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BBEJEHHE

Crocol XpaHCHHA CKOpOHOPTAMIMXCS MPORYKTOB ¢ TIPUMEHEHNEM
eCTECTBEHHOro X00a H3BECTEH ¢ IaBHUX BpeMeH. BHauane oH mpuMe-
HSIRCS TOMLKO B XONOMHOS BpeMs Nofa, 3aTeM U XpaHEHUS 3a[acoB
JAbAA CTANM HCHOJL3IOBAThE CIIEHUANLHbBIE COOPYXKEHHUA (JIBOOXPAHUIH-
1a) H MPUMEHATH €CTECTBEHHBI X000 KpYyT B roa. OnHako npu Mc-
TMOAL3IOBAHHUH JIBAA M3 BOJABI OBITO HEBO3MOXKHO MOAYYUTH TEMIAEPATYDY
wyxke O °C. [puMeHeHKe cMecH BOIHOTO Jbaa M coiM {(Hanpumep, NaCl
uny CaCly) mo3Bonuic moaAyYuTh Temnepatypsl HHUxe 0 °C.

B 1834 r. aurnndaduH Jxeko6 HlepKHHC co30al KOHCTPYKLHIO XO-
JIOOHABHONM MAalIMHBI, paGoTamolieii Ha 3THJIOBOM 3thHpe. BTa aarta
CYHTACTCS HAYATIOM PA3BHTHSA TEXHMKH MCKYCCTBEHHOIO OXTaXISHNA.
BrnocneacTBuy OBUTH NpEINOXKECHE KOHCTRPYKIUMUA XOJOIHAbHBIX Ma-
ITMH, paboTaoILMX HA METUAOBOM 3PHpPE M CEPHUCTOM aHTUIPHIC.
B 1874 r. Kapn ¢pon JTunge (FepMaHua) MOAYIHI TIATEHT Ha XOMO-
JUABHYI) MALIWAHY, padoTamiyio HA aMMHAKE,

Bo sropoit nonoBuHe XIX B, npoMellineHHOH EBpotie TpeGoBanocs
Bce GONBbIlIee KOJIUMMECTBO TIPOAOBOALCTBHUA. ApreHTHHa, Hopas 3e-
TaHAUS, ABCTpanusi HMENH BO3MOXKHOCTb IMOCTABISTE NPOIYKTH TTH-
TAHHUA, B OCHOBHOM MACO, HO TpeOOBANOCE 00OpPYIOBAHHE JJil €ro
OXNAXKASHUA W 3aMopaXupaHud. IlpakTHYecKoe MpHMEeHeHHE UCKYC-
CTBEHHOTO OXAaxaeHus Hauatock B 1880 r., korma Kapua JIuHae npen-
JIOKHWIT W H3NOTOBHJT KOMIIPECCHOHHYIO XOMOAMNBHYIO MALIUHY, pa-
DOTAKWIYIO Ha aMMHAKE.

[TpakTnueckas peaaH3alHsa 3TOro MpelIOXeHUS TIO3BOAKIA OCY-
ILECTBAATE JOCTABKY IIPOJOBOIBCTBHSA M3 JAJBHHX CTPAH B [IPOMBIIL-
JIEHHBIE UEHTPBI, TipeXae Bcero B EBpoiry, KpoMe TOTO, HCKYCCTBEH-
HbIH XONOA HAYHHAKT MCOAB30BATE B MHLUCBOH MPOMBILLITEHHOCTH
(MUBOBAPSHUE, ONJTAXKICHHUE MOJIOKA, XpaHEHHWe CKOPOTIOPTAHIAXCA
MPOAYKTOB M Mp.), XUMHYECKOH MPOMLIILIIEHHOCTH, METULMHE W TP.

B Poccun nepBbiit NpOMBILDIEHHBIH XONOOAUIBHHUK ¢ HCKYCCTBEH-
HBbIM OXJIAXKECHNEM OBl iocTpoeH B 1877 1. Ha prIGONOBHBIX MTPOMBIC-
nax B MypMaHcke, a 3aTeM — B AcTpaxaHH, HHTeHCHBHOE pa3BHTHe
MCKYCCTBCHHOIO XOIOAA Ans XpaHeHHA npcrnyKTDB W B NUILEBOI Mpo-
MBILLITEHHOCTH HaYanoch ¢ 1889 r.

HMcKyccTBEHHBIH XON0N, T. €. TEMIIEPATYPA HHKE OKPYKAKIICH Cpe-
Ibt, HAXOOHT BCE 00JICe WIMPOKOES NMPHUMEHEHHUE BO MHOTMX OTPaciax
HAPOIHOTO X03AHCTBA. Bee cdepnl yenos
HAHM UHOH Mepe ¢BA3AHBI C XONMOAHJIBHO

B nuiLepOW MPOMBILIEHHOCTH HCTON

TEXMHKOH. ---,-.w}.m



JeHHOM H 3aMOPOXKCHHOM BHAE, NO3BONAET CO3MABAThH MULICBEIC NMPO-
AYKTE! ¢ HOBHIMH BKYCOBBEIMH CBOMCTBaMH (MOPOXKEHOE, 3aMOPOXEH-
Hbl¢ COKM)}, a TaKXe XpaHUTh nonydabpHUkaTsl H rOTOBbIC KyIHHap-
HEIE U3HENMHA B 3aMOPOXEHHOM BHIE.

B Xx¥MMHUecKoil NPpOMBILLICHHOCTH UCKYCCTBEHHEIH XOMOX NpHMe-
HAIOT AAs NMPOH3IBOACTBA MHOTHX CHRTETHYCCKHX MATEPHANOB, YA00-
peHU, B IMONYYeHHMA YMCTHIX NPOAYKTOB. HH3KHe TeMIiepaTyprl no-
3BONIFIOT pasAeiHTb BO3AYX Ha OCHOBHBIG COCTARJAIOIINE — KHCIOPOX
H a30T.

[Tpu NMpOM3BOACTRE CTPOUTENBHEIX paloT B 0000 CIOXKHBIX YCI0-
BUSIX — B BOJOHOCHBIX CIOSIX, CTPOHTENbCTEE IUVIOTHH KPYITHBIX M-
PO3MCKTPOCTAHUHI — MCKYCCTBEHHBIM XONOI APUMEHSIOT NS 3aMO-
PaXMBAHUA I'PYHTA, OXIAXACHUA 3aCThIBaloLLero 6eToHa u ap. Cosna-
HHE HCKYCCTBEHHOIO KNHMaTa — €LUe OIHa OBJIacTh €TI0 HPUMCHEHHS.
KoHInuuoHHpOBaHHE XMNbIX NMOMEIIEHHH, CalloHOB aBTOMOOHIEI,
CaMOJICTOB, ITOE300B MO3BOAAECT CO3MABATh KOMPOPTHHIE YCIIOBUA Ipe-
ObIBaHMA YeloBeKa, JIeAAHblE KATKH ¢ MCKYCCTBEHHBIM TNMOKPBITHEM,
JNBIKHBIE TPAMIIIWHBI, JBIKHH ¢ HAMOPAXHBASMbIM HCKYCCTBEHHBIM
CHEIOM CNOCOOCTBYIOT (DU3HYECKOMY PA3BHTHIO YENIOBEKA.

B HacToflLIge BpeMs HEBO3MOXHO NPEACTABUTD CYIECTROBAHNE Ye-
JoBeYecTBa H€3 UCKYCCTBEHHOIO XONMO0Aa. JT0 OTHOCUTCA W K cdepe
oOHUTaHKuA Yea0BeKa, 1 KO MHOTHM TIPOH3BOACTBEHHEBIM TIPOHECCAM.



Tnaga 1. OCHOBBI XOJOAUABHOW TEXHOJOTUH
IIMIITEBLIX IMPOAYKTOB

1.1. XMMHYeCKHH COCTAB MHIIECBBIX NPOAYKTOR

Bce nUIeBbIe MPOOYKTH YCIOBHO MOXHO Pa3ie/iiTh Ha JBE OCHOB-
HbIE KATETOPHH —~ PACTUTENBHOLO U XHUBOTHOTO NpoucxoxaeHnd. K mep-
BOH TpPYINNe OTHOCATCS OBowH, GpyKrdl (Arodbl, IUIoAb), a TaKKe
HEKOTOPBIE MPOAYKTH, MTONYYAcMble B pe3yiabTaTe UX niepepaboTky —
PacTMTeNbHbIE XHPBl W Macha. Bto rpynna apeacTapjicHa MACO-
NPOAYKTAMH, TITMLEH, PbiBOMPONYKTAMH (PEYHBIMH H MOPCKUMH),
MOJIOYHBIMH NPOAYKTAMH M JD., 4 TAKKE MPOAYKTAMH, TIONYIAEMBIMH
NoCHe HX nepepadboTKu.

He3aBUCHMO OT TPYMMbI XHMHYECKHIT COCTAB NPOAYKTOB BECHMA
pazHooGpa3eH No KayeCTBEHHOMY M KQIUYECTREHHOMY COCTABY. O¢-
HOBHBIMH COCTABHBIMH 3€MEHT2MH THIUEBBIX OPOAYKTOB ABASIOTCA
BOAA, XHpbI, O¢AKH U ymcnonm A TAKKe MUHEpAJbHBEIE COJMH, BHTA-
MITHE . QEpMERTBI, MPHYEM KOTHYECTBEHHAS JOJ MOCHEHUX BECh-
Ma HEBEJIMKA. [Ins TeXHONMOTHYECKAX PacyeTOB NPHUHATO CYUHTATh, YTO
IMHLUEBEE NPORYKTEl COCTOAT B OCHOBHOM M3 BOMIbI, XMPOB, HEIKOR,
YIAEBOAOB H MHHEPANBHBIX COJIEH.

"~ Beaku aBsi0oTCA HAUGOMEe CAOXKHONH U GHOAOTHYECKH BaXHOH CO-
CTABHOH YacCThIO BCEX MHUIIERLIX IPOAYKTOB, C HUMH CBA3aHbI pasHOO0-
PA3HBIE XH3IHCHHDBIE NPOSBACHHA — IUILIEBAPCHHE, COKPALLECHHE
MEILIL, pa3sapaXHMOCTh, ABHXEHHE, CTIOCOOHOCTD K POCTY M PA3MHO-
KEHHIO.

B cocTaB GenKOBBIX BEILECTB BXOAAT ABANIATE U3BECTHRIX aMHHO-
KHCNOT. B npupole 0¢/IKoBble BEWECTRA MOTYT HAXOMHTBCH B XKHIKOM,
MOAYKHAKOM I TBEPLOM COCTOSHMAX (MOAOKO, MBILUIIEL, BOAOCHL). Bona
¢ OeNKOBBIMHM BEUIECTBAMH 00pa3veT aacopOUHOHHYIO, OCMOTHYEC-
KYI0O H MEXaHHUYECKYIO CBS3M.

Yate4006t — OpraHHYECKHES BEUISCTBA, UMEIOUIME B CBOEM COCTABE
YIAepo, BOAOPOA W KUCAOPOD, ABAAIOTCA HeOOXoOHMMOH cocTaBHOM
YACTbIO MUIIH YETOBEKA W XHBOTHHIX. B nMpoaykTax pacTHTENBHOTO
IPOUCXOXACHHA YIACBOABI cocTaBngioT 1o 80 % ot cyxoil yactH, a B
MTPOAYKTAX XHBOTHOTO MPOHCXOXINEHUS — He BoJce 2 %/'-

Yriepoasl MpHHATO AAHTL HA ABE TPYINBL MPOCTBie (MOHOCAXA-
PHABI) U CAOXHBIC (TIOMHCAXAPHIBI).

[TpeacraBuTeIAMH MOHOCAXAPHIOB, UMEIOIIHMU HaubGonblee 3Ha~
yeHue B TMTHWEBOM OTHOLUCHMH, SIBAAIOTCA TIIOK03a, GPYKTO3a M ra-
JIAKTO3a.




W3 nionucaxapuaoB HauOONBLICE HHIUECBOS 3HAYECHHE HMEIOT TpHM
JUcaxapuaa — caxapo3a, MaJabTo3a M TaKTO3a, a TAIOKe KpaxMan, KneT-
YaTKa, TJIMKOTCH (KMBOTHBIN KpaxmMan), MeKTHHH K JAp.

B nutaHMH Yenopeka HanGojaee BaXHLIMU YIACBOHAMM SIBISTIOTCS
[JI0K033a H KpaxMas, OKUCTIeHHe KOTOPBIX CAYKUT OAHWUM M3 ITaBHBIX
HCTOYHHMKOB IHEPTHH Wi KHU3HEICATCIBHOCTH.

AKupst 1 KHMpOnonoOHBIE BelIECTB2 (JIKMOWARI) IO XMMHYECKOM
NpHpOAE NPEICTABAAIOT CO00H ClHOXHBIE PHPL IMULECpHHA (Tpex-
ATOMHEIM CMUPT) U KHPHEIX KUCROT. B opranM3sme YeoBEKa H XKHBOT-
HBIX OHHM HaxOomATCs B BHAE NMPOTOMAA3ZMaTHYECKOIrO BEWICCTBA M 3a-
MacHOTO XMpa (KAPOBas TKaHb), MPH OKHCIASHUH BHASNAIOT 60Nb-
1I0€ KOMHWYECTBO 3HEPTHH M ORHOBPEMEHHO CIYAKAT PACTBOPHTEAAMM
XHM3HEHHO HeOOXOAUMBIX YeJIOBEKY BEIIECTB ~— BUTAMHHOB U P,

H3 nanbosiee pacnpoCTpaHeHHBIX B XUBOTHBIX W PACTHTENBHBIX
TKAHAX JIMIIOWAOB CNenyeT BEIACAUTE GocdaTtHabl {(IELHTHH — CHAb-

. XKaet dbochopOoM MO3TOBYIC M HEPBHYIO TKAHH) M CTEPUHH (X0JecTe-

pp—

PHH}.

Depmennst — OeNKH, HaleNeHHEIE KaTANHTHYECKOH aKTHBHOCTEIO,
CNOCOOCTBYIOLLE NMPEBPALIEHUSAM BEICOKOMONEKYAAPHBIX COeIMHEHHI
(DENKOB, XHPOR U YINICBOJOB) B OPraHH3Me 4YeJIOBEKa C LENbIO MOTy-
YeHHA IHEPTUH IS1 JKU3HECACATEIBHOCTH. bosipliyio ponb HeIKK Urpa-
I0T B TEXHONMOTHYECKUX NMPOLECCax NULLEBOI NMPOMBIWICHHOCTH, Ha-
puMep, B xnebomneyeHWH, TIPOUIBCACTBE IMHBA, BUHA, CIIHPTa M TIp.
AXTHMBHOCTD PEPMEHTOR CYLUECTBCHHO 3aBUCHT OT TEMIIEpaTyphl, J10-
CTHIas MaKCUMaIBHOTO 3HaueHuA npu 40... 50 °C. JanpHeitiree nopsl-
MIEHHE TEMIIEPATYPE COMPOBOAIAETCA CHHAXCHHEM AKTHBHOCTH [II}Ep-
MeHTOB, H npu 70... 100 °C OHH npakTHMYECKH YIPAaYMBaKOT KATalIMTH-
YeCKYI0 AKTUBHOCTb M CBepThiBaloTCA. IIOHMXCHHE TeMmepaTypel Oo
0°C M HUXe MPUBGANT K 3HAYHTERLHOMY CHUXEHHIO CKOpPOCTH dep-
MEHTATHBHOI'O KaTaNH34. .

Bumamunot — (OT NAaTHHCKOTO CNOBA Vifd — XU3Hb, XM3HEHHBIE
aMHHBI) OpraHHYeCcKHEe BEIleCTBa, HEOOXOOIHMbIe B HEOOIBLIMX KOTH-
YecTBaX YeJOBEKY W XWBOTHBIM, — UMEIOT OTPOMHOE 3HayeHWe ans
0OMeHa BellecTB B OpraHH3Me, TaK KaK ABNSIOTCA KaTalK3aTopaMi
CHOXMMHYECKRX peakuuii, CHcTeMaTHIECKOe OTCYTCTBHE BHTAMHHOB B
IMHLIE MOXCET TIPHBCCTH K HAPYWCHHNIO HOPDMAJALHOTO oOMeHa BELICCTE
M TSXKENOMY 3a001CBAaHUID — AaBHTAMMHO3Y. B HacTos1uce BpeMs W3Be-
CTHO 00J¢¢ 45 BUTAMHHOB, OKA3BIBAIOLLIHX HA XXMBbBIE OPraHHU3MEI CIIe-
uMpHYecKue BozacHeTBHA. g HX 0003HAUYCHHA HCMOAB3YIOT OYKBDI
natuHckoro andasuta (A, B, C, PP v nip.). BUTAMUHBI NMPHHATO NOA-
pa3nenATk Ha JBE€ TPYIIIBL PACTRBOPUMBIE B BOJie W PACTBOPHMEBIE B
XKUpax.

BuramuHsl By — tHamMuu, B, — pubodnasud, PP — HHKOTHHOBAS
KMcaora, C — ackopbHHOBAA KHCIIOTA ABNAIOTCA BOLOPACTBOPHMEIMH
H XapaKTepPU3YIOTCA TEPMOCTAOHNBHOCTRIC, XOPOIIEH YCTOHYHBOCTRIO

{ K KHCIOTaM M INIOXO0 HPOTHBOCTOSAT BO3JCHCTBHE LICIOYEH.
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XKupopacTBopMMBle BUTAMHMHEI, K KOTOPBEIM OTHOCATCH A — aHTH-
Kcepo(hTanbMHYECKI A, TIPOBUTAMHWH A — KapoTHH, D — aHTUpAXMTH-
yeckui, K — aHTHreMopparm4eckuit U Ap., YCTOMYMBEI K BBICOKMM
TEMMEpATYpPAaM, KUCJIOTHOM H enovHoli cpegaM. U30uToK 3THX BUTA-
MHUHOB B OpraHN3Me OTKJIAABIBACTCS B €r0 OpraHax B BMIC 3AMAacOB.

CoXpaHHOCTE BUTAMWHOB B MUIIEBBIX IIPOAYKTAX B TEUEHMWE CPOKa
XpaHCHHMS MOXET MCIIONIb30BATECA B KAUCCTBE MOKA3aTensa, HCIIONb3Y-
JOLIETO MeTOA XpaHeHMA. HawmydiiuM MOXHO IIPH3HATE MeTOR, 00ec-
MEYNBACIMHA MAKCHMANbHYIO COXPAHHOCTh BUTAMHHOB B XPaHHMMBIX
NMPOAYKTAaX,

Munepaasnbte cosit BXOASIT B COCTAB MEXKKICTOYHON XUIAKQOCTH H
PEIVIUPYIOT OCMOTHYECKOE JABJICHUE, CO3ABad HeOOXORUMYIO peak-
U0 cpenbl. KoMMyecTBO MEHEDAJIBHEIX COJIeit B MHILEBBIX NMPOOYKTaX
HEBENNKO — oKoMo 1% or obuweit MacChl. .-

Booda cayXHT pacTBOPHUTENEM H 3NIEMEHTOM, YYacTBYIOLIMM B GHO-
AMMHYECKHX PEaKLHAX, OCMOTHYECKHX H ANPDOY3IHOHHBIX ABACHUIX.
TIpycyTcTBHE BOABI B MHULEBLIX MPOAYKTAX CO3MAET YCIOBHA IA pa3-
BUTHSA MMUKPOOPTAHU3MOB U aKTUBH3HUPYET AeATCIEHOCTE (hepMEHTOR,
JTO OTPHUATEIBHO CKA3BIBACTCI HA MX COXPaHHOCTH.

1.2. Mukpodropa MHiIeBbIX NPOAYKTOB

Mukpodiopa CHPBIX MUILEBBIX TPOLIYKTOB PACTHTENBEHOTO W XH-
BOTHOTO MPOMCXOXASHHA OYeHDb pa3HoobpasHa. K MHKpoopraHu3Mam,
COCTaBNIAIOIINM MUKPOOpY NPOAYKTOB, OTHOCATCA OaKTepHUH, APOXK-
KU, NMASCEHH, NpOCTEHIHE XHBOTHBIE (ITPOTO3a) H HEKOTOpPBIE BO-
nopocn. MUKpoOpraHH3MLBI, o0Nanass CrnocoOHOCTBIO K ORICTPOMY
PasSMHOXEHNIO, MCTIONB3YIOT B KaYecTRE MCTOYHMKOB ITHTAHMSA TRO-
AYKTBI, HAHOCH MM BIM__MM. ITostoMy ogHa W3 3amay

eBOil MPOMBILIEHHOCTH — OTPaHHUCHHE BPEIHOIO BO3NCHCTBHSA
MHK] raHU3MOB Ha NROAYKTHI. OARAKO CYILLECTBYIOT ONpeAcNcHHBIC
MHUKpPOOPTaHH3IMBI, TIPHCYTCTBHE KOTOPLIX B NHLIECBEIX NMPOAYKTaX TIpH-
JAcT UM HOBBIC BKYCOBBIE CBOICTBa. MeToA 3aMELICHHS HeXeaTe Th-
HOIl MHKpOdmOpsl HA MHKPOGgIOopY ¢ TpeOYEeMBIMH CBOMCTBAMM HC-
NONB3YETCH NPH NPOU3BOOCTBE kKedHpa, IPOCTOKBALLH, aunﬂocpmm-
Ha, CLIPOB, KBAalUGHOH KamycTwl T ap. -

B nmpoLecce CBOETO pa3BHTHS MHKPOOPTaHM3MBl HAXOASTCA B He-
NpepeIBHOM B3aUMOASHCTBHM ¢ OKpPYXKalolllell cperoit (Bo3ayX, NUTA-
TENbHBIE BEIIECTBA, TEMIEPATYPHEIE YCIOBHA). OGA3aTEARHBIM YCAO-
BHeM PAIBHUTHA MMKPOOPraHH3IMOB ABNAETCH HHJ'[H'-IH& BOABL.

BaxHoe 3HavYeHME I KMIHEHCSATCNbHOCTH MHKPOOPTAHH3MOB -
HMEIOT TEMIEPATYPHEIE YCAQBHA. B 3aBHCMMOCTH OT TEMIIEPAaTYPHOTO
WHTEPBAJa PA3BHTHA UX PAa3AEAAIOT Ha TPH I'PYIIE:

neuxpoguavhvte (KpUoOUIBHBIE) MHKPOOPTAHM3MB PA3BUBAIOTCA
B TeMINEpaTYPHOM HHTEpBaJIC oT —5...—10 5o 25...30°C. OnTHMansHan
TEMMEPATYPA PA3BUTHA KPHOPIWIBHEIX MUKPOOPTAHH3IMOE COCTABJISICT
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Yucno 10...20°C. JaHHBIe MUKPO-
Gaxrepuii OPraHM3Mbl COZEPXKATCA B
MoYBe, BO4E, BO3IyXE, 0O-
niaaast cnocobHOCTBIO 00Ce-
MCHATE TEXHONOTHHECKOE

: ocbopyaoBaHHE, HHCTpY-

! 2 3 4 MEHTHI, Tapy, Hemnocpeni-
BpeMd  crpeHHO MHWEBbIE TPOAYK-

Puc. I.1. KpuBas pocTa MUKPOOPTaHH3MOB - TBL. OHH aKTHBHO pa3MHO-
KAKTCA Ha MPOAVKTaX ¢

HeQOMBILOH KUCHOTHOCTBIO — MsACe, phibe, MONOKe, oBowax. bonb-
IWHHCTBO TUIECeHel OTHOCATCA K KpHOMOHIBHBIM MHKPOOPFaHM3MAM;
Meso@uabHbie MUKPOOPTAHH3MEl PAa3BHBAKTCH B TEMICPATYPHOM
JManasoHe 5...57 °C, ¢ MAKCHMaNBHOH CKOPOCTBIO pocTa TipH 25...40°C.
B ycnoBUsAX HU3KHX TEMIEPATYP OKHU HE BBI3LIBAIOT HEXCNATENbHBIX
M3MEHEHMH B NPOAYKTAX, RO ¢ €€ NOBBILEHUEM MHTCHCHOHMUMPYIOT
CBOIO WHLHOCTB,'BHpaBaTHBaH OTPasNAOLINE BeleCTRa —

TOKCHHEI;
mepmoduashsie MUKPOOPTAHU3MB! PAa3MHOXAIOTCH B TeMMepaTyp-
Hom pvamaszode 20..80°C. OnTtUManbHbie YCHOBHS WX PA3BUTHA —
50...55°C. B npupone repModHIBHBIE MUKPOOPTAHH3IMBI MPOSIBAAIOT-
cd MPH Pa3IoXeHUH OPraHHYeCKUX COeAHHEHHH, COMpOBOXAAEMBIX
NOBHIILEHIEM TEMITEPATYPbI.

He3aBMCHMO OT TPyIinsl MUKPOOPTaHH3Mbl TIOAMUHSIOTCA Oflpeac-
JICHHBIM 3aKOHOMEPHOCTAM pa3BUTHA (puc. L.1). IuHaMHKa pa3MHO-
WEHUA XAPAKTEPHIYETCHA YeTBIPbMA OCHOBHHIMYU dasaMH:

nareHTHan I (wam Lag-dasa), xapakTepHayiowasics MOCTOSHHEIM
KONHWYECTBOM MHUKPOOPraHU3MOB. [1poIomkKHTENLHOCTE asbl 3aBHCHT
OT BMA2a MUKPOOPTaHW3Ma, MUTATeJBHON cpelbl U TeMIepaTypHBIX
YCHOBHI; '

norapupMuyeckas dasa pocta 2 — MUKpPOOPraHH3Mbl pa3BHBaIOT-
CA ¢ TIOCTOAHHON CKOPOCTBIO, 3aBUCALLEH OT TEMNEPATYPhl MUTATENb-
HOH cpeabl (MpOOYKTa), B KOTOPOI OHW pa3BUBAIOTCH;

MaKCHMaNbHAA CTALMOHApHAaA dasa 3 nNoKa3pBaeT NMpeaAeibLHO BO3-
MOXHOC YHCHO MUKPOOPTraHKW3MOB, BhIPACTAIOLWNWX B JAHHBIX YCIOBH~
fX. Pa3MHOXCHHUC H OTMHPAHIC MUKPOOPraHU3MOB IPOUCXOIUT C OH- -
HAKOBOH CKOPOCTLIO {IHHAMHYECKOE PABHOBCCHE);

i a3z orMUpaHna 4 XapaKTepH3yeTcs YCKOPEHHBIM OTMHUPAHHEM MHK-
POOPraHU3MORB MOE BIUAHHEM TMPOAYKTOB COOCTBEHHOTO BLIACTEHNA. -

1.3. IIpHHIMOB XPaHEHHA CKOPONMOPTANMXCSH MHUILERBIX
NPONYKTOB

CxoponopTaiiueca NUIIEBbie TPOAYKTH ¢ TeUeHUEM BpeMeHU Xpa-
HEHMUA TIOABEPramoTcd OGMOXMMHUYECKOMY H MHKPOGUONOTHUYECKOMY
BO3ACHCTBHAM. ECNH IIPpOIYKTHE CBOEBPEMEHHO HE NOABEPIHYTH KOH-
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CEPBHPOBAHNIO, TO OHK OTHOCUTENLHO OHICTPO TEPAIOT CBOW BKYCO-
Bhl¢ H [TMTATEJBHEIE KAYecTBa, a 3aT¢M CTAHOBATCH HETIPUTOAHBIMHK K
yroTpeGneHo. CKopocThk BO3OSHCTBHIE HA MPOAYKTE ONpPeaciaaeTCs
BHELLIHHMH YCIOBUAMH, H3MEHEHHEM KOTOPHX MOXHO peryIHpOBaTh
CPOKH XPAHCHHA TIPOIYKTOB.

Bee H3BecTHEIE ¢Noco0Obl KOHCEPBHPOBAHHSA MUILEBEIX MPOAYKTOB
0asupyloTCA Ha YEeTHIPEX OCHOBHBIX mMpuHUMNax: 6Uo3, aHabuo3, le-
HabWo3 u abuo3.

Buo3 0CHOBaH Ha NMOAZepP>XaHUH XH3HEHHEIX NPOLESCCOB B COXpa-
HAeMbIX TIPOAYKTaX ¢ UCMONbL30OBaHHEM HX HMMYHHTETA OT HEXena-
TeabHBIX Bo3AeHcTBHI, JaHHBIN NPHHLNIIT NONOXEH B OCHOBY obecne-
YeHHs COXPAaHHOCTH TpHM NpelyOOHHOM COAepXaHUH K TIEPEBO3Ke
CKOTa, IITHIIbI, NEPEBO3KEe XHUBOM PHIOW H Ap.

Anabuoz 3aKM04YasTCd B NOJABACHWH (TeM MWK MHBIM CIOCODOM)
AKM3HEAEATENLHOCTH XpAHUMBbIX IIPOAYKTOB, & TAKXKE 3aMEUIEHKH CKO~
POCTH MMKPODHOJIOTHYECKNX H OHOX Y npoueccos. Ha npHH-
Wmmammﬁmﬁ%ﬁﬁi&ﬁw B MHILEBOH
NPOMBILLIEHHOCTH CnocoBLl XpaHeHHsa CKOPONOPTAIINXCA HPOAYK-
TOB — KOHCEPBHPO €_XONMOMIOM, CYIIEHHE M BsJlcHHe, CONiCHHe,
MapHHOBAHHE, KOHCEpPBALIHA caxapni)!l, ucrionb3oBaHue atTMoéchepbl

HHEPTHHIX Ia30B M AP

T _Igeuaﬁuas XapaKTePH3YETCA 2aMellicHHeM MUKDOONOPH ¢ HeXena-
TENMIbHBIMK XapakTepHCTHKAMH Ha MHMKpOQnopy, CMocobCeTRYIOWYIO
COXPAHEHHIO NPOAYKTA ¥ NPHAAIOLIYIO €MY HOBBIC BKYCOBEIC H ITHTa-
TenbHBIC CBOHCTBA. Ha mpMHLHMNE ugHabHO3a OCHOBAHO KBalleHME
_PacTUTENLHHIX MPOAYKTOP, CO3I@HHE MOJIOYHBIX NPOJYKTOB — MPOCTO-
KBalllH, auuIopHINHa, CMETaHbl, KeQupa, KyMbIca H Ip.

" Abuoz nonpasyMeBaetT NMOAHOE NpeKpalleHNe KUIHEAEATENBHOCTH,
KAK CaMOTro NPOAYKTa, TaK H €ro MUKpOGdIIOpHL, A TAKXE paspyLicHae
(epMEHTOB B €T0 COCTaBE. DTOT CIIOCO0 KOHCEPBUPOBAHUS IOJIOXEH B

. OCHOBY BBRICOKOTEMMNepaTypHOH o0paGoTKH NMpOOYKTOB, O0ECIUIOXU-
BAHHEM XHIKHX MUIIEBLIX NPOOIYKTOB METOAOM QUALTPOBAHHA, BO3-
IeicTBUE THCEMTHKAMH fl aH GHTHOMQTHKAMH, AeHCTRHeM JyUHCTOH
'2HEPTHH. Hanbonsilliee pacnpocTpaHeHHE B MUIIEBOH NPOMBILLIEHHO-
CTH MOAYUWAH TaKie BHAH BHICOKOTEMMepaTypHoit 06paboTkH Npo-
AYKTOB, KaK MacTepH3alMd U CTEPHTH3AHMA.

Hacmepuiduys — Harpes NHINEBBIX NPOAYKTOE OO TEMIEPATYpPhI
62...92°C. Oxa oGecneunBaeT YHHUITOXEHWE BereTaTHBHLIX $OpM MHK-
POOPTAHU3MOB, TAKHX, KaK: OONE3HECTBOPHBIE HECMTOPOHOCHLIE Opra-
HM3MBI I'PYNML KHIeYKO-THO3HOA naaouku, Opyuensesa u ap. Ila-
cTepH3alued KOHCEPBUPYIOT MOJNOKOQ, TAOAOBHE COKM, BUHO, THBO,
OMONOrHYecKHe NpenapaTrs U Ip.

Cmepuau3auus NOIPA3YMEBACT HArPEB THILEBLIX TIPORAYKTOB IO
105 %ﬁﬁ 00eceYNRaeT YHHUYTOXEHHE BEreTaTUBHHX (OpM
MHKPOOPTraHH3MOB H HX CIIOpP, ABAsAeTCH HAauboliee HanexHBIM CIIOCO-
GOM KOHCEpBHPOBAHWA H MUCNOAb3IVETCS B NMPOH3BOACTBE GaHOYHBIX
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KOHCEPBOB M3 NPOAYKTOB XKHBOTHOTO H PACTHTENABHOIrO IPOHC-
XOXIOeHHH, _

Hz antHcenTHYeCKHX HpenapatoB, MPUEMEHACMEIX B KayecTBe J0-
MMOJIHEHHA K CIIocOo0aM KOHCEpBUPOBAHHA, HaubOJblliee pacnpocTpa-
HEHME MOAYYHIO HCTIONB30BaHNE NTPOJYKTOB HEPErOHKH JepeBa (npH
KOMYEHUHW NMPOIyKTOB), YIIEKMCIOTE, 030HA, MEPEeKucH BOOOPOAA,
CEePHHUCTON KUCOTH, BEH30MHONA KUCIOTHI, HeH30HHOKKCI0ro HaTpH
1 ap.

Cnocof0B8 KOHCEDPBHPOBAHMS THIIEBBLIX NMPOAYKTOR OUeHb MHOTO,
OQHAKO JIYYIUHUM CAeaYeT MPH3HATE TOT, KOTOPBLIH 00eCIeYHBAET HAH-
OONBLUYIO NTHTEIBPHOCTE XPaHEHWS NpY HAKMEHBIIHX IIOTEPAX H MaK-
CHMAJLHOM OD€CreYyeHHMH COXPAHHOCTH BKYCOBBIX M ITMTATEIBHbLIX
CBOHCTB npoaykra. Hanbonee nNoAHoO YIOBAESTBOPHIOLIHM MMOCTABJICH-
HBIM TPeGOBAHNAM CNOCODOM ABASETCA KOHCEPBUPOBAHME XONOLOM.

1.4. XpaHeHHe NULLEBHIX NPOAYKTOR C HCIIOJAb30BAHHEM
HCKYCCTBEHHOTO X0JIOAA

Ckopornoprawumecs MUIISBbIE MPOLYKTLL BO BpeMA XpaHEHUA TIpe-
TEPFAERAIOT CYHIeCTBEHHBbIE H3AMEHEHHA. ECIH NpOAYKT HE NOABSPraTh
TOMY MIH HHOMY ¢Nocoby KOHCEPBUPOBAHHMA, TO B HEM MOTYT TpoO-
M30UTH HeoDparwMEie W3MEHEHHA, CKOPOCTE H HAINpaBNeHHOCTh KO-
TOPBIX OTIPEAENSIOTCA CBORCTREAMUH CaMOTO MPOAYKTA M IapaMeTpaMH
OKpyxamwlieli cpedbl. BellecTnra, BXOAALIME B COCTAE MPOAVKTOB, Npe-
TePTICBAIOT CNOXKHBIE H3MEHEHUS ¢ obpa3oBaHUEM HOBLIX, HM4aCTO HeE-
XeaTeabHBIX BelllecTB. BHOBL 0GpasyeMule BellleCTBA MOTYT H3MCHHTD
CTPOCHHE TKaHeiH PacTUTENLHOTO W XABOTHOrO NPOUCXOXIOCHNUY,
YMEHBUIHTE NHTATENBHYIO LHEHHOCTD MIPOAYKTA, a TAKKE H3MEHHUTE BH,
BKYC, 3anax.

OcHOBHBEIE (aAKTOpPH, BAHUAIIHNE HA U3MEHEHHMHA B TIHIUEBEIX
NMPOAYKTaX, MOXKHO pasicNuTE Ha OMOXHMHYECKHE H MHKPpOOHOI0TH-
YyecKHe.

Buoxumuueckue NMpoLeCcCHl, MPOTEKAIOIIME B MHUIUEBEIX NMPOAYKTAX,
TMPUBOAAT K CYUIECTBEHHBIM H3MEHCHHWAM B XMMHYECKOM COCTaBe H
BIWSIIOT HA BKYCOBBIE, MUTATEILHLIC W TOBAPHBIE CBOWCTERA TIPOIYKTA.
B HECKOTOPHIX CAYYASX 3TH H3MEHEHHS XaI0T NMOJOKATEIbHEIN >dgexT
H YAYYIIAKT KAYCCTBO APOAYKTOB WITH IIPHAAIOT UM HOBBIC BKYCOBBIC
xapakTepHcTuKH. Ho yailie Bcero 6HOXHMHUYECKHE H3MEHEHUA MPHBO-
IAT K YXYOLICHHIO Ka4ecTBa, a MHOTIa — riopye Nponykra. PepMeH-
Thl, KOTOPbIE COUEPXKATCs B NPOAYKTAX, BLINOMAHAKT QYHKIHH KaTa-
JIH3ATOPOB M YCKOPSIOT 3TH NPOIECCHI.

Muxpobuosozunecke HaMeHeHUa OOGYCNaBAHMBAIOTCH HeHCTBHEM
MUKPOODPTaHU3MOB HA NIIMLICBLIE NPOAYKTEL. B pe3yneTare XHU3HeIesa-
TEABHOCTH MHKPOQIOPEI NMPOUCXOAUT pa3NioxXeHHEe OpraHHYeCKHX Be-
HICCTB ¢ 00pa3oBaHHEM TOKCHYHBIX [TIPOAYKTOB AEATSABHOCTH MHKPO-
OpPFaHU3MOER.
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XpaHeHHE CKOPOTOPTALINXCH NMUINEBHIX NPOAYKTOB CBOAWUTCA K
pPEIIEHHO OBYX OTACHBHBIX 330849 — CHHDKCHMIO CKOPOCTH XHMHYECKHX
N ODMOXUMHYECKHX MIPOLECCOB H YMEHBUIEHHIO AKTHBHOCTH JKH3HEIE-
ATENIBHOCTH MHKPOOPTAHH3IMOB.

M3 Bcex M3aBeCTHBIX COCOOOB XpaHEHHMA CKOPONOPTALIMXCA NMPo-
JYKTOB TOJBKO KOHCEPBHPOBAHHE XOAOAOM ONHOBPEMEHHO pemae'r
YeTaHHH KoHcepBHponaﬁmmmm"‘ﬁﬁéﬁﬁﬁnoml 0301{3,
aHTHOMOTHKOB, OOAYUEHHEM YIBTPAapHONCTORBIMH NYIaMH, HpHMeE-
HeHHEM HOHM3MPYIOLIETO oluyHeHuA. COBPEMEHHEIE YIAKOBUIHEIE Ma-
TepHMIEI TAKKE OKa3HIBAIOT MONCKHTEABHOE BIHAHHE KaK Ha CaHH-
TAPHOE COCTOAHME TIPOAYKTOB M XOIOARIBHMX KaMep, TAK W Ha Mpo-
MOMXHTENLHOCTE XPaHEHUA.

1.5. OcCHOBHBIE MPONECCH! XOMOAHIBHON TEXHONMOrH
OxnaxKaenne NHUIEBLIX NPOAYKTOB

Oxaaxcdentiem HA3BIBAIOT NPOLIECC ITOHHXKEHHA TeMIISpaTypsl Apo-
IYKTa HE HWXE KPUOCKONMHYLCKOIL.

Kpuockonuveckoli memnepamypoii TIpUHITO CYNTATH TEMIIEPATYPY
Hayana BBINAACHHA TBepHoi (a3el (KpHCTANAOB) H3 TKAHCBOH XWI-
KOCTH MPOAYKTA. 3HaYeHUS KPHOCKONMUYECKOH TeMIepaTypH f,, pa3-
JIMYHEI UIA KAXKAOTO BHAA MpoayKToB (Tabn. 1.1)

Tatamua 1.1

KpHOCKONHYECKHE TeMNEPATYPB] NIHINEBLIX NPOAYKTOB

IMyie BoO# NpooyKT Kpnockomueckas TeMnepatypa, "C

TosstanHa ~0,6...-1,3
TenaTHHA -0,8...-0,9
IITua -2,0
lNpecHosonHan pwba -{,5
KonGacel BapeHbie ~ -1,2...-3,3
Konbace! noaykonueHsle H BADEHO- -4,0...-7.8
KOMYEeHbIE

MecHBIE KOHCepBL -1.6..-2,5
ChbIpbl TBEpAbIE -5,3...-9,8
Colpsl nnasrielble -3,8...-11,5
SABnoxu -14..-2,1
I'pyim -1,8...-2,8
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Oxorvanne matba. 1.1

[Mugepoit NPOAYKT Kpuockonuueckas reMnepatypa, "C
Buiorpan -14..-3,5
Kaprtodwens -0,94..-4,7
MOpKOBB -1,0...-3,3
Kamnycta -04..-14
Jiyk © o -0,9..-3,0
ToMAaTHI ~0,5...-0,9
3eneHslit ropolIeK -1,0...-1,2

[MTpouecc oxnaxXACHHA NPHHATO NMPCACTABNAATE B NIPAMOYTOJNLHBIX
koopauHarax (puc. 1.2). [1o BepTuKanbHoit ocH OTKJIALIBAETCH TEMITe-
paTypa OXJIaXAacMOIO NpPOAYKTa, a I0 FOPHIOHTANLHO OCH — BpeMs
npouecca oxXIaKIcHHA. . '

OxnaxneHue HAYHHAETCS TIPU TEMOEPATYPE fyqy, T. €. TEMIEPATYPE
NpONYKTa Nepel NOMELIEHHEM B KaMepy OXJIaKIEHHU. Kak npaeuno,

MpOoLECC OXJIAXICHHUA Tpeh-
4, °Cy rcmnnne'r cobOH KPHBYIO,

- NPUOAKAIOLIYIOCS K KPHOC-
KOMMUYEeCKOH TeMmeparype,
HO HMKOTIA HE¢ IJOCTHraio-
LIYIO 3HAYEHHS £,

OxnaxneHue NHIeBBIX
NMPOAYKTOB SABNSCTCA CHOX-
N HBIM TEIIOMACCOOOMEHHBIM

MpOIECCOM, COMPOBOXKAA-

Puc. 1.2. [1pouecc OXNAKIACHUR MHIEBEIX  ¢MbLIM METZ0OMMYECKUMHU

NPOAYKTOB NMpoUeCCaAMH, TIPOHCXONTIIH-

MM BHYTPH MpOAyKTa. [lomu-

‘Mo OTBOAA TEMMAOTHl YEPE3 BHEIIHIOW NMOBEPXHOCTE NMPOAYKTA ¢ YKa-
L

T,

1aHHOI MOBepXHOCTH IMPOUCXOAUT McHapeHHe Brarn. JomoaHuTe N b-

HYIO CIOXKHOCTh HAKIAABBAIOT MUKPOOHOIOTHYECKHE WIH hePMEHTa-

THBHbIC NPOLECCHl, TPOTCKAIOUINEC B NIPOAYKTE, KAaK INPaBHNO, ¢ BbI-
(,[[E:JIEHHEM TETIOTHL.

JaMopauBaHie NHUIEBBIX NMPOOYKTOB

npeBpAlleH U TKAHEBOH XKIIKOCTH 3aMOPaXKHBAEMOT0 IPOAYKTa B JICA.
Hamnawe ha30BoOro Nepexofa — OTIHYHTENBHAA 0COOEHHOCTD NpoLecca
saMopaxrBaHusa. CKOPOTIOPTAIHECH NHILEBbBIe APOAYKTH 3aMOpaKu-

/- , 3amopaxcueanues HA3BIBAKT MPOUECC YACTHYRONO WIM IOMHOTO
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f BaroT aNA yBEAHYEHHS CPOKOB 1, ‘Cj
* XpaHeHus (MACO, MTHUA, phida,
OBOLLH) WU NMOAYICHHA NTPOAyK-
TOB ¢ HOBBIMH BKYCOBBIMU TOBap-
HEIMU KadyecTBaMH (MOpOXeHoe, feo ¥
IIOABI, ArOAB!). 3aMOpaXHBAHUE el Ao
MCNONL3YETCH M KaK COCTaBHOM -
MEMEHT HEKOTOPLIX TEXHOMOTH- T M
YECKUX MPOLECCOB — KOHUEHTPH- Puc. 1.3. Ipouecc nepeoxiaxaeHua
pPOBaHHME NIOAOBHIX COKOB, YKCY- MULIEBBIX TIDOAYKTOR
ca, CyGIMMAUMOHHARA CYITKA U Ap.

Haubonbitiee paciipocTpaHeHUE 3aMOPAKUBAHHE TIOTTYYWNO KAK JIOA- §
TOTOBUTEIBHEL Npolece LA LIHTENEHOTO XOJOJMALHOrO XpaHeHHs
TPOAYKTQR. JITUTENILHOCTD XPAHEHWS CKOPONOPTALIMXCA IIPOAVKTOB ¢
BEICOKHM COAEPXKAHUEM BAATH B 3aMOPOXEHHOM BHIE 3HAMHTENLHO
BOJBILE, YeM B OXJIAXICHHOM, L1IpeBpalICHKE BJarH NPOAYKTa i3 KHI
KOTO COCTOAHAA B RPHCTADIAUECKOE MPUBOANT K CYLLECTBEHHOMY TOP-
MOXKEHHUIO XKUIHEOEATENLHOCTH MUKPOOPTaHU3MOB, 3 TAKXKE 3HAYH~-
TeNBEHO CHUXAETCH CKOPOCTh OHOXHMHYECKHUN M XUMHYECKHX peakiivii,
NMPONCXOOAIMX B MHILEBBIX NPOAYKTAX. [1pH 3aMOpaXuBaHHH B NHLLE-
BBIX TIPOIYKTAX NPOMCXOZAT Hameﬂeﬂnﬂﬂﬁemmc-
TbIO BOCCTAHOBHTH KX n"‘psﬁﬁm@lbnwlﬁa TTosTOMY B TexHO-
JOTHYECKOM OTHOIIE HAMTIPOLECC 3aMOPaXMBaHAsA CUUTAETCH HE TION-
HOCTBIO 00pariMbIM, TeXHONOIHYeCKas: HeOOPaTHMOCTD HE ABIACTCA
HETOCTATKOM, €CJIH He YXYALUAKTCA NHLLEBLIE H BKYCOBLIE HoKa3aTe-
JIU, 4 TAKKe TOBAPHLIA BUI NMpoAdyKTa. 3aMopaXuBaHHe TpebyeT Gonee

feaw

OXNAKACHHE, Hpouecc BaMDpa)KHBElHHH ‘Bonee UIMTENLHEIH U :—mepro—
eMEIIOTO IPUBOILHT K YBEIHYEHHIO CTOMMOCTH 3aMODOXEHHBIX PO~
JYKTOB O CPABHEHHIO € OXNaXIEeHHBIMH,

TexHOMOTHYECKH MPOLECCY 3aMopakuBaHusd (puc. 1.3) npefecTsy-
eT MPOLECe OXAAKICHNA MPOAYKTA 10 KPHOCKOTTHYECKOH TeMIeparty-
pbl f,, TIOCAE YETO HAYHHACTCA JbA00Opa3OBaHUE — GA30BHIA mepe-
X0 XKHAKOH ¢peanbl B TBEPAOE COCTOAHHUE.

Hepeoxnaxaenie nAKIeBbIX NPOAYKTOB, [TpH 1OCTHKEHUH KPHOCKO-
MUYecKolt TeMIEepaTyphl f, KPMCTAIUTH Th[a B TKAHEBOH KHMAKOCTH HE
00pa3yloTcad BCHSACTBUE OCTATOYHOTIC TEIJIOBOTO HBHXKEHUA MOJIEKYN
Jna obpaszoBaHMa YCTOMYMBBIX KPMCTANOB JIblA TpeOdYeTCA HEKOTO-
poe NIOHWXKEHHE TEMITEPATYPbl OTHOCHTEIbHO KPHOCKOTIHYECK oM. Ta-
Koe NMOHMKECHHUE TeMNEPATYPHl NPUHATO HA3BIBATH NEPEOXNLKICHUEM, ¥ o

Aty,. NG KaXmoro BHMAA NMUILEBLIX MPOIYKTOB NMPEASHbHOE epeoXiax-
IeHHE Al,, NMEET KOHKpPETHBIE 3HaYeHMA: 5°C — and Msca, NMTHLH,
peIGET; 6°C — pna Monoka; 11 °C — g auu.

Hannyre MCKYCCTBEHHBIX CTUMYISTOPOB KPHCTAJUIH3aUMH (MexaHu-
YecKHe MpHMeCH, 3arpsa3HeHHs) TIPHBOAMT K oOpas’oBaHMUIO YCTOHYU-
BBIX 3apOABNLCH KPHCTATIOB ITPH MEHBIINX 3HAYEHUSAX IEPEOXTOKICHU.
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O0pa3oBaHHC YCTONYUBBLIX 3apodbllIeii KPUCTANIOB M CAERYIOLIHH
3aTeM POCT KPHCTAN/IOB TKaHel XXHAKOCTH CONMPOBOXIAIOTCH BhIICKE-
HHEM TerIOTH (ha3sOBOre Aepexona XHAKOCTH B Jiell H TTOBBILICHHEM
TCMIIEPATYPRI A0 KpHOCKONUYeckoii. [TpuyeM nosbIleHNe TeMepary-

TEMITEPATYPHOTO CKAYKA.

K\p]ﬂ NPOHCXCINT OYEeHDb OBICTPO, JaHHOE SABJEHHE NMOJYYHIO HA3BaHHE

YCTORYHBOE MEPEOXMAXIEHEE KUAKOCTH M INUTeNbHOe ipeShiBa-
HHE €e B MepeoXNaKICHHOM COCTOAHHHM JIeTYE OCYIUECTBIACTCH B IH-
IMEBBIX MPOAYKTAX, OTAMYAIONEWXCSA TOHKOIMCMEPCHOHHBIM pacipe-
JeNCHUEM XKHIKOCTH. [IpuMepoM TAKOro BHAA NTPOAVKTOB MOXET CHY-
XHMTE CHWBOYHOE MAcjo, B KOTOPOM BOAA JUCMNEPrHpoBaHa B BHAES
MENKUX Karneasb o sceMy ooneMy. Boaa, coaepxaiiascs B Macne, Mo-
XKET MMEPEOXNANKAATHCH 40 HH3KHX TEMHAESpaTypP M 3aMep3aeT NpH AnM-
TEALHOM XPaHEeHUX MACNa B 3aMOPOKEHHOM COCTOAHWHK, JHAYUTERDL-
HOMY MepeoXnaXkIeHNI0 Aliua crnocoOCcTBYIOT €ro 3alllMTHas 000JI04Ka
Y BA3KUH GefoK.
3amopakuBaHHe BOOHLIX paCTBOPOE ccmeﬂ Txanesasg XUIKOCTh Ipo-
AYKTOB XWBOTHOT'C W PaCTHTCIBHOIO NMPOUCXOXKICHHS NpelCcTaniier
¢cO00I1 BOOHLIN pacTROp MHHEPANTbHBIX H OpraHHYeCKHX BelliecTB. JInao-
00pa30BaHHE TAKOTO PACTBOPa HAYHHAETCH IIPH TEMITepaType HeCKOb-
Ko Huxe 0°C. Temnﬂpawpa Hauana Nbioodpa3oBaHUsA, HASLIBACMASA

Kpnocxonuqecxnﬁ tn, 3ABHCHT OT CBONCTB M KOHLUCHTPALIHH pacTBo-
PEHHEIX B BOAE BEIIECTE, a TAKXKE OT CBONCTB paCcTBODUTENA. JABHCH-
MOCTE KPHOCKOMKHYECKON TeMOepaTypel OT KOHLEHTpallH pacTBopa
MOXeT OBITh MOKa3aHa Ha MpHMepe TMpocTeiileil ABYXKOMITOHEHT-
HOH (GMHapHoIT) cHcTeMbl (pUc. 1.4), B kayecTBe Takoil cUCTEMBI BEIO-
PaH BOOHLIM pacTBOP XJIQPHCTOrO HATPHA WIH XJIOPHCTOTO KAJIBLUMA.
HnarpaMMa cOCTOsSIHHS TIOCTpOeHa ANA WACANBLHOTO chaydas, Koraa
TEMHOEPATYPHOE NOJIe pacTBOpPa PaBHOMEPHOE, IMepeoXNaxXIcHHe OT-
CYTCTBYET..
IMpH HyAeBOH KOHLIEHTPAUHH { KpHOCKONMYECKas TeMIepaTypa fvp
COOTBETCTBYET TEMIIEpaType 3aMep3aHHsa YHCTOTO pacTBOPHTEIA (BO-

tpy Cj

Puc. 1.4. 3aBHCHMOCTE KPHOCKOTIMYECKOHH
TeMNEPATYphl OT KOHLEHTPAUHN OHHAPHOIO
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pacTBOpa (BOLHOTO pacTBOpa COMH)

W

aey). ITpn nOBMILICHUH KOH-

[ HeHTpalKlU { XKPpHOCKOMH-

YecKas TeMneparypa f,, pa-
CTBOPa NMOHWXAeTCsd H A0C-
THIAeT MWHYMANbHOTO 3HA-
yeHMd nIipH C,, HA3BEIBAacMOH
I8mMeKmUMeckoll KoHuenmpa-
uueii. MuHuMansHas TeMre-
parypa 3aMeps3aHnsa f, ang
KOHKPETHOTO PAcTBOpaA No-
NYYUNA HA3BaHHE GMeEKi-
YeCcKoU TEMIIEPATYPLI.
ITpocTpaHCTBO HAX KPH-
BEIMM THarpaMMmel (3oHa A)



COOTBETCTBYET OOHOPOIHOMY XHIKOMY PAacTBOPY H He IpPerepneBacT
(ha30BHIX MpeBpALLEHHA.

Ecin KOHIEHTPaUWd pacTBOpa MeHBUIe 3BTeKTHYeCKOH, TO TIOHM-
XeHHe TeMIepaTyphl HHXKS KPHOCKOMHYECKOH TIPHBOAMWT K BhHIAENE-
HMIO H3 pacTBOpa pacTBOpHTens (Bombl) B TBepioil ¢aze (3oHa B) u
MOBBILIEHHIO KOHLIEHTPALIMH HE 3aMep3LUero pacTBopa.

TIpn moCTHXEeHMM KOHIIEHTPalLMKM pacTBOpa, PAaBHONH 3BTEKTHYEC-
Koif, Tpoliecc ero 3aMopaXUBaHUA OYIET OCYLIECTRIATLCA 6¢e3 uamc/
HEeHHA KOHHEHTPALiWM, KaK OJHOKOMMOHEHTHOTO BElECTRa. .

OxnaxaeHne pacTBOpa ¢ KOHLEHTpalned BHILE IBTEKTUMECKON
(3oHa C) OyIET CONPOBOXKAATHCA BHIACNIEHHEM PACTBODEHHOIO Belle-
CTBA B TBEPAOKPHCTAITHYECKOM COCTOSAHWH. BhliIeneHue pacTBOpeH-
HOr'o BelnecTBa (Conu) OyIeT NMPOUCXOAUTh MO HOCTMXKEHMI 3BTeK- i(
THYECKOM KOHUSHTpaUHY pacTBopa.

3aMopaxXMBaHHE MHUILCBBIX MPOAYKTOB XHBOTHOIO W DACTHTE/b-
HOTO MPOMCXOXICHHS aHANIOTHYHO ITPOLCCCY 3aMOpaXXMBaHHs pacTBO-
pa ¢ HOIBTEKTHUECKOA KOHUSHTPALHEH, TaK KaK TKAHEBHIC COKH AB-
ASIOTCH paCTBOpAMI MATOH KOHIeHTpauuH. PeanbHeli mpolece 3a-
MODAXXHBAaHUI TKAHERBIX COKOB M H3MEHEHHE KOHIEHTPAILINK PacTBopa
Oonee CHOXHBINA, Ye¢M B OHHAPHOH CHCTEME, B CHAIY TOTO YTO B TKa- |
HEBbIX COKaX pPAcTROpEHO OOJILIUOE KOMHYECTBO pasHOOOpa3HBIX Be- i
ILIECTR.

IBIEKTHYECKAS TeMNepaTypa TKAHEBBIX COKOR MHILEBBIX MPOIYK-
TOB - OIIpeAcAIeTCA COCTABOM PACTROPSHHBIX B BOIS BELUECTE U COCTAB-
nger -55...-65°C,

AHANH3 npoutecca 3amopaxkusanns. Hpoueccsl, nponcxonsiye B Mu-
IUEBBIX TTPOAYKTAX IPH 3aMOpaXXWBaHHH, HauboJee HATNAAHO WINIOC-
TPMPYIOTCA TpaprKaMu H3MEHSHHA TeMIIepaTyp Ha pasnuyHoit ryou-
He NpoayKTa. AHamn3 OONBIIOTO YMCAA TEMIEPATYPHBIX KPUBBLIX IS
PA3AMYHBIX NPOIYKTOR MOKA3AN, ¥TO OHW KAYECTBEHHO MOXOXHU. JTO
MOCAYKHAG OCHOBAHMEM JLIS NPOBEACHUA 3KCTICPUMCHTOR Ha 3aMe-
HHTENE TTHUIEBLIX TIPOAYKTOB. B KayecTse 3aMeHMTe A GBI BRIOpaH reth
arapa (BelIECTBO, TONYYAEMOE M3 MOPCKHUX BOmOpocneit), KOTopbli
A0 COASPKAHUIO CYXHUX BEIIECCTB, BOALI K MUHEPANBHEIX CONell aHano-
T'HYEH NMUIICBBIM TNPOAYKTAM.

JKCNEPHMEHTH ITPOBOIMANCDE Ha MAACTHHAX M3 arapa TOAILHHOM
160 MM. TeMmepaTypbl M3MEpANHCh TIATBLIO TEPMOMApaMH, OmHA M3
KOTODBIX paciioAaranachs Ha NMOBEPXHOCTH ITTACTHHEL, 2 OCTAIBHLIE HA
ryorne 20, 40, 60 u 80 MM, Pe3vabTarhl W3MepeHHI NpHYBedeHbl Ha
puc, 1.5. TInacTHHY @ 3aMOpPaXHBATTH B BO3AYIIHOH ¢peae NPH TeMIIe-
parype 4 =-16 °C ¢ xo3dPHLIHeHTOM TEILIOOTIAYH Ha ee MOBEPXHOC-
TH ¢ = 33 Br/(M*- K). AHANH3 TeMITEPaTYPHBIX KPHBBIX TOKA3LIBAET, YTO
NMOBEPXHOCTHLIC CIOH MPOAYKTA OXNAXIAIOTCS HAMHOIO GHICTpee BCIIEA-
cTBHe MHTEHCHBHOTO OTEOJA TelnoTH. Hanubonee xapaKTepHOW KpH-
BOH AN NIpolecca 3aMOpaXuBAHHS ABAAETCd TEMIEPaTypa B LICHTpe
NJMACTHHE.
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Puc. 1.5. TeMnepaTypHble KPHBLIE 3aMOPAXHBAHNS:

a4 — 3AMOPAXHBAHME VTACTHHLL HA BOZAYXE; 6 — 3aMOPAXKHBAHHE TIAACTHHBL B XNIKOM
TENMOHOCHTENE

H3oTepMHuyecKas IIomaiKa Ha TEMIeparypHOH KpUBOI COOTBET-
CTByeT (pa3oBOMY TNepexony, JanbHeillee MOHMXECHHE TeMIepaTypbl
TIPOMCXOIHT TIOCHE 3aMep3aHHST OCHOBHO Macchl XKHAKOCTHU B Tefie aTapa.
' JINsT finacTHHLL § HCHIONB30BAHO XUAKOCTHOE (PacCONBHOE) OXNaX-
AEHME NIPH TeMIiepaType paccona fy = =20 °C 1 ko3dhpunvente Tenno-
o6MEHA HA MOBEPXHOCTH MIACTHHEL ¢ =210 BT/(M%*-K). YBennyeHure
KOYpHUMEHTa TSINNOOTAAYH CYIUECTBEHHO YCKOPSET NMpOLECe 3aMO-
paXMBaHHA, OJHAKO B LUCHTPE [IACTHHEI 4YeTKO NpochexHpacTes 6nus-
KUl K K30TepMHUECKOMY XapaKTep H3MeHeHHT TeMITepaTyphl NpH
A30BOM TEpPeXOIE.

Cpennsis KoHeYHas TeMnepaTypa 3amopaxusanus. [Tpu mobom cno-
co0e 3aMOpaXHBaHMS TMHILEBLIX MPOAYKTOB TEMJOTA OTBOJAUTCH C
NOBEPXHOCTHU TeNa, a INyORHHDIC CIOU HMEIOT Boaee BHICOKYIC TEM-

S s, N .
nepaTypy. 3rta pasHOCTb TEMIEpaTyp OyaeT UMETh MECTO M K MOMEH-
TY 3aBepLUECHMS MpoLecca 3aMOpaXXMBaHHA npoaykra. Ecny nociue
3aBeplIeHHs Mpoilecca 3aMOPaKHBAaHMs NMPOAYKT NMOMECTHTD B Ka-
MEPY XpPaHeHHS, TO N0 HCTeYEeHUH MNHTEABHOIO BpEMEHH TeMIepa-
Typa IPOAYKTA CTAHET OAMHAKOBOM, MpOU30iije ABHUBaHHE
TEMIIEPATYPH 3 CHeT BHYTPEHHETO Tﬁﬂﬂ%ﬁﬁﬁ%})ﬂ
nmaﬂue CPCOHEN KOHEYHOI TeMIEPaTYPEl 3aMOpaX1Ba-
HUA {,,.

CpeaHas KOHCYHAR TEMAEPATYpa 3aMOpaXHBaHNWA f, , OTIpenenseT-
¢ KaK cpellHee apH(MMETHYECKOS 3HAYeHHE MEXIY TEMIICPATYPaMH B
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KOHLIE MPOLECcCca 3aMOPAKHBAHHS HA TOBEPXHOCTH MPOAYKTA 4., U B
HEHTPE

oo +!
fc.;(= x.n2 K.I.l‘ /

Jlona BHMOPOXKEHHOH BAArH. TKAaHEBYIO XXHAKOCTE, NPEBPATURLIY-
I0CS B JIEK MTPUH 3AMOPAXKHMBAHHN (TUIUEBBIX NPOAYKTOB, HA3LIBAIOT BBI-
MOPOKEeHHOH. Hgg}{:@gj;ﬂg MPH 3aMOPAKHUBAHUM He BCA TKAHEBast K-
KOCTE npegpam'ﬁemﬂ B &, NPHHATO OLEHMBATE NOMI0 BBIMOPOXEH-
HOH KHAKOCTH © B BUAE

® = Alp/ 1y,

TAe m, — Macca BRIMOPOXKEHHOH TKaHEeBOH XKUAKOCTH (IbaAa}, KI; i, —
MAacca TKAHEeBOH XKUIKOCTH B 3aMOPaXHBacMOM IPOJAYKTE, KI.
Macca TKaHEeBOI KHIKOCTH B MPOAYKTE ONMPEASHHTCA KaK

=mI"If",

rae m — Macca NpoaykTa, K, W— Joaa XKuAKOCTH B NPOOYKTE,
J oM BRIMOPOXEHHOM XKIIKOCTH MOXET H3MEHITBCA OT &) = ) — TRep-
nag daza OTCYTCTRYET, 10 w = | — NMONTHOCTBKY OTCYTCTBYET XKHAKAA (hasa.

XoAoaunbHOE XPARECHHE THIIEBBIX NPOAYKTOB

OxnaxicHUe H 3aMOpaXHBaAHUE MMHILICBEIX NPOOYKTOB — MOATOTO-
BHUTENbHbLIE [TPOUECCHI XONOOWIBHOR TEXHOJIOTHH Mepel XOMOAHABHBIM |
xpaHeHWeM. CpOKKM TAaKOTO XpaHEHHsT HECOM3MepUMO Goblie mpoaoi- |
KHUTEABHOCTH OXJIANXIACHHA HIH 3aMopaXkKHBaHHA, [TOSTOMY IIPDH XOJIO- :
IH/IBHOM XPaHEHHH OCHOBHOE 3HAYCHHE NPHOOPETACT MaKCHMATBHOE
CHHXKEHWE CKOPOCTH HEXENATeIBHBIX MHKPODUOAOTHYECKHX, OHOXU-
MITTECKIY T XUMAYSCRIY HPOTECCoB B MMIIEBEIX NPOAYKTaX, KpoMme
TOTO, B 38Ja4Y XOJORUILHOTO XpAHEHHA BXOJIHMT O0ECTIEYEHHE COXPaH-
HOCTH NUTATENBHLIX CBOICTB TIPOAYKTA, €r0 MUTATEAbHON LEHHOCTH,
a TaKXK¢E TOBAPHOrO KavecTea. f

JAng pauHMoOHATbHOrO XONOIHABHOTO XpaHeHUs OXMaXIEHKRBIX UITH
3aMOPOXEHHBIX NPOAYKTOB HEOOXOAHMO BBITIOJIHEHHE psijia YCACBHIA:
XpaHUTh A00POKAYECTREHHBIE TIPOAYKTH, TIPOWCAINE PerfiaMeHTH-
POBAHHYK TEXHOJOrHYECcKylo o0paloTKy mnepel XpaHeHHeM; codM-
DaTh TEMMEPATYPHEIH pexXHuM XpaHSHHS; NOAEPAKKBATL OTIpeAeneH -
HYIO BJAXHOCTE [IPK XpaHEeHUH; cobmionatk CaHUTAPHO-THIMeHNYeC-
KHe YCIOBHA;, UCTMONbIOBATE AOTIOMHHTEIbHEIE CPEACTBA, MOBBIUIAIO- . !
LHE CTOMKOCTL XPAHUMBIX MTPOAVKTOR; IPUMEHATE PALTHOHANBHYK) TApy }
U1 XpaHEHUS MPOAYKTOB.

PexXHMbl XONOMHNBHOIO XPAHCHHS [PRTIEBLIN: mwxm%mmw_
HEIE CKOPOITOPTALWIMUECS TMHILEBLIE ngb(ﬁ:).l{'m» XPAHAT: B KaMepan gyt - 2
TEMAEPATYPax, OAU3IKHX K KPHOCKONMHYECKUM, & OTHOCHTEABHYWY BIIK-
HOCTb FIOANEPXHBAIOT B npenenax 80... ﬁ N

C e
abMop ol
1
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TeMmepaTypHBI PEXUM KaMep LIS XpaHeHRA 3aMOPOXKEHHEBIX TIPO-
OYKTOB BRIGHPAIOT M3 MJIAHHPYEMOTO CpoKa xpaHeHHA. [IpH Henpo-
JONXKHTENBHOM CPOKE XpaHeHHs JOTycKaeTcd MONIePXKHBATh TeMIIE-
PATYDY B KaMepax Ha ypoBHE —8...—12 °C 1aa coKpalleHHA 3KCIUIYTa-
LIMOHHBIX PacXofoB. 3aMOpOXeHHBIe NPOAYKTDI, MpeaHasHaYeHHEE 1
JNHTENEHOTO XPaHeHHA, XPAHAT NIPH TeMmIeparype re Bollie —18 °C,
Bonee HU3KHE TEMIEPATYPhl XpaHeHHA NPUMEHAIOT € LE/IbIO olecre-
YeHUS COXPAHHOCTH TMPOAYKTOB, COHEPKALUMX HETMpPEIeNAbHEIC XKHpP-
HbBle KHCJIOTH, HAaNpUMep, PHIOLI CeABAEBREIX MTOPOJ, TYHLA W 1p.

Cpoxu XonoguAsHOTO XpaHEHUA MHINEBLIX MPOAYKTOB. IIpeae/bHBIM
CPOKOM XpaHCHHMS NMILCBOTO TIPOAYKTA NMPUHATO CYNTATH TaKoH, Mo
HCTEYEHHH KOTOPOTO B XPaHHMOM NPOIAVKTS HAYMHAKT MOABIATRCH
He NpHUCYILHEe MPOAYKTY MOCTOpPOHHKME 3anNaxy, NpoAyKT NpHobpeTaeT
NPHBKYC, UIMEHACTCA UBET H BHEIUHHANA BUI.

M3MeHeHMA nokKasare/eid Ka4ecTBa AAs KaXI0ro poayKra HHAU-
BUAYANBHBI, HO A4 TPYIIN NPOIYKTOB MOXHO BEIAENUTH QDUIHE HPU-
3HAKH, O KOTOPHIM CYAAT 00 M3MEeHeHHH KadecTBa.

[Tpu XpaHEeHMM XKUPOB XHBOTHOTO MPOMCXOXICHHS MUKpOODIra-
HHU3MBI H (PepMEHTBI BBI3BIBAIOT pacriaf HEeHacBIIEHHBIX XKHWPOBBIX
KUCHOT, YTO MPHUBOAMT K O0PA30BAHUIO KETOHOB, 00OYCRABNHBAIOIMX
FOPLKHIT MPUBKYC MPOIYKTA.

[Tpu XpaHeHWN pHIOLI K PEIGOIIPOAYKTOE NMPOUCXOAUT pachiafn Oen-
KOBBIX MONEKYN ¢ 00paszoBaHMEM AMHHOKHCAOT H, KaK CNeICTBHE,
TPHMETHUNAMHWHA, MTPHCYTCTBHE KOTOPOTO CBUASTENLCTBYET O HAJIMYHH
Nnop4uH. XapakTepHoe H3MeHeHHe OKPACKMH XpaHUMBIX (PPYKTOB H OBO-
e, U3MeHeHKe KOHCHCTEHUHMH BCHEICTBUEC OHOXMMUYCCKUX U XH-
MHYECKHX peaKHMM SABAAETCA XapaKTepHBIM NMPH3HAKOM IMOpPYH Hpo-
OyKTa.

XpaHeHMe OXNTaXIeHHBIX MUIISBRIX NMPOAYKTOB NMPY HH3KHUX TMON0-
XKUTENBHHIX TeMaepaTvpaX (0... 2 °C) obecneynBacT COXPaHHOCTL MACA,
PBIGLI, NTHIIB! B TeYEeHHE OAHON-ABYX Helenb. CKoponopTsIHecs IIpo-
AYKThbl PACTUTENBHOTO IIPOHCXOXAEHWS TNMPH PALMOHAJLHOH OpPraHH-
3alMH peXuMa XpaHeHHA MOTYT XPaHHUThCA NpaKTHYECKHM OO HOBOIO
ypoxas (1o 9 mec.).

HMMeroTest onbITHBIE JAHHBIE JOMMYCTHMBIX CPOKOB XpaHEeHHA 3aMo-
POXEHHBIX NPOAYKTOB B 3aBHCUMOCTH OT TeMIIEPpaTYPLI XpaHeHU. J1o-
IIYCTHMBIA CPOK XpaHEeHHs MCYHCASAESTCA ¢ MOMEHTA 3aMOpaXHWBaHUA
MEPBUYHOTO 0OPabOTAHHOTO NMPOAYKTa NMPH YCAOBHHA TOUHOTO COOMIO-
AeHHUs TeXHOJOTHYECKOTO Mpollecca.

OTtennchie n pPasMOpPALKHBAHKE RHMECRLIX NPOAYKTOB

ITuineBBle MPOIYKTHI, ANSA KOTOPHIX 3aKAHYMBAETCS YCTAHOBJICH-
HBIfl CpOK XpaHeHMUs, MOABEPralOTCA 3aBEPLUAIOILEMY XOMOAWILHOMY
TEXHOMOTHYECKOMY NPOLIECCY — OTETUIEHHIO WIH pa3MOPAKHBAHHIO, JTH
TIpOUECCHl 3aBEPLUAIOT HETIPEPBIBHYIO XOAOIMIBHYIO LEMNb, 00eCIIeUH-
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BaKOLIYIO AOCTABKY ITHIIEBLHIX NMPOAYKTOB M3 Chepwl MPOU3IBOICTBA B
cthepy noTpebreHHa ¢ MAKCHMANBHO BO3MOMXHON COXpaHHOCTBIO ITH-
TATEJIBHBIX M BKYCOBHIX CBOMCTB, 4 TAKXKE TOBAPHOI'O BHAA.

OTeNICHUIO TOABSPraloTCA MHUILEBEIE TIPOIYKTHI TIOC/IE XPAHEHUS B
OXJIAKASHHOM COCTOAHUM, PA3MOPAXHBAHUIO — NPOAYKTH ITOCHE Xpa-
HEHMA B 3aMOPOXEHHOM COCTOAHHM.

Orennenne, OxnaxAcHHbBIE MUILEBBIE IPOAYKTH, NEPEHECCHHBIC U3
KaMepPH XONOMMABHOTO XPAHEHHA B TeMNO¢ NMOMELICHHE, HANIPUMED B
NMOMELICHHE IKCNEAUUMH HAH PacoBKH, BCeraa MMeEIOT TeMOepaTypy
NOBEPXHOCTH HIXE TEMIIEPaTYPEI TOYKH pochl. CNeJCTBHEM 3TOTO 9B~
NACTCA KOHICHCALUHA BJIATH aTMOCPEPHOrO BO3IVXa HA MOBEPXHOCTH
TPOAYKTA, KOTOpad SBAAETCA MUTATENBHOH Cpefoi IS pa3BUTHA MHUK-
pOMAOPE H pa3BUTHA MUKPOOHONOTHUECKOro 0BceMEeHEH S, CIocoh-
HOTO TNPHBECTH K MOpYe MPOAYKTA.

OrenneHueM Ha3HIBAETCA IPOUECC INOBHIUEHHS TEMNEPaTYPE_
OXJIAKAEHHOTO TMHILIEBOTQ NMPOAYKTA €O CKOPOCTHIO, HCKIYaloIei
00Gpa30BaHHe KOHAEHCATa Ha MOBEPXHOCTH NpodykTa. s oTemieHus
MPOAYKTOE MCMOJB3YIOTCA CNEUHANLHbIE KaMePHhl, B KOTOPBIX TIPeay-
CMATPHUBAETCA BO3MOXHOCTE UIMEHATE TEMIIEPATYpY M HAIpaBIcHHE
IMPKyFApyeMoro Bo3ayxa. [IoarotoBky Bozayxa oOeCieHHBAIOT MOC-
JIeLOBATENBHO BKIIIOYESHHBIC BO3LYX00XAanuTeAb ¥ Kanopudep. [Tapa-
METPBI TOIABASMOT0 B KAMEPY OTEIUICHHA BO3AYXa HE JOMKHEI [TPHBO-
IUTh K 00pa3zoBaHHI0 KOHAEHCATAa Ha MOBEPXHOCTH NPOOYKTA H He
JOJIKHBE CIOCOOCTBOBATEL YCYILIKE NpoayKTa. Ha NpakTHKe TEMNepaTy-
pa BO3OyXa B KaMmepe OTETLICHMS IoaxepXuBaetTesa Ha 2...3 "C Boille
TEMITEPaTYPhl MPOAYKTA FIPH OTHOCHTEABHOI BIaXKHOCTH BO3AYXa OKO-
qo 80 %.

IlopoilicHNE TeMNEpaTYpEl IMPOAYKTA NPHBOAMT K aKTHBH3aLHH
MHKPOSHONOTHYUECKOH MeATeNBEHOCTH U DHOXMMHMYECKHX TMPOLECCOB.
AKTHBHOCTE MUKPOOPTAHH3MOB He OYAET CYILIECTBEHHO BBICOKOI, eC/IH
MOBCPXHOCTE TIPOAYKTA HE OyAET YBIAXKHATECH.

IMonoxuTensHbIR 3d@eKT JaeT HCTOAb30BAHUE YNBTPAadHONCTOBO-
ro oOJy4eHHS UK O30HUPORAHHE NPOAYKTOR MPH OTENMNeHHHA, B Ten-
TOPUINUECKOM OTHOLICHMH TIPOLIECC ABNAETCR NMPOTUBOMONOXHBIM
MpoLeccy oxnaxmeHHs, PacueT KONMHYECTRA TEIUTOTH A OTCIUICHMSA,
d TAKCKE AMHNTENEHOCTH MNMpoOHeCCa MOXKET 6BITI> BEITIONHERH IO 3aBHCH-
MOCTSAIM TIPOLECCa OXNAXKIACHHA NMHLIEBLIX IPOAYKTOB.

Pazmopaxupanue. PasMopaxuBannio (redpocraHluny) noaeepra-
10T ITHLIEBLIE NPOAYKTH MOCHE XPAHEHMS B 3aMODOXKEHHOM COCTOS-
HHH. B npouecce pa3sMopakKHBaHHs KPHUCTALIE NbIa NPeBpallaloTcs B
XKHWAKOCTh, U pacnpeaeneHe BAarH B MPoOAYKTE AOKHO BEPHYTRCH B
HCXOOHOE A0 3aMOpPaXXKHBaHHA COCTOSTHHE. Ha NpakTHKE ﬂOﬁHTbCH Hic-
ANMBHON OOPATUMOCTH Tpolecca He yaacTced. [IpH 3aMopaXHBaHHH 4acTh
KNETOK M BOJOKOH TPABMHUPYETCHA KPHCTAINAMU JIBAA, YTO APHUBOINT K
CHHXXEHHIO BAAroyJaepXHBamuIeH cmocobHOCTH npogykTa. Kpome Toro,
HU3KHE TeMNEPATYpbl U OMOXMUMMYECKHE MPOLCCCH, NPONCXORSINIHE

\-\.
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B NMPOLYKTAX IIPU XPAHEHHH, TIPUBOOAT K KOAryJAUUH OCHKOB M OC-
nabnsA10T cNOcoOHOCTE KIISTOK H TKaHel K HabyxaHH10. B cuny ykazaH-
HBIX MPHYHH M3 pa3sMOPOXEHHBIX NMPOAYKTOB BHAEIIETCA HEKOTOpas
YacTh KIeTOYHOH XHAKOCTH. TToTepn XHAKOCTH CONMPORBOXIAIOTCH MO-
TepeH NMPOOYKTOM TIUTATEIBHBIX BEILECTE U MUHEPANBHBIX COJICH.

IIpakTHueCcKd NPHMEHAEMBIC CIIOCODE pa3MOpaXMBaHUA BKAIOYA-
0T B cefs:

MEIIEHHOS PAMOPAXUBAHHE B BOMYILIHOM Cpele NPH TEMIIEPaTy-
pe B Kamepe 0...4°C; .

OBICTpOE Pa3MOPAXKHWBAHNE B BOIAYILHON cpelie TIPH TEMIEpaType B
KaMepe 15...20°C;

GBICTPOS Pa3MOpPAXHBAHKE B NAapOBO3AYILHON cpele NpH TeMnepa-
Type 23...40°C;

pasMopaxKuBaHHe B XXUAKHX TEIUIOHOCHTENAX (BOHEe WJIM paccoie)
NpH TeMnepatype ot 4 go 20°C.

MenneHHoe pasMOpaxUBaHWe 00eCMeYMBAST HAMNyUlllee BOCCTa-
HOBJACHHE MPOAYKTA, PABHOMEPHOE pacripefieleHHE KJICTOMHOM XNiI-
KOCTH. OIHAKO HH3KHE CKOPOCTH pa3sMOPaXHBaHHA NIPHBOMAT K pa3-
BUTHIO GUOXHMHYECKHX H MUKPOOHONOTHYECKHX TIPOLIECCOB, ALATENb-
HOCTB KOTOPBIX K KOHILY IIPOLIECCA PAa3MOPAXHBAHHA MOXET TIPUBECTH
K MOPYE TIPOIYKTA.

bricTpoe pa3MopaXHBaHHE NPUMEHAETCS B OCHOBHOM AN Mylle-
BBIX MPOAYKTOB, MCIIONB3YEMBIX IS IPOMLILIVIEHHOH TiepepaboTKH, —
NMPOH3BOACTBa KOAGAC, IPHUTOTOBISHHS KOHCEPBOB.

OIHMM W3 NEPCHEeKTHUBHBIX HanparRleHWH ABAACTCH MCNONB3OBA-
Hue CBY-neyeil ana pasMopakHBaHUd NpoAYKTOB. B GLITOBLIX YCNO-
BuaAx CBY-neyn MCronae3yroTca He TOABKO I pPasMOpaXHBAHUA W
pasorpeBa NpPOIYKTOB, HO U INsT MOCHenyoIUeid KynmHHapHOR o0pa-
OGOTKH.

1.6. Texnonornyeckue npuemsl X000 IHNbHOH 00padOTKH
H XPAaHECHHA NHIKEBbIX OPOAYKTOB

Texnonornsa OXNAXAeHNA NHAIEBbHX KPOLYKTOB

OxnaxaeHHe MEUWEBBIX IPOAYKTOB MPec/eyeT KOHKPETHBIE LeIN —
NMOHH3HTL CKOPOCTE 6HDXHMH‘-IECKHX MpoUOecCoOE H YMEHBIIHTDL pd3BH-
THE MHKDPOOPTaHH3MOB,

OXIAKICHUE ITHLLEBBIX NPOIYKTOB XHUBOTHOTO ITPOHCXOXKIEHHA OCY-
LWECTBAACTCA [IOCC NMPEKPAEHHA KHU3HH TEIMOKPOBHBIX WIH XNak-
HOKPOBHBIX XWUBOTHBIX W TiepBHuHOM 00pabotku. Iloche cMeptH
AUBOTHOTQ B MBIILIEYHOH TKAHH NMPOTCKAKT HHTEHCHEHLBIE NPOHECCCHI,
CBA3AHHEBIE ¢ PacLIENACHUEM YINEBOAOB W 2(PHpOB (QOCPOpHOI
KHCJIOTHI.

Pe3ynbraToM 3THX TIPOLIECCOB SBJIACTCA BHIASACHME TEMIOTH M, KAK
CJIEACTBHME, MOBBILUICHHE TEMIICPATYPhl MPOAYKTA. TermoBHASIEHHA B
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ITOM CNIYYae CYLIECTBCHHO MPEBOCXOIAT KOAKWYECTRO TEIIOTHI, BblIE-
JNeMoe TIPUH XH3HH OpraHHu3Ma.

Ecay MACO He OXAadHTh HeMMOCPEACTBEHHO MOCHe yOos KHUBOTHO-
ro, TO 3TO MOXET NPHBECTH K HEOOPATHMOMY MPOLIECCY — 3arapy MAca.
IMocaeaHit BO3HMKACT NPH NOBBILLICHHH TCMIIEPATYPHl B TOJILUE MTPO-
IYKTa A0 NOABNEHHA ASHATYPAUHOHHBIX M cnelrpuUecKUX GEepMEHT-
HBIX MPOLECCOB Pacnaga aMHHOKHCIOT MK OTISIBHBIX OSTKOBEIX B~
IecTs. B pesynerare obpa3yloTcs NeTyuMe BeleCTBa, O0YCAaRINBAIO-
HiHe HeNpUATHBIH 3a11ax, H B rnybuHe Hanbonee TONCTHIX YacTeli Tyl
MSACO NIPUOOPETAECT HEECTECTBEHHEIN LIBET. AHATOTHYHBIC MPOLIECCEHT ITPO-
TEKAIOT B phiOe W IMTHIIE.

KonnyecTBo BBIAeASEeMONH TeNNOTH MeTa(OIMYECKHMX MPOLEcCoB
HaxXOAHUTCs! B MPAMON 3aBUCHMOCTH OT BpEMEHH HaYyana OXNaxXaAeHHWs U
CKOpOCTH OoxXnaxaeHusa. Yem panbllie OVICT HAUaT NMPOLECe oxjaxne-
HHA M 4€M BBIWE CKOPOCTh OXNAXICHHS MIPOIYKTa, TeM MeHblIee KO-
JIMYECTBO TEIIOTHE META0OMHUECKHX TIPOLECCCOB BLIASAAETCA M TEM
IHEPTETHYECKH BHITOUHBIM CTAHOBMTCA TIPOLECC OXNAXKIEHUd, a Ka-
YeCTBO OXJTAXIAEMBIX TPOAYKTOB OYIET BHILIE.

OxnaxkneHHe MACA B MACONPOAYKTOB. T CNNOBBIACICHHUS TIOCHE Mpe-
KPALICHU XH3HH XXUBOTHOTO CYWECTBCHHO NPEBLILIAIOT TENAOBLIAS-
JIeHUA TIpH KU3HU. OHU MOTYT TIPHBECTH K NMOBHIIEHHIO TEMITEPATYPEI
MACHOI TylIH B NepBHIH yac noche yboda Ha 3,3...7,9°C npu oTcyr-
CTBMM TCIJIOOOMEHA ¢ OKpYXAKLICH Cpeaoi.

OTNHYUTEREHOIT 0COGEHHOCTHIO MBILISYHONH TKAHH ABNAIOTCH IMPO-
[IeCChl OKOUEHEeHH U paccnabiieHHud, T. e, CO3pEeBaHMS MAca. 3a1epXKKa
B HACTYIIEHHH OKOYeHeHWd, BRI3BAHHAsA OBICTPRIM OXTaXNEeHHEM, AB-
JIAETCA NMPHYHHOMN, NPenaTCTBYIIOWEH peanm3audi MAca, X0 TOrO Kak
3TOT MPOLEcC MOMHOCTBIO He 3aKOHUYMTCA. B CBA3HM ¢ 3TMM CIEOyeET
Pa3syMHO BBIOHPATh CKOPOCThL OXNAXIeHHMS H KOHEYHYKY TeMMOepaTypy
npoaykra. Jta ycKopeHHs 3aBepIUeHHS TIpoltecca oKoYeHeHHa (dep-
MCHTALHH) €TO CNCNYET MPOBOANTL YIpH TeMrepatype 7...9°C, Msco
BbICILIEH YMTUTAHHOCTH TpebGyeT A4 3aBepllieHHA npoliecca pepMeHTa-
UHH GONblIEe BPEMEHH, YeM MACO Dolee HU3KOH YIMTAHHOCTH WIH
MACO MOJOIHSKA. :

IMocne nepsHYHON 0bOpabOTKM MACHBIC TYILH, NMOAYTYIIM HIH 4YeT-
BEPTHHEI PAa3MELUAIOT HAa NOIBECHBIX NMYTAX M OXJaXAAlT B KaMepax,
HMCIOWHX 000pYIOBaHNE IS OXNAXKICHNA BO3ayXa, CyILecTByeT He-
CKONLKO CNOCOO0B OXJTAXACHHAST MACA:

* @ Kamepe xparenyus rIpH MOCTOAHHON TEMIEpaType B TEUEHHUE BCE-
ro npouecca oxJaxicHusa. B 3ToM ciiyuae TeMIlepaTypa B KaMEpe Co-
ctaBaget 0 °C, a oTHOCHTeNLHAA BAaxXHocTh 8§7...97 %. Ilpouecc ox-
JIAKOSHHA 3aKaHYHBAETCA TIPH ACCTIDKEHHH TEMIISPATYPhl MsCa B TONIIE
Geapa 2...4°C v mpoaonxaerca 30...36 u;

e @ KaMepe HHMEeHCUBHOZ0 OXAaNCOeHls MHTeHCHPHKalKg rnpolecea
OXNAXACHHUA JOCTUTAETCA MMOHHXKEHUEM TEMIICPATYPhl OXTAXAAIOIIETO
BO3AYXa U YBENHUYEHHEM CKOPOCTH ABHXEHHS OKPYXAIOUI(EH cpelsbl.
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YBenuueHHe CKOpPOCTH ABHXKEHHS OXJTAXIAIOIIEro Bo3ayxa no 1...2 M/c
MO3BOJIAET COKPATHTD B BA Pa3a JMUTENbBHOCTD MPOLIECCa OXTAXICHHS.
TIpH ROHHXEHHH TeMITepaTyphl OXTAKIAIONIETO BO3ayXa 10 —8...~12°C
M YKa3aHHOU CKOPOCTH ABUXEHHA OXJIaXIaolWel cpelbl NpOIoOXKu-
TENBHOCTE OXJ1aXACHHUA N0 CpeRHEH KOHEeYHOH TeMIepatyphl no odne-
My Oenpa 3...4°C cocrapager 6...8 4. TIpy TakoM HHTEHCHBHOM OX1aX-
IEHUH MEXKAY TOBEPXHOCTHBIMH M TNMYOMHHEIMH CNOAMH GyIeT Ha-
OII0HaThCS 3HAYMTENBHAA PA3HOCTE TEMNIEPATYP. OXNaXIeHHOe TaKHM
00pa3oM MACO BBIAEDXUBAIOT B KAMEpS XpaHCHMs fpH TeMIICpaType
2°C; ,

s 8 KAMEPax MorKeAsH020 muna, Kak Npasuao, BIOAL TOHHENS pac-
MONATAIOT A0 YETHIPEX NOABECHBIX TyTei, M0 KOTOPHIM MOABELIEHHbIS
TYLIH MIEPEMENIAIOTCA OT 30HBI 3aTPY3KU K 30HE BBITpY3KU. A BHXeHHKe
OXTANHAIOLIETO BO3AYXA BHYTPH TOHHE/S obecrieunBaeTCA NMPpHHYIH-
TEJILHO ¢ UCMIONB30BAHHEM BEHTHIATOPOB WIH CTPYHHEIX CHCTEM, Bo3-
OYX OXJIAKAAETCH B CYXHX HAM MOKDHBIX BO3IYXOOXIaINTERAX, YCTAHAB-
AHBAEMBIX HEMOCPEACTBEHHO B TOHHENe HIIH 34 €ro npelenaMu.

YcTaHOBNEHO, YTO MACO B TTOJAYTYILAX MOXHO oXJIaxaaTk no -2 °C,
HpM 3TOM KPHCTAIH3AUMH COAepXalleHca B MACe BOABE HE TpOHC-
XOONT.

Oxnaxaenne mronpl. MsAco moMalnHei NTHUH M ZH4YHN Oojiee He-
KHOE, YeM MSCO KMBOTHRIX, M MO3TOMY TpebyeT CROSBPEMEHHOIO M
OBICTpOro oxXnaxaeHHs. TYIIKH NMTHUB MOCTYMAKOT HA OXjJaXAeHHe
nmocne TexHonorn4eckKo o6padorku. [TTniy oxiaxpaoT B BO3AVILHOIA
cpene, NedAHoll BODE ¥ TAlOLIEM RLIC.

[TpononXuTeABHOCTE OXJTAXKACHUS NTHUEI B KaMepe TIPH TeMIepa-
TYpe 0... 1 °C H ecTeCTBEHHOH IMPKYASIHH OXAIaXIAeMOTQ BO3AYXa MO-
XeT COCTaBJATD 40 24 4 H Gonee. MHTeHCHbHKAUMs IpoLEcca MOXET
OCYILECTBIATLCSH ITOHHXKEHUEM TeMIEpaTyprl BO3AYXa B KaMepe no -2 °C
Y [TOBLILLIEHHEM CKOPOCTH JIBHXeHUS BO3Iyxa 1o 4 M/¢. B 3TOM ciyuae
JTUTEILHOCTE NPOLECCa OXNaXIeHHA cokpallaeTea a0 3...6 4. Boa-
AYIUHOE OXTAXKICHHUE MPUMEHHMO TONBKO IS TYWEK NTHUIIBI, TIOABEPT-
HYTHIX CYXO# OLUMTNKe U 0OpaboTKe MpH Temnepatype 54..50°C, B
MPOTUBHOM clyyae NTHIA 006e3BOXHBACTCH U TepAaeT TOBApHBIH BHI.

bonee 3¢hheKTUBHLIM ABNACTCA OXJIAXICHHE TMITHLE B «JIeATHOMH
Bole», umciorel teMneparypy 0...2°C, JAUTEABHOCTE ee oxAaxnae-
HUA cocrapngeT 20...50 MHH B 3aBHCHMOCTU OT BMAA ¥ YIIHTAHHOCTH
nTuuel. KoXa TyieK npu 3ToM CTaHOBUTCH YMCTOMH, orhensneTcs, Hc-
4e3al0T MATHA OT YITMOOB M KpoBoManusHHUIL Bcneacreue nornolie-
HHUA HEKOTOPOTO KONMUYECTBA ROABI KOXKEH M MOAKOXKHON TKaHbK dhopMa
TYIUECK OKPYIAAETCsS, H OHH MPHOOPETAIOT XOPOWIMH TOBApHBIH BHA.
HengocrarkoM BaHHOTO crnocofa OXNaxAeHHs ABNAETCA BO3ZMOXHOCTD
MePeKPeECTHOrO MUHKPOOHOIOTHYECKOro 00CEMEHEHHS, B YACTHOCTH HH-
¢dbyMuUMpOBaHHe canbMOHENNO0i. [N peanusaluy JaHHOTO crocoba Tpe-
Oyerca CcTpOrkuii CAaHHTAPHBIH KOHTPOAh ¢ NIPUMEHEHHUEM Ae3WHODNIIH-
PYIOLIUX CPCHCTB.
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OxnaxaeHHe TyllUeK NTHUBI TAICIHM ABAOM OCYLUECTBISAETCA B CIIe-
UHANBHEIX BaHHaX WIH B Tape I XpaHeHUsA. TyWIKH YEKIAaaeIBAIOT Ha
KONOTHIA JIed, KaXKABIH CNoil MepechIiMaloT TaKkKe XOJOTBHIM JBLAOM.
[TpoRomKHTENBHOCTE OXTAXKIEHHS cocTapnsieT 2...4 4. Benencraue 6ons-
IO TPYAOEMKOCTH U HETIOJHOTO HUCIIONB30BAHHA TAPDI naHHmH Me-
TOO HE TIOJAYYHI OOABLIOTO pacnpocTpaHeHHA,

K nepcneKTMBHBIM METOHAM OTHOCHTCST OXNaXACHHE TYIIEK IMTH-
LBl OpolIeHUeM AedaHoH Bodoi. Ilpy 5ToM oxnaxaeHHe COBMEIIACTCH
C OYMCTKOM M IMMPOMBIBKOM OXJAXTaeMBIX TYIUCeK., YCTaHOBJIEHO, UTO
MHKpOOHONMOTHYeckoe o0ceMeHCHME Ha TIOBEPXHOCTH TYIIEK COKpa-
aeTcsa Ha 85...95 %, a KOJIMYECTBO BIATH, TIOTTOHIAEMOMH TYILKaMH,
He Mpepbiaet 2...3 %.

Oxnaxnense phitni. Prida ¥ poIOONPOAYKTLI OXNAAXKEANTCS HETIO-
CPSACTBCHHO HAa MECTE BLIJIOBA, T. €. HA PBIOONOBHEIX CYIAX, OCHALLCH -
HBIX XONOIMNABHBIM 00OpYIOBaHWEM, HIH B GEpEeroBRIX NPON3BOICTBEH-
HBIX XONoAMNBHUKaXx. Hanbosklliee pacrpocTpaHeHHe TMONAYYHIO OX-
NaXxaeHUe ¢ UCIOAb30BaHUeM BOAHOIO NLAA, OXIaxKAeHHOWH MOpCcKoil
BOINEI MW BOIHOIO PACTBOpA XJIOPHCTOTO HATPHA.

ITpH MCMONAB30BAHHUHY NEASTHOTO OXNAXKNCHUA NMpEABAPHTENHHO OT-
COPTHPOBAHHYIO pHIOY MOMEINAIOT B Tapy, NMepeMexas oM phibbl H
KOJIOTOTO BOIHOTO JbAa. s oXNnaXIeHHUA HCIOMb3YETCS €CTECTBEH-
HBIM M MCKYCCTBEHHBIH Jed, HO [IPEANOUTEHUE OTAAETCA HCKYCCTREH -
HOMY, TaK KaK OH MEHeE 3apaxeH MHKpoopraddsMaMi. HaunGonbluuii
athekT JOCTHraeTCA NPH W3rOTOBMSHHH ibIa M3 MOPCKoi Boakl. B 3a-
BHCHMOCTH OT TEMICPATYPHBIX YCIOBHIA, BpeMEeHH roia H MpoaQIKH-
TEbHOCTH OXNAXIeHHWA pBIOBI PACXOa NBAA Ha OXJaXIeHHe COCTABNd-
et 40... 100 % macchl oxnmaxmaeMoii poiobl.

B rayecTBe XKMAKUX Cpell AAd OXNaxXAGHUS PHIOHI HCTIONB3YeTCA
MOpCKana Boda WIH 2%-HbIH BOIHBIA pacTBOP XJIOPHCTOro HaTpuA {Io-
BapeHHo# conH). [IpUMEHEeHE pacTBOpa XNMOPHCTOTO HATPUA HUMECT
NMpeUMVYLIECTRA, TAK KaK KOHUCHTpalU M pacTeopa OJIH3Ka K KOHUEHT-
paluMH coiei B TKAHCBOM COKE pPLIOLI, BCHEJCTBUE YeTO OCMOTHYEC-
KHE ABIEHWS CBOASTCH K MHMHUMYyMY. KpoMe TOro, MCNOJAL30BaHHE
WCKYCCTBEHHO TIPUTOTOBJICHHOTO PACTBOpPA CHHIXAaeT MUKPOOHOMOTH-
YECKYI0 00CeMeHeHHOCTD. Poifa oXIaXaaeTesa B CNellHaIbHBIX KOP3H-
HaX, KOTOPBIE MOrpyXalTCsa B BAHHEB! ¢ HMPKYIMPYIOWEH OXNAXACH-
HO A0 TeMnepatypbl —2 "C XulKoi cpeaoil. IpooomKHUTeNbHOCTE OX-
naxaeHusR 1...2 4, Pa3HOBHAHOCTEID OXIAXKICHUSA ¢ UCTTONB3IOBAHUEM
XKHAKHWX Cpel SAIBASETCH OXAAXIEHHE PHIDOHI XOJOIHBIM XHIKHM Ternno-
HOCHTeJeM Ha KOoHBeHepe. Kak mpaBuao, moche oXNaKAeHHA pbIOEB]
KHAKHM COJICBBIM pPAcTBOPOM €¢ IPOMEIBAIOT XOJAOAHOM TPECHOM
BOAOH.

Oxnanaenne aun. Aillla HANPaRIAIOT Ha OXNMAXKIACHHE TIOCTE TIPO-
BCPKH KAYECTBa M YMAKOBKU B CTRHAAPTHYIO Tapy. S1MUKH MTH Kopob-
KH ¢ siiiuaMH YCTAHABAMBAIOT B WAXMATHOM IOpAAKE B KAMEpPEe OX-
JAKACHHA, 00/ieryast TeM CaMBIM JOCTYIT BO3AYXa K NMPOAYKTaM M HH-
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TeHCHpUKaAUHO Npolecca. JONMOMHHTEALHEIMH MEpaMHM WHTeHCHGH-
KAaLMH NMpoLecca ABIAIOTCA NMOHMXEHHUE TEMITEPaTyphEl BO3AyXa B Ka-
MEpe HIXE KPHOCKONMHYECKON TeMOCpaTyphl SIN1 U YBENHYEHHE CKO-
POCTH ABVCKEHMA OXNAXAAONIETo BO2IYXa 1o 1...2 M/C. YuynTEsIBas Cito-
COOHOCTDL SIMU K YMEePeOXNANKICHHIO, TEMIISPATYPY B KaMepe XpaHCHNS
MOXHO NPUHAMATL Ha 1 ...2 °C HHXKe KpHOCKONMHYECKOo Npyu OTHOCH-
TEABHOH BAaXHOCTH BO3ayXa B kKaMepe 87...90%.

OxnaxaeHne MOJIOKa H MOROYHDBIX TIPOMYKTOR. CBEXEBBLAOCHHOE MO~
JIOKO SBIAETCA HeOMaronpHATHOL Ccpelloil 118 pa3BHTHS MHKPOODra-
Hu3MoB, [IponomxkuTencHOCTs NaHHO GakTepHLEAHOI (Da3kl MONMOKA
3aBUCHT OT TEMIepaTypsl H Ipn TemMnepatype +30 °C cocTaBlifeT oKo-
A0 3 4. OxnaxaerHoe a0 (0 °"C MonoKo coxpaHsaeT GakTepHUHIHY0 dasy
B TeyeHHe 48 4. MOiaoko OXNaxialT HellGCpPeidCTBEeHHO MOCAe VIO B
CMTEUNANBHBIX DECKOHTAKTHBIX MONOKOOXARINTEAAX, HCIIOAL3YS B KA~
YECTRE OXJIANIANOUICH cpelbl XOMOAHYIO (JISHIAHYI0) BOLY, OXTIAXKIACH-
HBIH PAcCcON HMNAH KUHIIALLH XONOMUABHEINI areHT {(xnagarcdr). Aan-
TENBHOCTE OXNAXKICHUS B MPOTOYHRIX MONOKOOXNALMTENAX HCYHCT-~
eTCH MHHYTaMH, B eMKOCTHBIX — A0 3 .

Ha MoRoKo03aBoaax oXaKaaloT B OCHOBHOM TIPOAYKTH riepepabor-
KU MOAOKA — CJANBKH, CMeTaHy, KedMup, DSIKEHKY, TBOPOT, MACHo,
CBIPpBI M AP.; CAHBOYHOS MAacChO OXTAXMAIT B KaMepaxX XpaHeHda ¢
IPUHYOUTEABHONW LHUPKYIALUHER BO3AYXa M HEeBLICOKHUX OTPHUATENB-
HbIX TeMTiepaTypax. CeIphl TOCHe NMPOH3BOACTBA TPeOYIOT ONpeaAcncH-
HBIX TeIUIOBNAWHOCTHLIX YCHOBHI OAA CO3PEBaHHS M XpaHeHUA ApH
TEMIIEPATYPE HECKOABKO HIKe 0 °C,

Oxnaxkaenye AHUERLIX NPOAYKTOB PACTHTENLHOIO NPORCXOKIEHHA.
[HpH oxnaxJaeHMH NPOAYKIIMH PACTHTENLHOTO MPOHCXOKISHUA 3aTop-
MAXHWBAIOTCA fipoUecch! ALIXAHUA W CO3PeBAHHA, CHUXICTCH aKTHB-
HOCTh MHKPOOHONOTHYECKOH (itopbl H CKOPOCTh (hepMeHTAaTHRHBIX
npoueccos. Bee 5TH haxTopE! CHOCOGCTBYIOT YBENHNEH D CPOKOE Xpa-
HeHnd. JTlocTymawiune Ha oxNakiceHWe NPOAYKTH NONXKHEl OBITE OT-
COPTHMPOBAHEI, HE WMETHE MEXAHWUYECKHX TOBpeXIcHUHE W BHAMMLIX
CIEROB MUKPOGHOAOTHUECKOIO TIOPaXkKeHHSA.

Osouinan npodyxiies B BHRe KiIyOHell M KopHennodor (kKaprodens,
MOPKOBDb, CBCKJIA) OXNAXKIACTCH B KaMepaxX XpaHeHHA TipU PeRepCHB-
HOM HPOOYBAHHMM OXJIAXINEHHOIO BO3NYXA 4Yepes YNOoXeHHbIE B OypT
CJIO¥ NPOAYKTa, BOCTATAIOLINK 1o BeicoTe 2... 3 M. JJocTaTouHo yacto
OBOLIY MOMEILUAINT B CTAHAAPTHBIE KOHTCHHEPH], YCTAHARAHMBACMEIC B
KaMepax XpaHeHHA B Tadei 40 5 MITYK Mo BBICOTE.

OxmaxaeHHBIH BO3AYX OMBIBAET KX OBl kayGeHb UM KOPHETUION
H O0CCTIEUHBACT MHTEHCUBHOS OXJIaXKEHHE H PABHOMEPHOE TeMIIepa-
TYPHOS NMONEe Mo BCeil Macce NponykTa. JaHHbi Crmocod oxnaxiaeHUa
MQ3BONAAET CHHU3UTL BRAXHOCTE [MPOAYKTA H NIPOBECTH NeuyeOHBIA NMpo-
1eCC — NOACYIUKY PAHEHBIX ITOBEPXHOCTCH KiyhiHeill H KOpHeNnRonos.

OBouIHAaA NPORAYKUHA C Pa3sBUTOH NMOBEPXHOCTLIO (Canar, 3¢AcHb)
YACTO OXNAXIAeTCd NOTPYAKEHHUEM B AeaaAHYIO Boay. [IpH 3T1OM 3€1eHB
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OIHOBPEMEHHO C OXNTAKACHNEM MOSTCH 1 ouninaercs. OTpaboTaHHasm
nensHas BOAA OCIE JooxiaxaeHu 1 Ne3HHOGEKUHH HCNONb3yeTCa
1715t TOBTOPHOTO OXJiaXIACHHA. Bo3MOKHA peali3alins PoHecca OXiax-
feHns Ha KOHBeHepe. Ipn HOBOM METORE OXNAXKAEHWA UCTIONB3YIOTCA
BAKYYMHBIE KAMEpBL. Tipu [OHHPKCHUH NaBJieHusl BO3AYXa B HUX N9
1,3...1,9 xIla nponcxoInuT pcriapeHne BJIATH € MOBEPXHOCTH OBOIICH
(ﬂ.ﬂ' 1...2 %) H OBOIUH Oxﬂa)]{llal‘l:frcn 3a 15...20 MuH.

Dpyrmot nenecoobpasHo OXIAXKAATh HETIOCPEACTBCHHO HA MecTe
cBopa — B CTAHUMAX [ipeapapHTebHOTO ownaxiaeHusa. Kax mpaBuio,
CTARLUWH OXNaXIeHHS A3roTaBINBaloT B BAIE nerkocGopHHIX MW Ha-
AYSHBIX TeTIOR30NMpOoBaHHbIX KOHCTPYKLIUiL, OCHallaeMbIX CHCTEMa-
M HCKYCCTBEHHOTO oxnaxacHus . OKOHUATENLHOE oxTakIeHe PPYyK-
TOB OCYLIECTBIACTCA B TpchI‘IOPTHHX XOROAUALKHKAX — aBTOMODHNE-
HBIX WIH KEFEIHOTOPOXKHBIX: B TPAHCTIOPTHHIX XOMONHILHMKAX Tpe-
aycMaTpHBaoT npunynmeﬂbﬂﬂﬂ ABMXEHHE BO3AyXa, obecrieuHBalo-
niee VCKOpEHME Mpouecea oXIAXKAEHHS! W BHIPDABHUBAHWE TEMTICPATY -
pBl IO BCEMY oxJTaxKIacMOMY obbEMY.

TexHoMorns 3aMOPAIKABAHHST MIZEBLIX NPOAYKTOB

Crioco6sl 3amMopanamsanni. B 3aBUCHMOCTH OT BHIa 3aMOPaXHBal0-
mieii cpenbl crocobsl 3aMopaXHBaHNRA MOTYT ObiTh pasdcjieHsl Ha 3a-
MOpaXHBaHHE B po3nyuHoi CPEAS KHAKMX TEMAOHOCHTENSIX M KPHO-
reHHBIX JXHIKOCTAX. 5

Samopancusanue 8 gozdyiod cpede TIONYIHIo HauGonpluee pac-
HpDCTpaHBHHE BCJT'E,ECTB“'E: HPUGTOTH " HDCWHHOCTH TeTLTOHOCHTCAA
(BO3AYXA). 3aMopaxXuBaHHE oCYLIECTBASETCS B MOPO3UIIBHBIX KaMepax
WIH MOPO3WIBHBIX TYHHENX: Bo3ayxX O}IaXAaeTca A0 TEMNEpaTyphl
230...—40°C n co cxopocs | .2 M/C nofaeTcs Ha o6ayB 3aMOPaXH-
saeMbIX IPORYKTOB. [IposyXTH, KOTOPBIM B IIPOLIECCE 3aMOPaXKHBAHKA
skeJarepbHO TpHIaTh onpeAeeHHYIO dopMy (HanpumMmep, peibHOe
(bHIe), 3aAMOPAKUBAIOT B cneianbhBtx 1oTkax. Tlo cmocoBy OTBOIA
TENAOTH OT NOTKOB pasnuarT OOHOCTOPOHHEE M ABYCTOPOHHEE KOH-
TaKTHOE 3aMOpaXuBaHe.

Hauwnyuiiuii 3 deKT jocTHraeTcs TNpu saMopakMBaHHH (acoBaH-
HBIX TIPOAYKTOB HeGonpmore pasMepd B CTiCLIAAJIbHOM MODO3HIBHOM
oBopyaoBaHHH, fronydHBLIEM Ha3IBAHHE CKOPOMOPO3WJIBHBIX arnapa-
TOB. [1pOAYKTHl MaJbIX pasMepos, HA[PUMED 3eMeHbIH rOpPoIIeK, 3a-
MOPAXKHBAIOT METOMOM conHH3a L, B «KHnsleM cnoe». Hemocrat-
xoMm crocoba SABITACTCH OTHOCHTEILHAA MPONOIKHTEBHOCTD TIPOLIEC-
ca M rnorepd BIarH oBePXHOCTHEIM CJIOEM 3aMOpaxXHBaeMoro Mnpo-
aykTa {ycylKa). PasHosHAHOCTRIO RO3AYWHOTO (rasoBoro) saMopa-
XKUBAHUA ABNSCTCA CTi0fB30BAHNE JUIS 3TOTO TIpoLecea TBepIOH yT-
nexycaorsl. TIoMHAMO co3latis HH3XOH TeMITEpAaTyphl (TeMmreparypa
CyGRHMaLHK YIIeKUcao! cocrapasieT =79 °C) cO3HacTCA 3AUIMTHAA
aTMocdepa, I'lpE:HHTCTB)ﬂ’OmaH pa3BHTHI0 MMKPOOPraHU3IMOB. ITOT
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CIIOCOQ AOCTATOYHO AOPOroi H GONBUWIOrNO paclipOCTPaHeHHUA HE ITOTY-
UL,
[Ipu 3amopaxcusanuu 8 HCUOKIUX MEHAOHOCHMEARX PA3NMHYAIOT 3aM0-
PAKUBAHUHE OpPOLUCHHEM HAHM IMorpyxeHruemM, [1pi saMopaxiiBaHHUH OpPoO-
WEHHEM KWIKHI, OXJIaXICHHBIH A0 HM3KNUX TEMMNEPATyD TEIUIOHOCH=
TeNb (Jalue BCEero BOAHBIH PacTBOP XJIOPMCTOTO HATPHA, XIOPHCTOTO
KTBIIHS MK NTPOIMUASHANKONA) NOgaeTCa Yepe3 OPCYHKUH WIH ApY-
rue pa30opBI3rMBaIOLLME YCTPOHCTEA Ha OpPOLIeHHE 3aMOpaXKHBacMOro
NMPOAYKTA. 3aMOpaKUBAHHE TIOIPYKeHHEM ABAAeTCS Donee 3P PheKTHB-
HBIM INPOLECCOM C PABHOMEDPHEIM 33MOpPaKHBaAaHHEM MPOAYKTAa CO BCeX
cropoH. HemocTaTkoM TaHHBIX METONOB ABNACTCA HEOOXOANMOCTE MPH-
MEHEHHA TepMEeTHUHON yMaKOBKH, YTEOBLI HCKIOYHTE KOHTAKT 3aMO-
PaXXUBAaCMOro MPoayKTa ¢ 3aMOpaXHMBaloIIeil cpedoil (6eCKOHTaKTHOES
3aMOpPaXHBaHHE).

3aMOPACUCAHIE & KPUOSCHHBX MHCHOKOCHMAX (KKAKOM BO3IyXe HIH
HUAKOM a20Te¢) He Hallo 0onbuoero npuMeHeHMs. B HexoTophix cny-
Yaax 3aMOpa’XMBAaHHE OPOIIEHHEM JKMAKHM BO3AYXOM HCITOJB3YETCH
KaK BCNIOMOTATE/IBHAA TEXHOJNOTHUYecKas oNepalds, HallpHMep 3aMo-
PaXKHUBaHWE YepHOTro MEpLIA-T'OpOLIKA TNEPE PA3MOTOM.

JaMopaxuBanHe MHUEBHIX NPOAYKTOB XKHBOTHOMO NMPOHCXOXKICHHA,
3aMOopaxXuBaHMe MHUIEBLIX TIPOAYKTOB ABNSETCA TOATOTOBUTENLHBIM
NPOLECCOM NEpel AMUTENBHLIM XpAHEHHEM, XPAHEHHE B 3aMOPOXKEHHOM
COCTOAHUH OTMHYAETCsA OONBIWOH CTOHKOCTLIO NpOIyKTa, obecrieuu-
BafA COXPAaHHOCTH, MMTATENBEHOCTD, 4 TAKXKE TOBapHBIA BHUI.

BOABIIMHCTBO MTUHNIEBBIX NMPOIYKTOB B 3aMODOKEHHOM COCTOSHUHU
MOXET XPAHWTLCA B TEHEHHE Iofa. OTINYNTEABHOH OCOOSHHOCTRIO 3a-
MOPDa:KWBaHUS ABIIETCE NPEBpAaldeéHHME TKAHEBOH XKMIKOCTH B JicA.
OTCYTCTBHE XHIAKO# Cpelbl MPHUBOAUT K CYLECTBEHHOMY CHHXEHHIO
KHIHSACATENbHOCTH MUKPOOPraHHU3MOB H CKOPOCTH OMOXHMHYECKHX
NPOLECCOB B NpoaykTe. COBEplEeHCTBOBaHME CITOCO00B 3aMOpaXKBa-
HHA, TEXHONOIMYECKUX pPeKHMMOB MNMpollecca, CO3NaHle HOBLIX BHIOOB
YIaKOBOYHBIX MaTepraiior obecneyuBaeT Bece OoNee IHPOKOE NMpHMe-
HEeHME JAaHHOTO Crocola KOHCepPBHPOBAHWA CKOPOMOPTALUHXCH TTPO-
AVKTOBR.

JaMopaXHBaHHe MACa KPYNHOTO poraToro CKora, CBHHH-
Hbi 1 OapaHHHbl Yalie BCEro NpOM3BOAAT B BO3OYLIIHONW cpele nocne
NpEIBAPHTENBHOTO OXNAXKIeHHA («AByxdasHelii» croced). ITpoxoaxu-
TEABHOCTb IIpollecca 3aMOpPaXHMBaHHA 3aBHCHT OT pa3sMepoB MACHOH
TYLUHM MJIH MOAYTYIUH, TEMIEPATYPHOTO TIepernana Mexay MsIcoM H 3a-
MOPAaKHBAIOLIHM BO3IYXOM H CKOPOCTH €70 JBHKeHHS.

3aMOopaXKHBaHHE MsCa NPOU3BONAT B MOPO3HNBHLIX NOMENEHUAX
KaMEpPHOIro MAH TOHHEABHOIO THIA B NMOABCWIEHHOM K TPONNeaM Mnoa-
BECHBIX MyTel cocToSHWH. [Ip© noaBeuwIMBaHWU HauOOMEEe TONCThIE
JacTH (0elpa) MAca pacmolaralotT BBEpPXY, B 30HE¢ MAKCHMAMLHOTO
o0ayBa ONXTAKIAEHHEIM BO3OyXoM. IlepeMenieHHE 3aMOPAKHBAEMBIX TYHIT
UIAH MONYTYLL OCYLIECCTBISACTCSA BPYUHYIO MK KOHBeiltepaMu. Ha Kax-
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JOM MOBBECHOM TYTH CTapaloTCsa pa3sMECTHTh TYIUIH OJHOH KaTeropHu
YIIUTAHHOCTH M NPHONU3NTERBHO OJHONH Maccel. UHTepBay MeXay Ty-
IIaMH U MOAYTYwwaMHt cocTaBaset 30 ... 50 MM, UTO COOTBETCTBYET pa3-~
MEUECHHUIO HA | MOrOHHOM MeTpe ABYX-TpeX FOBAXBHX HIH TpeX-4€ThI-
pex CBMHBIX NMONYTYIU HJIH paMmy ¢ GapaHpBMH TyliaMH. [loMmelenus
KaMepHoOro THna paGoTraloT Nmo UMKIMYHOMY TpaduKy, TOHHE/IBHO-
TO — HENPEPBIBHO,

B cOBpeMEHHBIX MOPO3HUNBHBIX KaMepaxX H TOHHEeNIAX TOLIepKUBa-
eTca TeMrnepaTypa ro3ayxa —30...-35°C npu cKopocTH NpUHYAUTENb-
HOrO ABUXKEHHUA BO3ayxa 1.3 Mm/c.

[TponGIKHUTEABHOCTE 3aMOPAXHBAHHA TYIU H INOJAYTYLU COCTABJAECT
19...27 4. OaHOo U3 NEPCREKTUBHBIX HAAPABJACHHU PA3BUTHA TEXHOMO-
THM 3aMOpPAaXHBaHHA MACZ — OTKa3 OT 3aMOpaXHBaHHUA MACA B TYLUAX.
MsacHbIe TYIUH pa3py0afoTca Ha oTpyObl, IA8 3aMOpPaXHBaHHI KOTO-
PEIX HCHONB3YIOTCS BRICOKOD(PEKTHBHBIC CKOPOMOPO3HABLHLIC anna-
parkl.

3aMOpPOXEHHBIM CUHTACTCA MSICO, CPEIHAS KOHEYHAA TEMHAEPATYpa
koToporo Ha 10 °C HMXe KPHOCKOMHYECKOMH.

Msco ¥ CYORpOAYKTE, [IPefHaZHAYCHHBIC I MOCHeAYIOWEeR Mpo-
MBIUACHHON 00patoTKi B KONOACHO-KYNUHAPHLIE U3OCNKUA, 3aMOopa-
KHBAIOT B GoKax TonwuHo# 60 ... 150 MM.

Msaco cHHUMAIOT € KOCTEW M XKHAYIOT, a CYONpOAYKTH OUHUIAIOT B
COOTBETCTBHH ¢ HCHCTBYIOUIMMH HHCTPYKUHAMH MO HX 00OpaboTtKe.
BroKH 3aMOpakKHBaT B YIIAKOBKE B CNELIHATBHBIX MODOSHJ[LHBIK ar-
naparax.

bButyio NTULY 3aMOPAaXHBAWT B MOPO3HILHBIX Kamcpax C
ECTECTBCHHON WIH NPpUHHYIUTSABHOH LHPKYAALIMEH BO3AyXa HIH B MO~
POIMALHBHIX TYHHEARX. KpOMe TOTO, INg 3aMOpaXMBAHWA HTHLB MC-
NOAB3YIOTCS OXJIAXKIAEHHbIE XXHAKHE TENNMOHOCHTEIM — BOAHBIH PAacTROD
MPOITUACHTAHKONSA, BOJKHbIN paCTBDp XJIOPUCTOTO KalbLMA WIH XNO-
PHCTOrO HATPHA.

Hanboneniee pacrnpoctpaHeHHe nonyqnn BO3AYWHHH ciocol 3a-
MopaxuBaHua. IlpH 3aMopaxXKUBaHHH B MOPO3HIBHEIX KaMepax TYILKH
NTUIB YKIAIBIBAIOT B CTAHAAPTHRIE AepeBAHHBIC ALUMKM. AUk ye-
TAHABIUBAIOT B KaMepe B LHAXMATHOM MOPSAAKE CO CHATLIMHA KpPBILLIKA-
MM. Hpu Temneparype Bosayxa B Kamepe ~18 °C ¥ ecTecTBEHHOH LHp-
KYJISLHH BO3AYXa IWIHTEABHOCTE NMPOLIECCA 3aMOPaXUBaHUA COCTABNA-
eT 483...72 v,

IloumxeHHe TeMnepaTypst B KaMmepe 10 —23 °C 1 NpuHyaIuTEeRbHAS
HHPKYJISILHA BO3JYXa CO CKOpOCThIO 3...4 M/C NMO3BOJIAET COKPAaTHTD
BpeMs 3aMOpaXKHBaHug 40 24 .. 36 4, Ina unteHcudUKalHK npouecea
3aMOPaXMBAHHA NMTHLUBI HA BO3AYXE MCHOIB3YIOTCA MOPO3WIBHBIE Ka-
MepLI TYHHETBHOIO THIA, B KOTOPHIX 3aMOPAXHBAIOWIWIT BO3AYX NpH
TeMrepatype —25...—30 °C HHpKYRHPYET ¢O CKOpOCTHIO 4 M/C H BHILICE.
[IpoaomXHTEIEHOCTE MPOLEcca 3aMOPAKHBAHNAA TYHICK ITTHILI COCTAR-
asaeT 15...20 4. IIpn 3aMOpaKHBAHHUH NITHUH B JXHAKHX TENAOHOCHTE-
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NAX (MPOMHAEHINIHKOb, BOOAHBIH PACTROP XJIOPHCTOIO KANbLUHA) TYIHIKH
HOMELUAOT B repMeTHYHDBIC YVITAKOBKH M3 NMOJTHMEPHBIX MaTepHanos 1
TMIOTPYKAIOT B pacTrop, oxnaxacHHBIH no —28 °C. FiaMeHsasa TeMmmepa-
TYPY TEHNOHOCHTEAA U BPeMs BoMICPKKH B TENJOHOCHTENE, MOXHO
JTOOWTBLCH BEICOKOH CKOPOCTH 3aMOpPaXHBaHMS H OTOSINBAHMS NMOREPX-
HOCTH TYIUKH A NPHIAHKWA XOpOoUlero ToBapRoro Buaa. JloctatouHo
JACTO NOIPYXKEHHUE B OXJAXKNeHHBIE TEMTOHOCHUTENH UCNOIB3YETCA A
HAYATBHOH CTAAHH 3aMOPAKHBAHHA, a8 OKOHMATCABHOES 3aMOpPaXXHBa-
HHe OCYIUIECTBIISAeTCd B MOPO3HIbHON KaMepe. B 3TOM ciy4yae TYLIKHA
HOTPYXAOT B OXMaXAEHHBIH TenoHocHTeab Ha 20...40 MuH, a 3aTeM
MePeHOCAT B KaMepy XpaHeHHA C TeMIepaTypoll sosayxa —-25..,-30°C.

Hag zaMopaXHBaHUM A pbl6 B HCMOALIYETCH IIPOAYKT BbICO-
KOro KayecTBa, HE HMEIOLIHIl BHEUTHHX HepeKTOB M TIpU3HAKOB MOp-
yu. Priba copTHpyeTcsa no pasMepy, NPpOMBIBASTCH A yHalleHiddA 3ar-
PA3HeHHH M CAU3M, a V KPYNHOW pLIOBI yAANSIOTCH BHYTPEHHOCTH.
3aMOpaXXHBAIOT PLIGY MpeHMyUIecTBEHHO Ha BO3IYXE, peXe — B KU~
KHX TEMNOHOCUTENAX {BOONHBIX pacTBOpax COMACit).

IIpy 3aMoOpaXXHBAHHH Ha BO3AyXe peifa pasMellacTcd Ha cTauio-
HAPHBIX CTENNaXkax, B KOp3MHaxX UNH ¢opMax Ha MOABECHBIX TYTAX
HAH Beiuanax. TeMaepaTvypa B MOPO3IHABHBIX KaMepa MOLACPKHUBACTCH
-30°C u Huxe. JAngd MHTeHCHDHKAUHWH TEIUIOO0OMeHA NPpUMEHAETCA
TIPHHYTHTCABHAN HHPKYAALIHA BO34yXa. PolObl XKHPHEIX HOPOH, HAOPDH -
Mep CCABACBHIC, 3aMOpPAXUBAIOT NMPUH §0OJ1ee HU3IKOH TeMIepaType.

Priby iteHHBIX MOpOA, OCOGEHHO KPYHHYK) 110 PasMepy, PeKOMeH-
AyeTCA TOCRe 3aMOPAXHBAHHA FAa3ypoBaThk JbpaoM. IIng sTtoro pridy
HECKONBKO pa3 IorpyXaoT B NMPeCHYIO XOJOOHYIO BOAY B H3BICKAIOT
JUIA 06pa30oBaHMs HA NMOBEPXHOCTU TOHKOI KOPOYKH Jibda. Odpa3oBaH-
HAA KOPOYKa Nhla HpefoxpaHsaeT pblby OT YCYLUIKH, a OTCYTCTBHE KOH-
TAKTA XHPA C KUCAOPOLOM BO3IYXa — OT OKHCAEHHA.

Ha MopO3HABHBIX CYIaX pa3nHYHbIX THNOB UIHPOKO TIPHMEHSIOTCH
MOPO3UABHBIE alnapathl NPeMMYLUIECTECHHO KOHBEHEPHOIO W pOTOP-
HOTO THIOB. ANnapaTsl AOCTATOMHO KOMMAKTHBI, 0OeCIeYuBAaIOT XO-
poliee KauyeCTBO 3aMOPANXWUBACMOrO rIpoaykKTa, BpeMs 3aMOopaXHBa-
HHuA cocraBnger 2...8 u.

BoJsbliyio J0m0 B NepepaboTKe PLIOLL 3aHVMAEST MIPOU3BOACTBO 3a-
MOPOXKEHHOIo pRIGHOTO (hHAe — puIOBI, OTACASHHOH OT KOCTeH, BHYT-
PCHHOCTEH, Yellyl U KOXH, PribHoe dune GOopMUPYIOT B BUIE OI0OKOB
TOJAWHHOI He 6ofee 50 MM M MAaCcCOit B HECKOABKO KuJorpamm. Tlpo-
1HeCcC 3aMOPAXHBAHWUA OJOKOB OCYIUIESCTBNSAIOT HENOCPEACTBESHHO HA
pLIGOnEepepadbaThIBAIOIIHY MOPO3HJIBHBIX CYAAX HIIH OEPErOBBIX MPON3-
BOJACTBEHHBIX XONOIAWNbHMKAX. [N 3aMOpPaXKUBAHHA HCTIONB3YIOTCA TUTH-
TOYHBIE CKOPOMOPO3IHABHBIC ATHTapaThi, B M3NOXHHNax ((opmax) Ko-
TOPBIX 3aMOPAKUBAIOT ONOKHU duie. 3aMOpoXKeHHbIe OM0OKH YMAKOBEIBa-
10T B IEPraMeHT HJIH ITOJIHMEPHBIE NACHKH M YKAAABIBAIOT B KOPOOKH M3
TO(PPUPOBAHHOIC KapTOHA. XpaHeHUWEe W TPaHCIMOPTHPOBKY KOpPOOOK ¢
GAoKaMH peIOHOrO hURe OCYIHeCTRANIOT Npy TeMmneparype —18...-20°C.
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Priba MenKoro M ¢penHero pazMepa 3aMopaxXuBaercs YIOXKeHHOH B
MeTAJIMHYECKYIO Tapy. Jasa Gonpliei COXpaHHOCTH phIGY B METANU-
yeckoH Tape 3ajHMBaloT BONOH M 3aMOPAXKUBAIOT B BHIE JEAIHOTO MO-
Honnta. B page ciyyaeB MeAKYIO phiby Hocse BeIIoBa NepepadbaTeiBaIOT
B dapil, KOTOPHIH 3aMOpaXkMBalOT B BUIe GNOXoB, NoNoOHBIX GrokaM
pHICHOTO thHne,

JaMopaXuUBaHHE AMYHBIX MPOAYKTOBR (AHYHBIX OC/IKOB,
XKENTKOB MAH HX CMeCH, KOTODYIO HA3LIBAlOT MeNaHXEM) OCYULIECTB-
nserca B 6aHkax U3 Semoit ecti Maccoit Herro 2,8; 4,5 ¥ 8 KI MK B
ITONU3THIEHOBRIX eMKOCTAX Maccoit 8,5 kr. s MpOMBIINEHHOTO ApO-
H3BOLCTBA BRIPAGATHBAIOT AHYHBIH MeJaHX MOPOXEHBIH ¢ COMbIo
(0,8 %) 1 AauvHBIN MelaHX MopoxeHBI ¢ caxapom (5 %). Pacdaco-
BAHHBII TIPOAYKT MOMELIAIOT B MOpPO3UIIBHBIE KaMepHl C TEMIIEpaTy-
poit -20...-25°C u ¢kopocThlo ABMKEHUS Bo3ayxa 3...4 M/c. Au4uHad
MACCa CYMTASTCA 3AMOPOXCHHOH TIpH JOCTHXEHWH TeMMEpaTyphl B
LeHTpe VIIAKOBKH —6...—10°C,

Lenrie gii1a B CKOPNYIE HE 3aMOPAXXUBAKOTCAH, TAK KaK [IPH 3TOM
NMPOUCXOAUT MeXaHHWYEeCKOe pa3pyllieHWe CXOp/Iynul M3-3a paclliupe-
HYS! COAEPXUMOTO.

3JaMopaXHBaHHEe MOJOKAa H MONOYHBIX NPOAYKTOB.
Moaoxo nmocse NpeaBapUTEIbLHON TOMOTCHU3AIKWH 3AMOPAXKHBAETCS
C BBICOKOH CKOPOCThIO, XpAaHHUTCA ANHTENBHOES BPEMA U XOPOLIO BOC-
cTaHaBJaHBaeTcA. Ho Ha cOBpeMEeHHBIX MOJOKOKOMOMHATAX MOJIOKQ
NMPaKTHYECKH He NioABepracTcs 3aMOpaXHBaHHUIo.

Yaie Bcero BO3A¢HCTBHUIO HU3KHX TeMIOEpPATYp NMOABEPTaloT Npo-
IYKTH NepepaloTKu MOJIOKA,

Teopoz 3aMOpPaXHBAKT A CO3JAHUA 3aITaCoB C LEbIo becrepe-
Ooltnoro cHabkeHud. IIpH 5ToM pekoMeHayeTca pacpacoOBEIBATh TBO-
por B GoKH Maccoit 6,5 xr winu 6puketsl 1o 0,5...1 Kr 1 rioMellIaTE: B
MOPO3HUNBHBIE KAMephl WIH MOPO3WAbHbIE anifapaTsi. TemnepaTypa B
MOPO3WIbHON KaMepe HMJIH MOpPO3MIBHOM amnmnapare IOJiKHa ObITh
-28...-30°C, a TeMnepaTtypa B Kamepe xpaHeHusa —18 °C.

Cotpbt 3aMOPAXHBATh HE PEKOMEHAYETCA BCACACTBHE U3MEHEHHA HX
EKYCOBbIX NOKA3aTene,

sl NpoHU3BONCTBA MACAd UCTIONB3VIOTCS BHICOKOXHPHLIE CIIMBKMH.
Macno, M3roToBIeHHOE H3 CIMBOK, NMOAYUYCHHBIX B 3UMHUX YCIIOBUAX,
XYHE, YeM Mac/io U3 JeTHHX CAMBOK. bonbliioe 3HAYEHHE B NPOU3BOI -
CTBE MACN3 UMEET 3aMOopaXKHBaHMe JIETHHX CJUBOK, KOTOpbIe 3UMOT
PA3ZMOPAXKHBAIOT, CMEILIHBAOT ¢ 3UMHHMH H 3TY CMECE HCNONb3YIOT
L5t NPUTOTOBREHUA Macaa. CIIMBKY nepel 3aMopakKMBAHHEM ITONBED-
TAKT BLICOKOTEMIICpATYpHOi macrepuzauwn (95...98 °C) ¢ BbLAEPXK-
Ko# 15 ¢. 3ateM cnuBKHM pacdacoBBIBAIOT B MaKeThl U3 NMONMMEPHOM
TUICHKH ¥ 3aMOPaXHEBAOT B NMAACTHHYATHIX MOPO3HILHLIX YCTAHOBKAX.

Macno, pachacosaHHoe B ONOKH Mo 25 KI' W YMaKOBAaHHOC B
NOAMMEPHBIC MaTepHansl, 3aMopaxuearT g0 —18 °C. Bsaara, Haxona-
HNIASACA B Macle, MMeeT METKOTHCIIEPCHYIO CTPYKTYPY H HO3TOMY 4Yalie
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BCEr0 HAXOAHTCH B IePeOXNaXICHHOM COCTOSAHHH H 3aMOPAaXHBACTCA
KpaiiHe MemeHHo. flpu teMimepatype B MOpO3uNbHOR Kamepe —25°C
MOHOJUT Macjsia Ha riaybmuHe 60...80 mm GyaeT MMeTh TeMIlepaTypy
—~12 °C uepes 2 CcyT.

Mopoxceroe, MpUTOTOBIIEHHOE BO dpH3epe, MOABEPracTcs 3aKamH-
BaHN Do —12...—15°C ang npHaaHug eMy MeXaHHYecKoi TBepIoCcTH
W CTOMKOCTH npy XpaHeHHH. KecTaHeie POPMBI ¢ MOPOXKEHBIM 3aKa-
JIHBAIOT TMOTPYKEHNEM B OXJIAXKICHHBIH A0 TeMIepaTyphi He Bblikie —25 °C
TENNOHOCHUTENb (Paccon WAH MPpOoNUISHEANKONL). MenkodacoBaHHOE
MOPOXKEHOE 3aKANNBAKOT B CKOPOMOPO3UAbHBIX AMMAPATAX C BO3MYLL-
HEBEIM OXMAKICHHEM NpH —-26...-35°C.

3aMopaKMBAHME NHIIECBLIX NPOAYKTOB PACTHTEIBHONO NPOMCXOXKae-
wia. ITiuessie ApOAYKTDHE pACTHTEARHOTO NMPOUCXOXKICHWS 3aMOPaKH-
BAIOTCA C COXpaHeHUEM MHUTATENbHBIX H BKYCOBLIX TTOKa3aTeseid U He-
NOJAB3YIOTCA TIOCTEe XpaHeHHA KakK JLas yIoTpeOAeHHA B ChIpOM BMIC,
TaK ¥ AAg BBITOBOTC WAH MPOMBILINEHHOTO APHUTOTOBACHHAA Ky 1HHAD-
HBIX M3ICIHH.

st 3aMopaXUBaHHWA OBOIeH MPpUIrOOHEI LBeTHAsA H OprOC-
CefbCcKaa KAammycTa, KallycTa OpOoKKOAH, INHHAT, Paconb, MOPKOBD,
3eJIeHbIA TropoilleK, TOMAaThl, Iecpel, Daknaxawbl, Kabadku, KapTo-
henb, 3¢pHO KYKYpPY3bl, a TAKXKE BCEBOIMOXHRIE OBOILUHLIE HAalOPDHI.

Ilepen 3aMopakMBaHMEM OBOLUIM YMCTAT, MOIOT, COPTHUPYIOT, Ha-
pe3aloT H MHOrAa OnaHwvpyoT. B pesynsrate OnaHmmMpoBaHus (00pa-
00TKa TapoM HMAH ropsivyeil BOOOH B TCUYEHHME HECKOMNBKHMX ASCATKOB
CEeKYH/I) CYIICCTBCHHO CHMKAETCA AKTHBHOCTE OKHMCJIHTCABHBIX (hep-
MEHTOB H YAATACTCA BO3LYX M3 MEXKJIETOUHBIX XOOOR, MPeRoTBpallas
noTeMHeHHe 00padaThiBaeMOro MPpoAyKTa. BAAHIIHPOBAHNE ITPHMROINT
TAKCKEe K YHHUTOXECHMIO MOBEPXHOCTHONH MMKpoduopel. O6paboTaH-
HBIE TIPOAYKTEl OLICTPO MOIOT B TIPOTOYHOH XOMOAHOM Bode, OXJiaxX-
HAOT ¥ 3aMopaxneainT. Haudonee 3phekKTHBHO 3aMopaXBaHUe OCy-
IIECTRAAIT B CKOPOMOPO3HIBHBIX anfaparax npH —30°C H HHXe U
WHTEHCHBHOM HPHHYIUTENbHOM HABHXXeHHWH BO3ayXa. 3aMOPOXKEHHEIE
APOIYKTH pacyiT M YIIAKOBBIBAIOT B KAPTOHHYIO TADY WM TTOJIMMED-
HblE MaTepHaIbl AN NOCASIYIOLUEro XpaHeHHA.

DOpvyKTE (MAOAB H ATOIbBI) 3aAaMOPaXHUBAKWT B HATY-
PATEHOM BHJIE HAH ¢ J00AaBACHHEM Caxapa WM caxapHOro cHpomna.
3aMOpPaXKHMBAKT CAJOBRIC ATOAbI, AMKOPACTYLIME Arodbl, a TAKKE nep-
CHKM, CIIMBLI M Ap. [JU1a 3aMopaXMeaHHa UCNOAB3YIOT A00POKAUYECTBEH-
HBIE ArOOBl H TLTOABI NOTPEOHTENBCKO 3pesiocTH. HpoaykTsl copTHpy-
JOT, OYHMLIAIOT, MOIOT ¥ OJaHIUMpPYIOT. KpyTiHble MAOAR pa3aAcnaOT Ha
TIOJIOBMHKH HIH DJOALKHW. JIMa MpeJoTBPALLEHWS BEIMEP3AHHMA BOALI U3
TKAHEBOM XXHWIKOCTH K [JIOAAM M SrodaM Iepen 3aMopaXXHUBaHWeM Ao-
OaRIAIOT caxap WM caxapHblit CHpOTr.

3aMOpaXKHBaHWE OCYLUSCTRISIIOT B CKOPOMOPO3UALHEIX anmnaparax
NPH TEMIEPATYpPe MPHHYIHTEIEHO 0OayBaowero soznyxa —30 °C u HIKe
¢ MOCheyIOIeH pachacoOBKOH B KapTOHHYK} Tapy WIH MOJIHMEPHLIS
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MaTepHanbl. HacTo 3aMOPAKHBAHUE NIPOBOIAT INA MIPeABAPHTEILHO pac-
(hacOBaHHEIX NITOLOB H Aron. Had mpoMBIILIIEHHOIO MpUMeHeHHA (Tpo-
H3BOJCTRO MOPOXEHOIO, KOHHUTEPCKMX H3ICNHEI) HCMONBIYVIOT 3a-
MOPOXEHOE DPYKTOBOE HIOPE € caxapoM.

IMpouecce 3aMOpaXHEBaHWA INPHMEHAETCS TakKe WIS KOHLEHTpa-
1[WH COKORB, O0ecrieyyBag NMOAYUYEHHE coKa ¢ OOABIIMM coAepKaHHWeEM
DHOJIOTHYECKH aKTHUBHEIX BELIECTR, TYYIIIHM BKYCOM M APOMATOM MO
CPAaBHEHUI0 € KOHUCHTPHPOBAHHBIM COKOM, TIOJYUEHHBIM METCIOM
BBITIAPMBAHMS,

Xpaﬂenne MHIMCBRIX TMPOAYKTOB B OXTAKICHHOM COCTOAHMH

OxXNTaxaeHHBIC HNPOAYKTH! XpaHAT B XOAOHWILHOH KaMepe NnpH TeM-
nepatype 2...3°C, 4TO B UEJIOM HECKONBKO BEILIE KPHOCKONHYECKO.
BRAXHOCTHBIN peXXUM KaMep XpaHeHH TIOAIepKHBAIOT B COOTBETCTEBHH
¢ TeXHONOTMYECKUMH TpeGOBaHUSIMH LisT KaXAoro BHIA NpOAYKTA.

Xpanenue maca. OxaaXneHHOe MACO ¢ HAYaNIBHOM TeMTiepaTypoii B
Tonue Haubonee maccuBHON yactH (Geapa) He Bpiuie 4 °C XpaHAT B
BHMAE TYLI WJIH NOAYTYII B NOABELIEHHOM COCTOAHHH HA KPIOYLAX MMOL-
BECHBIX TIYTeH. B KaMepe XpaHeHHA TYILLM pacnofiaratoT Ha pacCTOSHHUH
20...30 MM Apyr oT Apyra. B KaMepe MOMASPXKHBACTCA TEMIEpaTypa
Bo3gyxa 0...2°C, a CKOPOCTb €ro JABHXKEHHS He NOKHA IPEeBHINIATH
0,2...0,3 M/c. IIpononKUTEABHOCTL XPaHEHHA cocTapaser 7 ... 16 cyr.

Ko BpeMeHM BHIIAUM MACA TIOCTIC XPaHSHUS Ha JaAbHeHINyIO nepe-
paboTKy MaH roTpebNeHNe OHO JOMAKHO MMETh HEXHYIO KOHCHCTEH-
HHK M apoMaT, MpHUCYLEIHA CBeXEMY MNPOAYKTY. JTH CBOWCTBA MACO
NpUobPETAST B PE3YALTATE CNOXHBIX OHOXMMHYESCKHX NPOLECCOB, Ha-
3BIBAEMBIX CO3peBaHHeM. [Ipoliecc co3pepaHHA MACA HAYUHASTCS NPH
OXNAXICHHMH U 3aKaHYHMBACTCHA INMPH XONOAMNBHOM XpaHeHUH. CpoKn
CO3pEeBaHU MsICA 3aBHCAT OT TeMNepaTypsl. IpH 0 °C npoaomkHuTenn-
HOCTh MEepHOdAa CO3peBAHHA FOBAIMHLI cocTapaseTr §...10 cyr., npu
10°C — okono 5 cyr., mpu temneparype 17°C — 3 cyr.

HeGnaronpuaTHele YCAOBHS XPaHCHHUS COTIPOBOXIAIGTCS HeXella-
TEJBHBIMHM MUKPOOHONOTHYCCKMMH H3MEHEHUAMHI M, KakK CI¢HCTBME,
NOABMEHUEM HA MOBEPXHOCTH MACA IUISCEHMN M OCniM3HeHHa., Obnyye-
HHEe KaMepbl XpaHeHUS MACA VABTPadHONETOBBIMH JydyaMH ABAASTCA
ONHHUM K3 3(QPeKTUBHBIX cnocoboB 60pEOB ¢ MUKPOOHOTOTHYECKOM
nopyueii,

HeOonpuioe yBeJIHYEHHE CPOXOB XpaHEeHHUAa 00eCeYHBaeT NoJAMO-
PAXHMBAHHE MSCA, T. €. 3aMOPaKHMBAHHKE MOBEPXHOCTHOIO CIOA, HE Npe-
BhlILIAIOWEro 25 % OoT Macchi TYIIM MM NoAyTYyLIN. TloaMOpoXKeHHOe
MAco npu —1...~2°C XpaHAT B MOABCLISHHOM COCTOAHUYK MJIH B WiTa-
Oensax obmieil BRICOTOM He Qonee 1,7 M. [1poaoKHTeNbEHOCTE XpaHeHUA
NOAMOPOXKEHHOFO MACA AOITYCKAcTCsE 40 17 cyT.

Xpaunenne 6uToii mrHupt. Ilo OKOHYaHMM NTpolecca OXTaXXKAeHHS NTH-
LBl JIUIHKH € TYIWIKAMH [TOMELIAlOT B KaMephbl XpaHeHHs ¥ yCTaHaBIu -
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BAIOT B 1UTAGEM B LIAXMATHOM MOPSIAKE JUIA YAYYIICHHI TeIIoodMe-
Ha. TeMmeparypa B KaMepaX XOJOAWIBHOTO XpaHeHHA NMOAIEPKUBAST-
¢ B auanazoHe (...-2°C [pH OTHOCUTENBHOM BIAKHOCTH BO3AyXa
$§0...85%. Cpok xpaHeHHMs YINAKOBaHHEBIX B GyMary H VIOXEHHBIX B
OEPEeBAHHLIE SUIMKU OXNAXKAEHHLIX TYUIEK ITTHILBEl COCTABAAET 5 CVT.,
YIAKOBaHHBIX B TIOMHITWIEHOBBIE TAKETEI — 5...6 CYT., B CAPAHOBYIO
TEPMOYCATOUYHYIO TINEHKY — 10 10 CyT.

Jnsi ypeAHyeHHA CPOKOB XPAaHEHHA MACO TTHLIE IOAMODAXHUBAOT,
YTO NPaKTHMECKH He CKA3RIBAETCA Ha ero Kauecrse. [1ogMopaxuBaHM--
€M HA3BLIBAIOT MIOHWKEHHE TEMITEPATYPH OXJIAXICHHOM TYLUKH NMTHLB
A0 0...-1°C B Tome rpyaHoO MBIUIE H 10 —4 °C Ha rAyOHHE 5 MM.
ITonMOpaXXMEIIOT TYLIKK MTHLUBI, VIIAaKOBaHHBEIE B TMAaKeThl W3 MOAH-
MEPHOH [IJICHKH, B BO3AYILIHON cpede MU B XKHIKHX TENMNOHOCHTEAX.

Jns moaMopaXXMBaHHA B BO3OYLIUHOH cpelie ALNIHKHM € ONXJIAXKIeH-
HbIMH TYILIIKaMH MTHLUE [TOMEIUAIOT B MOPO3HJIBHBIC KAMEPEI C TEMMIE-
parypoH —23°C H HHXe H CKOpPOCTBIO MPHUHYAMTEAERHOTC ABHXEHUS
BO3AyXxa 3...4 m/c. JauTenpbHOCTE TIOAMOPAXKHBAHKA COCTaBNSAET 2...3 4
B 3aBUCHMOCTH OT YIIUTAHHOCTH M BMIA NITHLBI;

Jna noaMopaXXHBaHUM TYILUEK NTHUbL B KUIKHX TEIIOHOCHUTENAX
UCITONB3YIOT OXMAKICHHEIA BOOHBEIH PACTBOP XMOPHUCTOrO KanbL{MA UIH
BOOHBIH PacTBOP MPOMTUJIEHTTUKONA, [epMEeTHYHO YIIAKOBAHHBIE B 110~
JUMEPHDBIC MATEPHANBI TYIUKH NOTPYKAKT B OXNAXKICHHBIH 10 TeMne-
paTypbl —~12°C XUIKHH TCNMMOHOCUTENE M BHASPKUBAKDT B TeUeHHE
20...25 MuH. IToaMoOpoXeRHBIe TYIIKH OTHUEL XPAHAT B KaMepax NnpH
TeMrieparype —2 “C 1 OTHOCUTEABHOH BnaxHocTd 90...95 % 10 25 ¢yT.

XpaHenrue ann. OXnaxXIcHHBIE AL XPaHAT B KAPTOHHBLIX KOPOOKaX
WX CTAHAAPTHBIX JAePEeBAHHBIX AIIMKaX. TeMnepaTypy B KaMepax Xpa-
HEHMSA NOMASPXKMBAKOT Ha YpoBHE —1 ...—2 *C nIpH OTHOCHTECABHOK BHAXK-
HOCTH Bo3ayxa 85...88 %. AlUKN ¢ AiluaMd YKNAIBIBAOT B WITadenu
no 10 1T, B KaXXOOM, KAPTOHHBIE KOpOoOKY YCTAHABIWBAIOT Ha CTE/NAa-
kax. Ha nmpoTsxeHWH XpaHeHHA, HO He pexXe OOHOTOo pa3a B 2 MecC.,
MPOBOAAT KOHTPOAbHOE OBOCKONMpOoBaHMe aull. ITo pe3ynerataM OBOC-
KOMAPOBAHUSA ONPEaCNAOT JANBHCHIWHH CPpOK XpaHeHHA AWl W MoC-
JIEAOBATENILHOCTE pean3aluu.

Xpaneunde puidni. PriGa B OXJIaXXICHHOM COCTOAHWM XPAHKWTCS B JIe-
AAHOM KpPOoIlKe, KONOTOM HWIH YelnyHUaToOM JbAe. JIadg XpaHeHu’s cTa-
PAIOTCS HCTIONB30BATh HCKYCCTREHHBIH en, UMEIOIUHHA MEHBILIVE) MHK-
pPoOHONIOTHYECKY OOCEMEHEHHOCTE. XOPOIHe Pe3yNbLTaTEl NMONYYanT
MpH HCNONB30BAHHHM JIBIAa U3 MOPCKOH BOABI ¢ DO0ABAE¢HMEM AHTH-
CEMNTHKOB (FTMITOXNOPHI, NEPEKUCh BOAOPOAA, YIMEKHCIOTA, 030H) WIH
AHTHOMOTHKOB (XN1OPTETPallMKNHH AU TeppaMUUHH). [Tponermkutens-
HOCTB XpaHeHHS CBeXeH OXTaXNeHHOM 063 MEXaHUYECKHMX TTOBPEXKEE-
HUiT pepIOBI 15 CyT., NpuMeHeEHHE AHTHOMOTHKOB MM AHTUCCIITHKOB
MO3BONACT YBEANYNTE CPOK XpPaHCHHUA HA 5...7 CyT.

IMonMmopaxyeanHeM peIObl yHaeTcs YBCJIHYMBATL CPOK XPaHEHMS
no 25 cyT. npakTHueckKH 6e3 notepu KadecTra, [logMopaxkMBaHHE OCY-
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LIeCTRAAETCSA Ha BO3AyXe NMpH Temneparype —20 *C unu B oxiaxIaeHHbIX
KUIKHX TEITOHOCHTENAX.

CBeXKYIO 3¢pHHCTYIO HKPY XPaHAT B ONJTAXKACHHOM COCTOAHHHK IO
4 mec. npy TeMpeparype —1 ... -3 °C ¥ OTHOCHTENBHOH BJI2aXHOCTH BO3-
ayxa 85...90 %, macHy0 HKPY TIpH TEX Xe YCIOBMAX — 10 § Mec.

CosieHaa poeiba obnagacT pe3kUM CneuMpUUISCKHM 3araxoM 1 4
ee XpaHEeHMA BLIGHPAIOT ONXJaXAaeMbie KaMepbl, pacmoioXeHHbI¢ B
CTOpPOHE OT OCHOBHBIX I'PY30BBIX MOTOKOB XONOAMNABHUKA U ¢ MHHM-
ManbHBIM KOHTAKTOM C APYTHMH KaMepaMu. TeMepaTtypy B KaMepax
XpaHEHHA IOASCPXKHBAKT Ha ypoBHe (...-2 *C rpH BiIaXHOCTH BO3OY-
xa 85...90 %.

Cnaboconenyio peIGY XpaHAT B TeuycHHe 4 MeC., PHIOY Kpenkoro
rnocona — Ao 8 Mec.

KomueHyro peiby XpaHAT 2... 3 Mec. npu TeMmnepatype 0...2°C u oT-
HOCHUTENbHOM BraxHoctn 75...80 %.

XpaHeHre MOJIOKA B MOJIOUHBIX TPOAYKTOB, DTH NIPOAYKTHI B OXJIaX-
JeHHOM COCTOSHUM MOMELLAOT B KaMephl XpaHeHHS MOCAe NpeapapH-
TeABHOH XOA0MUNBHOI 00paboTKu. B oXTaxacHHOM BHAE XPAHAT MO-
JIOKO, ¢CMETaHy, TBOpOr, ¢blpbl. CBexXee oXIAXICHHOE MONOKO Xpa-
HHTCA B TEYECHHE CYTOK B OXNAXIACMBIX 3KCMEAUITHOHHEIX MOMELIe-
HHUAX MOJOYHEBIX 3aBOAOB {KOMGHHAaTOB). [lacTepi30BaHHOE H pacoa-
CcOBaHHOE MoNoko npu TtemMneparype 0°C uiMeer CpoK XpaHEeHUs Ao
7... 10 cyt. CrepunisoBanHoe MonoKo (Harpes 1o 140 °C B TedeHue 4 ¢),
pactdhacoraHHOE B YIIakOBKH «TeTpa [Tak», MOXeT XpaHHUTLCH A0 6 MecC.
ripy TemMnepatype 0°C ¥ go 2 Mec. Npy KOMHATHON TeMIepaType.

CMmerany xpaHaT npH TeMmiepatrype 0...2°C npH OTHOCHTeTbHOM
BIAXHOCTH BO3ayXa B kamepe 80...85 % B reuenve 1,5...2,0 mec. Onn
H30CKAHHS PA3BUTHSA [IeCeHER B KaMepe Co3AaeTCAa NPHHYINTEIBHOS
JBHXEHHE BO3OVXA C HEGOMBILOI CKOPOCTHRIO.

TBopor ¥ U3IeHsa M3 TBOPOTa HMEIOT CPOKH XpaHeHns o 10 cyt.
TIpY TeEMIepaType B Kamepe xpaHeHMs 0...—1 *C M OTHOCHTEIBHOM BIAXK-
HocTH 80...85 %. JIvdine coxpaHgeTcsa o0e3KUpeHHLIH TBOpor. Kup-
HbIIl TBOpOT GONAee TOABEPXKEH TpoileccaM OKUCIEHUS W TMIpPOIH3A
KHPOB.

B 3aBUCHMOCTH OT cOpPTa CbIp XpaHAT npH TeMmepatype 0...-5°C.
MHOTrHE COpTa CHIPOB XPAHAT B CTAHIAPTHOH Tape - sIIHKaxX Wi KO-
pobKax, KoTopble YKIAIbIBaloT B utabenu nmo 5...7 psamos. Teepabie
copTa chipoB, HanpuMep LiIBedmapckuil, MOryT XpaHuThECH 6e3 Taphl,
B CTOTKaX C JepeBAHHBIMH OpoknagkaMu. Kaxaeie 8... 10 aneit cron-
KH MEPEeKIaABIBaOT, MEPSEOPAMHEAS CbIP H MEHAS €ro MoJIOXKEeHHMEe B
CTOIIKE.

MosouHbete KOHCEPBI, CIVIIEHHOE MOAOKO € caxapoM H be3 caxa-
pa XpPaHAT B XeCTAHBIX GaHKaX, YAOKEHHLIX B KaPTOHHBIE KOPOOKH.
[Ipu TeMuepatype xpaHeHuda 0°C U OTHOCHUTENBLHOH BIAXHOCTH
75...80 % cpox xpaHeHud coctapager Gonee 12 mec. Kopobku co cry-
HIEHHBIM MOJIOKOM MEPHOJHYECKH NEPEBOPAYHBAIOT LIS TIpEIOXpaHe-
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HHI OT 06pa3oBaHMs Ha JHe 6aHOK IUTOTHOR Macchl ¢ TOBBIIIEHHBIM
colepKaHHeM caxapa.

Xpauenue osouleii. JIicToBas 3eneHs (camaTt, IUNMWHAT, WABEND), 4
TAKCKe PeANC, 3eJeHbIH YK M Ip. XPAHAT B OXNAXICHHOM BHIAC B TCHe-
Hye HecKONbKMX cyTok. Ha nmuTenpsHoe XpaHeHne 3aKiIalbiBaloT pas-
HBlIE BMIB KIYOHell H KOPHEIUVIOAOB: KapTodesb, MOPKOBb, CBEKITY,
nyK ¥ Ip. JUis KX XpaHeHHs BCe Yallle HCIOAbL3YIOT METO/ TPOTOYHOrO
peBEPCHBHOTO BEHTHIMPOBAHHSA HAaCBINTHOTO CIos. OxTaXXIeHHBIH BO3-
AYX TIPUHYAUTEIBHO TPOAYBAcTCA Yepea 2... 3-MeTPOBLIH CJTOH XpaHHK-
MBIX OBOILICIl, MPHUYEM HATIPaBACHHE ABHXCHHS BO3OYXa NEpHoanyec-
KH M3IMEHSIOT.

Xpanenue $pykros. Ilepen XpaHeHHEM HX TIIATENBHO OTOHPAIOT H
YTIAKOBHIBAKT B CTAHNAPTHYIO Tapy — ACPEBAHHEIE ALMKH PasITHBIX
BunoB, SILIMKH YCTAaHABIMBAIOT B Tabean OO 7 SIIUMKOB IO BHICOTE
TaK, 4YTOOLI KO BCEM AIIMKAM HMENCHA CcBOGOAHEIIT ocTyn BO3AYXA. [1O
pe3y/IFTaTaM MHOTOJIETHETO OMBITA XPaHEeHH PEKOMCHIYIOTCA Clely-
IolLMe TeMIIepaTypHEie ycnoBus: ook —0,5...0,5°C; rpyun, mep-
CHKY, abBpHKOCHI, BHIIHA, YCPCLIHSA 0°C; canoBbie K AUKHE STOIBI
0...0,5°C; anenpcuHbl U AMMOHEI 0,5...4,0 °C; MaHzapHHBbl 0,3...2°C.

OTHOCKHTENBHAA BIAKHOCTE BO3OYXA B KaMepaX XpaHCHUA LHUTPYCO-
BeiX 78...83%, m1a xoctoukoBeix — 80...85 %, mna rpyur, a6moK U
suHorpana — 85...90 %. I[pu xpaHeHWH (HPYKTOB obecrneyuBacTCA [pH-
HyIUTeNbHAs MPHTOYHO-BHITAKHAS LUHPKYASIUA BO3AyXa ¢ KpaTHOC-
TBIO LMPKYIALMY 2...4 B CYTKH. :

CpoK XONOAWIBHOTO XpaHeHHsl PPYKTOB M ATOA CKIANBIBACTCA H3
nepuolia A03peBanKsl U XPAaHEHHsT B CO3PEBIICM BHAE. BOJBLIHHCTBO
ATOf W XOCTOYKOBEIX HE 00aAatoT CMOCOBHOCTRIC MO3PEBAHMS, H I10-
3TOMY NOCTYIAKOT HAa XPAHEHHE B CO3PEBLIeM COCTOAHHM. CpokH xpa-
HeHHs YepelliHH, CIWBEL, BULIHK, a0PHKOCOB, [IEPCHKOB COCTABNAIOT
HeCKONLKO AHel. A6M0KM H IPpYHIH XOpOlIO I03PeBaloT NMpH XpaHEHUH
M MOTYT XPAHUTECS B TCUEHHE HECKONBKUX MECALCE.

Xopolie pe3yAbTaThl JacT XpaHeHHe (PPYKTOB B DPETYIHPYEMBIX
rasopsix cpenax (PT'C). Jins XxpaHeHUS MCITONMB3YIOTCS B OCHOBHOM TPH
rpynnel cMecefl (KOMIOHEHTAMH cMeceil ABAAIOTCA a30T, KHUCIOPOI,
VIJIEKHCIIBIIA Tas):

HOpPMaNbHBIE — COAEPXKAHHE KHCIOPONAa B CMECH YMEHBIIEHO 10
10...11 %, a yriaexucnoro raza ysenudeHo mo 10...11 % (Bcero He 60-
nee 21 %);

cyOHOPMANTbHBIE — COAEPXaKHe KUCTTOPOAA COCTABJALT 3..8%, a
yrexucaoro rasa — 3...5 %;

Ge3 CONePKAaHMA YIISKUCAOro raza — KOHIEHTpalusa KHCAopoaa B
cMecH 2...3%.

ITpuMeHenue PT'C nosponsieT CyUIECTBEHHO 3aMEVIUTD MPOLEC-
¢Bbl QO3peBaHus W YBSIAHHWA NJAONOB, YANHHHUTE WX CPOK XPaHeHHS,
CHW3MTH B IBA-TPH pasa BO3AeiicTBHE OT MMKPOGHOXOIKYECKOH TI0p-

g M Ap.
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XpaHenne OHIIERHX NPOAYKTOB B 3aMOPOKEHROM COCTOAHHN

Xpanenne Maca. Mopoxcenoe maco, TEXHONOTHYECKH 0bBpaboTaHHOE
OAHOMAZHEIM MAH IBRYXPASHEIM CHOCO00M, 3aKNaIbIBACTCH HA XpaHe-
HUE, eclU TeMIlepaTypa B Tomllle Geapa He Bblwe —8 °C, a Ha rnoBepx-
HOCTH DJIH3KA K TEMIIEpaType KaMephl XpaHeHH, TeMieparypa BO3ay-
Xa B KaMepe XpaHeHHS 3aMOPOXEHHOTrO MsACAa COCTABJIAET JAs Kpar-
KOCPOYHOTO XpaHEHMA He Bhllle 12 °C, A ANUTEIBHOIO — HE BBILIE
—}8 °C. OTHOCHTEenBHAsA BJXAXHOCTE B KaMepe NMOAAepXKXHMBaeTCHd
95...98 %, npH yMEpeHHOH UHPKYASUWH BO3AyXa CO CKOPOCTEIO He
Bblite 0,2...0,3 M/c. Cpoxku XpaHEHHNI MOPOXKEHOTO MSICA COCTABIAIOT!
nmpu Temreparype —12°C —t=2.. 8 Mec.; npu -18°C 1=4...12 Mmec.;
nmpu =25°C 1=8... 18 Mec,

KonebaHue TemMnepaTypsl BO3yXa B KAMEpe B NMpoilecce XpaHCHUSA
HE JOJKHO MpeBpilaTe 2 “C. YCIOBMS XpaHEeHHA Msca U CYONpoayK-
TOB B ONOKaX AHANIOTUYHBI MPHBEASHHBIM BBIIIIE, HO CPOKH XpaHeHUA
CYONMPOOVKTOB BABOE MEHEILLE.

bumas nmuya XpaHUTCAI B MOPO3HJIBHBIX KaMepax IpH TeMnepaTy-
pe He Bhillle —~12°C M OTHOCHTENBHOW BJIAXKHOCTH BO3OYXA HE HUXKE
85...95 %. [NpodomKITeNBHOCTh XpaHeHHA 3aMOpOXeHHOH NTULEI Ha
MPOH3BOACTBEHHEIX XOJIOIHABHHKAX COCTABNACT HECKONBKO MECSILICE.,

XpaneuHe giinenpoaykros. B 3aMOpOXKeHHOM BHIC XPAaHAT SMYHDBIH
MenaHx. [TpeaensHBIH CpOK XpaHEHNsT MeflaHKa, YTIAKOBAHHOTO B Melll-
KW H3 NOJH3THACHOBBIC IVICHKH IpH TeMneparype —6 °C, cocTapnder
6 Mec., B baHkax M3 Benoil xecTH — 8 mec. [ToHuXeHHe TeMIIEpATYPH
xpaneHis 10 —-10 °C NpUBOANT K YBeTHYEHHIO CPOKOB XpaHeHHd a0 8
1 10 Mec. cooTBeTCTBEHHO. MelaHX ¢ COMBIO U caXxapoOM XpaHAT MpH
TeMneparype He Bbillie —10 “C mo 10 mec.

Xpanenme poi0bl, PriOY B 32aMOPOXKEHHOM COCTOSIHHMH YNAKOBEIBAKOT.
B SIIMKYM W XPAHAT HPU 061X JF 3aMOPOXEHHEBIX NPOAYKTOB PEXKH-
Max. bIIOKW Menkoil peiOB H pRIDHOIO (QUNE YIAKOBBLIBAIOT B KApTOH-
HbI¢ WM AepeBAHHbBIS SLIWKHA W XPAHAT B MOPO3WABHBIX KaMepax. CpoKH
XpAHEHHST MOPOXeHOH pbIObL 2 ... 9 Mec., MPHYEM MEHBLIHE CPOKH OT-
HOCATCH K phi0e XkUpHBIX Mopon. Haubomnee ahdeKTHBHBIM CIIOCOGOM
npeaoxpaHeHUs1 PbIOBI XXKHPHBIX TIOPOA OT TTOPYH ABJSETCA TIOHHXKE-
HHE TeMilepaTypbl B KaMepe XpaHeHMsa 1o —30°C.

XpaHeHHe MOJIOYHBIX NPOAYKTOE. XPAHCHHIO B 3AMOPOXEHHOM CO-
CTOSTHHH 11041eXAT B OCHOBHOM CHAHBOYHOS MAC/0, TOIJICHOE MAcio,
MaprapMH, a TAKXe MOPOXeHOe.

s xpaHeHua macaa GoJiee 3 MecC. yCTaHaBIMBaceTCA TeMNepaTypa b
kamepe —18 °C 1pu OTHOCHTENbHOH BIAXHOCTU BO3IyXa 95 ... 100 % Ge3
NPUHYAUTEIBHOIC IBHKEHHA BO3AyXa. ANA yMEHBIISHHA OCaATMBaHHA,
MPOrOpPKAHWA M THAPONKH3IHBIX TPEBPAICHUIF MAcNo YNIAKOBRIBAIOT B
OONHMEPHEIE TIMCHOUYHBIC MATCPHANDI,

MopoxkeHoe XpaHaT npn Temneparype —i8 “C B ocHOBHOM 114 co-
3MaHua peseppa. [TpogoKUTENEHOCTE XpaHeHUA PpYKTOBOIO MOpPO-
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AKEHOro He npepbiwiacT 10 aHek, MOMOYHOTO — A0 1 Mec., CTMBOYHO-
o — a0 2 Mec. ¥ TuioMOupoB — o 3 Mmec. [Ipu yBEIHYEHHHM CPOKOB
XpaHeHHs B MOPOXEHOM YKPYTHAOTCA KPUCTANIS Jbja, 00pa3ysd rpy-
6vI0 CTPYKTYPY. PacoBaHHOE MOPOXEHOE XPaHAT B KapTOHHBIX KOPOG-
KaX, BECOBOC — B AVXKCHbLIX MCTATAHYCCKHX THIb3aXx.

Xpaneune $pyxron H opoueil. PexXyM XpaHeHUA 33MOPOXKESHHEBIX OBO-
uiel ¥ (PpyKTOB HE OTAMYAETCS OT XpaHEeHUS APYTHX MOPOXEHEIX ITPO-
BYKTOB. TeMiiepaTypa xpaHeHua He Boilie —18 °C, cpokH XpaHeHUS
5...8 Mec. IloHWXeHHe TeMnepaTypbl XpaHeHHS NPUBOAMT K 3HAYU-
TENLHOMY 3aMeLIeHHIO HEXSTATENBHBIX U3MEHEHUH B NPOOYKTaX pac-
TUTENILHOTO TPOUCXOXKICHWA 1 YBEAMYMBAeT AOMYCTHMBIN CPOK Xpa-
HeHUA. [ToBbllCHHE TeMNEpaTYphl XPaHEHHA NPUBOAMT K aKTHMBU3a-
LMK QEPMEHTATHBHBIX NPOLIECCOB B PACTUTENBHBIX NPOIYKTaX M, KaK
CNEACTBHE, K YXVIIEHHIO KAUYSCTRA TIOCHE 3aMopaXupaHKsl.

3aMopoXeHHbIe MIOA0BO-SITOAHbIE COKM, ATOOB K (GPYKTH TIpH
TEMITEPATYPE B KaMepe XpaHeHHs Bhilie —8 *C MOryT NOABEPraThCa Opo-
KEHUIO € 00pa3oBaHMeM B HMX cnHpTa. COXpaHHOCTS BUTAMUHOB, B
yacTHOoCTH BUTaMMHAa C, obecneyuBaercs NpudaBneHHeM HeDOMbLIO-
PO KOJNHYECTBA Caxapa K nJodaM W Arogam nepel npoUcccoM 3aMopa-
JKHBAHWS. :

Yeywka npoayKTos NpH XoJoaHaIbHOM Xpanennd. [Tpoaykrel, nome-
IUCHHBIE B XONOAMNLHBIE KaMEPHl XpaHeHMS 0Oe3 repMeTHYHOH yTia-
KOBKH, ¢ TCUCHHWEM BpeMERH TepsioT Maccy. [IpovcxoauT 9To BCaeH-
CTBHE UCMAPEHUA BAATH ¢ IMOBEPXHOCTH MPOAYKTOB, IlpH 3TOM YXVI-
LIAeTCd UX Ka4eCcTBO. BrICcOXIIMI MOBEPXHOCTHRIA CIOH MPOOYKTOB CTa-
HOBHTCH NOPUCTHIM, ancopOrpyeT MOCTOPOHHHE 3aNaxu H NMpHoOpe-
TaeT JIeXanblif cneunguyeckuit npuekyc. Kpome toro, yenapusiiascsa
€ TIOBEPXHOCTH MNMPOAYKTAa Blara ocellaeT B BHIE CHEroBo# 1yObI HAa
MOBEPXHOCTAX OXIAXKAAI0IN KX MpHGOPOB, 4TO NPUBOANT K CHHXEHWIO
3 PEXTHBHOCTH CUCTEMBI OXJIAXKICHUA.

Ha ycywky Bnuser Gonpluoe yHeno (pakropos. K HUM OTHOCATCA
CTAabOHIIBHOCTE TEMAEPATYPHOrO W BIAXKHOCTHOTO PEXHMOB B KaMEpeE,
PABHOMEPHOCTH TEMIEPATYPHOTO MONA Mo 0OBEMY KaMephl, ABHIKE-
HUE BO3IYXA B OObCME KAMEPDBI, HANHYHE ITPHUTOYHO-BRITIXKHON BEH-
THASALHY B KaMepe W aIp.

A CHHXEHHA YCYILKH HEOOXOIUMO: CTPODO COOMIAaTh TEXHOMO-
THYECKKE PEXUMBI XPAHEHUA, ITPUMEHATEL FrepMeTHYHBIE (THe 3TO BO3-
MOXHO} YTIAKOBOYHbBIE MATePUANLI IS XpAHUMBIX IPOAYKTOR; NCTION B~
30BaTh NUILICBHIE OOMa3KH JUTA POAYKTOB (THa3ypOBaHHE MOPOXEHOW
PLIOBI BOIHEBIM JBIOM, JKEIATHHOBbLIC 00OMA3KH IS MOPOXKEHOTO MSICA
H 1p.); 00epTLIBATE MPOAYKTHL TKAHLIO; HCKYCCTBEHHO MOBBILIATEL BIAN -
HOCTH B KAMEPAX XPAHEHHS TPOAYKTOB PACTHTEBHOTO MPOHCXOXKICHUS,



Inasa 2. XONOOWIBHBIR IIPE,H.HPI/];ITHH v
1 XOJOOUIIBbHBIY TPAHCIIOPpY v

i

2.1. TToHaTHe O HeNMpepLIBHO XOJMOTHIbHO; leny

[Tox HeNPEPLIBHOM XOMOANIBHOM ey, MOHHMAIOT g ocTh
TCXHHUECKHX CPENCTB, PLANU3YIOWHX OCHopLre XOnomyyp e TeXHO-
NOrMYecKre NpoLecchl (oxnaxaeHue, aaMGpaJKMBaHHe, XOTOMIE HOE
NDAHEHHE, PAsMOPaXUBAHUE U OTeMieny,) POLECce nepovense-
11151 CKOPOMOPTHLIMXCH MPOIYKTOB H3 Cheprr NPOMIBON ey chepy
norpetneHnda. OTOeNbHLIE JIeMEHTE] XONOAMALHOI Ueny momyusomt
I3BaHue 3BeHBeB. st obecnieyeHuy Haunyvineii COXPamyoeny, npo-
NYKTOB TEeMITCPATYPHBIE PEXUMBl OXNa% e irinix M 3amonomenmbn
HROIYRTOR AOAMAY MOLACDXVBATECA HenameHHbIMY § Npouecee me-
PCMCLICHHSA OT 3BCHa K 3BEHY LUETTH. BT Moot GLITh BOCTHr Lm0 romBKG
COINACOBAHHOCTRIO MAPAMETPOB 3BEHBER 1oy 1. tro OCOBeHH0 BasK-
110, NapaMeTpaMiy CPeacTs, OC}’HIECTBJIHI-c}Lunx nepEMemEHHe MPOIYK-
TOB OT 3BEHA K 3BEHY XOJOAWABHBIM TPancIOpTOM,

ORHH U3 BADHAHTOB HETIPCPBIBHOLN XOnoaMnbHO Uem npupenert
na puc. 2.1. B 1aHRO# cxeMe noa chepoi; NpOM3BOACTRy Tonpasymepa-
¢1eH JTIO00e 3aroToBUTENILHOE NPEANpPUATYe NMPOIYKTOR BOTHOTO (MsI-
COKOMOUHAT, MTULEDEPMA, PEIBONOBHOE ¢ynuo) pmm ACTHTE L HOFO
{ce/tbCKOX03SHCTBEHHOE TIPOM3BOICTERO) - POMCXOKICH Yy, ('
IpeOnenmsl, Kak MPABUIO, ABASIOTCH ropona b KDYy

bIE npomp-
NSIHBIE LEHTPRL, JOCTATOYHO YACTO FH&HEHHI:Jﬂ Ha GDHLH]HEP]?&CCT{]-
“—“-_ f
N
coern \
MpOH YBGIOCTEA numm
2
— 4

Puc. 2.1. CxeMa HenpepbiBHOj; X0

! NpON3RGICTBEHHBINA (3AMOTOBHTEILRBIH) fm“':'ﬂthHm:; 2— Gagy,
HiE ¥ - pACTPENeTUTENBHBIT XONOAHABHHK; 4“'XmmnuanHKH n
Tonitl, MUCCOBOrN0 TIHTAHHUA, OBITGBEIS XGHD.EHJIEHHK

{KeJTeSHOAOPOXKHBIN, ABTOMOGY 5,,

OO EHOH ey

CHUWi xonoauap-

PeRpUATYS TOp-
H: 55— xOJIDIlHJ]bHur; mumngr
HbIH, BOIHBI)
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AHUA OT NPOU3BOACTEA NMPOLYKTOB, JONOTKHTEABHYIO CIOKHKOCTE CO-
30aeT APKO BHIPAKEHHBIN CE30HHBIF XapaKTep HEKOTOPHIX 3arOoToBM-
TeNbHBIX NPeINPHATHI. [105TOMY ROCTATOYHO YaCTo B PYHKIIHH NIpea-
NPHUATHIA HETIPEPLIBHON XOIOAWNLHONW LEMK BXOAWUT HE TONBKO OOC-
TABKA MPOAYKTOB MOTPCOUTESIIIO, HO M MX PAaBHOMEPHOE pacrpemene-
HHE B TeUeHMe BCEro CpoKa XpaHeHUs.

B cocTap HenpepuIBHOH XOJOIHABHON eNM (3BECHBS XOJOIHIBHOMH
LEMH) MOTYT BXOIUTE NMPON3BOACTBEHHHBIE {33aT0TOBHTENBHEIS), Hasuc-
Hble, pacnpeeUTeNbHEe, TOPTOBEIE CTALMOHAPHEIE XOJOAWABHUKH,
a TaKCKe TOProBOE XOJOAUNBHOE ODOpPYIORAHHE (HIKAMhBI, MPUNABKH,
BUTPHHLI) U OBLITOBBIE XONOAMAbBHUKH, BCe 3BeHbA HENpepHIBHOH XO-
JNIOAWTBPHOH LIENH COSTHHIIOTCS XONMOTUNBHBIM TPAHCTIOPTOM — XEJe3-
HOEOPOXHBIM, aBTOMOOHJIbHBIM MM BOJHbLIM.

Ilpousaodcmeaenuvie (3a2omosnmentbie) xo200ussHuKY PAcIoNara-
I0OTCH HeNOCPEeACTBCHHO B palOHaX INPOM3BOICTBA WJIH 3aroTOBKH
NHUUWIEBHIX NPOOYKTOB M MpeIHAa3HAYEHEBl 1A TIEPBHYHON HH3KOTEM-
MePaTypHoi 06paboTKN — OXIAKIASHHUA WIH 3aMOPKHBAHMA. X0J10-
OIANBHUKY JAHHOTO THAA MOTYT OBITH CAMOCTOSITENBHEIM 3aIOTOBH-
TeJILHBIM TIPpEANpPUSTHEM — pBIG03aTOTOBHTEABHBIC, ITHYHO-ANYHLIE
3aroTOBUTEALHBIC — HAH LEXOM MPEAIpHATHA NHILEBOH TNPOMBILI-
JIEHHOCTH — MACOKOMOMWHATa, MOJIOYHOro XoM6HHaTa M nip. Pabora
XONOAHJABHUKOB HAaHHOTO THIIA XapaKTepH3yeTcs pe3Koi HEpPaBHO-
MEPHOCTBIO, OOYCHOBISHHON CE30HHOCTBIO 3arOTOBOK TPOIYKTOB.
KpoMme Toro, nepBUYHLIE HH3KOTEMITEPATYPHEIE NMPOLECCH {0XTax-
JeHHEe U 3aMOPaXHBaHHWE) ABNAOTCA OAHMMU M3 HAauboNee 3HEPro-
eMKHMX, UTO HAKNAIBBAET OINpeAcNeHHbI OTNeYaToK Ha TpeboBaHus
K 00OpYAOBAHHIO APEONpPUATHA. XONOAUABHOS ODOPYAOBaHHME 3THX
XOJOOWIBHHKOB OTAMYAETCA OOJBUIOH MPOU3IBOIUTEALBHOCTRIO IIDH
OTHOCHUTENLHO HEOONBIIMX NOMCIIEHAAX AN XpaHeHHa 00paboTaH-
HOH HNPOOYKIIMH.

bazucrvie xoao0uabruxu ipcAHA3HAYEHB 1A AOATOCPOYHOTO Xpa-
HEHUS MHLUEBLIX NMPOAYKTOB, NPOILIEAIIHX NEPBHYHYI0 XONOOMILHYIO
o0padbOoOTKY B NMPOU3BOACTBEHHEIX WIH 3arOTOBUTENEHEIX XOJOAWIbHM -
kax. HazHayeHue Oa3lMCHBIX XONOAWIBHHKOB — CO3IaHHE PE3¢PBHEBIX
3aMACOR NPOAOBONBCTBUSA H 00SCIEYCHHE PABHOMEPHOTO pacnpeaene-
HHA 110 BPpEMEHHM H pernoHaM. basucHble XOMOOUABHHKH ODBIYHO Xa-
PAKTEPHU3YIOTCS OOJNBILHMM eMKOCTAMH T - XpaHeHHMs (QONLIIMMU
MJIOLAAAMK) M OTHOCHTEALHO HeOONLUION MOIIHOCTRIO XOJIOAWIBHO-
ro obopyaopaHuA. [ToCKONBKY TPOAYKTH 3aKNAALIBAIOTCH HA JUIMTENb-
HOE€ XpaHeHHE, K TeMNOEPaTYPHBIM M BIAXKHOCTHBIM DEXHMaM XOJI0-
JUIBHBIX KaMep MPENBIBASIOT MOBLILICHHBIE TPeOOBAHWS.

Pacnpedesumenvnsie xos00ureruxn 00eCreYUBaOT paBHOMeEpPHOE
CHAOXeHHE KPYTTHBIX MOPOIOB M NMPOMBILLTIEHHEIX LIEHTPOB CE30HHBI-
MW MPOOYKTAMH ITHTAHUS B TedyeHHe Bcero roga. KpomMe Toro, nocry-
NMAKIINE B pacTIpedcIMTENbHEIEC XONOAWILHHKH KPYHAHEIE {ONTOBBIE)
TMAPTHH OXMAXACHHBIX MK 3aMOPOXECHHBIX TPOIYKTOB pa3OHBatoTCA
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Ha Hojnee Menkue (cpeAHUN ¥ MeaKHIT onT). BRIMyCK rpy20B U3 XO0J10-
OUIBHHKOB OCYLICCTBISICTCS paBHOMEpHO. PaclipeaeNUTe/IEHEIE X0A0-
NWIBHHKH CHabOXalOTCH Xee3HOAOPOKHBEIMIA HOABE3NHBIMHA IIYTAMH
¥ HeGapKagepoM NS aBTOMOOMABHOFO XOMOIMABHOTO TPaHCIOpPTa.
AHANOTHYHO Oa3UCHBIM XOMOAUJIBEHHMKAM pacripeleHTebHbIE XO0JI0-
JUNBHHKH XapaKTePHU3YIOTCA OTHOCHTENEHO GOTBIUMMHY ¢MKOCTSIMH JUIsI
XpaHeHWs] NMPOAVKTOB H HeGOBILIOI MOLWHOCTBIO XOAOIMABHOIO 000-
pPYAOBAHHA.

JoCcTaTouHO 4acTo pacnpeneHTeNbHBIC XOMOIHNABHUKHA JOTOMHM -
TEJBHO OCHAIUAKOTCS MPON3BOACTBEHHBIMH LIEXaMH IS TTPOKR3BOICTBA
MOPOXEHOro, Bast (PAaCOBKH Macna, MAca, NTHLL, NPOHU3BOIACTBA MeNb-
MeHel W np. BenmoMorareNbHBIMH GYHKUMSIMHA MOZOOHBIX NMPOH3BOI -
CTBEHHBIX LIEXOB MOXET OBITh MPOH3BOACTBO BOOHOIO BN H TREPAOH
YTAEKUCTOTEL. :

Cmannonapsie X0A001ABHUKE NPeonpusmuil mopzoestt 4 Maccogozo
mumanus CNYXaT LA KpPaTKOBPEeMEHHOTO XPaHEHHA NMPOAYKTOB Ha
TOPTOBREIX 6a3ax, MPeANpPHATHAX TOPTOBIH {MAarazuHbI) M TIPSATIPHI-
THAX MacCOBOIO NUTaHHA {pecTopaHH, Kade, cTojaoBbie). CpoKH Xpa-
HEHMA TTPOAYKTOB HE TIPSBLIILAKT HECKOJIBKHX JHEH H NMOITOMY K TeM-
NepaTypHbIM H BJIAXKHOCTHBIM VCIOBHAM XpPaHeHMUA TIPEABSBAAIOTCA
MeHee CTpOTrue TpeboBaHMA.

Topeosoe xoaoduabroe obopyodosanite NMPCAHAZHAYACTCH AN KpaTKo-
BpeMEHHOIro (ONMepaTHBHOIO) XpaHeHHWA TIPH TMTOHMXKEHHBIX TeMMepa-
TYpax, JEMOHCTPALNH, BEIKNANKH H NMPOJAXH CKOPOMOPTHLLHKXCH TpO-
JYKTOB Ha TIPEITIpHATAAX TOPrOBAW M MAacCOBOIO NHTAHMA. K obopy-
JIOBAHHIO TAHHOIO THIA OTHOCATCH COOpPHBIC XONOAWIBHBIC KaMephl,
OXJaxJaeMble BUTPHHDBI, OXJIKIACMEIE FIPHUNABKH, MPHAABKH-BHTPH-
HBI, XONONWABHBEIE IMKA(bI H TEXHOJOTHYECKOE XONMOMWIBHOE 0D0py-
NOBaHME,

Botmoevie xoao00uavruku CNYXaT AN KpaTKOBPEMEeHHOr0 XpaHeHNA
MULEBHIX MPOOYKTOB B IOMAlUHMX VCAOBHAX H JUTA NMEPHOIMYECKOTO
NPOKH3BOACTBA MUILIEBOTO NBAA.

Topropoe xonoauAEHOEe 00OPYIOBAHNE K OBITOBEIC XOAOAMNHHHKH
ABNAIOTCS 3aBepUIAlOWIMMH 3BEHAAMH HEMpPEpbIBHON XOMOIWIBHOM
LUEIH, TaK KaK HMEHHO B 3THX 3BCHDLAX 3aKaAHYHBACTCA MYTh MPORYK-
TOB MHTAHHA OT chepbl MPOU3IBOACTBA K MOTPEOUTENID.

2.2. XonoauaeHbli TpaHCNOpT

XONOOAMNEBEHEIA TPAaHCHOPT COEAMHSAET CTALMOHAPHBIE 3BEHBA HE-
NpPePLIBHONW XOJMOMUNBHON LUenH, 0beceYHEAsS HEH3MEHHOCTD TEMITE -
paTyphl MPOIYKTOR [IPH MepeMelleHHH WX OT 3BeHa K 3BeHY. OCo0eHHO
BEJIHKO 3HAYEHHE XONOAWILHOTO TPAHCIIOPTA ANA CTpaH ¢ OONMBINHMHA
PACCTOAHHAMU MEXIY PSTHOHAMH IIPOH3BOICTBA MPOAYKTOR IIMTAHMA
b HX noTpeOacHNA. bosbllioe 3HaUeHHEe HMEET XOJOMOWIBHEIN TpaHC-
TOPT H MPH TOPTrOBJE TPOOYKTAMH NMHTAHWA MEXRY CTPaHaMH,
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CyiuecTBYIOLINE pupl XKONOLUIBHOTO TPAHCMOPTA MPEACTABNECHBL
e SHOIOPOXKHBIM, AP OGUABHEIM M BOTHBIM TPAHCIOPTOM.

Ha nonio meﬂes.'waﬂpﬂ-"‘""m X0400UABHO20 IMPAHCAOPIMA TIPHXOIUTCA
OCHOBHOI 061eM [epeB0o30X KpYTHBLX OTITOBBIX I1apTHA OXJNAKIEHHBIX
VOO 33MOPOKEHHBX [IpOLYKTOB: (CHOBY COBPEMEHHOTO KENIe3HONO-
POXHOTO xoNoxrnEHO TpaHcnopTa COCTARNMOT ABTOHOMHBIE H30-
TepMUUECKHE PE KepaTOpHEIC Barony M pedbpHXKepaTOPHEIS
noe3na (CeKuﬂﬂ) TOHHHMM yHucaoM Bal:OHUB_

Kaxmolif aproHOMHBI pedbprOKepATOPHBI Barok OCHALLEH XONO-
[HABHON MALIBHO ONAEPKAHHS TPEOYEMELX TeMIepaTypHBIX YC-
ROBHIl B oXTaXaacMbt roMEIUEHHAX H AW3eNB-TeHepaTopHOH yCTa-
HOBKOM And rpupofa coMmpeccopad XOJIOIMNLHON MaUlHHB. Pedpu-
KepaTopHbie N10e353 “exUMH MMEIOT, KaK NPaBHIIO, UCHTPAINIO-
BaHHVIO CHCTEMY xoﬂOﬂDCHaﬁ}KBHHH. X oIOAWIBHAA MallMHA Y JM3Eb-
reHepaTopHad ycTaHOBKﬂ pa3MelialoTes B CMeLHANTBHOM Baroie (Ma-

{IMHHOM DTILE:JI&I-IH“)1 13 KOTOPOTo ONXIANGICHHBII pacco NnoJacTcsa B

rpysoBbic BaroHbl.
Tlo HazHAueHHIO pe(ppH)KﬂPﬂTOPHHE BATOHHB! PA3ASAA0TCA Ha CHe-
LMATBHBIE ¥ YHHEBE canbHBIC. CHEUUABHYIE 6GEORY MCTIONB3YIOTCS A
KOHKpEeTHBIX BUAOP X TaXAEHBBIX FIH 3aMOPOXKEHHBIX NPOAYKTOB —
MOJIOUHBIE U pUHHBIC (IMCTEPHBI-TEPMOCEL, Barohbl IR MepeBO3KH
wuBoit peGB ¥ P VisugepcabHbie 6acony NpUMEHSIOTCA UI Tiepe-
B03KH JT06HIX BABOP cKOPONOPTALLMXCH NMIEEBIX MPOXYKTOE, BKIO-
yas NPOZyKTH X# Horo ¥ pacTUTEILHOTO TIPOMCXOXAEHHA.

Aﬂmomaﬁu;wnuu" yoapduabHbd mpacropmnt ARJSICTCA OCHOBHBIM BH-
oM XOMOIUABHOTO TpaHCTIopTa, CBSI3BIBAIOILETO BHYTPHIOPOJICKNE
XONOMATbHBIC npenﬂP”ﬂTﬂﬂe HAMPHMMED, PacripeJeNUTe/IbHbIE XON0-
AUABHUKA H onOIl“ﬂbH“K“ NpeANPUATHH TOProeln H MAaCCOBOI0
ritaHus. B frocnieAnee ppeMs Bo3pacTact ponb aBTOMOOHIILHOTO XOJI0-
[MIBHOrO TpaHeno § MEAUIYTOPOIHEIX W MEXIYHADORFLIX nepeBo3-
Kax oxTaxmeHHbX 1 3aMOPOKEHHBIX MPOIYKTOR.

AsTOMOGWIIBHP! OROAMNBHBIA TPAHCTIONT peacTaBNeH ABYMS
BAAAMU — uaoTﬁPM“‘iECK“M“ # pedPIXEPATOPHEIMH ABTOMOOHIISIMH.

IsomepmuHecke momofuay OCHAUICHEL TEMIOH30MHPOBAHHEIMH
KyaoBaMH 63 cpcTeMB oxnaknernst. FIOHIKCHHAA TemiepaTypa B 00be-
Me Ky30Ba aBToM()ﬁHHﬂ [JOAREPKHBACTCA 3a cyeT TeIU10Thl, aKKYMYNH-
pOBaHHOH nepeBo3 AbiMH MPOLYKTaMH. TeMmepaTypa BO3AYXa BHYTDH
Ky30Ba HE perYHHP)’eTCH* /1 e KONeOaHus HOCTATOUHO BEHKH. B He-
KoTopBIX cydatx V2 <y y>KEHIs TEMITEPATYPRT BO3IYXA B KYSOB W30~
TepMHYeCKOr0 apToMo0n/IA [OMEILAIOT COCYIb ¢ BOIHBIM NIBAOM, CY=
XY10 TBEPAYIO yTJIeKHCHUW MH;KK}’MYJIHTDPH XOJIONA C IBTEKTHYEC-
KMMH pacTBOpaMH (3¢ otopbl). OCHOBHOM 001ACTBIO IIPHMEHEHNA K30~
TEPMHYECKOTO aB oOUIBHOTO TpaHCMOPTA ABNSIOTCA BHYTPHIOPOA-

K AEHHBIX HTH 32MODOXCHHEIX IPOLYKTOR W3

CKHe TIepeBO3KH
pacnpenennfenbﬂblx xONOBWIPHHKOE Ha NpenpuATHsl TOPTOBIN H

MacCOBOTO l'lHTaHHH .
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Peppuxcepamopuvte aemomobusy (WIH aBTOPE(DPUXEPATOPEI) OC-
HAlIEHEI ABTOHOMHOI XOJOAUALHON MaIlIHHON MIKH YCTAHOBKOM C CH-
CTeMOH ABTOMATHYECKOTO MOANCPXKAaHHA TEMNEPATYPH B Ky3oBe. Pa-
60Ta XONOIWNBHOH MallHHEI AO/DKHA 00eCIIeYHBaTEL 3aAAHHEIE TeMIIC-
paTypHBIE YCROBHA B KY30BE aBTOMOOWIst B TeueHue 12 ¢ He3 momon-
HHTENbHOTro oGCcayKKHBaHHg. B 3aBHCUMOCTH OT Ha3HauYeHHs U TeMrie-
paTypHOTO YPOBHA BHYTPH KY30B4 f,,, aBTOpe@pHXKepaTOpH Noapasie-
NSAIOTCS HA CHEYIOLNE KIACCHL:

Knace A — £, =12...0°C; knace D — 1, € 2°C;
Knace B—4,=12...~10°C; knacc E —~1,, < -10°C;
xnacc C— ¢, =12,,.-20°C; knacec F— 1, € -20°C,

ArtopedpuxepaTopsl Knaccos A, B, C aBTOMaTHYECKH MOAOEPXKU-
BAOT Ni00YIO 2aJaHHYIO TeMITepaTypy B YKA3aHHBIX HHTEPBaNax, a Kiac-
coB D, E u F noanepxupaioT TeMneparypy B Ky30Be aBTOMOOHNS He
BbIILE YCTAHOBIEHHOTO 3HaueHUA. ABropedpHXepaTopel knaccos B,
C, E u F ocHalawTca yCHIEHHOI TEIJION30NAINEN Ky30Ba.

Boodnoiii xoaoduavittii mpancnopm SBIAETCH TAKKe OJHUM H3 3Be-
HLEB XONOAHABHOH HEMH ¥ NpeaHa3HaYeH g ROCTaBKU BBUIOBICH-
HO# M nepepa®GoTaHHON peyHOo, MOPCKOH WIH UHOH NPOAYKUMH K
MECTY NoTpeGieHud, nanbHeilleil 00padoTKH WIH XpaHCHMA.,

PeyHoli A MOPCKOIT BOAHBIN TPaHCIOPT, OCHAMWCHHHH TeIUTO-
U30NHPOBAHHBIMH NMOMENIEHAAMI W YCTAHOBKAMH IS HMCKYCCTBCH-
HOTC HONACPXKaHHA TeMITEPaTYPHBIX YCAOBRI, NNOTYYIWI HA3BaHKe peg-
PHXEPATOPHOIO.

B 3aBHCHMOCTH OT CXeMBI OpraHM3AlHA JIOBA U NepepaboTK pey-
HOI WIM MOPCKOM TIPOAYKIIMH BOAHLIA XONOAWALHLIA TpaHCnopT Mo-
KeT BBIMOMHATE HE TOJBKO TPAaHCIIOPTHBIE QYHKIUM, HO H MepBHY-
HYI0 (OXTaXIeHHe HIH 3aMOPaXHWBaHWE) 00paboOTKy.

TpaHcniopTHEIE pedpHXepaTopHBIE CyIa MOTYT OBITH ClIeLHaH3N-
POBAHHBIMH WJTH YHUBEPCATEHBIMH.

CrielHanM3upoBaHHEIE pedpUXepaTOPHBIC CYAA TIOAPA3Ae AT H
Ha ABE KaTCTOPHH:

BLICOKOTEMITEPATYPHbIE, M NMEPEeBO3KH (GPYKTOB, OBOWWEI, AMII,
OXITaXKNeHHOW W ManocoieHO# puiOhI;

HHU3KOTEMIIEPAaTYPHEIE, IS MEPERO3KH 3aMOPOXEHHOI PeYHOH WM
MOPCKOH NPOIYKIIHH.

Haubonswee pacnpocrpalcHue NONYYHIH YHHBEPCalbHLIE ped-
PHXEpaToOpHbIE CyIOa, MpeAHAa3HAYeHHBIE A NMEPEBO30OK pasHoobpas-
HOTO aCCOPTHMEHTA CKOPONOPTAIIKXCA OXJAXKIEHHBIX MAU 3aMOpo-
KeHHBIX POAYKTOB B IUHPOKOM AHAITA30HE TCMIIEPATYD OXTaXIaeMbIX
KaMep.

B cayyae HeoBxomMMOCTH KOMOMHHUPOBaHHOH AOCTABKH OXNAXOCH-
HBIX WM 3aMOPOXEHHBIX NIPOAYKTOB OT MECTa MPOU3BOICTEA IO MECTa
MOTpeCAeHUA BOMHEIM, XKEJIe3HOAOPOXKHBIM M aBTOMOOHIEBEIM TpaHc-
TIOPTOM HCIIONBL3YIOTCS KoHMmenepHbie nepesosxit,
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KouTefHEPH U MEPEBOIKH CKOPOTIOPTAILMXCH IPOIYKTOB HMe-
10T TEMAOU3OIMPOBAHHBIE OTPAXICHHST U ABTOHOMHYIO XONMOOHABHYIO
MANIMHY UTA TTOAREPKAHHA TPeGYeMBIX TEMIICPATYPHBIX YCAOBHI B OX-
naxaaemoM o6bremMe. B 3aBUcUMOCTH OT 06beMa U TPY30MOTBEMHOCTH
KOHTeifHepbl PA3feNIAIOT Ha CReRyIouue:

« KPYITHOTOHH&XHbIE — TPY30IIONBEMHOCTBIO 6pyTTo 10...30 T 1 0X-
naxnaeMbIM 06BeMoM 10... 50 m?;

e CpeAHETOHHAXKHEIE — IPY3ONOMIBEMHOCTRIO 6pyTTO 2,5...10 T M
oXraxIacMbiM 0BbeMOM 3...8 M7,

o MAJIOTOHHAXKHEIE — TPY30NOIBEMHOCTRIO OpyTTO 10 1,5 T ¥ OX-
AAKIaEMBIM 00bEMOM 2O 3 M>.

CriocoGsl U CUCTEMBI OXNAXKIACHHA KOHTEHHEPOB MWAEHTHIHEI ITPU-
MeHgeMBIM B aBTOpedpUKepaTOpax.

B xpynHo~ H CPEIHETOHHAXKHEIX KOHTEHHEPAX NEPEBO3AT MACO, MA-
COMPOAYKTHI, MONOYHBIE MPOAYKTHI, PHIOOIIPOAYKThI, AHL0, mHile-
Bble KOHCEDBBI, PPYKTHI H OBOIIH.

ManoToHHAaXHbIe KOHTEHHEPE! MPUMEHAKTCI I ITEPEBO3KH MO-
poKeHOro, MoNYy(adpHKATOB U FOTOBEIX KYIHHAPHBIX WU3NETHIA, MAC-
HEIX H MOMOYHBIX HPOIYKTOB, & TAICKe MCAHKAMEHTOB, OHONpenapa-
TOB M ApPYIUX CKOPOTIOPTALIMXCA IPY30B.

YHuBepCATbHAA CUCTEMA KPETICHUST KOHTEHHEPOB NO3BOISIET Obi-
CTPO YCTAHABIHMBATE MX HA XKeJIE3HONOPOXHON naardopme, NpHUene
aBTOMOGHAA, B TPIOME MM Ha Majiybe CyYXOoTrpy3HOI'C CYAHA.



I'nasa 3. PM3NIYECKUE OCHOBbLI ITOJIYYEHWA
HCKYCCTBEHHOI'O XOJIOJA

3.1. Ouznveckan KapTHHA OKpYXKalouieif cpeab

Bewecreo

Bewecmeom HaspIBaeTCs 1060 TENMO, HMEIOILEE Maccy H 3aHHMa-
loulee onpeaceHHBIN o6beM. Macca BellecTBa 1 0OBIYHO BbIpaXaeTca
KujgorpaMMax (KT) uny B rpammax (r). O6beM BelllecTBa V BhIpaxaeTca
B KyOMYeCKMX MeTpax (M) WM KyOH4ecKHX caHTuMeTpax (cm?). Joc-
TATOYHO YaCTO NMPHMEHSETCA BHECHCTEMHAA eAWHHIIA 0OBEMAa XKHAKHX
selecTs — natp {1 n= 1000 em?® wnun 0,001 M3).

KpoMe Macchl 1 00beMa BeLECTBO XapaKTCPH3YETCHA IVIOTHOCTRIO.

TInOTHOCTD BelIECTBA f — 2TO MacCca BCLUCCTEA B CAMHHLIC oObeMa,
m

T.€. P =7, H.HMeeT PasMepHOCTh KWIOrpaMM Ha KyOMYECKHH MeTp
(Kr/mM>) MnM rpaMM Ha KYOMYECKHMM CaHTHMETD (I/cM).

JIwoGoe BEECTBO COCTOUT U3 MONEKYN — HAUMEHBIUWX YaCcTWLU AaH-
HOT'O BELUECTBA, COXPAHSIONINAX €r0 CBOMCTRa. Bece MONEKYABL BELUCCTRA
COCTOAT U3 aTOMOE.

Bcem n3BectHoe BemlectBo — Bona (H,O) npencrasneHa oueHb
OONBILNUM KOAHYECCTBOM MOAEKYH, NPUYEM KaXaas U3 HUX UMEeT CBOH-
¢TBa BoAbl. MoseKyna BoOBI COCTOHT M3 ABYX aTOMOB Bomopona (H) u
OAHOro aToma kucnopona (O).

Bece Monexynbl, ¢cocTaBaqolMe MoGoe BEWECTBO, CBA3AHBl MEXAY
coDOol CHAAMHK B3aNMHOTO NMPHTIKCHHA H HAXOAATCA B HEINPEPLIBHOM
JBMXXEHHH. MHTEHCHBHOCTE IBYKEHHSA ONPEACHSIETC KOJMISCTBOM 3a-
KAIOUEHHOM B MOJCKYNax HepIHH (BHYTPEHHA SHEPIUA BEILUECTRA).
BewlectBo MOXET HaXoOUTBCs B TPeX arperaTHBIX COCTOSHUAX: TBep-
JIOM, JKMAKOM M razoobpasHoM, Boaa MoXeT HaxodUTBCA B BHIEC KHA-
KOCTH (XKMOKOE arperaTHOe COCTOSHHE), Abla (TBEpPHOE arperatHoe
COCTOAHME) U B BUAC BOASHOIO Tiapa (mapocOdpasHOe arperaTHOE CO-
CTOAHHE).

Teepdoe acpezamuoe cocmoanue (hasza) BellleCTBa XapaKTepH3YeT
OTHOCHUTENBHO HeDosIbILIoN BHYTpeHHel Heprueii. BelllecTBO B TBep-
noH dhaze uMeeT XeCcTKYIO MOJEKYIAPHYIO CTPYKTYPY, MOMEKYABI CBA-
3aHBl CUIAMH B3aUMHOTQ TIPHUTSCKEHUS W COBEPLIAKT KOnedaTelbHEIE
JBIDKEHUST OTHOCHTENBHO CBOEI'O MECTA B MOJIEKYISIPHOH CTPYKTYpe
BEILECTRA. AMIUIHTYHA (pa3sMax) KoneGaHWM 3aBHCUT OT TeMITEPATYDH
H YBEJIHYMBAETCA MPH e¢ NMOBHIUEHIH.
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B orcudrkom aepezamrnom cocmoantiil MONEKYIbl 0DNANAIOT OOMBIICHT
MOABHXHOCTBI), CHABE B3AMMOACHCTBHA MEXIY HUMH MEHBLIC, YeM B
TBepaAoH drase. MONSKYABI MOIYT TepEMELIATRECA, M BELLIECTBO HE MME-
eT cobcTBeHHOH dhopMEl, a npHodperaeT HOpPMY cocyha HIH €MKOCTH,
KyZda OHO MoMelleHo. BHyTpeHHad DHepIrus BelecTBa B JKUIKOM CO-
CTOAHUM BHILIE, YeM B TBEPHOOM.

B napoobpasnom azpezamnom cocmosnity MONEKYNBl BEILISCTBa O0na-
BaoT eure Gonbiieil a3Heprucii, yemM B XUAKOCTH. CHIbl B3aUMOACH-
CTBUA MONEKYA HE3HAMHTENbBHBI H MOJISKYJIEL ra3soofOpasHOrO BELLE-
CTBA MPaKTHYECKH CBOGOIHO NMEpeMELIADTCA BHYTPU EMKOCTH, B KO-
TOPOH HaXOOWTCA ra3oobpasHoe BelecTBO. I pH ABMKEHUH MOJNICKYITB]
IMOCTOAHHO CTANKHMBAIOTCA IpYT ¢ APYTOM M CO CTEHKaAMH €MKOCTH,
OKa3blBaA M3HYTPM JABeHUE HAa CTeHKWU. B oTanuHe OT TBEPIOTO M
XKHIKOTO COCTOSAHHH BEUIECTBO B razoobpa3HOM COCTOSAHHH JIETKO
CKHMAETCH, TIpH 3TOM AABJEHHE BeLUSCTBA MOBBILIASTCH.

BHYTPEHHAA 3HEPrusa BeluecTpa

MofekyasapHOe CTPOSHHUES BEIIECTBA U JABHXKEHHe MOMEKYI, He3a-
BHCHMO OT arperaTHOrC COCTOAHUSA BEIECTB2, CBHAECTENbCTBYET O TOM,
4TO BellleCTBO BCeraa oOnanaeT aHeprueii., Ita sHeprusl B OOLIEM CrTy-
Yyae MOXeT OBITh rnoapazaencHa Ha BHEWWHKK H BHYTPECHHIOIO,

Brewnan nepzua — 370 3HEPTHA IBIKEHUS TENA B NMPOCTPAHCTBE U
SHEPIrus MONOXEHUS TeNna B noje CUn TsxectT. B obuieM BHae sSHEprus
TENa MPEACTABIACTCS CYMMOH KMHETHYECKOH M MOTCHLUMAABHOI 3Hepriu:

=K+ 1,

rae 2 — obwan >Heprud; K — KuHeTHUecKas aHeprud tena; [1 — mo-
TEeHIIHAABHAN IHEPIHs TEIAa.

Brympenrnas snep2us BelllecTBa — 3TO SHEPrHUs BCEX BHAOB JBHKE-
HHA MOMEKYA, a TaKXe 3HEPrvsa B3aUMOACHCTBUA MOREKYN MEXKIY
c060ii. KommecTBo BHYTpeHHE ! SHEPTHH MOXET U3MEHATECS — YMEHb-
UIATLCA MK yBenMuusaThesd. PopMaMH 0OMEHa SHEpTHeill ABRMAI0TCSH
padoTa H TeroTA.

Paboma — 310 Hanbonee HarnsaaHas ¢popma odMmeHa sHeprieit. Pas-
JBHYAI0T MEXaHHYECKYIO paboTy, DNCKTPUYECKYIO, XMMUYECKYIO U IpY-
TYI0, HO HAHOONbUICe MPUMEHEHME B XOMOOWIBHOH TEXHHKE HAXOMNUT
MeXaHu4yeckaa padoTa WiIM Mepa SHEprH4, lepenaBacMas B MeXaHH-
yeckoi dopmMme.

B cucteme CH ennHHLIeH U3MEpPEeHHA 3HCPITHH SIBAAETCH KOYIB
(1%}, KOTOpBIif paBeH 3HEpruu, cosBepiuacMoil npu padore CHAB B
1 vporon (H) Ha nyta B | Merp (M)

ldx =111 M.

Tenaoma Tarkoke asnaerca GopMoii 0OMeHA HEPIHe MeXay T¢ma-
MH. Ecnu asa Tena, MMeIoIUMe Pa3HYIO TEMIAEPATYPY, HAXONATCH B KOH-
TAKTE, TO IHEpPrus MOJICKYN Tena ¢ 6onee BLICOKOH TemIlepatTypoil
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MepefacTca MOJTEKyNnaM Tejia ¢ 6onee HM3Koil. Takol npouecc nepega-
YK 3HCPTHH HA3BIBACTCA TEMMOOOMEHOM, a KONMHYECTBO SHEPIruu, rne-
peJaHHOE MpPH TEeINO0OMEeHE, Ha3uBacTCs KOJIMUYECTBOM INepeaaHHOM
TETUIOThI MM TeIv1oTo#. TennoTa ARNAETCH OAHUM W3 BHAOE BHEPIHHA,
K ee KOJIHYeCTBO Takke MaMmepsieTca B mxoyiax {(IXK).

Takum oGpazomM, pabora U TemoobMeH ABASIOTCA POopMaMH oOMe-
Ha 2Heprvei, a KOJWYECTBO TEIJIOThl U KOJUYECTBC MEXAHNYECKOH
(MM MHO) paboTH SBASIOTC MEpaMHM 3HEPTHH coollaeMol Belle-
CTBY (MNH OTBOOMMOMH OT BE€IUSCTRA).

B ocHoBe 3aK0OHa COXpaHeHHA | [TpeBpallleHAA SHEePTHH NEXKUT NMPUH-
IIMM SKBHBAJIEHTHOCTH (PABEHCTBA) PA3NTHWYHBIX BHAOB 3HEPTHH.

B konue XIX B. HeMeukuii yueHulit P, Maiiep, a 3aTeM aHTAWHCKHIA
yyeHBIH 1. JIkoynE TeOpeETHYECKH M IKCMEPHMEHTATBHO TOATBEPANIH
SKBHBAJICHTHOCTD TETIOTHI M Mexarudeckoit paGorsl. Bulio ycraHos-
JIEHO, YTO HE3aBHCHMO OT crmocoba oOMeHa 3Hepruell Mexay Konnde-
CTBOM IMePeaHHOH TEIUIOTH (@ U KOJMYeCTEOM MeXaHHYeCKoit pado-
Tel L CYIIECTBYET COOTHOLUCHHE

Q= AL,

rne A — Tennopoii 3KBUBAICHT MeXxaHH4YecKOi palboTEHL.

BrniocneacTBun ObINM HAHACHDI Mephl AKBUBAJICHTHOCTH M 114 IpY-
I'MX BUIOB 3HEPIMH — XMMHUYECKOH, 3NMeKTPHYSCKOH U ap.

K cepenanHe XIX B, ObIJT OKOHYATENHHO CHOPMYIHPOBAH 3aKOH CO-
XpaHEHHA H NpeBpallecHUs SHEPTrHH.

DHeprua He BOZHUKAST U3 HHYETO H He UcUe3aeT BeccnenHo. OHA B
pa3nHYHBIX dHopMax repexOanT OT OAHOIO TeJla K ApyroMmy. O0Liiee KOMH-
YeCTBO IHEPTHH B H3ONHPOBAHHON CUCTEME OCTAETCSA MOCTOSHHEIM. J1aH-
Hbli 3aKOH TIOMYYHI Ha3BaHHeE MepBOoro 3akoHa repMoauHaMHKH. o
CYTH — 3TO 3aKOH COXPaHeHHA SHeprHH A4 H30MUPOBAaHHON CHCTEMBIL.
DTOT 3aKOH NeTKO OOBACHALST TIEPEXOI OIHOTO BUIA IHEPTHH B APYTOI.

DReKTpUYeCcKas IHEPrUs NIEPEXOAUT: B TEIUIOTY B JII0OOM Harpesa-
TEABHOM YCTPOHCTBE (BNMEKTPHYSCKHN 4YallHMK, TOCTED, PIEeKTpHYeC-
Kast TIeYb); B MEXaHHYECKYIO 9HEPIHIO (37ICKTPOABUIATENb H TP.)

MexaHnuecKas SHEPrus npeodpa3yeTcA B JIEKTPUYECKYIO B 3JIeK-
TporeHepaTope. XHMHUECKad 3HEPIruda NpeBpallaeTcs B 3JMeKTpHYCEC-
KYHK B TANBBAHUUECKOM 3JIEMEHTE (3JeKTpUYeCcKoi GaTapeike) UMK B
TETUVIOBYIO (IMTPH FOPEHHH MW OKHMCIEHHH). ITO TOABKO HECKOJBKO
IPHMEPOB TNIpeBpallecHUA pa3HbIX BHOOB 3HepruH. [IpH H3yUeHHH XO0-
NOOUJBHOM TEXHMKH OYAYT paccMOTpeHbl 0o0jiee NOAPOOHO 3aKOHO-
MEPHOCTH TIpe0Opa3oBaHUA TEANOBON H MEXaHHYCSCKOH 3HEPTrHH,

3.2, Ou3nvecke NapaMeTpsl BemecTsa

CocTodaHne mo60ro BSIICCTBA B H3BECTHOM arperaTHOM COCTOSHHUH
(TREPAOM, XKHIAKOM, Ta3o0bpa3’HOM) XapaKTePH3YETCH PasAHYHBIMH
(pHM3NYeCKHMH BeJIMYMHAMHA. ITH HHIHYECKUE BEJIMMUHEL, TTOIa0In-
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€Cs1 HEMOCPESICTEBEHHOMY M3MCPeHUIO, TIONYYHIH HasBaHHE Mapamer-
POB COCTOSTHUA BelllecTBa. K HUM oTHOCATCA: 00BEM M yACHbHBIHR 00BEM;
TUIOTHOCTL BELHISCTBA; JABICHIC; TeMITepaTypa.

Qovem. O6BeM, 3aHMMaeMblli 1 Kr BEIECTBA, HA3BIBACTCA VIENB-
HBbIM O00BEMOM: v

U=—

m

rae V' — obbeM BellecTBa, M>, M — Macca BENISCTBA, K.

BenvunHa, obpatHas yaeabHOMY 00BeMy, Ha3BIBacTCA IUIOTHOC-
TBIO, T. €. MAcCOl B eqWHHIE OOLEMa TeNa:

1 _m
p - " V ¥

U UMEET PA3MEPHOCTH KMAOTPaMM Ha KyOHuYecKMii meTp (KT/M%).

Jasnensne, I'az HAW XKUOKOCTD, 33KI0OUEHHBIE B COCYH, CO3IAIOT YCH-
jive, BO3ACHCTBYIONIEE H& CTEHKH COCYIA. ITO YCHIHE ABMSETCA pe-
3YABTaTOM CHJIOBOTO BOSﬂﬂﬁCTBHH MOICKYN BCIUCCTBO Ha CTCHKY CO-
cyaa. Ec/H 310 ycHIIMe OTHECTH K €AWHHLIE TOBSPXHOCTH CTEHKU CO-
CYZAa, TO NONyUYeHHana BeJIMYHHA 1 OyaeT dasacuueM p. UMHBiMH ciioBa-
MK, JaBJIeHHE -— CUNA, OeHCTRYIONIAA HA eIHHMIY MOBEPXHOCTM TeNa
B HallpaBJICHUH, NIEPIICHAHKYIAPHOM 3TO ITOBEPXHOCTH:

p=F/S,

rae p — nasienne, H/m? wu Ita; F— cuna, H; .§ — nmiowanas nosepx-
HOCTH, M°. ,

B cucreme CH paBneHue usMepsaercs B HploToHax (H)} Ha kBagpar-
HL# Metp (H/M?), 5Ta ennHuLia momyYyuna Hazpauue nackanb (ITa).
BenanyuHa nackanb 04eHb MaJia U HeyaoOHa Aidg NpaKTHYeCKOro NpH-
mMeHeHMA. Ha npakTuke Mcnonbiyerca BemdnHa B 108 pas 6onee kpym-
Hasl, TIOJIYYHBLLAg Ha3BaHHe Meranackanb (MIla):

1 MITa=1-10° Ia.

HOoC¢TaTOYHO YacTo Ha NMPaKTHKE UCTTONB3YIOT BHECHCTEMHBIE BEJIH-
YMHBE, TIpHUMeHseMbie A0 BBeaeHua CH, — rexHHuecKkas aTMmocdepa
{krc/cMm?) M Gap.

JaeneHue, oxa3bpiBaeMO€ OOHMM KHJIOTPAaMMOM CHAB (KIC) Ha
MOBEPXHOCTEL B OOMH KBaIpaTHBIM CaHTHMETP (CM?), HOCHT Ha3BaHUE
TeXHHYeCKOH aTMocheph:

1 ar=1 Kr/cM?.

Benuuuna napnenus, B 10° pasz npeesiamwinan nackans ([1a), mo-
Ny4ina HasBaHue Gap:

1 Gap =1-10° ITa.

BennuuHel, naMmepsionie JaBNeHHE, CBA3aHBl CASAYIOLUIHM COOT-
HotreHueM: 1 at =1 kr/em? = 10 000 kr/m? = 98 066 H/m? ~ 0,981 Gap.

CylLIecTBYET HECKONLKO CHCTEM H3MEPEHHA AABNCHUNA, OTNHYAIO-
INHXCA HAYATOM OTCYETA.

3eMHOH Wap OKPYKEH CIOEM BO3AYXA TOJLUHHOK MPpHOMU3INTENIBHO
30 kM. Bozayx MMeeT Maccy M o BeHCTBHEM CHIT IIPUTSOKEHKYM 3eMIH

*
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(rpaBHTALIHOHHBIE CMIBI) CO3N3-

€T JaBNeHHe, HA3bIBACMOE aTMOC- HaGuTounoe | 4 AbcomoTHoe
chepHBIM HIH GapOMETPHYCCKHMM. namneHue (p) | | AABTCHNIE (P))
ATrMmocdepHoe naBTeHHe HETIOCTO-
_ ATMocdepHoOe
AHHO W U3MCHAETCA B 3aBHCHMO panncais ()
CTH OT TEMMepaTypel BO3AYXa,
BJSXHOCTH M JAPYTHX MTApaMeTpoB lmf;“"q”c“c;m
COJTKOTHEIHA
oKpyxatolet cpenpl. OHO 3aBHCUT zanneHe {p,)

TAKXKe OT BBICOTH HAl YPOBHEM
BEMIIH, NMpPHUYEM C YBeJTHUYEHHEM
BbICOTEI HABJIcHWE NMOHHKAETCH.

Ha ypoBHEe MOps, MPHHATOM 34
HYJEeBYIO OTMETKY BBICOTEI, AaTMOC-
depHoe (GapoMerpHueckoe) nasineHue coctapndeT 101325 I1a 1 Ha-
3BIRAETCA HOPMANBHEIM aTMOC(hepHBIM (GapoOMeTPUIECKHM ),

B pa3HBIX CHCTEMAX Uit OTCUYETA JaBISHHS NPUHHMAETCS abCOmIoT-
HBIH BaKyyM MAH aTMocdepHOe JaBmeHUe.

Ecnan napneHHe HaMepsoT OT adCONIOTHOIO BaKyyMa, TO TaKoe JaB-
NEHWe MOAYYHIo Ha3sBaHHEe abCoNMIOTHOIO JaBNEHKA p,.

Ha npakTHKe 4alie BCETO H3MEPAIOT JaBlNeHHe, NMPEBRIIAIOILES aT-
MoCc(epHoOe, T.€. 3a HAYaNno OTCYETA NPUHATO atMocpepHOe. Takas cH-
CTEMA OTCYETA MO3BOISET YIIPOCTHTh KOHCTPYKLMIO TPpHOOPOB Ans H3-

Puc. 3.1. CUCTEMEI H3MepEHHA
NaBNEHHWA

MEPEHHs AABJICHHA, HO 0ONANAeT HeFOCTATKOM — H3MEPEHHOE JaBAe- .

HHE 3aBUCHT OT 3SHAYeHUsT aTMOC(EPHOro AaBIeHNs.

H3MepeHHOe JaBjJeHHe IO JAaHHOH CHCTeMe OTCUEeTA TIONYUHIIO Ha-
3BaHle W3OLITOYHOTO.

Hz6errounoe p, M abcomoTHOE p, DABASHWA CBA3AHBI COOTHOILEHHEM

Da=Pu+ Pes
rae p, — abconTHOE TaBicHHe, I1a; p, — n3bulTOUHOE JaBneHue, IMa;
Pe — aTMocdepHoe (DapoMeTpHueckoe) gaeicHHe, [la.

Ecnu maslcHHE XHAKOCTH WIM I'a3a B eMKOCTH WAM cocyle OyaeT
HHXKe arMocepHOTO, TO TAKOES HABJIEHHE Ha3bIBACTCHA BAKYYMMETpHYE-
CKHM, a COCYA HaxOAMTCH TIOA pa3peXeHHeM WnM BaKxyymoM. B coor-
BETCTBHH € PHC. 3.1 BaKyyMMeTpHYSCKOE JaBNC¢HHE OMPEeHSNHTCA KAaK

Pe=0s— P,

rae p, — BAKYYMMETPHYECKOE xaBicHMEe, Ila; pg — atMocdepHoe 1as-
nenwue, Ila; p — HaMepenHoe nasneHue, Fla.

CreayeT NOMHUTD, YTO PAa3HOCTh MEXKIY aTMOC(EpPHEIM JaBIeHHEM
1 aOCONIOTHLEIM BAaKYYMOM NPHONN3UTeNRHO paBHa 0,1 MIa.

Temneparypa. 3TOT MapaMeTp XapakTepH3YeT MepY HarpeToCTH Tehla.
M3 ¢pU3HKU U3BECTHO, UTO TEMITEPATYPA MOXET CIYKHUThL Mepoil SHep-
THM OBHXCHUH MOJIeXyn BellecTBa. Ilpuuem, yemM OGONbII¢ 2HEPrus
ABHKYLLIHXCSA MOJIEKY BELISCTRA, TEM BLILIE €0 TEMIIEpaTypa.

B koHue XVIEI 8. M. B. JlJoMOHOCOBEIM GBLUTO MpeAcKa3aHo, Tro d0JI-
»KHa CYUISCTBOBATL TAKAd TeMIepaTtypa, NMpH KOTepoii JBMXKeHHE MO~
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NeKyn HOMXKO NONHOCTBIO NpeKpaTHThes. TIpHYeM 3Ta TeMIieparypa
JOJKHA OBITE MMHHMAIBHO BO3MOXHOH M AABHEHIIES INMOHHXKCHHE
TEMITEpATYPhl TEJIa HEBO3MOXHO. BriocjeACTEMH aHIAWHCKHIA yYeHBIH
B. ToMcoH (KenbBHUH) MPeUIOXKHMA HA3BATE TY TEMIEPATYPY <«adco-
JIOTHBIM HYJCM» M HAMHHATE OT HEIMO OTCUET TeMITepaTyphI.

B Hacrosiuee BpeMs B OTeUeCcTBeHHOH W 3apybeXHOH MpaKTHKe
HCNONL3YIOTCS TPH OCHOBHEIX TEMIIEepaTYPHBIX WKaNbl: KelbBHHA,
Llenscua u Papenreiira.

lixana Keaveuna apnsieTcss OCHOBHOH WIKanol TeMnepaTyp B CHUC-
teme CH. 3a Hayano orcueTa NpHHAT «abconioTHEIE Hynb». EnnHKWLEi
W3MEpPeHHA TeMnepatypbl T apnastercsa kKefbBHH (K), BeAHYUHA KOTO-
poTo pasHa 1/100 yacTH TeMnepaTypHOro AHana3oHa MEXIy TeMIIcpa-
TYPOH TassHUA BOIHOTO Jbia (273,15 K) um teMneparypoil KMIIEHHS
BoOEl (373,15 K). B mkane KenapBUHa OTCYTCTRYIOT OTpHLIATE/ThHBIC
TeMIIEPATypPEL.

3a HAYaNo OTCUYETA B Wwkase Heavcus ripHHATa TEMIICPATYpa TAAHKA
Aeia, a 100 *C cooTBeTCTBYIOT TeMITepaType KHIMeHHs BOAsl, PABEHCTBO
COUHUL[ U3MEPEHHA TeMIepatyp B IuKanax KeapBuHa U LlenbcHs mno-
3BOMSIET CBSA3ATh MX COOTHOIIEeHHEM

T=1+273,15K; r=T-273,15°C,

rae T — TeMneparypa no wkane KenssuHa, K; f — TeMnepaTypa o
mikane Hempcus, °C.

3HayeHUs TeMrniepaTyp no wWwKane Llenbcua MOTyT OHITE NMOMOGXKU-
TENBHBIMH U OTPHHATENBEHBIMI. HauMHu31aa teMmeparypa no wkKane
Henncus cocrasistet —273,15 °C.

B xayecTRe OOHOrO Irpanyca TeMnepatypHol tuxasst Papencedima
npuHarTa 1/100 yacTts TeMIepatypHOro MHTEPBAIA MEXIY TeMIepary-
PO TassHHUA CMECH CHera M HaluaTHIpa ¥ HOpPMAaAbHONH TeMepaTypoit
4enroBeyecKoro Tena. [No wkane apeHreiiTa TeMnepaTypa TagHHUsA Hbaa
{0°C) okasmiBaeTca paBHOH +32°F, a TeMmnepaTtypa KMIIeHHMS BOBI
NpH HopMadabHOM AapaeHuUH +212°F. HHTepBan or TastHHA Jbda 10
KMMNeHna soasl coctapnsaeT 180 °F.

ITepeBoa k3 TeMnepartypHoii wWKansl Lenscua B wukany PapeHre-
Ta OCYLISCTBIACTCA HO QOpPMYrie

L _50 — L] _20
C—Q(F 32), F—5 C +32.

3.3. ITpuGopbl ANA H3MEPEHHA OCHOBHBIX tlmanqecmic BEJIMYMH

PaccMoTpeHHBIe paHee (DHU3HYESCKHE BEIHYMHBI ABIAIOTCS MO-
KazaTensaMu paboTel MHOTMX MAlUHMH M YCTAHOBOK H TPeOYIOT H3Me-
pPeHHT,

H3mepentierm HA3LIBAKOT MIPOLECC CPABHEHHS H3MepPAEMON BEJIHYH-
HBl ¢ DM3NYeCcKOi BEAHWYHHOLN, MPUHATOR 33 ¢OIMHHILY H3MEPEHMS.
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Puc. 3.7. ManomeTp ¢ 0MHOBHTKOBOIT
TpyQUaToit mpyKHHOII:

! — TpyGuatas npyxuna {Tpytka bypnonay;
2 — cTpenka MaHomerpa; 3 — nonoaok; 4 —
OCHOBAHHKE TPYOUATON NPYXHABL 5 -— NpH-
COCOHMEHWTENbHLIN WITYLep; 6 — 3yBuathlii
CekTop; 7-— 3ybyaroe xoneco, §— cnp-
PaNbHAA BOIBPAaTHAA NPYXHHA

Takass onHoBHTKOBas TpyG-
yaTag MpyKHHA A0TY4YHaa Ha3Ba-
HHE «TpyOoka bypooHa». KoHcT-
PYKUMS TIPYXXHHHOTO MaHOMeET-
pa ¢ TpybGyaToH NpyXMHOH no-
KaszaHa Ha puc. 3.7.

[Tpy mioBBIWUCHHH AaBIeHHS
NpyXHHa [ cTpeMUTCA paso-
THYTHCA, 4 IIPH MMOHWXKEHHH —
ckpyyusatecd. JIKGoe H3MeHeHHe
KPUBU3HBI TPYOKM 4epe3 ITOBO-
JOK 3, 3y0UatThlit cekrop 6 1 3v0-
yaToe KOJieco 7 mepeaercsa Ha
CTPEJIKY 2 MaHOMETpa.

IpyXKEHHPIMM MaHOMETPAMHK
U3MEPAIOT AABNMICHWE BLILIE WIM
HHXKE aTMocepHOTo.

[Iprbopsl, 3mepdiolIne nipe-
BbILLIEHUE JABJACHUA HAA aTMOC-
GepHBIM (BapoMeTpHUECKUM),
NMOJIYYMIAH HA3BAHHE MAHOMEMPos

usbbimonH020 dagaenus. MaHOMETPBI, U3MEDSIIOILIHE AABIEHHE HIKE AT~
MOCHEPHOTO, MONYYHIH HazBaHKe saxyymmempog (puc. 3.8, a), Cywe-
CTBYIOT [IPHGOPDE, MO3BOAAKIINE HIMEPATD JABACHME KaK Bbille, TaK
W Hibke SapomMeTprueckoro. Takue MPpHGOPE! IONYUHIN HA3BaHAe Ma-

HOBaKyyMMeTpoB (puc. 3.8, 6).

Hna ynobersa o6cnyKHBAHNA XONOMHIBHOIO 00OPYIOBAHHSA YACTO
WIKa/IB! IPYKHHHBIX MAHOMETPOB CHAGXKAaIOT TeMTepaTyPHOH LIKaI0E.
OrpaHuveHHeM NMpUMEHEHUS TaKUX MaHOMETPOB ABIAETCSA TO, YTO OHH
AT NOCTOBEPHBIC MOKA3AHWA TOABKO AN TOro XaajareHTa, KOTo-

PHIIT YKa3aH Ha mikane.

760

i
Krefom? PPERH-12
Mauosa

16

MeTp 4

Puc. 3.8. TlpuGopsl ans wamMepeHUA Jashennit u paspsKeHRit:
4 — BaKYYMMETD; 6 — MaHOBAKYYMMeTp ¢ TeMmeparypHoii wkaroif ans R12
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ITpuboper oA H3Meépenns BAZKHOCTH BO3AYXA

Ilpu xonomuneHo#H 06pabOTKe MHLICBBIX MPOAYKTOB BOINYX Yallle
BCETO BHITIONHAST GYHKUMH TEMMOHOCHTENN MEXAY HCIIaPHTEIIEM XO-
JOOUABHON MAIIMHBI H TIPOAYKTOM.

Bo3zdyx — 3T0 ME€XaHHYECKasg CMECh Ia30B Y BoaaHoro napa. Cyxoi
Bo3oyX (Oe3 BOZAHOIO mapa) cocTodT M3 78 % azora (Mo oOBEMY),
21 % xuciaopona U 1% CoOCTABNAIOT YINMEKUCABI ra3, BOAOPON, re-
TTHH, HEOH, aproH. Bo3MoOXHBI MTpUMECH M ApPYTIHX Ta3000pa3HEIX Be-
LIECTB — MPOIAYKTOB CrOpaHUsl TOMJIWBA B ABHUIATEAX ABTOMODMIICH,
BbIOPOCH! TETUTOBLIX 3JMEKTPOCTAHLMK, XHMHYECKHUX M METAILTYPrHYEC-
KHX ITPOUIBOICTE.

O6BeMHan J01a BOASHOTO Napa B Bo3dyxe cocrarngeT 1...3 % u 3a-
BHCHT OT IMOTOIHHIX YCIOBHH, KNHMATa MECTHOCTH, HATHUNS BOACEMOB.

BnaxXHocTh BO3OyXa NMPHHATO OLIEHHMBATL A0COMIOTHOH H OTHOCH -
TEJIBHOH BEJTHYHHOM.

Abconaromnas enaxcHocntb 603dyxa — 3TO Macca BOASHOTO TIapa B eflu-
HULE 00BeMa BO3IyXa. AOCOMIOTHYIO BIAKHOCTE HAMEHSIOT B IpaMMax
Ha KyOrdecKHit MeTp Boamyxa (T/M%) WIH B KIWIOrpaMMax Ha KyOHYec-
KM MeTp (Kr/M3).

Jlnda Bozayxa TIpW ONMpeNeneHHOW TeMIIEpaType CYIUECTBYET mpe-
neabHada aGCOMIOTHAA BAAXHOCTh, KOTA KOJIHYECTRO BOASHOTO Iapa B
BO3IYXe MaKCHUMAIBHO. JTa NnpedenbHas abcoIoTHas BIaXHOCTh Ha-
3BIBACTCA @AQC0EMKOCIbIO.

OTHoneHne adCOMOTHON BIAXHOCTH BO3IYyXa K €F0 BIAroeMKOCTH
TIPH OBWMHAKOBOI TEMIIEPATYPS HA3BIBACTCS OMHOCUMEAbROU GAANCHOC
mor ¢, OTHOCHTEABHYIO BAANKHOCTD
BPUHATO H3MEPSTE B IIpoueHTax. [lpn I~ 3~ | 2
OTHOCHTENIBHON BnaxHocTH ¢=0%
BO3IyX abDCOMIOTHO cyxol (B nmpHpone
TaKoe COCTOAHHE He BCTPeYacTcs).
3HaYeHHE OTHOCHTENBHON BITAXHOC-
TH ¢ = 100 % CBMACTENBCTBYET O TIpe-
nenbHoil abconloTHOH BHAXKHOCTH, a
BO3OYX HA3LIBAETCA HACHILECHHEIM BO-
OSAHBIM [TAPOM WIH TIPOCTO HACBILIEH-
HbIM.,

Hns u3aMepeHHUs QTHOCUTENBHOMH
BJAAXHOCTH HMCIIONB3YIOTCS TICHXPO-
meTpol. TIcuxpomerp — 310 npudop,
COCTOALINI M3 ABYX TEPMOMETPOB —
CYXOTro U MOKpoTo {pHc. 3.9).

BanmmoH4YHK ¢ TepMOMETPHYECKOIH
KHIKOCTBK MOKpoOro tepmomerpa  Puc. 3.9. Ilcuxpomerp ABrycra:
OOCPHYT TKAHBIO, CBODOIHBIM KOHEL 7 — cyxolt TepMOMeTp, 2 — MOKDbIt
KOTOPO# MOTpy:XeH B BOooy. BOMAa MO tepmometp; ¥ — peseppyap ¢ BOJOU

l1ll_l_lllrllli¥l*

qllllll_lllllllllj
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TKaHK, KaK T10 GUTWII0, MTOAHMMAETCs! BBEPX M CMaYHBaeT DANITOHYHK
TepMoMeTpa. C MOBEPXHOCTH YBAAXKHEHHOM TKAHH BOJA MOCTOSHHO WC-
NIApSETCS, W TEMIIEPATYPa MOKDOTO TEPMOMETPA BCErZIa HIXKE CYXOro.
Hcnoneaysd noKasaHMs CyxoTo M MOKPOTNO TEPMOMETPOB MO MCHXPO-
MeTPHYECKOMN TaGAHUE, OUPEACHaIOT OTHOCUTENRHYIO BIAXHOCTE BO3-

Iyxa.

TedercKaTeIu

IMouck yredex XiagarcHTa M3 XonNoaWIbHOI MAIIMHBL ONWH U3 BaK-
HBIX ITAMIOB PEMOHTA XGJMOAWABHOTO OBOPYIOBAHHA.

OnHUM CaMBIX NIPOCTHIX CHOCOOOB HAXOXACHMS YTCUEK ABIAETCA
oOMBINHBAHNWE. B Bome pa3poasaT MBIIO M MOAYYEHHBIH PACTBOD KHC-
TOYKOH HAHOCAT HA TO MECTO, e NPeNNONATAeTCs YTeYKa XJIasareH-
Ta. 06 yTeuke CyIAT 110 HAMMYHIO ny3bipeii. HemocTaTKoOM TaKoTo Me-
TOAA ABIAETCH CIOXKHOCTE OOMBINHBAHMSA BCEX NIPSINOAaTacMEIX MECT
YTEUEK.

MecTa yredexk B XOJOMUABHHX MalIuHax, pafoTaoimmux Ha gpeo-
He 12 (R12)}, dpeone 22 (R22) wnu dpeone 502 (R502), oGHapyxXH-
BAIOT ¢ MOMOLWULIO VHuSepcaabHol aamnbi (puc. 3.10). Jlammma cocTouT
n3 Sannosa [, sanoaHeHHOro
CMechIo MpomaH-0yTaH, W He-
NOCPEeACTEEHHO TOpPeaKkH 5.
CMechs npomaH-OyraHa 4yepes
coniio 3 H 3KEKTOp 6 TIOCTY-
naeT Ha HakoHeYHHK 4 ¢ Men-
Ho# Hacaakoil. DxeKkTop 6 yc-
TPOEH TaK, 4YTO Opn pabore ro-
peiaxH B TpYOKY 7 moAcachiBa-
eTcs BO3ayx. Ecliu ee nmoaHec-
TH K MECTY YTeUuKH, TO Ipo-
W30HIET OKpalllMBAHHE IIAME -
HH TOpElKH B 3¢/ICHOBATHIN
IIBET, a BbICOTa ropeuua da-
Kena yepenuuHupaeTrcs., Ecau
yTe4yKa XiagareHTa 3HaYuTe/ b~
Had, TO TU1aMd cHAa4YaJla cTaHoO-
BHUTCH 3€NICHBIM, 3aTeéM ApPKO-
ronyOepiM, HaYHHAET BRIACAATh-
csl OEIM, 2 NIaMsl FOPeSIKH MO~
JKET NMOracHyTh,

B nocneanee BpeMs Bce

Puc. 3.10. YaneepcanrsHat namna nis of-

HapyXKeHH# yTeueK XajareHra; BONBILEE DACIT AHEHIE 110
I — banaoH ¢ nponan-0yraHoOBOH CMECHID; p pOCTp

2 — 3aTIOPHO-PETYNUPYIOWMNE BEHTHAL;, F — AYIAI0T TEKMPONRLIE meHeuc-

corLio; 4 — HAKOHEURHK C MERHO#H Hacamkoil; NAMEAU (puc. 3.11). Bro nepe-
5— ropenka; 6 — 3KekTop; 7— TpyOka HOCHOH pHOOp, OCHAMESHHBIHN
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THOKUM UHUIZHTOM [ U3
MeTANJIOPYKaBa, Ha Top-
Lie KOTOpOro pasMeilia-
€TCA YYBCTBHUTENBHBINA
eMeHT 2 {HOHM3alH-
OHHBIN JAaTYMK KWIH OaT-
YUK TEIUICIIPOBOIHOCTH).
YyBCTBUTENLHEIH 3J1€-
MEHT ITOJHOCAT K MECTAM
NPSAMOAAraeMbIX yTeYeK
XNAamnareHTa 1 B crydae 0~
HAPYKEHHA YTEUKH IIpH-
0op H3taeT 3BYK BRICOKOH
TOHANBHOCTH WJIH HAYH- =
HAeT MHIATh CUTHAIBLHAA Puc. 3.11. BneKTpoOHHLIN TeyenckaTenb:
JdaMIIa H BKIKYACTCH | — ruOkuit Waadr; 2 — 4YBCTBHTERbHBI FTEMEHT
3YMMeEp. DAeKTpOHHEIE '

TeyeHcKaTeNd o0/Iafal0T OUeHb BRICOKOH YYBCTBUTENBHOCTEIO, YTO 110-
3BONACT ONPEIeaHTh HebonpIMe yredkH XnagareuTa. K wx segocrar-
KaM CACOyeT OTHECTH HERBO3IMOXHOCTE HCITONB3OBAHHA AN olpenene-
HHA YTeYEeK aMMHAYHBIX XOJOAWIbHEIX MAILHH.

3.4. OcHoBbl TEpMOAHHAMHKH 0 TENnJIonepenan

OcnoBbl TEPMOIHHAMHKH

Bce, 4To GTHOCHTCA K TIOHATHIO «XOMOOMABHAA TEXHHKA», HEpas-
PBIBHO CBA3AHO ¢ TAKMMH NMapaMeTpaMH, Kak TEMIIEPATYpA M TEIVIOTA.
Ana roro 4todbl OXJIAAUTH KAKOE-1HOO TEJ0, T. €. HOHU3HTE ero TeMile-
PAaTYDPyY, HEOOXOAMMO OTBECTH OT T¢Na ONPEICICHHOE KOJHYECTBO Tell-
10T {3Heprun). Mepoit oTB¢IeHHONW SHEPTUH Teja (BelilecTpa) ABIA-
€TCSH TEMIIEPATYPa. DHEPTHSA MOXET NEPEIaBaTECA OT OIHOTO TeNla K Apy-
roMy WIH INPEeBpalliaThCA B APYTHE BUALI 3HEPTHH, HANIPpUMep 3/1eKTpH-
YECKaA B MEXAHWYECKYIO MNH TEIUIOBYIO, TEIUVIOBAst B MEXaHHYECKYIO.

Tepmodunamuiold Ha3EIBaeTCA HayKa O 3aK0 AULECHWSA Ofl-
v BIOF SHEpivi apyTie. TATFOE HispaNe NpORIOUNG OT 28
TPEUECKNX CNOB. «TEPMO»> — TEILIOTA U «AHHAMHUC» — CHNA, T. €. OCHO
B’%?Dﬂmpmﬂ“ﬂ, W CPOPMHPOBAIOCE B KoHile XIX B., ROTA:

PacrpoCTpAHEHHE NOAYYWIM NIADOBLIE MALIHHEL, padOTa KO-
TOPLIX ObLTa OCHOBaHA Ha MpPEBPALICHUM TEMAOBOH 3HEPruM (Tero
Thi) B MEXAHHUYECKYIO 3HEPIHIO {paboTy).

PacecmaTpuBasi CTPOSHHE BELECTBA M BHABI BHYTPEHHeil SHEpIuH,
MBI YK€ c¢POpPMYTHPOBANIN OAKH M3 OCHOBHBIX 3aKOHOB TePMOIMHAMH-
KM. 3akoH, HOTYYHBILIMIA Ha3BaHHE IIEPBOTO 3aKOH2 TEPMOIHHAMHKM,

ABJSIETCA 3aKOHOM COXpaHeHWsl IHEPTHH, NPeICTABIICHHLIM B hopMe,
yIoOHOH ANnd ONMHCAaHKA MpoLecca nepeiavt TeIVIOTH | NpeBpalle HHA
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MEXaHWYECKOH IHEPrHH B TEIUIOBYIO, 3aKOH CHPaBETMB INsI BeeX 0e3
MCKNMIOYEHHS Tei, YY4acTBYIOLUHUX B MIOGLIX SIBACHHAX M Npolleccax.

B peanbHLIX YCJIOBHUAX HEPTHA B (OpPME TEIUIOTH NEepeaaeTes oT 60-
7S HArPETOrO TENA K MEHES HArpeTOMY. 3T0 €CTECTREHHLIMN mpoliece U
38ech He TpebyeTcAa DONMOMHUTENBHEBIX MeD JIJis eT0 OpraHH3aLHH.

PaccMmaTpuBas nmpougecchl XOMOINABHOI TeXHMKH, Yallle BCETO CTaA-
KHBAOTCH ¢ O0paTHON KapTHHONH — HeOOXOIMMOCTRIO Mepenadyu Ter-
JOTHL OT MEHEE HarpeToro Tela K Dofee HarpeToMy. IDTO oXiaxiaeHue
BO3AyXa B XOJOAWIBHOH KaMepe, OXITaXAeHHE 1 23aMopaXUBaHHE MpoO-
AYKTOB TIepen XpaHCHUEM, XONOINALHOE XpaHeHHE TNMPOIdYKTOB.

OGocHOBaHHE nepeladd TeINoThl ¢ GOoNee HH3IKOIO TeMIeparyp-
HOTO YpOBHS Ha 00Jiee BRICOKHH JaeT BTOpOH 3aKOH TEPMOAHHAMHKH,
OOHa U3 (POpMYIINPOBOK KOTOPOIO IMacHT: «TeroTa He MOXET Tepe-
XOHOUTE caMa coboll oT HGonee XOonoIHOro Tena K 6omnee ropsyemy. g
nepenavyy TeIIOTH HY:KHEB CIEHHAABHEIC HCKYCCTBEHHBIE YCIOBHUA —
OpTraHH3alKA LHKNa ¢ 3aTpaTol paGoThl». Ilepenadya TeIwioTe ¢ HH3-
KOIo ypOoBHA Ha GoJiee BHICOKHIA CBA3aHa ¢ HANHMYHEM TEPMOOMHAMH-
YeCKOM CUCTeMEl (MOCPCHHHKA), cOBEPIUAIOLICH LHMKN ¢ MPOLECCOM
npeBpauicHua paboThl B TEIAOTY. '

Tepmodurnamudecrum yuxrom (WIH KPYTOBBIM TTPOLIECCOM) HA3BIBA-
0T TIPOLECE, MPH KOTOPOM TEPMOIWHAMMYECKAs CHCTEMAa, BEINIA W3
MepBOHAYATBHOIO COCTOSTHHS I10 3aBeplUIcHHH LIMKIA, BHOBb BO3Bpa-
HIAETCH B 3TO Xe COcToAHMe. Pasnuyalor npaMble W 0OPATHBIC WHKIIBI
(puc. 3.12).

B npasmom yuxase TEIIOTA NEpeNacTCH OT TeNa ¢ BGoNee BHICOKOTO
TeMIIEpaTYPHOIO YpPOBHs K Teny ¢ 6osiee HU3KOH TeMneparypoid, a
TEPMOIMHAMMYECKAS CUCTEMA, BEIIIOAHAIOWAA PpOib MOCPEAHNKA, (Ipe-
BpaImaeT yacTh NepeaaBacMoOi TSIUTOTH B padoTy.

B obpamnom yuxae TENNOTa MepeaacTcss OT TeNa ¢ Oolee HU3KOM
TeMICPATYPOH K TEAY ¢ DOJee BLICOKOH TEMMEepaTypOil, HO A OCY-
1IECTBACHHA 3ITOTO Npollecca TpebyeTca 3aTpaTa 3HEPTrHM.

.y //_////////f////
Q)
E ;’ i C:;~

TS //////////// LS

a 6
Puc. 3.12. Ilpamoii (a) u oOpaTHBIi (6) TepMOAHHAMHYECKHE 1THKIIBI

T} — Teno ¢ Gonee BHICOKOM TeMnepaTypoil;, 7> — Teno ¢ Gosee HN3KOH TeMIIepaTypon;
Q — TennoTta, L — pabota
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JItobas XononunapHaA MallMHA peanud3yeT oOpaTHBIH TepMOIHHA-
MHUYECKHH MK U noA00Ha HAcoCy, «IMepeKadyuBalolEMy» TeIHIOoTY
(, c Donee HM3KOTrO YporHA T, Ha Gosnee BBICOKMI 7|, HO AAas 3TOTO
npouecca Tpebyercsa copepituTe paboty L. IIpHyeM Ha Goxee BHICO-
KHH TeMIIepaTypHLII YpOBEHD OVIET 11epeadaHo KOMHYECTRO TETLNOTH!
Q= @, + L. Takue o6paTHble TepMOIHHAMMYECKHE LM KITHI MOTYYHIH
HAa3BAHME XONOANIbHBIX.

OcHoBM TEMNONEPEIATH

TIpu oxnaxaeHNHA NN 3aMOPaXKHBAHWH TIPOUCXOAUT TIepeaaya Temn-
AOTEL (3HEPrHH) OT OAHOIQ Tea K ApyroMy. [las repegadydt TerUTOTH
OT OJHOIO TeNa K IpYroMy O0S3aTelbHBIM YCIOBHEM SBJSISTCA pas-
HOCTE TEMIEPATYp TEI, NMPKUCM TEIIOTA NEPeaacTesl oT Tesa ¢ 0onee
BBICOKOH TeMIepaTypol K Tesy ¢ 6osiee HU3Koll, Teno ¢ Gonee BHICO-
KO TEMMepaTyYpol TIONYYWIO HA3BaHMe UCTOUMHHKA TeIUTOTH, a TEdo
¢ Oonee HM3KCOH TeMOepaTypOl — MPUEeMHHKa TerioThl (TEIIONpH-
eMHHKA).

[lepenaya TEMAOTH MOXET OCYILECTBIATLCS TPEMA CIIOCODAMH: TET-
JIOMPOBOAHOCTEIO, KOHBEKLHEH N H3NYUEHHEM.

Tennonpoeoanocts. Ilpolece nepegadyu TENAOTHL OT OAHON YACTH-
Ubl TeNa K APYroii MAW OF OJHOIO Teia K JApyroMy, KOoraa 3TH Teja
COMPUKACAIOTCA IPYT ¢ APYIroM, Ha3bIBaeTCA TEIVIONPOBOIHOCTEIO, Ha-
TPEB N100OTO Teja ¢ OOHOH CTOPOHEI MPUBOIHT X TOMY, YTO Yepes
HEKOTOPOE BpeMd XOJOMOHAL YACTh TEa HAYMHAET HarpepaTbed. Mone-
KyJTbl Harpetof 4acTH Tefia MMEIOT CKOPOCTE OOIBLIVIO, YeM MONEKY-
JBI XononHo#M Yyacty. [TepemelialoTess OHH Ha GoJbllIee pacCTOaIHHE H
MMpy CTORKHOBCHHUHM ¢ MOJCKYIAMH KOJIO,IIHOﬁ HYacTH Temna nepenarT
MM YaCTh CBOSCH 3HEPrHUH. YBEIHYEHHE IHEPIrHH MONEKYJ XOJ0aHOM
YacTH TENA MPUBOAKT K TMOBLIIUEHHIO TEMIIEPaTYPhI.

TennonpoBOAHOCTRIO TEITIOTA MOXET NepEeIABATLCA He TOABKO BHYT-
pH OTHOPOIHOro Teaa. EciIM aBa Tesa MIOTHO COMPHKACAIOTCA APYT C
IPYIoM, TO Yepe3 KOHTAKT 3THX TCA NepelaeTcs TeiioTa. Temlonpo-
BOOHOCTBIO TSIUVIOTa MOXET MEPSNABATECA M 4epe3 XKUAKHE U Ta3000-
PA3HBE TERA.

HUHTEeHCHBHOCTE NMepeaaduy TeTIGTH HEOAMHAKOBA M9 PasHHIHBIX
MATEPHANIOB. MeTannsl XOpolie NpOBOAAT TEIUIOTY, 4 BCIEHEHHBIC
NMONHMEPHBIE MATepMANbl {IEHOIACT, NMEHOOOANYPETAH) — TUIOXO.
MaTepmanbl ¢ Xopowei cnocoOHOCTRIO TISPeiaBaTh TEHAOTY NONYYH-
MM HA3BAHUE TErMOMpPOBOLHBIX MaTepHanoB, Matepmanbl ¢ HH3KOM
TEMAOTIPOBOAHOH CMOCOBHOCTRIO MONYUHIAH Ha3BaHUE TETTOH3OANU-
OHHBIX MATepHanoB. TBEpALIE BEMIECTBA SABIAIOTCH OoNee XOPOUIHMH
MPOBOAHHKAMH TEMAOTHI, YEM XKHUIKOCTH, a4 XHIKOCTH — JIYYUINMH,
Y&M Tashl

ITepenaua TerwIoTH TSIUIONPOROAHOCTLIO NIPSAMO TIPONMOPLIMOHAb-
Ha Pa3HOCTH TemnepaTyp. KoiHdecTro TerioTel (), mepegapaeMoe Ter-
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t 4 JHIPOBOAHOCTBIO, ITPHHATO OLICHW-
BATH NIOTHOCTRID TCILTOBOIO ITOTOKA

_Q
q_FT’

Y
oy

Ty

TAE ¢ — TUIOTHOCTE TeILIOBOTO 1T0TO-
- T Ka, Br/M% Q — XonuyecTBO mepe-
/ JaHHOH TernoTsl, Jx; F — romoianh
TIOBEPXHOCTU, HYEPE3 KOTOPYIO [Tepe-
JaeTcs TEIOTA, M2, T — BpeMs, C.
0 . g [TAoTHOCTHIO TEMAGBOIC MOTOKA
b g Ha3blBaeTCd KOAHYECTBO TEIIOTHI,
Prc. 3.13. MsmeHeHue TeMnepatyphl  mipoxofsieil (nmepenapacMoit) ye-
O TOMUWHE TROCKOH CTEHKH pe3 eRUHHLY NOBepXHOCTH F B efln-
HHUILY BPEMEHH 7.
H3meHeHe TemnepaTyphl MpH Tiepefadye TEAOTHL UEpe3 CTEHKY
TORIUMHOMN & MoKa3aHo Ha pHc. 3.13.
Tennora nepesaeTcs OT NEBOI YaCTH CTEHKH, HArpeToif 2o TeMIe-
patypel 1), kK Gonee xomoaHol (npasoil) YacTu ¢ TeMneparypoil 7.
[TTOTHOCTD TEMTOBOrO MOTOKA

T

rae & — TOANIMHA CTeHKH. _

Koadduumenr A HaspipaeTca Xod3hHUIUESHTOM TENNOTIPOBOIHOC-
T U HMeeT pasMepHocTh Br/(M-K). BeanunHa koappruyerra Tenno-
TIPOBONHOCTUH TIOZBONACT ONMPEHNENUTb, K KaKoi rpynne (Teruionpo-
BOAHBIX MAH TEIVTOH3OASUMOHHLIX) OTHOCUTCA TOT MU MHOH MaTe-
paan. Tak, mrs wycrodt Mean A = 390 Br/(M-K), a aag neHonxacta
A =0,03 Br/(M-K).

TerronpoBoIHOCTS XXHaAKocTeH coctarniet A = (0,1 ...0,7) Br/(Mm-K},
a as razoB A=0.01...1,0 Br/{m - K).

o
Ha mpakTiike npHHATO BENWYUHY - HAIHIBATL TEPMUUYECKHM CO-

Tpo reM R B atoum cnyuae mnoTHOCTE TeryIoBOre MOTOKA onpe-
SMUTCH KaK :

[Tepenaya TEIUIOTE MOXET OCYLUECTRIATLCA YEPe3 MHOTOCAOUHYIO
CTeHKY. IIpuMepoM Takoil CTEHKY MOXKET CYKHTh TETUIOHIONALHOHHOE
OTPAXACHHE CTALMOHAPHEIX XOMOLUALHBIX KaMeD WU TeIUToBad H30/I9-
[THA TOPrOBOrO XOJIOAWIEHOTO 060pyA0BaHNA. B 2ToM Cliyyae TepMuyec-
KO€ COMNPOTUBACHNWE MHOCOCTOWHOW CTEHKH CONPCHCAMTCA KaK CyMMa
TEPMHAUECKHX CONPOTHURIEHNI BCEX CNOLB!
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Koupexuust. flepenaya ter- | ————
TIOTHL MOKET OCYIIECTRIAATHCS - D
He TOMLKO B BHAE Mepelaun / 7
IHEPTHH OT OAHOH MOJIEKYJIE] ¥ J’
K IpyTo#, HO ¥ TepeMelIeH - \ \
eM MONEKYJ B NMPOCTPAHCTBE. | LN s
Ecnu MbI HMEEM IIOTOK Cpe- \ - /
Apl (rasa WM WUAKOCTH) M -—

TEMTIEpATYPa NOTOKA B PA3SHBIX
MecTax pasnuyHa, TO Takoi
criocob nepenadn TeNOTh Ha~
3LIBAETCHA KOHBEKLINE

JBisKeHUE Ta30BOH HWIH IOl cpesl Mof AeHCTBHEM PasHOCTH
TeMIepaTyp MOKeT OBITh ecTeCTBEHHBIM, §e3 CTieIinanbHbIX YCTPOHCTR,
mepeMelalonmx cpeny. [IpuMEpPOM TAKOTO IBICKEHHA MOXKET CIIYXHTh
CHCTEMA OXAAXKACHHA XOJTOTWIBPHBIX KaMep. OxnaxIeHHBI BO3TYX HMEeT
GOBIIYIO TIOTHOCTh B OITyCKAcTICa B HICKHIOW YaCTh XOJOZUMLHOH
kameps! (puc. 3.14). TaxkoH crnocot KOHBEKTHBHOTO TeTniooOMeHa 1o-
JIy4¥IT Ha3BaHHE ecTecTBeHHON KOHBEKLIHH.

NlsuxeHue Cpellbl MpH KOHBEKTHBHOM TerinooOMeHe MOXET OCy-
[LIeCTBAATLCS MPUHYIUTEABHO (BEHTHAATOD JUTS BO3IYXA, MEILANKa JUI
KMOKOCTH). TeruioodMeH B 5TOM CAYYA¢ HA3HBAacTCA BEIHYKIeHHOM
(W NpHHYANTENBHOM) rousexumedi. [TpuMepoM TaKOTO cnocoba ne-
pefavyy TeruioThl MOTYT CAYKATD 6eIToBON heH (HArpEBaTeib, cHab-
sKEeHHBIl BEHTWSTOPOM) WUTH CHCTEMBE oxTakneHnsl OONBLIMHCTBA
BHIOB TOPTOBOTO XOJIOAHIbHOTO oGopynopanus. B JaHHOM obopynosa-
UK oXTakIeHne oobeMa ¢ IPOLYKTaMH OCYIIECTRIACTCS TIPU ITPHHY-
IUTENBHOM NBHKCHHH oxnaxaeHHoTO Boanyxa. TnoTHoCTh TETUIOROTO
TOTOKA NPH KOHBEKTHBHOM TenNooOMEHS '

q=0;(Tl" T’E)!

e g — TUIOTHOCTh TETOBOLO MOTOK3, Br/M%; o — KOSQOUIIHEHT
rertooraath, Br/(M2-K); Ty, T2 — TeMIepaTypht PAsHBIX YUACTKOB TI0-
ToKa, K.

KospdHUMEHT NPONOPLKOHARBHOCTH O B dopMyne TIONYIHN Ha-
spanue KoxhduIHeHTa TEMIo0TIATH. Manueit KoaQGUUHEHT YHCICHHO
pDaBeH KONMUYECTBY TENOTH, nepeapacMoli yepe3 eRUHHLY IOBEPX-
HOCTH B eAMHWIY BpeMeHy (pH pasHOCTH temmeparyp B 1 K.

Ha penyuyHy Ko3(hHUUINCHT2 TEIUI00TRAYH & OKA3bIBAIOT BIIMAHHE
XapaKTep HBOKCHI B buanyeCKHe CBOMCTBA CPeibl. JHAUEHNE & [UTA Ta308
[IpH eCTECTBEHHON KOHBEKLIH MOXKET COCTARATE o, = (3...20) Br/(M* K),
a 1S SKMIKOCTe R 0y = (100.... 600) Br/(M2-K). [puiyaHTeIbHOS ABMXKE-
H{e cpedsl MPHBORHT K yBEIMUEHHIO koahhuumenTa TelooTaan 1
WISt TA30B 3Ta BEAHYMHA MOXKET coctapuTh o, = (10...100) Br/(m?-K),
a NS KUIKOCTEN Oy = (500...10000) Br/(M2-K). DOABIIHX 3HaYCHHI
k03 OULNEHT TerNRooTaa ! nocTHraeT npu (asoBRIX Oepexofax —

6l

Puc. 3.14. Cxema oxTacKneHHUA XOMOAMILHOMN
KaMepb! IpH eCcTeCTBEHHOM KOHBEKUMU




KHUIMEHUM MM KOoHAeHCauud. TaK, npH KUMeHUH KoaxpHHUHEHT Ten-
JI00TAAYN MoxeT gocturats 20 000 B1/(M2:K), a pu KOHAEHCAUMH —
100 000 Br/(M?-K).

H3nyyenune. Ecay ABa Tella UMEIOT Pa3HYIO TEMITEPATYPY M MEXTY
HHMHM OTCYTCTBYET Cpela MM MepeZavyd TeMMOTHl TEMAOIPOBOIHOC-
ThI0O UMM KOHBEKUHeH, TO NMepeNaHHOe KOMHYECTRO TEMNOTLI HA3hI-
BAacTCA paavalHOHHOM TETUIOTON, a npouecce neperadyu TeIIOTh —
TEIUI00OMEHOM HITYYeHHEM. B 3TOM CiTyyae repeHoC 3HEpruH oT 6onee
HaTpeTOro TeAad X MEHEE HarpeTOMY OCYWECTRIAETCA B BHIE JICKT-
POMArHUTHBHIX Kore0GaHHil (3AeKTPOMArHHTHEIX BOJTH). Bee BemecTBa
M3IYYaloT (OTAAI0T) W TPHHUMAKOT (FOTAICIAIOT) TENJIOTY B BHIE
FHEPTHH SMCKTPOMATHHTHMX BOJIH. TEIUTOBOE HAMYYEeHHE TTONOOHO CBE-
TOBOMY U OTIAMYACTCHA TONLKO ANHMHOH UAHY YACcTOTOH BOJHE. [TpHyeM
NMpY Harpeee TeAa IIPOHCXONHT HM3MEHEHHE YacTOThl M3NIVYEHHS H
TIpH ONpeRcheHHOH 4acToTe TeNO HAYHHACT CBETUTHCA (HATIpUMED,
HATpEB MeTanna). TeMoBoe MINYyYeHHe MOXET HpOXOIUTh CKBO3bL
MaTepHa, OTPaXaThCA H TTOMOIATECA. YHCTOE CTEKITO, BO3AYX TIPO-
[IYCKAOT OOMBLUYIO YACTh TEIJIOBOTO U3NYYEHHS, HETIPO3PAYHBIE Ma-
TEpUansl — JAePEBO, METAL M JIp. — TNOTAOILAKT. MaTepHansl CBET-
JIOTO LIBETA H MATEPHANE C 3ePKATIbHOMH H XOpOoWo OTNONHPOBAHHOH
MOBEPXHOCTBIO OTPAXKAT MAKCHMAJIBHOE KOJHYECTBO TEIJIOBOTO H3-
NydeHHUA,

B X0omomMARHOI TEXHUKE JONS TemI000MeHa MUTYYeHHEM OTHOCH-
TENBHO HEBEMMKA M HA TIPAKTHKE HE YUMTBIBACTCA.

KoadypaumenT Tentonepenauu

Ha NpaKTHKE Yallle BCETO MMET Je0 ¢ Nepegadeli TEINoTH OT -

OSHOM cpelll K ApPYToi, MpUYeM Cpelbl 9TH pa3igcieHbl XeCTKOR ol-
HOCHTOMHOI HAW MHOTOCJ0MHONW neperopodxkoil. [IpHMepoM Takoro
crrocofa nmepegayy TENJOTh MOXET CAYKHTD TSILTOH30NAUHOHHOE Of -
paxHaeHHe XOMOIWIBHON KaMepbl. Termiota K3 OKpYXalolel cpeabl
{(Tenaplit BO3AYX) NeperacTcs K 6omee XONOOHOMY BO3AYXY BHYTPH
XONOAKABHOIM KaMeph! (puc. 3.15).

B JaHHOM cTy4ae MBI HMEEM IIPHMED ABYX CIOCODOE nepeliavyl Terl-
JNIOTH — KOHBEKI[UeH U TeMNONpoBOAHOCTLIO. TennoTa oKpyxamolero
BO3AYXa KOHBEKTHBHEIM TENN000OMEHOM NMEPEHOCHUTCA K CTEHKE XON0-
AUNbHOM KaMepsl. Bosoyx uMeer Temneparypy T, ., 2 TeMAepaTypa CTeH-
Kl 0071ee HH3KasA — T.p). KosdpHUUEHT TemnooTIaYH Wi JAHHOTO Tpo-
Lecca nepesadr TEIVIOTH PaBeH Q).

Yepes CTeHKY XOMOAUNBHON KaMepsl TETNIOTA TIEpefacTesa Tero-
IIPOBOAHOCTEIO. TOMIIHMHA CTeHKH 0603Ha4YeHa 8, a KO3 DULIMEHT Ter-
JIONpPOBOXHOCTH — A.

Mexny CTEHKOH M BO3IYXOM B XONOAMNBHON KaMepe TAKKE OCYy-
IECTBIAETCA MTPOLIECC Mepedavyl TeTUIOThHE KOHBEKIHEH ¢ Koo PpHLK-
€HTOM TeTUIONnepesayYn ¢, W IIPH PasHOCTH TeMmnepatyp 7o v 7i .
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[In1oTHOCTE TEIIOROTO ITOTOKA XX K]
g Yepe3 CTCHKY ONpeac/IAeTCa 1o -...—T..\
dopmyne el

==KITLB_}1K} o -
—_— i P 1
O " A ¥ o0 tTm
Ko3dppHLHeHT npornopuno- T
HanbHOCTH K moAyYMI HA3BaHHE - h
ko2dhuNeHTa TENNONepenavH.
KoadpuumeHT Ternionepenadu e ——
HMeeT pasMepHocTh Br/(mM?-K). 8
st yMEHBILEHHS KOKHYECTBA Puc. 3.15. Cxema nepejadyH TernmoTbl
nepenaHHON TemWOTH g (MpHMeED uzoxpwxammcif:(:ieéumnxmnmmmmo
CO CTCHKOH XOJOIMNBHONH KaMe- 24
PBI} YBEAWYHBAIOT TOMIUIMHY CTEHKH & MW HCITOAB3YIOT MAaTEePHANBL C
HH3KUMH 3HaAaYeHHAMH Ko>pDHIHEHTA TETUIONMPOBOOHOCTH A (IIeHO-
IUIACTHI, MEHONOJMYPHTAH H Ip.}.

3.5. ®dazoBbie (arperaTHbie) nepexoapl BEMECTs

CocTosIHHE JTIOOOTC BellieCTBA B OAHOM M3 arperaTHBIX COCTOSIHUN
{reepnroe, XHIKOe, razocobpa3Hoe) XapaKkTepH3YeTCA ONpedeaecHHBI-
MM 3HAYCHUAMH pPa3NMYHEBIX QHU3HYeCcKHX BeauyuH, Hekoroprie u3
3TAX BEJINYHH WMEIOT MPOCTON M HADISAHBIA CMBICH U MOryT H3Me-
parbea npubopamu. K HUM OTHOCSTCA 06BEM, TUIOTHOCTD, TEMIIEPa-
Typa, ZaBlEHHE. HMeeTcs pAL BEXMYIH, He TTONAAIOWHXCS HeNocpel-
CTBeHHOMY maMepennio, Ux paccuuTeIBaIOT MO GopMynaM, HCIONLIYS
3HAYeHHA TPOCTHIX U3MEPHTENBHBIX BeMHYHH. K 3TUM YCNOBHBIM Be-
NHUYHUHAM OTHOCSTCST BHYTPEHHSS 3HEprus BeLUeCTBa, TENNoTa, 2H-
Tanbliva. Ins XONOOUNEHON TeXHUKH OTHOI U3 BaXKHEHIINX BENMYHH
ABJIACTCA TENJIOTa, TAK KaK BAaXHO 3HAThE, KAKOE KOMWYECTBO TEMIO-
THI HY2KHO OTBECTH OT MPOAYKTOB NPH OXJIaXICHHH UK 3aAMOPasKH-
BAHHH.

KonnuecTtBo Tervtoresl O uaMepsaloT B IKoymax {({IxX) unu Kuno-
mxovnax (kIx): 1 kx = 1000 [Ix. KoaudecTBO TEINOTH, NOABENEH-
HOM WIHM OTBEHOCHHON B ¢OMHMUY BpeMeHH, Ha3elBaeTcid TETIOBOH
Harpy3koil. Teriopas HaTpy3Ka HMEET pa3sMepHOCTE JKOVIb B CEKYH -
Ay (JIx/c) n HaseBaetcs BarT (BT). Ilna ompegeneHUsT KonH4YeCTBa
NoABeA¢HHON MNH OTBeASHHOH TEINOTH HeOOXOAMMO 3HATH, B Ka-
KOM arperaTHOM COCTOSHHHU HAXONWTCH BEILECTBO. BaXHo 3HATH, He
H3MEHSETCS IH €0 arperaTHOe COCTOSHHKE B IIpolecce nepefayu Tern-
JIOTHI.

B34gp B xavecTBe npuMepa sony (H,0), cnexyer mMOMHUTE, YTO OHA
MOXKET HaXOAWUTHCS B TBEpAOM, XHIKOM M rasoco0pa3sHOM COCTOSHU-
AX (BoasHoi map).
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IMooeold TENMAOTEI K BEILISCTBY B TBEPJIOM arperaTHOM COCTOSHUM
OPUBOAMT K [MOBBILICHHIO TeMrepaTyphl. KonauyecTBO TIOABeAeHHOH
TETIOTH W MOBEILUEHHE TeMmnepaTtyphl Bewectsa (1., — T,ay) MOXKHO
ONpPEIeNHTh TI0 Chemylolleii popMyne:

QT =m CT( TKOH - TI—Ia'-I)!

roe Q. — KondecTBO TernoThl, K, m — Macca BelllecTBa, KT} ¢; —
VAENBHAS MaccoBasg TEeMIOeMKOCTh TBEpPROTO BeuwlecTBa, Hx/(kr-K);
Tions Tuaw — KOHEYHasd M HAYANbHAA TEMIIEPATYPA BEIUECTBA COOTBET-
CTBeHHO, K. :

YnenbHas MaccoBas TEMNIOEMKOCTE ABMAETCS (PH3UUECKOT Xapaxre-
PHCTHKOH KaXKIOro BELICCTBA. 3TOT KOIPPUIHEHT YHCASHHO paBeH KO-
NAYECTBY TEIUIOTHI, KOTOpoe TpedyeTcd sl HArpeBa (MU oXnaxie-
HuA) |1 kr BewmectBa Ha 1 K. Kaxmoe BelLIecTrBO HMeeT CBOE 3HAYEHHE
YOENHYHOH MacCOBOH TEIUIOEMKOCTH ¢, TIPHYEM OOHO H TO XK€ BELUECTBO
B pa3HbIX arperaTHBIX COCTOSHMAX UMEET pasHble 3HaYeHUA. [Ina BonHo-
FO JIbAa VAENbHAA MaccoBasd TeistoeMKocTh ¢, = 2,095 KJx/(kr-K), 1is
BOJbI ¢, = 4,19 KJIx/(xr - K), inga somaHoro napa ¢, = 1,87 kIx/(kr-K).

Ha TerioeMKoCTs OKa3bIBAKOT BAUSAHUE JaBA¢HHE {(0COOEHHO B ra-
3000PA3HOM COCTOAHMHM) M Temneparypa. KonwuecTso oTBeAcHHOM
TETJIOTEl H NOHMAKCHHE TeMITépaTyYpbl BEWECTBA MOTYT OBITEL OTIpeae-
JIeHBI MO 3TOH Xe dopMyne.

IMonpoas TEMIOTY K BEIIECTBY B TBEPAOM arperaTHOM COCTOSIHHU,
MOXHO MOBBICHTE €I'0 TEMOCPATYPY A0 HEKOTOPOIo 3HAUeHWs, Ha3bl-
BACMOrQ TeMMEepaTYPOi TUIABACHMA. DTa TeMIlepaTypa pasfiHvyHa LA
pa3HbIX BelllecTs. Hanpumep, NpH HOPMaaAbHOM aTMOocQEpHOM HaBlie-
HHH TeMIepaTypa NIaBM¢HHA cBUMHLA paBHa 327 °C, meou — 1083 °C,
a pogHoro jgeaa — 0°C.

Ecnn K BeliecTBY NPONOKATE TPOBOAUTE TEMNOTY, TO OYIAET Npo-
UCXOIHTH IJIABJIeHUE, T.e. IpeBpallleHHE BEIIeCTBa M3 TBEPAOro CO-
CTOAHHAA B XHIKOE, A TEMAEPAaTypa €F0 B HpOLECcce MIaBIeHHA oCTa-
eTCA NOCTOAHHON. TemoTa, MojayuaeMas BESLUCCTBOM NPH Mepexoae Ui
TBEPAOTO COCTOAHWA B XHIAKOE, PACXOAYeTCH Ha NMpeoioneHHe MexX-
MONIEKYAPHBIX CHJT MIPUTSKEHUA. MONeKyIbl Nony4anT O0bILYIO CBO-
DOy TIEPEMELEHWH, BELUECTBO TEPACT CBOIO XKECTKYIO QOpMY, U 06-
pa3yrLIasgcs KMIKOCTE IpHobperaeT GopMy eMKOCTH, B KOTOPOH OHa
HaXOoOUTCH.

KonnuecTro TeMIOTH, HEOODXOHMHUMOH ANs muaBacHHUA 1 Kr Belle-
CTBA&, TIPHHATO Ha3blBaTh CKPLITOM TENMNOTOH NAaBIEHUA. IDTa BeNUYH-
Ha ABnAeTcs QH3NUYecKoil XapakKTepHCTHKOW KaXaOoro BELWECTBa U 3a-
BHCHT OT JABMEHHS, NMPH KOTOPOM OCYILECTBAACTCA MPOUECCC mja-
BJICHHS.

HM3MeHeHME arperaTHoTo COCTOSHUA NMPOMCXOIUT NIPH OOHOM U TOMH
XKe TeMmriepaTtype, U B NpoUecce TUIAaBNCHM WA 3aTREpAeBaHMA 3Ta
TEMTIEpATYpa OCcTaeTca NOCTOAHHOMH. [Tpoliecc MnaBieHHs WIH 3aTBED-
JeBaHUS HA3LIBAIOT U3OTEPMHUYECKHM HPOLIECCOM.
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KoaHyecTBO TEILUIOTH, TPeOyeMOog NAABICHWS MITA 3aTBEpACBa-
HUYE, MOXET OB CICNCHO 110 _(opMyne

Q-r-:.x =M

roe .., — KOJNHYECTBO TenhoThl, K. m — Macca BewlecTBa, Xr;
rrox — CKPBITAA TEJIOTA MAARACHHS IIH 3aTBepleBanusy, JIK/KT.
IMocne TOro KaK BCe TBEPAOE KPUCTATNUYECKOES BEILIECTBO IIPeBpa-
TUTCA B XKHIAKOCTS, ITONBCH TCILIOTH OVIAECT CONPOBOXKIATLCS MIOBBILIE-
HUEM TEMIIEPATYPHI.
Koau4ecTBO TenNoTH, TpebyeMoe IS MOBHILIEHWS TeMIepaTypsl
BCLCCTRA B AHIKOM COCTOAHHN:

o Qx =m cnc( TKIJH - THH'I)!

rae (J, — KONW4YECTBO TeTUtoTh!, [K; m — Macca BeiUecTBa, Kr; ¢, —
vaeJIbHAs MAaCCOBRAS TEMTOEeMKOCTD KUAKOCTH, UK/ (KM K); Tions Thaw —
KOHEHUHAA ¥ HadanbHAd TeMilepaTypa XUAKOCTY COOTBETCTREHHO, K.

[ToppIUIeHHUE TEMTIEPATYPHI KHIAKOCTH MOXKET MPOUCXOINTH A0 OIl-
penesIeHHOTO 3HAYEeHHA, IMOCA€ KOTOpOro HauMHacTCsl MHTEHCHBHOE
NPpEeBPAINEeHHE XKHIKOCTH B Iap.

Temnepatypy, NMpH KOTOPON BEILUECTBO W3 XKHUIKOIO arperarHoro
COCTOAHHA HEPCXOAWT B rasocbpasHoe (mapoobpasHoe), Ha3blBalT
TeEMNEepaTypoi HACBIWEHWS, WIH TEMIEPATYPO KUITeHUuA. XKHIKOCTh
NPH TeMIIEPaTypPe HAChIIEHHA Ha3bIBACTCH HACHIILEHHOM, a TIap — Ha-
CHILUCHHBIM HAPOM.

TeMnepaTypa HacHIUICHMS (KUIMEHUA) HEOAWMHAaKOoBA A pa3iny-
HEBIX KUIAKOCTEN M CYIIECTBEHHO 3aBHCUT OT NapneHus. IIpH HopMab-
HOM aTMoCdepHOM HABAEeHHH BOoda KHIHT NMpH Temneparype +100°C,
stunoeblii cniupt (C,H;OH)Y — npn +77 °C, ammmak (NH;) — ipn TeM-
neparype ~33 °C, a XHAKA BO3AYX — IpH TeMnepatype —192 °C. ¥Ype-
JAHYeHWE LABAEHMA Tapd HaJ KHOAWEH KUIKOCTLI) NMPUBOAUT K TMO-
BHIILIEHWIO TEMITEPATYPhl KMIEHHNS, a4 CHHXXEHHE JaBIeHUsI — K TTOHU -
KEHHUID TEMITEPATYPhl KATICHHS,

Iupoko HCMOab3YEeMBIH B XOJOIWIBHON TeXHHKe aMmMuak (NH,)
NPpH HOpMANBHOM aTMmocthepHoM aaneHMM (npumepHo 0,1 MIla)
KKIUT Mpu TemniepaTtype —33 “C. IModWXeHYe JaBTCHAS TapoB AaMMH-
aka no 0,03 MIa npHBOAHT K CHHUXECHHIQ TEMIIEpPATYPLI KUTIEHUA
2o =55°C. C Apyrofi cTOopOHbBI, YBENMHWYCHUE AABACHHA KHIEHIA aM-
muaxa go [,0 MiTa npvBOOMT K NOBBIILCHHIO TEMTIEPATYDPBl KHTICHUS
mo +25°¢,

Ins népexona BelllecTBa M3 XWIKOTO ATPETATHOTO COCTOAHUSA B
rnapoofpaitHoe HeoOX0ONMMO OONBLIOE KOMWYECTBO 3HEPrHU, B HaH-
HOM CIydae —- TelnoTel. KOAHYeCTBO TeIvIOTE, HEOOXORMMO g TIpe-
BpalleHMsl B 11ap I Kr XMAKOCTH, HA3BIBAKT CKPBITOM TETINOTOMH Napo-
o0 pa3zoBaHUs. ITa BEIHYHHA ABAACTCS (PHUBHYECKON XapaKTepHMCTHKON
BeILCCTBa M Pa3NHUHA ANA pa3HbIX BeLiecTs. OHA 3aBHCHT OT TeMNEpa-
TYPbl ¥ HABACHUSA XHIKOCTH.
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Koan4ecTBO TEILIOTHI, HEOOXOAHMOE I ITpeBpallic HHA XKIWIKOCTH
B Iap, ofipedensercd nmo gopMyne

anmrm

roe {, — KOJHMYECTBO TEIIOTH, JX; m — Macca XMAKOCTM, KI; ry —
CKpBITas TEINoTa napoodpasoBaHug, [x/Kr.

ARANOTHYHO TIPOUESCCY MAABASHHA, NMpPoUece KUNEHHA M Ipespa-
ISHHA KUAKOCTH B [Tap OCYIIECTBASACTCA IMPU NMOCTOSTHHONW TeMIiepa-
Type, T. €. 3TO MPpClecC H3OTEPMHUYECCKHIA.

CymecryeT obpaTHblil npouece 06pa3oBaHHIO Mapa U3 XXKUIOKOCTH.
[Tpouecc mpeepaliieHMA napa B KHMIKOCTb TIONYYHA Ha3BaHUE KOH-
AeHcauuu. TIpouece KOHACHCAUNU OCYLISCTBAAETCS NMPH TOH XKe TeEM-
neparype, 4TO M KHIICHHE, M 3TO T3KKe U30TepMHYECKHI IpoLece.
KonHuecTBO TEILIOTHI, OTBOAUMOI OT napa MpH €ro KOHneHcauWH,
PAaBHO KONMHYECTBY TEMMOTHI, TIOABEACHHOW K XMAKOCTH IIPH KHUNe-
HHH (119 0OOMHaKOBOH Mo Macce XXKHAKOCTH M 1apa).

[MTap, MMelOBIHA TeMTepaTypy BBIUIE TEMIICPATYDPB HACBIIUECHWS,
HA3BIBAETCA MICPErpeThIiM NApoM, H JaNbHENIIHX (pa30BEIX NpeBpanie-
HHMH ¢ HUM HE NMPOMCXONMT. '

Ins HarpeBa MK OXJTRKASHUA NEPerpeToro napa HeobxoaHMo cie-
AYIollee KONHYSCTBO TETUIOTHI:

Qrt =m cn( Tmu = Tﬂaq)a

rae O, — KONMM4yecTBO TennoThl, XK, m — Macca napa, Xr; ¢, — yaIenb-
Has Maccopaf TeruoeMKocTb nmapa JLK/(kr " K); Trons Tua — KOHEUHAHA
H HavaneHaf TeMIeparypa Iapa cooTBeTcTBeHHO, K.

3aBMCHMOCTH, ONPENC/ISIOIINE KONHYECTRA TEIUIOTH /IS Harpesa
(Hnn oXAaxneHHA) TBEPIAOTO TEAa, XKHAKOCTH HAH napa, OnHHaKo-
BBI, HO 3HAYEHHWS YAENLHBIX MACCOBBIX TEIMOeMKOocTeH (&, ¢y M &)
OyIyT pasmHYHBIMH JaXe OIS OOHOMO H TOTO XK€ BEUKECTBA B PA3HBIX
arperaTHBIX COCTOAHMAX.

3.6. OcHoBHbIE NpolecCH] MOAYIEHHA HCKYCCTBEHHOTO X0/101a

Hw0oboe HarpeToe TeJIO €CTECTBEHHBIM MTYTEM MOXKHO OXTAOMTE TONLKO
IO TeMITepaTypbl Cpelbl, B KOTOpO# Haxomutcs 310 Teno. [ToHM3UTE
€ro TEMIIEPATYDY HIDKE TeMIIEpaTyphbl OKpyKaoweil cpeabl MOXHO TOb-
KO UCKYCCTBEHHEIM [IYTEM, HCITONB3YS OAWMH M3 CIIOCOO0B OXTAKICHHA.

XAaxaeHHe — MPOLEeCce OTBOAA TENAOTE OT OXIAXKIASMOro TeMa K
ApyIGMy Teay (cpene), MMelIeMy Oonee HHU3KYIO TeMIepaTypy. Ox-
AXAaeMOi cpeaoi ABAACTCA BO3AYX XONOIHABHON KaMepbl, XOJ0OHIb-
Horo mkada MIH OXTaXIaeMoil BUTPUHEBL, MPOAYKTH, HATIUTKH H IIp.

Teno, uMelee DoNee HU3KYIO, MeM oXiiaxgacMas cpea, TeMre-
paTypy, HasbIBaeTCHd OXNaxXKHamwlinM. Peann3auuvsa crneuuanbHBIX (-
3HYECKHX MMPOLECCCOB TIO3BOMACT MOHHU3UTHh TEMIICPATYPY oXiiaxIdaio-
Ltero Tefa, HO INA 9Toro TpeOyeTcsa 3arpara Hepruu. [lonmydeHne
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HU3IKHX TeMIeparyp MOXeT OBITh JOCTUTHYTO MPU OCYLIECCTBIEHNW
CACAYIOINHX MPOLIECCOB: H3MEHEHHH arperaTHOro COCTOAHHNA paboue-
ro Tena, pacluHpeHHH pado4ero Tena ¢ COBEPLISHHEM BHEIUHEH TTO-
Ne3HOW paboThl; ApocceMpoBaHHH pabouero tena (3ddexr dxovnsy —
ToMiicoHa); peanusat BUXpeBoro a¢ggekra (apdext Panka — Xuib-
1l1a}; TEPMO3NCKTPHUSCKOM oXaaxacHHH (3¢ ekt IlenbThe).

OxnaxaeHie NpH H3IMEHCHHH AperaTHONO COCTOAHNA paﬁollem T®Ia

Bce BeliecTBa, KOTOpPBIE YYACTEYIOT B PCATN3ALHH MTPOLECCOB TI0-
JIYYEHHsI HCKYCCTBEHHOrO X0J0oHa, NMOAYYMAM Ha3BaHHe palouyux Tell.
AN NOMYYeHMA HCKYCCTBEHHOTO XONM0Aa HCITONB3YIOT NMPOLUECChl, TpO-
TeKaloillHé ¢ NMOTROLeHHEM TeIDTOThl. K 9THM MpolieccaM OTHOCHTCA
rUTaBienie (TadHue), cyonumMauns, KuneHue, MaMeHeHne arperaTHo-
0 COCTOAHHA pabouero Tefa MpoTeKaeT NMpH NMOCTOAHHOH TeMIepaTy-
pPE, YTO TMO3BOJIAET KOHTPOJIMPOBATL MNPOLECC OXMAKIASHUA MIH YII-
PABRNATE HM.

Apyrasg oTIHYUTEIbHaA OCOOEHHOCTh H3MEHEHHSA arperaTHoro co-
CTOSAHHA — HU3KaA TeMIepaTypa 3THX NpOUECCOB ONs NMPHUMEHIEMbIX
B XONOAMABLHOH TEXHHKE paboyuX Ten.

TermnoTa $a30BoTO Nepexona AOCTATOUYHO BeAHKA M IS OXnaxie-
HHA TpelyeTca MEHbIICE KOJMUYECTRBO pabovero tena.

Bcee 310 00YCIOBHIO NpUMEHEHHE YKa3aHHBIX ITPOLIECCOB B XOJO-
AHJIBHOH TeXHHKE.

Haerenue — nepexon paGodero Tena U3 TBEPOOTO arperaTHoOro co-
CTOAHMSA B XHAKOe. [LoCTaTOYHO YacTo 3TOT (TPOLISCC HA3BIBAIOT TATHHEM.

HaubGoaee HOCTYTIHBIM M MTO3TOMY HCIONB3YEMBIM B XONONWIBEHON
TEXHHUKE paGOYHM TEJIOM B TBEPIAOM ArperaTHOM COCTOASHHUHM SBNASTCA
BOOHBIA Jien. TeMmneparypa ruiaBneHud apaa — 0°C, a remnora naas-
JeHHA OIHOTIO KHJIorpaMMa Abda coctapasier 335 klx. BTy BeNUYHHY
HA3BIBAIOT YASIBHOM MaccoBO TEIUTIOTOM MaaBneHus 7 = 335 kJbx/kr
U UCTIOAB3YIOT B pacueTax.

bonee HHU3KYIO TEMTEPATYPY TMAABJEHHSA HMEEeT CMECHh KOJOTOro
BOAHOIC JIbAA C CONIBKY. T1pH 3BTEKTHYECKOI KOHLEHTPAIIMH TEMITEpa-
Typa nnapjcHusl OyiaerT MUuHHUManeHoi. HanbGonkiiree ripyMeHeHHe B
XONOAWJIBHOMH TE€XHHKE HALUMH CMECH XJIOPHCTOIO HATPHA €O JBIOM
(TeMmniepaTypa IUIaBleHHA Do —21,2 °C) ¥ XI0PpHCTOrO KANbLUHA CO JIBIOM
(TeMniepatypa fUIarneH|s 1o —335 °C). YneasHast MaccoBasi TeIUIoTa fjiaB-
JEHWA CMECH HMXE, HCM BOONHOTO JIbiAa.

Kuneﬁue — MpolIECC TIpeBpallleHHA paboyero Tefia N3 XMAKOro ar-
peraTHOrO COCTOAHHA B napoobpasHoe. CylllecTBYeT GONBIIOE YUCHO
paboYuX Ten ¢ TeMreparypaMi KUIMeHUA HUXKE TEMITepaTypbl OKpYyXKa-
WUWEH cpeabl. YUUTHIBAA, UTO TEMIIEPATYPA KHIICHUA XKUIKOTO pago-
yero Tena 3aBHCHUT OT NABJIEHHA, MOXKHO PETYIUPOBATh 3TY TeMIlepa-
TYPY H3MEHCHHEM HABJICHHA. BTOT HPOILECC MOMOXKEeH B OCHOBY GOJb-
LUMHCTBA COBPeMEHHBIX XOAOAHIBHBIX MALUHH,
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B HeXOTOPBIX cTy4adx Ui OXMaXAeHIA MCITONB3YIOT paboyue Tena,
HMEWILHEe TeMIepaTypy Kurterus Huxke —120°C, Takue paboune rena
MONYYIUIN Ha3BaHHE KPHOTEHHBIX PaboYHX TeJl, WJTH KPHONeHHEIX KK/~
kocTeil. K HMM oTHocaTca: xuakmit a3oT (N, TeMIeparypa KHUNeHHs
-196 °C), xumktii kuenopon (O,, ~183 *C) wm xaumxuit so3nyx (-192 °C).

Cybaumayus — TPoOLECC TIEPexXoaa U3 TBEPAOTO arPEraTHOTO COCTO-
AHMA B napoodbpa3Hoe, MUHYS KnIkywo a3y, IIpumepom paboyero
T€/a, MEePEeXOAsIiero W3 TBEPAOro COCTOSHUA B MapoobpasHOE IIPH
DapoMeTpHYECKOM JABACHUU, 4BAAETCS AnokcHa, yoepoga CO,. D1o
paboyee TerO HAZBIBATOT S1¢ TBEPAOH YEIEKHUCIOTON WIH CYXMM JIBIOM.
Iepexon TBepmoOil YIAEKHMCIOTHL B NapoobpasHoe COCTOMHHE OCYILE-
CTBAseTCA nipu Temnepartype —78,9 °C. YienoHag MaccoBasl TenmnoTa
CYOnMManMy 3Toro BeulecTia =575 xIx/xr.

OG1IMM HeIOCTATKOM BCEX IPOLIECCOB (PA30BOTO Nepexoa Jeigder-
CA TO, YUTO PacXodyeMoe padoyee TEI0 HYXKHO MEPHOMHYECKH FOON-
HATB, T. €. HOCTOAHHO UMETH 3anac paboyero Tea B TBEPAOM HIK A3iA-
KOM cOCTOSHUAX. [T03TOMY 151 HCKYCCTBEHHOTO OXNAXIEHHNS MHTEPEC
MPEACTABASIOT TAKHE OXIAXKIAIOUIME CHCTEMBI, B KOTOPBIX PeaiH3yeT-
CA HeNlpepHIBHBIN NPOoLece OXIaXKIeHUA H ONHO | TO XKe pabouee Teno
MHOTOKPATHO MCTIONB3YETCs B LIMKIHYECKOM TIpolecce.

OxXnaxKieHne npu pacurHpeHn razoobpasnoro padouero rena
¢ COBEPILEHHEM MONe3HOH patoThi

Ecnu nasnerue razoodpasHoro paboyero Tena pesko MOHU3WTh U
OTBeCTH paboTy paciMpeHHs, TO TeMIlepaTypa rasa nouusurcs. Ipo-
necc, oOpaTHBIN CKATHIO rasa B KOMIIPECCope, OCYIISCTRISIETCS B CIle-
LUMATBHBIX MALITHHAX, IOTYYHBLINX Ha3BaHHe HeTaHAephl. B 3aBHCHMO-
CTH OT NPHHIKMTA JCHCTBHSA AETAHIEPH PA3OeNdAOT HA NMOPIUHEBBIE H
TpyGoneTaHnepsl. PaboTa, oTBOAUMAs HA B ACTAaHACDA, MOXET MO-
JNe3HO UCITONB30BATLCS.

Hautonswmnit 3¢dgext npu pacuiMpeHM AOCTUTAeTCS B TIONHOC-
TBIO K30JIMPOBAHHBIX YCIAOBHAX, T.€. 063 TernoodMeHa ¢ OKpyxaluei
cpenoii. Ilpu sToM npolecc pacIMpEeHUs OCYLLECTBIAETCH TONBKO 32
CYET U3MEeHEHHS BHYTPEHHEd 3Hepruu pabodero tela U NOHWKEHUE
TEMMEPATYPRI MAKCHMANBHOE.

HenocraTkoM JaHHOro Crocoba oxnaxiacHNA STBAASTCA HEoOXoRM -
MOCTh NpPeOBapHUTEIBHOrO CXXaThsl pabouyero Te1a B KOMIpeccopax.

OxaaxneHwe npH ApoccexupoBatHn padoyero Tena

Zpoccenuposarnuem Ha3bIBAIOT NMPOLECC MOHWKEHUR AaBIeHus pabo-
Yero TeJa B XKHAKOM WIH ra3o00pa3HOM COCTOSIHMH 0€3 COBepLUICHHS
noxe3Hol paborbl. Ha mpaxrTuke 3ToT ripollece peanusyeTcs HpH Nnpo-
XON¢ XKMAKOCTH WIH rasa uepes OTBEpPCTHE HeOONBILIOTO pasMepa WIH
CNeUMaIbHOE YCTPOHCTRBO ¢ HeOOMBIIMM MPOXOIHBIM CEUeHHUEM U3 M-
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KOCTH C BRICOKHMM JABICHHMEM B EMKOCTh HU3KOTO JaBlcHus!, B kauecTse
CYXKAWOLLIEro yCTpoCTBA MOXET WCIIONb30BaThCA JHadparMa ¢ Kanus-
POBAaHHEIM OTREPCTHEM, PEIYAHPYIONIHE BEHTHB WIK Kpad, [pu nmpo-
XOXKICHWH 4epe3 Y3K0e ceyeHue {(IpoccelHpOBaHHH) NMPOHCXOONT pac-
IAPEHNHE paboYero Tefna M YMECHBLISHIE €r0 BHYTPEHHEH a2HepriH. [Tpu
3TOM NMOjIe3Ras paboTa B poLecce IpOCCeMUPOBAHNA HE COBEPIIIACTCH.

[Ipu npocceNUpORaHUH PEANLHBIX PabOUYMX TeN MPOUCXOIUT ITO-
HuXKeHHe Temnepatypsl (3¢ ¢ekT dxoyna — TomncoHa). Ipoccenupo-
BAHHE XMAKOCTH COMPOBOXIAETCSH CHHXECHHEM HABJCHHSA H TEMIIC-
patypel KuneHus. [Ipouece ApoccenMpoBaHHUA UMEET MEHBLIYIO 3d-
GeKTHBHOCTE, YEM IMPOLIECC PaclIMpeHUs B IeTaHAEPES, HO 00Opy-
JOBaHHYE O APOCCENHPOBAHHA HAMHOTO [POLUE H CYINECTBEHHO Ag-
1112329 (-

Oxnaxnenue 3a cueT euxpesoro addexra

VicKyccTBeHHOE OXJTAXKICHME, OCHOBAHHOEC HAa pacliMpeHUM CXa-
TOr'O razoolpa3Horo padbodero tena ¢ MNMOCHEOYIOWNM PasncjicHUEM
MOTOKOB Ha TEMABIH W XONMOAHEIH B CMIEUHWANEHOM YCTPOHCTBE, MOAY-
YWI0 Ha3BaHpe BUXpeBoro g pekTa. YeTpolicTBO s peani3aliu JaH-
HoTO 3thderTa Ha3bIBAcTCA BUXpeBoit TpyGoil (puc. 3.16).

P 2 A—A
[ mrm bt L '\T\'i\\\\.\\MV\I\//
——— — L= = vl
[F'__ = - -~ - @ — ! - A\ A '3
| AR AR RR AR £ R — e
4 3 A"""l

Puc. 3.16. CxeMa BHxpeBoil TpyObI:
I — Buxpenas Tpyda; 2— nnadparma; I — conno; 4-— BEHTHND

Iasoo6pa3Hoe pabovee Teno (Yale BCEro BO3AYX), CHaThIF W OX-
NAXKIACHHUBIA 0 TEMIEPATYPEI OKPYXKAIOIUEH Cpeabl, MOJAeTCd B BHX-
peryio Tpyoy [ yepes coria 3. B TpyDe Bo3oyx paciiuvpsercs U coBep-
WAaeT BpalIATC/NbHOS BHUXPEBOC IBHXKCHHE, B Pe3yJbTaTe KOTOPOIrQ
MOTOKH paszgernsiiorca. bojsee Terblil NOTOK BO3OYXa BBIXOIMT uepe3
BEHTHUNL 4,2 GoMliee XonoaHwll — yepes muagparmy 2. Buxpepoiif 3d-
exT peanngyerm 6e3 coBeplleHHs BHeWHeil paGoTEL.

TepMoOINEXTPHYCCKOE OXNANKREHHE

Hanupiii crmocos noayueHUs UCKYCCTBEHHOTO OXIAXKIECHHUSA 3aKII0-
YAETCA B TOM, YTO IOA ASHCTBHEM 3AEKTPHYECKOTO TOKa, MpOXOms-
HIETD O e H3 ABYX PasHOPOAHBIX MATEPHANOB, CITAW 3THX METalg-

69



gl
+—l|_

5

M

o~
.‘

S
) I
S

------- 4
SRR RRE
)
Puc. 3.17. TepMO3NeKTpHYSCKHIA
OXJIaAHTENb:

1, 3 — marepuansl TepModneMenTa; 2, 4 —
METAJLNHYECKHE ITAaCTHHBL, 5 — MCTOYHMK
TOKa

a0B OyayT HMETE pazHyH TeEMIe-
patypy. Jlapa pa3HOpPOIOHBIX MaTe-
PHAJIOB, OOBCANHEHHLIX B UCTE,
TIONYYHNa Ha3BaHHE TepMOd/Ie-
meHTa (puc. 3.17). B xauecrBe Ma-
TePHAJTIOB TepMoOaNeMeHTa [, 3
MOTYT HCRAQGAB30BATECH METANUIBI
WY NONYNPOBOAHUKH. DTH MaTe-
PHAJIBL COCIUHAIOTCA METAIU-
YeCKHMH IUTacTHHaMH 2 U 4, ciy-
XAUTHMH OJHOBPEMEHHO JUIA MO-
TAOIUEHHA TEIUTOTHL (J; OT OXNiax-
NaeMOoH Cpenkl K OTBOAA TETNOTHI
Ha Gonee BHICOKOM TeMOCpaTyp-
HOM YPOBHe (J. B OKpYXaloilylo
cpeny.

[TonoxXuTenbHHIMHA CBOMCTBA-
MH OXJIAOUTENEH C TEPMORIEMEH -
TaMM ABNAIOTCA WX NOPTATHB-

HOCTB, BECILIYMHOCTB H OTCYTCTBHE ABIKYIIIAXCA 9acTeii. Ho cToMMOCTE
STHX YCTPOHCTB HOCTATOYHO BBICOKA H OHH 1notpelnsaroT Goabllioe KO-
NHMYECTBO 3NeKTPO3Heprui. ITpOMBILIUIEHHOCTD BEITYCKAST TePMO3JICK-
TPHYECKHE OXJAAMTENH ANA XOAOAWUNBHBIX WKadoB, oxnaxIaeMbiX
0apoB, IMEPEHOCHEIX ABTOMOOUABHLIX XOJIOAWIBHHKOE,



[naea 4. PABOYME TIPOIECCHI
XOJOTAABHBIX MAIIUH

4.1 OcHOBHBIE CHIOCODLI OXJIANKITCHHA

XosoOQuabrana mexHuxa — 3710 OTpacilb, 3aHHMAONIAACA BOTIpOCAMHU
OXJIAXKIACHHA H TIOHIEPXKAHYMS TEMIEPATYPhl B CIIEUHANBHEIX MTOMELLIE-
HHUAX HHXE TEMIICPaTYPhl OKPYXKAKIIEH CPebl.

Ipoyecc oxnaxcdenus — 3TO NIPOLIECS OTBOAA TETUIOTEHL OT TéNMa ¢ 6o-
Jiee BEICOKOH TEMIEPATYPOH K Tehy ¢ 00Jiee HU3KOH TeMMepaTypoil.
OOBEKTOM, OT KOTOPOTO OTROAUTCA TEMNOTA, ARTAIOTCS MHLIEBLIE ITPO-
AYKTBI VK BO3OYX B XOAOAWNBHOH, kamepe. IIpHeMHUKOM TEIUTOTHI,
T.&. TeJIOM ¢ GONlee HH3KOH TeMIIepaTypoil, SBASIOTCA CAEITHANBHEIC Be-
WIECTBA, HAa3bIBAEMBIC XOJIOMOMIBHBIMH APEHTAMH HAW TETUTOHOCHTEISIMH,

Xoaoduaokeim aeenmonm (MM XI19JaTeHTOM) HA3BIBAETCS BEILESCTBO,
NCTIOAB3YEMOE B JIIOOOM XONOOMABHOM MNpolecce A MOTTOLUEHKA
TEIUIOTHI, OTBOIUMON OT OXJAXKIaeMOro oObeKTa.

Tennonocumenem Has3bIBACTCS BEWECTBO (Yalle BCEO B XKHUIAKOM WM
razo00pazHoOM COCTOHHM), OCVILUECTBIAIILEE Mepenauy TeriaoTs OT
OXJIAXNAEMOT0 0OBEKTA K IIPHEMHHUKY TETUIOTHI.

B kauyecTBe XMagareHTa MOXET HCIIONB30BATLCH M0G0 BEMIECTBO B
TBEDIOM, XXHAKOM KM ra3000pa3HoM cocToAHNAX. ETMHCTBEHHOE Tpe-
OoBaHMe — TEMIIEPATYPa XJaJareHTa N0MKHA OBITh HHXe TeMpepary-
pbl OXNAXTAEMOTO TENA.

Jns npuMepa BO3BMEM XOJOAMNBLHYIO KaMepy ¢ MOJOXHTENbHOH
TemrepaTypoil (>0°C) ¥ noMecTHM B HEe COCyd ¢ OXIAKICHHOM I0
0°C pono#t (puc, 4.1). B TeueHUe HEKOTOPOTO NPOMEKYTKA BPEMEHH U3
XOJIOAUIBHOM KaMephl OyIeT OTBOAWTHCA TETUIOTA K Oosiee XONOAHOM
pole. Temneparypa B XONOAWABHOH KaMepe NOHU3WTCA, 4 TEMACpaTy-
pa BOIE! B cocyne MOBEICHTCH. Korna TeMrnieparypa BOIbl M TEMIIEPATy-
pa B XOMOAWIbHON KaMepe CpaBHAWOTCH, NMepelada TeIUIOTH npeKpa-
THTCH. l'lpoui:_i’): OXTAXACHHA He GYIET HeTNPEPLIBHBIM M TeMNEPaTypa
B XOJIOAMALHON KaMepe He OYIeT MocToAHHOM, KoMHYeCcTBO TenAOThI,
OTBeZleHHOH K BOAe, OYAeT HeDONBIIHM.

JaMeHHM COCYH ¢ OXJIaXAeHHOI BOAOH BOAHLIM JILAOM, MpHYEM
Macca sipha OyleT paBHa Macce BOALI B cocylie (puc. 4.2). Temnepatypa
TasHuA Mbia 0 °C 1 MpHOANINTEIBHO COOTBETCTBYET TEMIIEPATYPE BOMbI
B COCYAE NS NpeIblAYLIETO [TpUMepa. B OTIHYHe OT BOABI TeMTIepaTypa
JIba TMPH MOABOAE K HEMY TETUIOTEI MEHATLCS He OyaeT A0 TexX nop,
MoKa BeCh el He pacTacT. BoAHBI J1eI IEpeXOanT U3 TBepHoii a3kl B
KUAKYI0, a TEMIEPaTypa €ro B NIpolecce nepexola (TastHig) OcTaeTea
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Puc. 4.1. OxnaxnaeHue XOnonuabHoH Puc. 4.2, OxnaxneHHe XORGIMNbHOH
KaMmepbl BOXOH: KaMephl TAKOUMNM BOAHBIM JbROM:
I— TENNOHIONHPOBAHHAA CTEHKA KaMe- - TEMNNGHIOMHPOEAHHAA CTEHKA KaMe-
pol; 2 — COCYI C OXTANAEHHOM BOAoiT;, 7 — pul; 2— Taomuii ned; 3 — TpydKa oTBOIA
ApeHAX; 4 — XOJOOAMIBHAA KaMepa Tanoil Bonbl; 4 — XONOIWILHAA KaMepa

NocTosHHOH. Terora, noapegeHHas KO LAY, BBIBOOIHTCA U3 XONO-
IMALHOI KaMephl BMECTe ¢ Tancit Boaoit. Oxnaxnaillee 1eiiCTBHE Ta-
KOTO XJaJareHta OVAST HEeNpPepbIBHBIM IO TeX NMOP, MOKa He pPacTaer
BeCE Jien, Ilpoliecc oxmaxneHUsAs MOXKeT OBITh NMPONOKEH, ECNU NepH-
ONUYECKHU B KAMEpPY HOOARNATE yied.

Oxeancdenue marowum aedom B TCUCHHE JOATOIO BPEMCHHM € ycrie-
XOM HCIOAB30BATOCEH B OBITOBBIX XOAOAMNBHHKAX U XONOTWNBHEIX LKA~
thax npeanpuaTHl TOProBAH M NMUTaHUA. CyIIECTBOBAJIKH TPaHCNOPT-
HBIE XEJIeSHONOPOXHEIE BATOHB! — XOAOIWIbHHKM, UCNOAb30BaBLLHE
BOAHHI el B KaYeCTBe aKKYMYIATOPA TEIUIOTHI.

HenoctaTkom HAaHHOTO ¢Mocoba OXAaXAEHHSA SBNdeTCs HeoOXoau-
MOCTbH UMETE 3aTIac JbJA, KPOME TOFo, TEMMAepaTypa B XOMOAWNLHOW
KaMepe HE MOXeT OBITh Hinke 0 °C. 3Ta cMcTeMa He TTOAIAeTCH ABTOMA-
THU3alUUHK, U TEMIIEpATYpa B XOJIONHMNBLHON KaMepe 3aBHUCUT OT Teriio-
BOIl Harpysku, T. €. OT KOJIMYECTBA 3arpyXaeMBIX TIPOIYKTOB.

[TIOHH3UTE TeMnepaTypy B XOJOAWABHON KaMepe MOXHO NpH Hc-
MTONL30BAHHH A6J0COAAH020 0XAQHCOenus. KONOTHI e CMEIUIHBAKT C
xnoprethiM HaTpueM {NaCl) uny xnopuctsiM xansiumeM (CaCl,). [To-
Ny4YeHHAd CMECh MOXET UMETh TeMnepaTypy Tashus 1o —~20 °C 1 obec-
MEYHBACT OXJAXACHUE XOTOAUABHOH KaMephl A0 OTPHIIATEILHEIX TEM-
nepatyp (Ho He HHXe —20°C).

CnocobHOCTE XMIKOCTEH NOrMolLATh OTPOMHOE KONMHYECTBO TEIUIOTH
MPHY KUITeHNH OBUIO M3BECTHO JaBHO. OOHaKo YTOOBI HMCTTONB30BATE 3TO
ABNeHHE, HeODXOOMMO HMMETh TEMIIEPATYDY KHIICHWSA XUOKOCTH HIDKE
TEMITEPATYPhl OXIAKIAEMOro O6BEKTA — XONONWIBHOM KamMepbl. JocTHYb
HH3KOH TeMITepaTypbl KMTIeHHS XXHAKOCTH MOXHO MOHIKCHHEM Janne-
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HHA NAPOB HAJ YPOBHEM XHIKOCTH IIH MPHMeHEHHEM XXUIKOCTEH, HMe-
IOLHX HH3KYIO TEMIICPATYPY KHIIEHHA TIpH 0apoMeTPHYCCKOM JaRIEHNH.,

Henoassoeanue 6odet ¢ kayecmee Xiadazenma CONPAXEHO € TEXHH-
YeCKHMH CROXHOCTIMH, TAK KaK KHIIEeHHMe BOIOBI MPH TEMIMEpaType,
Gn3Kon K 0 °C, MOXHO OCYIUECTBUTL IPH OYeHb HU3KOM JaBIIEHHH
(Bakyyme). TToMHMO TeXHHYECKHMX CMOXHOCTEH JaHHBIN crocod ox-
NaXASHHST SKOHOMHYECKH HELENECO00Das¢eH.

B neficTBUTENLEHOCTH TONBEKO HEOOBIIOS YHCIO XXUIKOCTEH MO3BO-
JIAIOT HCTIONB30BAaTh HX B KAYeCTBE XNaMareHTOBR. BOJBIITHHCTBO H3 HUX
SABJASIIOTCS CIIELMANBHO CO3IAHHEIMH XMMHYeCKHMMH COSIHHEHHAMU WIH
cMecaMi. B HacToALIEe BpeMs HE CYHIECTBYET HH ONHOTO XNATAICHTa,
NOTHOCTHIO YIORIETRODSIONIETO TpeGOBAHUSM 279 IPUMEHEHUA BQ BCEX

padoul —
pPeaH U3BECTHBIX XKHAKOCTEH TpeDOBAHMAM YHUBEPCANBHOIO XNa-

HareHTa JOCTATOMHO TOMHO COOTBETCTEYET (PTOPHPOBAHHBIA YIIeBO-
DOPOI METAHOBOH IPYIINEL — Jughmopdixaopmeman (CCLF,). 3ror xna-
AAreHT UMeeT TeMIepaTypy KMNeHHA ~29,8 °C npu HOpMansHOM 0apo-
MCTPHYCCKOM OABJEHHWH, YTO MO3BOAAET €rQ HCITONBL30OBaTh INA OX-
NMAXKACHHS XONIOMWUIBHEIX KaMED.
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Puc. 4.3. OxaaxeHye XoaooIunbHOI
KaMepbl KMNSLHM X1anareHToM:

1 — BuinyckHOM Tpybonposox; 2— na-

Puc. 4.4. MoaepHU2MpOBaHHan CHC-
TeMa OXNAKISHHA XONOAHIBHOH Ka-
Mephl KMIALIHM XIaIar¢HTOM:

poOOpA3HRIL XafareHT; 3 — KUIAULHHA
XMAKKHI xnagarenTt; 4 — oxnaxigaemas
KaMeépa, 5 — cocya ¢ XIanareHToM

I — perynupyioliHil BeHTHAL, 2 — Mapo-

OOpAZHBIA XIANAreHT; 3 — XHUIKMH xna-

paresT; 4 — eMKOCTb IJIA XJaBarcHTa;
5 — oxnaxpacMan Kamepa

- 73



ITOT XIAaZATeHT LUHPOKO M3BECTEH IMOA Ha3BaHHeM <«bhpeoH-12»,
OIHAKO H3IBECTHBI U APYTHE ero (pHpMeHHEIe HA3BaHHA.

Jinga oxnaxmeHUs KaMephl cocyll J ¢ XnamareHToM ¢peok-12 pas-
MEUIAIOT BHYTPH (pHC, 4.3}, 2 BRINYCKHOH TPYOOTIPOBOA I BEIBOJAT 32
Ipeneibl KaMephl. 1eiifioTa W3 XONONWIbHOK KaMephl Yepe3 CTeHKH
COCYRA OTBOIUTCH K XJAZaTeHTY, KOTOPBIA KUMNT MpH TeMITepaType —
29,8 °C. Obpaszyroinmiica B pe3ynbTaTe KHIIEHHS TIap XMagareHTa BEIBO-
JUTCA 33 NMpeacibt KaMeprl. TeMrepatypa KHIBILIETO X1ajaTeHTa OCTa-
eTCS MOCTOAHHOM A0 TeX Mop, MOoKa He BRIKHITHT BCA XKHMIKOCTh B CO-
cyae.

Hcnonp3opaHue KUMSIAX TTPH Hnal(oﬁ TEMICPATYPE XKHIKHX Xia-
JAreHTOB UMeeT elle OJHO BAXHOe NMPeuMYILIEeCTBO — U3MEHSS NaBiie-
HHE Tapa, MOXKHO U3MEHATh TEMIIEpATYPY KHITCHHA XIaJarcHTa. A 310
JHAYUT, YTO MOXHO peryJIMpPOBaTh IPOLIECC OTBOAA TEIIOTHI, a TakKe
TeMIEpATYPY OXNaXiaecMoro obbeKTa. :

MonepHH3IHpYeM NpeIBIIYILYIO CHCTEMY oXNaXieHud (puc. 4.4). Ha
BBINYCKHOM TPYOOTIpOBOIE YCTAHOBHM DETYIHPYIOWMH BEHTIWIb, NO-
3BOJISTICUIHIA PeryavupoBaTh MPOXOIHOE CeyeHUe TpyOoOnpoBoaa.

Ecnu mmowians npoxoaHoro CeYeHUS Ha BLIXOAE YMEHBIUHTD, TO AaB-

l JeHMe TIapa Hal YPOBHEM KHMIMILETO XTadareHTa MOBBICHTCS. YBeanue-

HHE HaBIeHMS OO 0 3086 MIIa mpuBeIeT K MOBBLILICHUIO TEMIIEPATYPHI
_ KHIMEHWS XTALAreHTa B COCYne IO

0 °C. Hacrpoitkoil perynupyoluero
BECHTWIA [ MOXHO YCTAHOBHTB TEM-
2 TiepaTypy KMMNeHHd XnamareHTa ot
—-29,8 °C mo TeMnieparypsl KaMepel,
B KOTOPOH YCTaHORJEH COCy ¢ KH-
MALINM XJIagAreHTOM.

Ecmu peryaupvioiluil BEHTUNE
NMOJHOCTBIO 3aKpRIT, TO Tap Niepe-
CTAeT BEIXOAUTL W3 COCYAA M NaB-
AieHHe ero ByaeT MoBbILIATECA. On-
HOBpEeMEHHO GYACT NOBHILLIATECA H
TeMIEpaTypa KMAeHHS XMaJar¢H-
Ta IO TEMIICPaTyphl KAMEPHI, B KO-
TOpOit pacnolioXeH cocyx. OTeyT-
CTBHE PA3HOCTH TEMIEPATYD MEX-
Iy XNamareHTOM H BHYTDH XONO-
4 JHIBHOH KaMephbl CBURETENBLCTBY -
' €T O TOM, UTQ MEPEeraYud TETUIOTHI

K XMAKOMY XJIaHarcHTy He ITpoHc-
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Puc. 4.5. HuakotremnepaTypHas
CHCTEMA OXTTAXKICHHUS:

I — oxnaxnaemas Kamepa; 2 — nmapoobpas-
HE XnagareHT; 3~ HUIKHA XTA0areHT;
4 — BAKYYMHBIA Hacoc
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XOIHUT H KMINEHHE MOCTICIHETrO INpe-
KpallaeTcs.

H3MmeHeHeM TapieHys NapoB
XNaJareHTa MOXHO ITOHH3HTD TEM-
Heparypy KumeHus (puc. 4.5). Ecmu
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K BEITTYCKHOMY TpyGOIPOBONY IPUCOEONHHTE BAaKYYMHBI Hacoc M no-
HU3WTh JaBACHHE HIDKe OapOMETPHYESCKOrO, TO M TEMNEPaTypa KUne-
HUA noHu3uTcA., IIpu AaBneHWH mapa Hal KHIMALWMHM XJ1alareHTOM
8,79 xIla Temneparypa KHNeHUA ¢peoHa-12 cocrasur -75 °C.

OxnaxacHHE KHITALIAM XUAKMM XTaJareHTOM HCIO/IB3YETCst B G0b-
WHHCTEE COBPeMeHHBIX XOJIOIMIBHEIX MallH H XOJOOHALHOTO 060-
pynoBaHUA.

4.2. XnanareHntol

B xonogunpHON TeXHUKe MPUMEHSIOT HOCTATOYHO GOMBIIOE YHCIO
XHIAKHX M razoo0pa3HbIX XaajareHToB. B Hacrosiuee BpeMsa H3BECTHO
oonee 40 xnazareHTOR, HO TOJBKO 15 H3 HUX HAXOAAT NMPAKTHYECKOE
npuMeHeHHe. FloMUMO ONHOKOMITOHEHTHBIX (WM YHCTBIX) XIa1areH-
TOB B MOC/IeAHES BPEMS HAXOHAT NMpHUMeHeHHe MHOTOYNCTEHHBIE CMe-
CH, COCTaBNeHHEIC M3 ABYX 1 O0Aee YHCTLIX XIalareHTOB.

HUneansHEBI XNAOareHT JODKeH o0nanaTh XOpOLIHMH TepMOIUHA-
MHYECKHMH ITOKA3aTe/IAMH H 00eCIeYMBaTh BHICOKYIO 3D eKTHBHOCTL
paGoTHI XOJOLIIBHON MAlUHHBL. KpoMe Toro, XJIagareHT JoJoKeH ObITh
XHWB}IHML He pa3naraThbCs M HE BCTYNOATE B PEaKINH C
METAINAMH W CMa304YHBIMM MAacliaMil. XNAagarcHT DOMxKeH obecrneyu-
BATh OE30TIACHOCTh SKCIIYaTAllM — He BOCIUIAMEHAThCA, He obpa3o-
BBIBATb B3PLIBYATHIX COSARHEHHH, He ObITh TOKCHYHBIM.

TToCKONBKY He CYIIECTBYET WACANBHOIC X1alarcHTa, KOTOpblii 1o/ -
XOuna OBl ITO BeeM IMOKA3ATEIAM, Ha IIPAKTHKE NMPUMEHSIOT XIagarcH-
THI, COOTBSTCTBYIOLINE HAHGONEE BaXHBIM TpeboBaHMaM. K Hanbonee
WIHPOKO HCIONB3YEMEIM XJIANAr¢HTAM OTHOCHMTCA aMMHaK, (peoHHl,

YHCTBIE YTHEBOAOPOILI M BOJA.
B Poccun NpuHATa paspaboraHHas MexayHaponHOl opraHK3alu- |

el o craHpapTusatuu (MCQO) crienmanbHas cucTeMa OGO3HAYEHUS
XnagareHToB, XJagareHT obo3Havaetca Oyksoit R i uncioM. byksa R —
3TO nepras 6ykea B cioee Refrigerant -~ xaanareHT. ITugpnl 060o3HaYa-
0T MapKy XJIagarcHTA W €ro CTPYKTYpPY.

CMecH wianareHTos 0603HAYal0T KaK Ha3BaHHS KOMIIOHEHTOB de-
pe3 apobb, a B CKOHKAX HalOT COOTHOLIEHHE MAacCOBbIX Joneit. Tak
CMECh XNaJareHToB, cocToAmast Ha 90 % 13 R22 u 10 % u3 R12, o6o-
3HavaloT Kak R22/Ri2 (90/10).

A3€0TPONIHBEIE CMECH — 3TO CMECH, BeAVLIHE ceds KaK OJHOKOM-
MOHEHTHOS BelliecTBO. B npoueccax KUTIieHWA M KOHAEHCALIMH 9THX CMe-
cefl He H3MEHHAKOTCA COOTHOWICHIA MEXIY KOMITOHEHTAMH, DTH X1aja-
FeHTHl YCOBHO 0003Ha4YawT mugpamu 500, 501 u 1.nm. Hanpumep,
XOpOILLIO M3BeCTHBIN xnamareHT R 502 npencrapnsier co6Goii aszeoTpor-
HYIO CMeECh, cocTostiuyio Ha 48,8 % u3 xnagareHTa R22 v Ha 51,2 % u3
R115, v nmeer emte oaHo oGosHayeHue — R22/R115 (48,8/51,2).

X1aJgareHThl HEOPTraHMYECKOro TMpPOHCXOXACHHA (AMMHaK, BOMA)
obo3HavaT uAdpoit 700, K KoTopol MpHOABNZIOT MOJCKYIIPHVIO
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Maccy BeuecTra. [1o aToil cucTeMe 0003HaYeHNM aMMHAaK M BOAa HMeE-
10T HoMepa R717 u R718 cooTBeTCTBEHHO.
OCHOBHBIE XapaKTePHCTHKH HAUOOIee YacTo NMPHUMEHAeMbBIX X1ana-
TEHTOB MpHBeICcHEL B TA0/1. 4.1.
TaGnuupa 4.1

MduzpnveckHe cBOCTEA XNA4ATEHTOB

HopMane-
CHMBO- Mone- | Haf TeM- Kpnri- | Kputi- | Temne-
AHYecC- XHMIL- flepaTypa | ueckas | 4eckoe | parypa
XJ'IH,JJ.EII'EHT ROC yecxan Kyanap- KUReHuA | TeMne- Aagne- AameED-
oBo3Ha- | dopmyna Hat npu 760 | patypa, | HHe, | 3aHnd,
yeHue MACER | m pT.CT., C MITa *C
°C
Boga R718 H.,O 18,016 +100 374,15} 22,11 0,1
AMMHAK R717 NH, 17,03 -33.3 1324 11,28 | 77,7
Yrene- R744 CO, 44 1 -78.9 31,0 7.36 | -56.6
KHCNOTA .
XImopMeTHn — CH,(1 | 50,42 | -23,74 | 143,1 | 6,68 | -97.6

®peon-11 R11 CFCL, | 137,39 +23.7 198,06 | 4,37 |-111,0

Xoranon-12 R12 CF,Cl, | 120,92] -29.8 112,0 | 4,11 1-155,0
{(bpeor-12)

@peor-13 R13 CF,Cl | 104,47} -81,5 28,78 { 3,85 [ -180,0

Xnanou-22 R22 | CHF,Cl| 86,48 | -40,8 96,0 4,93 | -160,0
(bpeon-22})

PpeoH-113 R1i3 | CF,Cl, | 187,37 +47,6 | 214,1( 3,41 | -36.6
Dpeon-142 | R142 |CH,F,CI] 100,48 -9,21 137,1 | 3,92 |-1308
®peor-13B1 | R13B1| CF,Br | 143,88] -57.8 67,0 6,56 |-143.2

XnamoH-502 { R502 | CHF,Cl | 111,64 --456 90,1 4,1 —_
{ppeon-502) C,F.Cl

B ManbIx XOMOAMNBHLIX MawlHHaX, KOTOpLIMH OCHALLACTCA TOPTO-
BOC XOJOOUNBHOE O0OPYAOBAHHE, B KAYCCTBS XMAJATeHTOB HCTIONB3Y-
joT cneayvioulne: R12, R22, R502, R13, Rl134a.

B nnocregHee BpeMA HAYUHAIOT MPUMEHSTh 030HO0€30MacHHBI XJ1a-
agareHT R134a, HO YMCAO XOMOOWUIBHBIX MAIUWH, paﬁo'rammnx Ha gaH-
HOM XJAAreHTE, MANo.

Xaadaozenm RI12Z2 (audropmnuiopmerad — CCLEF5). HauGonee pac-
MPOCTPaHeHHBIN XIagare T 18 MaiblX XOMOAWILHBIX MAlllUH 1 OBITO-
BbIX XOMOAWUABHBKOB. becUBETHRIA ras, TsKeee Bo3iyxa, HpaKTHYeC
KH 6¢3 3anaxa. [1pi KOHUeHTPAalIMK B Bo3nyxe Oonee 20 % nmoseaseTca
cRabblit canKoBaThiif 3atiax adupa. XJMaJarcHT He TOPHT H He 06pa3sy-
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€T C BO3AYXOM B3PBIBOOMACHON CMECH, XOpOLIO PACTBOPSET CMa30y-
HOe Macno B pabouyem muanazoHe TeMMOeparyp, KpaiHe Mano pacTBO-
psaeTcs B BoAe. B OTCYTCTBHE BNarv HellTpajeH NMPaKTHYECKH MO BCEM
meTaomnaM. Iipu Temnepartype BeLIe 330 °C R12 B npHUCYTCTBHH METAJI-
IOB PA3Naraercs ¢ o0pa3oBaHMEM XIOPHCTONO H HPTOPHCTOTO BOJOPO-
Ja 1 HeOONBIIOro KOJUYECTBA AAOBHTOTO raja — qpocreHa. Flpu conep-
waHdu R12 B Bo3ayxe 1o 20 % oH Ge3sBpeneH g YeA0BEKa.

XranaredT R12 npUMeHSI0T B OOHOCTYTIEHYATHIX CpeoHETeMIepa-
TYPHBIX XONOJAMABHBIX MalllMHaX ¢ AHAMa30HOM KHneHud 10...-25°C.

Xaadazenm R22 (nudropmoroxnopmeran — CHF,CI). BecupeTHBiid
ras co cnabeiM 3anaxom xnopodopma, HMeeT BOonee HHU3KYIO TeMIIepa-
TYPY KUNIEHUS H OoJlee BBHICOKOE NAaBJcHUE KOHIeHcauuu, dem R12,
Ul ONMHAKOBBIX YCIOBHI. OH HEHTpal¢H K MCTANNIAM, HE TOPHT U HE
o6pa3veT ¢ BOIAYVXOM B3PHLIBYATBIX CMECEei, HEOrpaHMUYSHHO PacTRO-
psAeT cMa30vyHOe Macsio NpH TeMIeparypax He Hibke —-10...-20°C. I'lpH
Goee HU3KMX TEMIEpaTypax Macjo HAUYHHAET OTACAATHCH OT Xajaa-
reHTa H OGpasyeT MACHAHYIO TMAeHKY, NPeNsSTCTRYICIIYIO MPOLIECCY
KHITEHHS. _

Hcenonbsopaune R22 B Manbix XOMOOMNIBHBIX MAINMHaX MecTo R12
rro3eonfaeT Ha 35...40 % CHH3NTE NMPOM3BOOHTENBHOCTE KOMIIpECCOpa
P TOH X€ XQROAOITPOU3IBROIUTENEHOCTH. JTO, B CROIO oUepeAb, NpH-
BOAHUT K CHMXEHHIO MEeTAILUTIOSMKOCTH XOMOAHABHON MAIHHEL

Haxe nipu HH3KHX TeMIIeparypax KHUncHHA R22 napneHue ero Ha
BCcaCHIBAHHH B KOMIIpeccop OyIeT Bhille HapOMEeTPHUYECKOro, YTo Ino-
BLILIAET HAASXKHOCTH paldOTHI KOMITpeccopa, OCOOEHHO [IPH HHU3KO-
TEMITEPATYPHBIX PEXHMAX.

XorapareHT R22 MCcnmonb3yioT B OOHO- H ABYXCTYNEHYATHIX HH3KO-
TEMITEPATYPHBIX XOAOIHABHBIX MAILHHAX, 4 TaKXKe B XONOAMABHBIX Ma-
HIMHAaX BO3AYIWHEIX KOHAUIMOHepOoB, duama3zoH kuneHusa R22 gocra-
TOUHO UIHPOK —735...+10°C.

Xaadazenrm R502 npencrapnsieT coboll a3eo0TPOIHYIO CMECh Xmaja-
reHToR: 48,8 % u 51,2 % R115 (menracdropmonoxnopatadH — C,CIFs).

XnamareHT R502 e ropmMr, He B3pBIBOONACEH, XMMHUYECKH CTalH-
jJeH M MeHeée TOKCHYeH, 4eM R22. ObreMHasd XonoIonmpoH3IBONUTENb-
HoCTh R502 Brimre, yeM ¥ R22, mipd oAHHAKOBBIX TeMIIEpaTypax KHIe-
HHA, a TeMIepaTypa HarHeTaHNUA 3HAYMTenbHO (oxono 20°C) nuxe.
XnamareHT R502 HaXoaWuT NpHMeHEHHE B CpelHe- U HHU3KOTeMIIepa-
TYPHBIX XONOIMALBHBIX MALUHHAX, OLITOBBIX XOJOIHNABHBIX M KACKAI-
HBIX XONOAWIBHEIX MALlIHHAX.

Hcnoaw3zosaviie R502 BMecTo R22 B HHU3KOTEMIIEpATYPHBIX XONO-
JAMNBHBIX MAIIHHAX (TOBBIIIAET XOMOOOIIPOH3BOUTENBHOCTE HA 20 ...40 %
H yAyHiuaeT 3HEpreTHYeCKHe roKasarelid KoMiipeccopa Ha 10...12 %.
Tepmonuuamuieckue ceoiictea R502 npuseneHnl B Ta6a. 4.2.

Xaadgzenm R 13 (tpudropmonoxmopmeran CFCl). Xmanarenr R13
He TOPHT, H¢ B3PLIBOOIIACCH, MpakTHUESCKH Oc¢3BpecH Iid UeJIOBEKa.
PacTROpHMOCTS B CMa304YHOM Macle OorpaHHYCSHa.
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Tatnwua 4.2

CooTHOIIEHNE MY TeMNEPATYPOil H AaBACHHEM XNAJA0EHTOR
B COCTOAHHH HACHIIIEHHA

TeM- | Haenenue aGeomotnoe 103, Fla || TeM-| Mamrenue abeconomoe-10°%, Tla
nepa- nepa-

YRS | Ri2 | Ro2 | RS2 (aﬁll{zﬂ ™Ph | Ri2 | R22 | RS2 (aﬁix}
-100| — [0,019%)] -— — =72 | 0,1075] 0,1796 | 0,2449 | 0,09436
-99 — 0,0218] — - =71 | 0,1148] 0,1917 | 0,2604 | 0,10164
-98 — 10,0239 - — -70 | 0,1226 ] 0,2045 | 0,2767 | 0,10938
-97 - 0,0262] — — -69 | 0,1307 0,218 | 0,2938} 0,11763
-96 — 0,028 — — -68 | 0,1393]0,2322( 0,3117 | 0,12639
-95 — 0,0313] — — -67 }0,1484 ] 0,24711 0,3305 | 0,1357
-94 — (,0341 —_ — —66 | 0,1579 | 0,2629 0,3502 [ 0,14559
-93 — 0,0372] — — -65 | 0,1679 0,2794( 0,371 | 0,15608
-92 —_ 0,0405 - — -64 | 0,1785{ 0,29681 0,3927 | D,1672
~91 — 0,044 — - -63 | 0,1897 | 0,315 [ 04154} 0,17898
90| — |[o0478| -— — 62 | 0,2012 [ 0,3341 [ 0,4391 [ 0,19145
-89 — 0,0519 — - -61 10,2134 0,3541] 0,4639 | 0,20464
-88 - 0,0563] — — -60 | 0,2262| 0,3752] 0,4899 | 0,21859
~87 — 0,0609 ] — -~ -59 10,2396 0,3972 0,517 | 0,23333
-86 0,065%] — — -58 10,2537} 0,4202 | 0,5452| 0,2439
-85 — 0,0712 | 0,1012 - ~57 | 0,2634 | 0,4443 [ 0,5747 | 0,26533
-84 — 0,07638 | 0,1094 — -56 | 0,2838 | 0,4695] 0,6055] 0,28265
83 — 0,0829 | 0,117} - ~55 10,2999 | 0,4958} 0,6376 | 0,30091
-82 — 0,0893 | 0,1258 — -54 | 0,3168]0,5234| 0,671 | 0,32014
-8l — 0,0961 | 0,1346 - ~53 10,3344} 0,5521| 0,7058 | (,34038
-30 — 0,1034 | 0,1462 - —52 | 0,3527 | 0,5821 [ 0,7421 | 0,36168
=79 - 0,1111]0,1563 — =51 | ,3719 ] 0,6134 ] 0,7798 | 0,38408
~78 — 10,1193] 0,167] ~ -50 | 0,3919 | 0,6459 | 0,819 | 0,40762
771 — 10,128 | 0,1783)0,06427 || —49 | 0,4127 | 0,6799 | 0,8597 | 0,43234
~76 — 0,1372] 0,1874 | 0,06952 [ —48 10,4345} 0,7152 | 0,9021 | 0,45829
=75 | 0,0879 | 0,1469 | 0,2028 | 0,07513 || —47 | 0,4571| 0,752 | 0,946 | (48551
=74 t 0,094 | 0,1572]0,2162 | 0,08113 || -46 | 0,4806 | 0,7903 | 0,9916 1 0,51466
-73 | 0,1006 | 0,1681 | 0,2302 | 0,08753 || -45 | 0,5051 | 0,8302 | 1,039 | 0,54398




Hpodoaxcenue maba. 4.2

Tem- | Napnenne abeomotnoe 105, Ta || TeM- | Magnenne aGconwomos 105, IMa

nepa- nepa-

P | riz [ re2 [ mso2 | 77 NIUE ] Ri2 | R22 | RS0z | 7
-44 | 0,5306 1 0,8715] 1,0881 | 0,57532 -15 1,83 1 2,966 | 3,4928] 2,3636
—43 | 0,5571 ] 0,9145( 1,139] | 0,60813 ~14 1,899 | 3,076 | 3,6173] 2,4659
~4} | 0,5847 ] 0,9592 | 1,1919[ 0,64246 || -13 1,97 3,19 | 3,7452] 2,5716
-4] | 0,6133| 1,006 | 1,2465]|0,67837 || -12 | 2,044 { 3,308 | 3,8764| 2,681
-40 | 0,643 { 1,054 | 1,3032|0,71591 -11 § 2,119 | 3,428 | 40112 | 2,7939
-39 | 06738 1,104 | 1,36017 ] 0,75513|] -10 | 2,196 | 3,552 | 4,1493{ 2,9106
=38 { 0,7057 | 1,155 ] 1,4224| 0,7961 -9 2,275 | 3,679 | 4,291 | 3,0312
~37 | 073891 1,209 | 1,4851| 0,83886 -3 2,357 1 3,809 {4,4364| 3,1556
-36 | 0,7732| 1,265 1,55 | 0,88348 -7 2,44 3,943 | 4,5853| 3,234
=35 | 08088 | 1,322 | 1,617 | 0,93002 -6 2,526 | 4,081 | 4,7361| 3,4164
-34 10,8457 1,382 | 1,6863| 0,97853 =5 2,614 | 4,222 | 4,8945( 3,5531
-33 | 0,8839 ) 1,443 | §,7578 | 1,0291 —4 2,705 | 4,367 | 5,0549 (| 3,6939
=32 1 0,9234] 1,507 | 1,8317| 1,0817 =3 2798 | 4,515 | 5,2191] 3,8391
~31 | 0,9643] 1,573 { 1,9079} 1,1365 . 2,893 | 4,667 | 5,3873| 3,9888
=30 1,006 | 1,641 | 1,9866( 1,5145 -1 2,99 | 4823 (55694 4,1429
-29 1,05 1,712 | 2,0678 | 1,5863 0 3,091 | 4,983 | 5,7358] 4,3017
-28 1,095 | 1,784 | 2,1514} 1,6609 | 3,193 | 5,147 | 5,916]1 | 4,4652
=27 1,142 1,86 '2,23?7 §,7382 2 3,298 ) 5,315 | 6,1007 | 4,6334
=26 [,19 1,937 5,3265 1,8184 3 3,406 | 5,487 | 6,2994| 4,8066
-25 .24 | 2,017 | 2,4182| 1,1936 4 3,516 | 5,663 | 6,4826] 4,9847
=24 | 1,291 2,1 2,.53124( 1,2529 3 3,629 | 5,844 | 6,5639] 35,1679
=23 | 1,344 | 2,185 | 2,6095( 1,3146 6 3,745 | 3,026 | 6,882 | 5,3563
=22 £,399 | 2,273 | 2,7094 | 1,3787 7 3,863 | 6,217 | 6,0884 | 5,5499
=21 1,455 1 2,363 | 2,8122 | 1,4453 3 3,984 | 6,411 | 7,2602 | 5,7489
=20 | 1,513 | 2,456 ¢ 2,918 | 1,9015 9 4,108 } 6,608 [ 7,515 | 59534
-19 £,573 | 2,552 | 3.,02681 1,9876 10 4,235 | 6,811 | 7,7352| 6,1635
-18 | 1,634 { 2,651 | 3,1386| 2,0767 11 4,365 | 7,018 | 7,9603 | 6,3792
-17 1,698 | 2,733 | 3,2534] 2,1691 12 | 4,497 | 7,229 | 8,[901 | 6,0007
~-16 1,763 | 2,858 | 3,3715| 2,2347 13 4,633 | 7,445 | 8,4248| 6,828
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Oxouwanue thaba, 4.2

Tem- | Dannenne a6comoTthoe -105, Ma TeM- | Daenenne aGeonioTHoe - 10%, Ma

nepa- nepa-

mEnl Rz | R22 | ORSG2 (EELZK) PP Ri2 | R22 | R502 (a:};:«;x}
14 | 4,772 ] 7,667 | 8,6644 [ 7,0613 36 L 3672 13,8761 15,3253] 13,916
£S5 4,903 7,892 | 89091 | 7.3007 37 | 8,892 | 14,226 15,5979] 14,310
16 | 5,058 7,123 | 9,1588 | 7,5462 38 | 9,116 | 14,582 16,0774| 14,724
17 15,206} 8,359 | 9.4136] 7,798 39 '53,344 14,945 16,4835 15,141
18 15,357 86 | 9.6737 1 8,0562 40 | 9,577 | 15,315] 16,8567 153,567
19 | 5,511} 8846 | 9939 | 8,3209 41 | 9814 ] 15,691) 17.2567] 16,002
20 ) 56891 9,007 ]110,2097] 8,5922 42 | 10,10 | 16,074} 17,6639) 16,446
2] 5,83 1 8,353 ) 10,4857] 8,37 43 10,3 | 16,464 | 18,0782 16,899
22 159941 96151 10,7673] 91548 44 | 10,551 16,862 18,4998| 17,362
23 16,1621 9,882 | 11,0544] 9,4465 45 10,8 117,266 18,9287 17,834
24 | 6,333 10,154 11,3478] 9,7452 46 | 11,06 { 17,677 { 19,3651 18,315
25 [ 6,508 10,432 11,6455{ 18,051 47 | 11,33 [ 18,095 (9,809 [ 18,806
26 | 6,6801 10,716 11.9496] 10,364 48 | 11,59 ] 18,5211 20,2606 15,307
27 16,868 11,0051 12,2697 10,684 49 [ 11,87 | 18,9541 20,7199 19,818
28 17,053 11,3 }12,5756] 11,012 50 | 12,14 119395 21,1871 20.338
29 | 7,2421 11,601 1289761 11,347 31 1243 19,8431 23,55 | 20,369
30 | 7.4350 11,9081 13,2256] 11,69 52 1 12,71 | 20,299 22,03 | 21,411
31 | 76311 12,221113,5597| 12,041 53 13 | 20,763 22,51 | 21,962
32 [ 7.882 ) 62,539 139 12,4 54 (3,3 [ 21,235 22,3 | 22,525
33 | 8,036 | 12,864( 14,2467] 12,767 35 13,6 121,714] 233 | 23,098
34 18244 | 13,196] 14,5997) 13,141 56 | 13,91 ) 222021 237 | 23,681
35 ) 8,456 13,532 14,9592} 13,525 57 | 14,220122698) 243 | 24,276

R13 npuMeHAKOT B KACKAOHBIX XO/OANWIbHBIX MAIIMHAX HA HIDKHHAX
KOHTYpax NPH TeMmaepatypax Kunerust —70...-110°C.
Ammuarx R717 (NH;). becuBeTHyIN ras ¢ pe3kMM 3a0axoM, TeMITe-
patypa KurneHMa NH; npH SapoMmeTrpuyeckoM aapaeHUH ~-33,3°C. OH
o0MagaeTr XOpOVMMH TEPMOIWHAMHYECKUMY CBOACTBAMHK, OONBIION
OOBEMHON XOIGAOTPON3BOAHTEILHOCTEHD.
AMMHAK NPaKTUYSCKH HEPACTBOPHM B MACHE M OYEHB MHTEHCHBHO
MOTACIAETCA BOROH. YTEUKM aMMHAKA M3 XOMOOHOH CHUCTEMBl NETKO
ODHAPYKUBAKOTCA 10 3araxy MaH C MOMOILBEC NaKMyCOoBOH Oymaru. C yep-
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HBIMH MeTaamaMi {CTajb, YyryH) aMMu#aK He BCTYIAeT B peaKUuio, HO
B IIPUCYTCTBHH BAATH PazbeaaeT LUHK, MEADL M MeJHBIe CILIABHI.

OKa3biBaeT BPEIHOE BO3NEHCTRIE HA YETORBEKA — Pa3lpakaeT ClU-
3MCTEIe ODONIOMKH TUia3, XKeAYIOKa, ABIXaTeALHEIX NYTeH, BLI3LIBAEST
O0XOTH KOXHOTO TTOKPOBAa 1 CMAa3Mbl ABIXATENLHLIX opradop. Odnanas
PEIKUM 3AMAXOM, AMMHAK PACITO3HACTCS OPraHaMH OCA3AHHS YCIMOBE-
Ka npu KoHueRrpauuu 0,0005 %, TTpu coxepXaHMH aMMKAKa B BO3LY-
xe cpritlle 0,3 % BO3MOXHO OTpaBhAeHMHe yernopeka. [Ipy KoHUeHTpa-
WK B Bo3ayxe 16...27 % R717 (aMMHaK) obpasyeT B3pbiBYATYIO CMECH.

AMMHAK — OEILEBBIM XNAJarcHT ¢ O4YeHb XOpPOLIHMH TEpMOIHHA-
MUYECKHUMHU XapakTepucrHkamu, OH OpUMEHACTCA R CPeIHUX U KPYIT-
HBIX XOAGAWIBHLIX MAUIHHAX C TTOPWHEBBIMM M BUHTOBBIMHY KOMIIPEC-
copaMd. XOMOAUNBHLIE MaWUHE], paGoTaiowe Ha R717, dyuxkumo-
HHPYIOT TIPH TeMIlepaType KANeHHA XaagareHTta a0 —70 °C. B mManpix
XONOMHJIBHEIX MallMHax NH, He NpuMMEHAeTCs U3-3a €70 TOKCHYHOCTH
1 B3pBIBOOIIACHOCTH.

XapakrepHceTHkY x1afareHTa R717 w1 Apyrux xnapareHToB [pHBe-
JleHB! B Ta0. 4.2,

XnamareHTH B paloueM AHANA30HE TEMIIEPATYP A XOMOAUNLHOM
MAUIHHB! MOTFYT HaXOIOWTECA B XKMIKOM H NapooBpa3zHOM COCTOAHHH.
CYIIECTBEHHOS BIIMAHHE HA COCTOSHHE XNAJaTeHTa OKa3bIBasT JaBie-
Hue. [TpuyeM s xnaparedrta B 3aMKHYTOM oOBbeMe Temreparypa U
JarjieHHe B3aMMocBa3aHbl. [TOBBIIGHHE TEMIIEpaTyphl XJaNareHTa B
JAMKHYTOM O0BEME COTPOBOXKIACTCS TOBBIUICHUEM TEMMEPATYPHI, H
HaolopoT.

Booa (R718) npu atMocdepHOM AABJCHUMN KUFAMT TIPU TEMIEpaTy-
pe 100°C. 3Ty TemMniepatypy HMeeT XKMIKOCTh Ha ITHE COCYAA W BOIs-
HO 1ap, HAXORSLUMies HAO MOBEPXHOCTRIO BOAbL. TeMnepaTypa, npH
KOTOPON BEWlECTBO NPEBPALIACTCS W3 XWIKOCTH B 1iap, HA3LIBASTCA
TeMneparypoil HacelieHHs. KuakocTs, HMEIOIAs TeMIepaTypy Ha-
CBIWEHUSA, HA3BIBACTCA HACLILIEHHOH, a TIap — HACHIIIIEHHBIM. TeMre-
PATYpPA HACBHILIEHHA AN KOHKPETHOTO [ABICHUS — 3TO MAKCHMANb-
Hast TEMITEPATYpa, KOTOPYIO MOXET MMEThb XXHAKOCTh, 4 MUHMMANbHAs
TEMTIEpPaTypa, KOTOPYID MOXeT UMeTh nap. [IpuueM 3Ta TemnepaTypa
OAUHAKOBA IS XUIKOCTH W mapa. Ecny K XHUAKOCTH MOCTOAHHO MO-
BONKUTCA TETUIOTA, TO XKHAKOCTh KUIIKT, A Map 4Yepe3 OTKPLITHIA BEH-
TWJIb BEIBOAWUTCS 32 TIPEACb cocyna. Jasnernne U TeMIIepaTypa XWaKo-
CTH M MNapa OCTaioTCs MOCTOSHHBIMH A0 TeX nop, noKa B €MKOCTH
OyIeT HAaXOAUTLCA KNIKOCTD.

Ecnv BeHTHNb YACTHUHO TPHKPBITh, TO AABACHHE NMapa Hal ypoB-
HeM XKHAKOCTH M COOTBETCTBEHHO JaBJieHWe XUIKOCTH TIOBBICATCA.
Ecnu IaBneHMe KMNISIIEH XUAKOCTH (NABEHUE HACHILEHHWA) TIOBBI-
cuTes a0 97,2 klla, To TeMnepatrypa KMIMEHHS (TeMITepaTypa HAChILIE -
Hust) A0 120 °C. HoBoe 3HayeHHEe TeMOEPaTYPhl HACHILIEHWS MTOTY4EHO
Onaroaapst yenueHmo napneHyst. JaHusiit 3dbhekT HCIOMb3yeTeA B Obl-
TOBOH KacTpione-ckopopapke. [oHokeHne aasaeHus napa Hal ypoB-
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HeM KHISWER XKKEAKOCTH IPHBOANT K MOHKXEHMIO TEMIIEPATYPLI KH-
TEHUA XKHUIAKOCTH.

B3auMOCBsA3b MEXIOY TEMIIEPATYPON N JABNEHHEM B COCTOSIHUH Ha-
CHILLICHHA CYLLECTBYET I BCeX XnamareHToB. B Tabn. 4.2 npuseaeHo
CCOTHOMIEHHE MEXKAY TEMIIEpaTypoit M JaBiAcHHeM Hauboiee 4acro
HCIIOIB3VEMEIX XJIAIar¢HTOB B COCTOSHNH HACHIILIEHHS.

JUts aHajH3a MPOLIECCOB, TPOUCXOARIIMX B XONOTHNBHBIX MalllH-
Hax, M ONpeneneHHa NapaMeTpOB X1aJareHTOB TOMHMO TA0AHI] MCIONb-
3VIOT TEPMOMMHAMHAYECKHE ArarpaMMel (prc. 4.6). Yaie Bcero ¢BoiicTBa
XJIAOATCHTOB NPEACTARTIOT B AHarpaMMax ¢ XoopiuHataMyu T — s (TeM-
neparypa — sHTponisl) u lg p — i (ZaBnecHHe — 3HTANBNNSA). [N Kax-
IOTO xNajarcHTa CYLUECTBYCT CBOSI TepMOIAMHAMMHYCCKAS AdarpaMma,
NMO3BOAAIOLIASA OTIPCICAATD MApaMETPEI COCTOSIHUA, — AABNCHHE 7, TEM-
nepatypy 7, yOenbHBIK 00BeM v, SHTPOMUIO § ¥ SHTAALNHIO {. Bee
TepMOAHHAMHYECKHE THATPpaMMEl CTpoATCH IJiA 1 Kr pabouero Tena.

Kak mpaBuno, TepMOIHHAMHYECKHE AHArpaMMBl MMEIOT APAMO-
VTOJIBHBIE KOOPOHHATH. KpHBOH BBINYKIIOH JUHME muarpaMma pas-
JeJIEHA HA HECKONBKO 00acrel. Bepxuss yacTe BHITYKIOH JHHHH 000~
3HaucHa Towkof K W HasbIBaercHd kpurHueckoif, IlpH Temmeparype
pabouero Tena (X1agareHTa) BBIE KPHUTHYECKOH (BHILUE TOMKH K)
XJTAAATeHT MOXET HAXOAWTECA TOJIBKO B ra3000pasHoOM cocTtoaHum. Himke
KPHUTHYECKOH TOYKHM padoudee Telo MOXKeT HaXOOWThCA B Taszoobpai-
HOM, XXHAKOM MM TMapOXKUIKOCTHOM COCTOStHMSIX. JIMHUM, orxomd-
LUME OT KPDHTHYECKOH TOYKU K, Ha3LIBAKOTCA MOTPAaHHYHBIMHU KPHBhI-
MU, BETALUIUMHA AHarpaMMy Ha OTAENbHBIE ODNACTH.

'4},3. TemIoBOCHTENH

B xononunpeHO TeXHEKE HAWOONKIIEE PACTIPOCTPAHEHHE TIOTYIHIN
CACIYIOUINE TEIUIOHOCHTENH: BONA; BOOHBIH DACTBOpP XJIOPHCTOIO Ha-
Tpua (NaCl); sonsBlil pacTeop xaopucroro kansuua (CaCl,); aTuneH-
ITHKOJTb; TIPOTMMICHIJTMKONb; TIMLIEPHH ; METIWIOBKIH CIMPT {(MeTaHOM).

TennoHocurenM MOXHO YCAOBHO pa3bWTh HA TPHW TPYIINEL BOAA,
paccosabl H aHTH(hOPH3EI,

Bona. Haubonee YHMBEPCANBHBIM TETUIOHOCHTEIEM SBIACTCS BOOa -
H €& NMPUMEcHEHHME OTIPABIAHO BO BCeX XOMOIMJIBHBIX CHCTeMax, obec-
FIeYHBAIOIUMX OXJMaXAeHHE TIOMEIUGHHH H KaMep TIpH TeMIepaType
Brille O °C. Kak npaBuAo, 3T0 KpYIIHBEE YCTAHOBKH M CHCTEMBI KOHIN-
LIHOHAPOBAHWSA BO3IYXA.

Obnagaa xopolleil TeKyyecThblo, 6ONBIION TeMIOeMKGCTEIO H BBICO-
KHMH 3HAYEHUSAMH KO3(hUIIHEHTA TEIOOTIAYH, BONA SABIAETCA O4eHb
XOPOLUHM TEIVIOHOCHTENEM H € TOYKM 3PCHUS TEPMOIHHAMMKH H TEIT-
nonepeAadd. CTOMMOCTL BOOEI HEBENUKA, OHa TIPAKTHYESCKH HE BHI3BI-
BACT KOPPO3UM TPYOOIPOBOAOB M amNapaToOB XOJIOMWILHBIX MAlIHH,

HE,I[OCT&TKOM BOIbI KAK TCTIMIOHOCHTEIIA ABIACTCH BLICOKAH TeMIIC-
PaTypa 3aMep3aHus, YTO CYLIECTBEHHO OrPaHMYIHBAacT e¢ IPHMEHCHHE.
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Pacconsl. 1719 MOHICDKCHHA TEMIIEPATYPE 3aMep3aHHAa TENMIOHOCH -
TeNei MCIONB3YIOT BOIHBIEC PACTBOPEI COMEH, KOTOPEIE MOJIYYHIH Ha-
3BaHue pacconoB. Yem OOJblIC pacTBOPEHO CONH B BOIE, TEM HIDKE
TeMIlepaTypa 3aMepP3aHHA pacTBOPa, HO 3TO MOHHXKSHHE TeMIlepaTy-
pHI 3aMep3aHus He OeckoHeyHo. PacTBop moboiil conu B BOoAe HMeeT
OTIPEACNICHHYI0 KOHLICHTPALHIO, IIpY KOTOPON TeMIIepaTypa 3aMep3sa-
HUA pacTBopa MHUHHUMANBHA. Takasd KOHLUCHTPAUHA PAcTBOPA COMH B
BOOE TICIYYWIA HAZBEAHNE IBTEKTHYECKONH KOHIICHTPALMU (M/TH 3BTCK-
TUKH), & pacTBOpP — 28MeKnu4ecKoz0 pacmeopda.

B xomoanuabHOH TeXxHHKe HCITONB3YIOT ABa BHAA Paccoia — BOAHBIMN
pacteop XnopucToro Hatpus (NaCl) 1 xnopuctoro kanbimust (CaCl,).

MUHHMATBEHAA TEMTIEPATYPA PACcTBODA XTOPHCTOTO HaTpua —21°C.

OHa JOCTHTAaeTCs TPH 2BTEKTUMYCCKOH KOHUEHTpauWH 23% CcOMH B

BoAe. PacTBOp XOPHUCTOrC HATPUA MCITOAB3YIOT L9 OXIaXIeHUA W 3a-
MOPAaXHBAHHA MACa, PBIOB H APYTUX MPOAYKTOB NPEHMYILSCTBEHHO
opolleHueM. PacTBop XJIOpHCTOro HaTpusa (IMOBApEeHHAA COML) 0e30-
rnaceéeH IjId YeJIOBEKA, UYTO MO3BOJAST UCTIONB30BATE €0 TpH KOHTAKTE

NPOAYKTa ¢ OXJIAKAAOLICH MM 3aMOPAXUBAOIIEH CPEdOH, T.e. Tel--

JIOHOCHUTENEM.

Bonnwlit pacteop xnopuctoro Kaablms (CaCl,) HMCIONB3YIOT B
TEXHOJIOTHUYECKHX MMPolicccax 3aMOPAXHBAHHA MK XpaHEeHHS IpO-
AYKTOB, KOrIa TEMMEepaTypa OXJIaXIeHHOTO TelNIOHOCHTens (pac-
coa) JOJKHA ObITE HHXe —18 °C. DBTeKkTHYECKas TeMAepaTypa pa-
CTBODA XJIOPUCTOTO KANbLUHUA COCTABAALT —55 °C npH KOHNEHTPauHK
okono 30 %. HegoctaTKoM pDacTBOPa XJIOPHCTOTO KANBLHA SABNACTCS
ero TOKCHYHOCTS H KOPPO3HOHHAS aKTHBHOCTL K MaTepHany Tpyoo-
IMPpOBOACE.

XapaKTepHCTUKH PACTBOPOB XJIOPHCTOIO HATPHS M XJIOPHCTOTO KaJlb-
UHA B BOAC MPUBCACHE! B TaOa. 4.3 n 4.4,

TaGnuua 4.3

XAPAKTEPHCTHKA BOAHOIO PACTBOPA (PACCONa) XAOPHCTOTO HATpHA

Komivectso NaCl TTnoTHOCT: FPH Vaerwlan Telino- TeMmmepatypa
B DACTBODE, 15,5°C, eMrocTeipH 15,5 °C, IamepsaHuna,
% TIO Macce Kr/n Kx/(krK) °C
0 1 4,18 0
5 1,035 3,92 -2,8
10 1,072 3,71 —6.4
15 1,111 3,54 —11,1
20 : 1,15 3.4 —16.8
23 1,175 3,33 —21,1
25 1,191 3,29 - —8,8

34

[EE N

R



" Tabauua 4.4

XapakTepuCTHKA BOTHOrO pacTBopa (Paccona) XNOPHCTOre Kaabuusa

Konunuectso CaCl, ITaoTHOCTE ApH ¥YRenwHAx TIIAG- Temnepatypa
B pacTBOpe, 15,5°C, eMKOCTE ApH 15,5°C, 3aMep3aHHA,
% no Macce KI/ k% /(x-K) "C

0 1 4,18 0
5 1,044 3,86 —-2.4
10 1,087 3,57 —53,4
15 1,133 3,31 —=10,3
20 1,182 3,08 —18
25 1,233 2,88 —29.4
29,87 1,29 2,74 —55
30 1,295 2,73 —46

AntHgpuisl. HeKoTophie BOOOPACTBOPHMBIC COSNWHEH W, HMEIOWHE
HH3KYIO TEMTIEPATYDY 3aMep3aHis, MOAyYHIM HAa3BaHHUE aHTU(hPU3OB.
K nanbosiee 4acto NMpHMEHSEeMBIM aHTU(PHU3aM OTHOCATCH BOOHEBIC
PACTBOPEL ATHIEHITIHKOMA, NPONMIACHIIHKONA, METHIOBOIO CrHpTa U
ruuepHHa. B 1abi. 4.5 npuBeleHBl TeMIIEpaTYpPhl 3aMep3aHMA aHTH-
tbpH320R B 3aBUCUMOCTH OT HX KOHLEHTPAalUHUH B BOJE.

Ta6nuna 4.3

Temneparypa 3aMep3ands BOAHLIX PACTBOPOR ZHTHROPH3IOB

MeTtuRoBbii cnupT I'nuuepHH STHICHTTHKONE IMponuneHIMHKONE
Temne- Temnie- Temre- Temmne-

Conepxa-| patypa | Cogepxa-| patypa | Conmepxa-| parypa | Coxepixa-| patypa
Hue, % | samep- | Hue, % | zaMep- [ Hue, % | 3aMep- | ume, % [ zamep-
no Macce | 3aHMsl, | No Macce | 3aHHA, | Mo Macce | zaHMdg, | MO Macce | 3aHMA,
t, °C t, 'C 1, °C £, °C

5 —-2,2 10 -1,6 15 -5,3 2 -1,7

10 —4.,7 20 —4.8 20 —8,8 1¢ —3,3

15 —6,8 30 —9.5 25 —12,2 I35 —5,3
20 —10.4 40 ~15,4 30 —15,8 20 —7,2
23 —14,7 50 —23 35 —20 25 —9.,5
30 —19,2 60 —34,7 40 —24.7 30 —12.8
35 —=25,1 70 —38,9 45 —30 35 -16,4
40 —29.4 80 —20.8 50 —35.8 49 —20,8
45 —33.1 90 —1,6 43 —26,1
50 —36,7 100 17 50 -31,9
55 —40,3 35 —39.8

59 —49.4

85



Han6onee mHpoKo B XONOAKNBEHOW TEXHWUKE NMPHMEHSIOT BOOHEIE pa-
CTBOPBI 3TWICHIITMKONS B NPOIMIWIEHITTHKOA. [IpideM npuMeHeHHE npo-
IMTUREHTTHKOAA NPEATTOYTHTENBHEH, TAK KAK 3THWICHIJIMKOASL TOKCHYESH.
B ormidme oT pacconoB aHTHOPU3EL HCKTIOMHTENBHO CTOHKME COEAHHE-
HHA U He UCMApAIOTCA IMPH SKCIUyaTalnMy, AHTH(QPH3E HE BBI3BIBAKOT
KOPpPO3HH TpYOONPOBOAOB, HE BCTYIIAKIT B XMMHYECKNE PEAKLIHH C IIBET-
HEIMY METAUIaMH M CIUIaBaMM, HO OHH CYILECTBEHHO J0POXKe pAcCONOB.

4.4, Tlpurmuan AelCTEHA MaPpOKOMNPECCHOHHOM
XOJONMHIALHON MAILIMHBI

KHIICHHS, HauDosiee yIOOEH WIS IMOMYYEHHA HCKYCCTBEHHOIO XOnoaa.
KpoMme Toro, peryiinpoBats TeMIEPATYPY KUTIEHHA pabouyero Tena MoX-
HO H3aMeHeHHeM JaBneHua. SPPeKTUBHOCTD TAKONO TIPOLECCa A0CTA-
TOYHO BENHKA.

YeTaHOBIEHO TAKKE, YTO ¢ SKOHOMMHYECKOH H TepMOMHHaAMUdeC-
KO TOYEK 3peHUs LIENECco00pasHO CO3NATE UHKINYECKOe NepeMellie-
HHE paboyero Tena Mo 3aMKHYTOMY KOHTYDY € MHOTOKPATHBIM €ero
Hcroas3oBadueM. [Ipu aToM pabovee Te/lo NMepHoANYSCKH NpeBpala-
eTCA B XHAKOCTE M Map H OPpraHHU3VeT MpoLece MepeHoca TEMAOTH OT
oxJaxaaeMoro Tena (M3 XonoAWJIBLHON KaMepsl) K cpede ¢ bonee BHI-
COKOI TeMIepaTypoii (HanmpuMep, B OKPYXAIOLIYIO Cpedy).

" HenpepbBHBIN KPYTOBOH NpoLIECe, B pe3ylabTaTe KOTOPOro Ternio-
Ta OT XOJQNHOTO TeNa nepenaercd Bonee TeioMy, NOAYYMI HA3BaHHE
OBPATHOTO TEPMOOVMHAMMYECKOTO IIMKIA WM XOJIOAUIIBHOTO LIUKIIA.

PabGodce T¢m0, yYaCTBYIOLLEES B XONOAWIBHOM IHKIE U COBEPUIAO-
Iee oOpaTHbIi KPpYTOBOH MnMpoliece, HA3BIBAIOT XJIaHACEHTOM §

IMpouecc nepenayd TEMIOTH ¢ HU3KOrO TEMHEPATYPHOIO YPOBHA
Ha Donee BBICOKHIE, B COOTBETCTBHH €O BTOPLIM 3aKOHOM TEPpMOOWHA-
MHKH, TPEOVET 3aTPaThl SHEPIHH. 3TO MOXET OBITE MEXaHHYECKada IHED-
rua wiad modass apyrasa, Kotopas o0ecriedHBaeT peanru3aliMio XOomao-

“ ARITBHOTO LIMKNA. YCTPOHCTBO, MO3BOJIAIOIIEE PEATTHIOBATE XOMOAWITb-

/ Beino yeraHoBNieHO, 4To nponece ¢a3oBoro rnepexora, 0cobeHHOo

HEIL 1IHKJI, HA3BIBAETC X0A00UAGHON MAWUROL.
""X'dnonunbﬂme MAILMHBI, B KOTOPBIX pabodee TEJO He M3IMeHseT
arperaTHOTO COCTOAHHA, OCTABAACEL BCErIa B ra3o00pa3HoOM BHIE, MO-
d JTYYHUNH Ha3BaHKE Ira3oBblX. TIPH MCNONB3OBAHHH BO3YXA B Ka4eCTse
pabovero Teja Takue MaWHB HA3LIBAIOTCA BO3AYIIHBEIMU XOJIOAUTb-
HBIMY MAallWHaMH,
XononuabHblE MAIWHBI, B KOTOPBIX IS TIONYYEHHS HUCKYCCTBEH -
HOTO OXJIXKACHHA UCTIONBIYETCA KHITeHHE XHWAKMX XAaialreHTOB OpPH

cy HU3KHMX TEMIEPATYDAX, TNOJYYWIM Ha3BaHWe MapoXWAKOCTHRIX HTH

HﬂpOBbIK XOMOANITBHBIX MALUHH.
JUis monydeHus a¢hdekTa OXAAKISHHS B Ta30BLIX XOJNOAUIBHBIX

MAIIWHAaX MCHOMB3YIOT MPOLECcC pacluvpeHrs padodyero Tena B ACTaH-

Iepe ¢ COBeplieHHeM BHellHeil paGoThl WIH BUXpeBOl ddekT.
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B TMAPOBHIX XONOAHNBHEIX MALMHHAX B KAYCCTRC XOJIDI[DDGDHBYIOU.[E-
TO Mpollecca HUCMoNb3yeTca KHIEHWe XHAKOTO XTaareHTa mpu Hu3-
KOM HABIICHHM, NPpUYEM IQHIDKECHHE JaBRMCHHA XIajarcHTa JOCTHIA-
eTCH JPOCCETHPOBAHHEM.

e

Liuxn pozaymnoii X0M0JHIHHOH MANIHRLL

ITpuHUHTHANBHAS CXeMa W_WMHHM TpH-
BelcHa Ha pHc. 4.7, a. XonoauwnbHasa MallliTHa [peAHazHAYCHA 115 TOA-
JepXaHKA TeMIepaTypbl B oXAaxnawlieM noMelieHn O 4 cocTOUT
13 KOMITpeccopa Ku 1T CXATHA BO3IYXa, Fa30BOr0 XOMQMWIbHUKA XI°
M IeTaHIepa WK paciudpHTETRHOTO unuuapa PIT.

Boaoyx yi3 oxnaxmaemoro noMemieHHs (7 onaerca Ha BCacHBaHNE
B KOMITpeccop Ku. JJapneHue Ha BCACHIBAHWH B KOMIIPECCOD PaBHO Py H
COOTBETCTRYET OApOMETPUYECKOMY JABNECHUIO. B KOMIIpeccope naBlieHue
BO3IYXa MOBBHILIACTCA C Py 0 p (Tipouece {—2Z), IpH 3TOM ITOBBIILIASTCS
W TeMITepaTypa Bo3ayXxa (pUC. 4.7,6, 6). CxKarblii ropauHii BO3ayX Mocry-
[IAeT B TA30BBIA XONOMWIEHHK XT, IIe OH oXiaxuaercs MpH HEH3MeH-
HOM JaBneHHM (rpotece 2— 3). OxnaxkaeHHBIA BO3AYX TIOOAETCA B IOp-
IHeBOH meraHnep P, roe agnabaTvdeckit pacliiUpsaeTCs JO SaBAeHHS
Do (Tipotiece 3—4). B pesyabrare paciHpeHA TEMIICpaTypa BO3TYXa 10~
HIDKAeTCAd Y XONONHEIM BO3LYX HONACTCA B OX/1aXIaeMoe TIOMELLEeHHe
OI1. 3a cyeT TEIUIONPUTOKORB H3 OKPYXKaKIIel cpeibl, KOHTAKTA ¢ po-
IYKTaMH, TIOABMU H Ip. BO3AYX B OXIAXKIAIOLIEM MOMEINEHHH NOA0TPE-
BaeTCH {npoiecc 4— I} ¥ BHOBb OTBOOUTCA Ha BCACHIBAHHE B KOMITpec-
cop. Hanee Bce NpoliecCHl TOBTOPSIOTCA IIMKIHYECKH,

pjl 3 2
F e
- - NW e P "
3 Oxnaxaaniuas Bojia 2
bt 5 o’
. T ——tle
P @J‘ ! Em - »
2
T} 23 P
1 [— — I'n T
E on | T, |
‘ 4'---| :
’ —

a
Puc. 4.7, Cxema ra3oBoi XOMOMUIbHOH MALLHH B
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B pesyiapTare peanuzalilMH DMKNA TA30BOH XOMONWILHOW MALUMHEI
TETUTOTa M3 OXIAXAaeMOro NoMeleHHA Off OTBOIUTCA XOJOAHBIM BO3-
IYXOM M MepeaaeTcs OXIaKaaroller BONE B ra30BOM XOJOIMABHHKE AT,

Jna nieperoca TEMNOTH ¢ 00/ice HM3KOro TEMTIEPATYPHOTO YPOBHA
OIT na G6onee pricoknit X' B koMnpeccope Kwum 3aTpaumBacTces padora
e, TIPM pACHIUPEHHH CXKATOTO H OXNAXKISCHHOTO BO3AYXA OT AeTaHASPa
OTBOIOMTCSA Tone3Had paGoTta /., KOTOPasd MOXET ObITh UCITOJIB30BA-
Ha LI KOMIEHCAUHH YacTH paboThl CXKATHI B KOMIpeccope Km.

TakuM oOGpaszoM, Ha COBEPLUEHME ra30BOTO XONOAMILHOTO LKA
3aTpayHBaeTcA pabota :

I=lou— loacw-

KonuyecTBo TENNOTH], OTBEACHHOE U3 OXJIAXIacMOr0O MTOMEICHWA
O onHnM KHJIOrpaMMoM pabodero 1ejia, Ha3blBaeTcs y;[enbﬁoﬁ Mac-
COBOH_XONOAONPOU3BOANTENBHOCTERIO ¢g. ~ ™ T

P COOTBETCTBHH C NTEPBEIM 3aKOHOM TepPMOJMHAMHKH (3aKOH coXpa- -
HeHHA SHEPTHH), BCA FHeprys, MOABE/eHHAs K pabodyeMy TeJTy, NOXK-
Ha ObITH OTBEIEHA OT HEro. BIEMEHTOM, B KOTOPOM OCYLISCTBRIIACTCH
OTBOJ 3HEPrUH oT pabouero Tena, ABIASTCA Ta30BbId XOIOAHALHUK XT.

K paGoueMy TeAy 3Heprud MOABOIUTCR B OXAaXA&IoUEeM ToMellle-
HUK OJF (B BUIC TeNNoTH) U B KoMIpeccope Ku (B Blfe paboThl C
YYETOM ITOAE3HOMH padoThl paciHHpPeHNA ). CyMMapHOe KOJTHYECTBO 3HEP-
'MH, OTBCHEHHON B XOMOINALHHUKE X[

g=go+

IIe gy — YHSNbHAsT MaccoBasi XOMONONPOH3IBOLAHTEIBHOCTS, XK /KT.
BearnunHa g ronyvynwia HasBaHue yAeIbHOH MACCOBOM TEr1oBOKH
HArPpY3KH Ha XOMOAHJBHUK XT. DTa seavMuMHa GOnplile yaeabHONH Mac-
COBOW XOJMONONPOH3BOANTENILHOCTH ¢p HA BeJIMUMHY padoTel /, 3aTpa-
YeHHOM Ha COBeplUcHHE XOJOAW/IBHOTO LUHKIA.
2ppeKTUBHOCTE XONOAUALHOTO 1IHKJIA MPUHATO OLIeHHBATH MOKa-
3aTeieM, TIOJIYYIUBILUHM HA3BAaHHE XONOIHALHOro Ko3dqwhHIMeHTa:

F
Jf ,"‘.. E = q—'}_
e !

B03ﬂYLUHbTe XOMOAWILHEIC MAILIWHBI HEe NOIYYUIH OOJBIIOTNe pac-
MPOCTPAHEHYA, TAK KAK BO3IYX B CHIY CBOKX (PHINMECKHX U TEPMOIH -
HAMKHUYECKHX CBOICTB TpeGyeT GONBIIMX pasMepoB KOMIIPECCOPOB M
OeTAHAECPOB, LHPKYISLKH OonbuX 06BEMOB BO3AYXa MO SNIeMEHTaM

XOMOOMNBHON MALUMHEI,

1IBKS mapoBOH XONONHALHON MATIKHE

PabouMM TenoM B MAapOBBIX XOJMOAW/IBHEIX MAILMHAX SABAAKTCS KH-
MALIHE TIPU HW3KHMX TeMMepaTypax xnagaredtel. [TpH coBeplleHHH XO0-
TNORWILHOTO LIMKIA OHH MEPHOIWUYECKH WIMEHSIOT arperaTHoe CoCTo-
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AHHE, Mepexons H3 XHIKOCTH f e
B Map M1 CHOBa B XUIKOCTh. I_I_LI

XoJoaWunbHasa _MAalUHWHA
(puc. 4.8) COCTOUT M3 Konupec- 3
copa Kum, KoHoeHcaTopa KJ, ne-
1%‘@& J v ncnaputens H. Bee
SNEMEHTHI COSINHEHBI Noc/edo-
BaTeNABHO TpYOONpPOBOOAMH B
3AMKHYTYI) TEPMETHUYHYIO CHC-
Temy. BHyTpeHHuii o0beM cuc-
TeMBI 3alI0JIHCH XNANareHTOM,

B oxnaxknaeMoM IIOMelnlecHHH
yeTaHORIEH Mcnmaputens H Xo-
JogunsHo Mautuel. [Ton oefi- [
CTBHEM TEIINONPHTOKOB ) XJia-
AAreHT KMITHT B HCITapHTE e TPy
HH3KOM AaBfeHUH py. [1apbl xna-
AAreHTa [MOCTYNAIOT B KOMIpeccop KM U CRUMaKTCA C JABIEHHS Py A0
Py JUTH CKaTHsl XnmagareHTa saTpauynBaeTcs pabora /.. B nporecce cxa-
THs TeMTIepaTypa XMalarcHTa NnoBbilliaeTca ¢ 4 10 .. CxXaTblii napoob-
Pa3HbIA XNagareHT HarHeTaeTCs B KoHIAeHcaTop Kd. B HeM oT xnanareH-
Ta OTBOAMTCA TEMAOTA H XNAAAreHT U3 COCTOSHHKA HACHIIIEHHOTO napa
TMIEPEXOAUT B XKHIKOE COCTOAHME, T. &. KOHAeHcHpyeTcs. ZKunkuil xonajn-
ATCHT MOCTYNAET B AeTAHIED, e OH agHabaTHYeCKH pacluHpseTcs a0
HaBeHUs po- B npollecce paclHpeHHA TEMIIEpaTypa XNatareHTa NoHH -
¥KAETCA C I, 10 §. XNMAAATCHT HU3KOMO HaBleHHA C HA3KOI TeMnepaTypoit
MOJASTCH B HCTIapuTenb H, 'me KHUIMHT, OTBOAA TSIUIOTY H3 OXJTaxnaa-
eMOoro moMeieHuss O, XonodUABHEBII LMK 3aMKHYJIICH.

B ucnaputene M u koHacHcartope K7 xjagareHT nperepriepaeT
¢dasoBble npeBpallcHHa. B 3THX mponeccax JaBA¢HNE H TEMIICPATYpa
XJadareHTa B3aMMOCBA3aHBE.

JaBjleHue KHUNMEHHAI py, BBIOM- T}

paeTcs TAKMM ODpazoM, YTO-
OBl TEMIIEPATYPa KUIICHWA XJ1a-
JgareHTa B mcriapuresie H Owina
HHXE TeMIICPATYPhl OXJIaXKka-
eMore nmoMeuleyus OI7. NHasne-
HHE KOHASHCAUHH p, JOMKHO
ObITh BBIOPAHO TAKHM, YTOOHI
TeMMepaTypa KOHIASHCAUWH £, / 4
{puc. 4.9) OpIna BBIIIE TEMIIE-

paTypsl oxaxKagawluei KOH-
OIcHcaTop cpeabl (BOXbBl HNIK
BO3IyXa). 53.4

B tepMonyHaMH4eCKON fuar- Puc. 4.9. Uukn Kapho B KoopanHaTax
pamMe T — 5 LUK NapOBOH X0- T—s

Ko Px

ke f
kg™

Puc. 4.8. CxeMa napoBOi xoloounbHON
MaII'HMHLBI]

o
5.2 5
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JOgMNBHOH MawmwnHbel (uukn KapHO) npeIcTapned OBYMA NMHHAMH
MOCTOAHHON TeMrepaTypel (M3oTepMaMu T = const) U ABYMS NHHHA-
MH TIOCTOSIHHOM 2HTPOMUM (5 = const).

IHHukn XonoAUABHONWH MAUIKHHBI MOXeT OBITE TIPEACTABNEH
B BHAE YCTBIPEX MOCACHOBATEBHBIX TIPOLIECCOB.

IIpoyecc 1-2. ITapul xnapgarenTa U3 ucnaputens H cxiMalTCa KOM-
nipeccopoM Kam ¢ JaBNEeHMS p, OO JaBncHuA p.. B mpoluecce cxkarus
XJIallareHTa TeMIepaTypa ero moebiuaercs ¢ Ty 1o 7. Ana Toro yrobul
CXKATh XJadareHT, 3aTpayHBaeTcs pabota /.

Hpoyecc 2-—3. B peaynsraTe 0TBOAA TEIUIOTH XIaJareHT H3 COCTOA-
HHA CYXOTO HACBILIEHHOTO Tapa (To4ka 2} TepeXOmUT B COCTOSHHE
HachILUEHHOM XuakocTH (Tovyka J3).

Tlpoyece 3—4. KUaxuit XNagareHT IIOCTYIIAET B PACUIUPUTENBHOE
YCTPOCTBO — AeTaHAep, IMie OH anHadaTH4YeCKH paciiipsaerTcs 10 co-
CTosHHA 4. B nmpoliecce paciuipeHus JaBleHEE XMagareHTa MOHIKACT-
Cq OT p, A0 Py, @ TEMNepaTypa noHuwxkaercs ot 7, no T;. B mpouecce
PACLIMPEHHA WIANATEHT MPOUIBOAMT pAGOTY Lacy-

Hpouece 4—1. B coctoatinu 4 {ITapoXHREKOCTHAA CMECh TIPH HA3KOM
JaBNeH’H) XIANareHT MOCTYIIAeT B uenapurens H, rae oH KWUNIHT,
OTBOISA TEMAOTY OT oxNaxIaeMoro obeMa (XONOIIWTBHOH KAMEDEI, NPO-
AVKTOB). B npollecce KMIMeHHs TeMaepaTypa XajareHTa ocTaercs no-
cTOAHHON M paBHOii T;. Ilepeiiaa B cocTogHHMe I, XJTaAAreHT TIOAAETCH
Ha BcachiBAHKHE KOMIIpeccopa. Lk 3aMKHyncA.

OTnmuyuTeNpHOl 0COOEHHOCTRIO TEPMOAHHAMHNYECKOM AHarpaMMBl
T—s apasieTcs To, 4TO IJIOWALE MOL NPOLECCOPOM paBHa KONHMye-

CTRY NMOABEASHHOI HAK OTBE-
¥ A }u JEHHOW 3HEPIUH K XiagarcH-
3 2 TY. B COOTBETCTEMH ¢ 2THM
! Ko | YASIBHAA MaccoBafd XONOMo-

Pu P IIPOM3BOAKTEIIBHOCTE g ONIpe-
HEAKUTCS TDTOINANBEY TTOA TTpOo-
~—  ueccoM 4— 7, T.e. TUIOWAIRIO
} 3,2 I—4— 53, 4. TET[JIDT&,
4 7 oTRemeHHag OT XNANATEHTA B
& KOHIIGHCATOpE g, {1polece
Z2—3), MnU yIoenbHas Macco-
Bad TelJIoBas Harpyska Ha
KOHACHCATOD, ONpeleNuTCH
MUIOWALBIO §)  — 2— J— 834

Pa6ora I, reobxonmmMasn
TS peamd3alldy LIHKNa, pab-
Puc. 4.10. Cxema naposoif xonomwisHoii H2 PasHOCTH MEXIY 3aTpa-
MAlMHEL C PEryMHpyOIHM BeHTinem: JCHHOM paboToH Ha cXaTue
K - komnpeccop; K@ - konencarop; PB— ~1aAarcHTa B KOMIpecco-

perymupyiomMii pentans; M~ ucnapurens; PO lox M paboTOoil pacIMpeHUs
OIT ~ oxnaxaaeMoe NMOMEIIEHHE foacms OTBOAUMOM C Bajna JIe-
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Tangcpa. B auarpamMe T'—s pa®ota UMKAa BRIpAXaeTCs IUICLIANEIO
—2~3-—4

IPPeKTHBHOCTD UHKA IapOBOit XOACGAWIRHO MANIHHE! OLICHHBA-
eTC XOAOMMABHBIM KOMPPHLUHEHTOM €, IPEACTABIAIOIIMM cODOH OT-
HOIIEHNE YIeJIbHOM MACCOBOH XOMOTONPOUIBOANTENRHOCTH ¢y K pa-
Gore unkna /:

e mwowanb 5, ; — I —4—38, 4~ 5,
7 :

- Ttomans ] — 2 — 3 —4

Hna uukna KapHo yoenbHas MaccoBasg XOaoOITPOH3BOIHTERE-
HOCTh

go=To(8), 2 - 53,(4)-

PaGoTy UMKa /, COOTBETCTBYICILYIO TUTOIHATH { — 2— 3 — 4, MOX-
HO BEIMHCIIMTE [10 CAEOYIOLIEH 3aBHCHMOCTH

I=(Tx— To) (51, 2~ %4, 3)-
HIcrionb3ya BEIpaKeHUE ATd OTIpeaeJeHHS XOMOMIWTLHOTO Ko3dhhH-
LUHEHTA ¢ 3amnLieM

TU(SJ. 2 84, 3) __ T
(TK_TU)(S],E _34.3) TK _TD.

OnHuM W3 HanOoNee CIOKHBIX U1 peai3allii Ha TIPAKTHKE Mpo-
1IECCOB ABMISTCA PACLUMPEHUE XTAJareHTa B JeTaHaepe. Patora paciu-
DEHRA Loy, HEBEIMKA, & CAOKHOCTE M3MOTORICHIS NETAHACPA SHAUMTEHHA.

B GoNbIIKHCTBE COBPEMEHHBIX XONOIUNBHBIX MALUMK AETAHASP 3a-
MEHHI0T B0JIe€ TIPOCTBIM YCTPOHCTBOM — PCIVAHPYIOUMINM BEHTHIEM.
CxeMa XomogMNpHOoH MAITHHE] ¢ Pel yJINPYIOUIHM BEHTHIEM NpABeIe-
Ha Ha pHc. 4.10.

B otiiudHe oT AcTaHAepa J pervaHpyolMit seHTHR PB mpocT o
YCTPOHCTBY M MO3BONAST PETYNUPOBATH NOJAYY XATATEHTA B HCHApH-
Tenb M, 3aMeHa JeTaHISpa Ha i
peryIvupyionnit seHTUIE PB
MPHUBOIMT K TOMY, YTQ BMEC-
TO PACIIMPEHUA XJIajareHTa o 3 2
pPeau3yeTCs NMPoLEce ApOCce~
JIUPOBAHHUA M H300paKeHUE ¢
MKIIA H3MeHseTco (puc. 4.11).

HpoccenupoBaHie NPHBO- 4
% | N
90 o
WL

IMT K CNENyIOMM TioTepsM; 1o / 4 \\
yBenNyMBaeTca pabora HHK- §

4o
E=r=
!

AN

na /, KoTopas CTAHOBHTCH

paBHOM /,,; YMCHBIUNAETCH "_;
yOenbHas MaccoBad XOMORO- S & 5
NPOH3IBOAUTSALHOCTE LHKNIA Puc. 4.11. Uukn napoeoil Xon00MIBHOIH
go Ha Ag,. MaUHHB ¢ PErYAHPYIOWHM BEHTHICM
21

|




T A 2 B uwkne KapHo c¢xatue
XNAaJareHTa OCYIUSCTRIAETCS
3 2" B O0acTH BAAXHOTO Mapa,
T T. €. IIPH HANIHYHM K KaneJdbHOH
KUAKOCTH B xnagareHTe. Ha
MPAKTHKE pealu30BaTh TAKOH
IPOLECC HEBOIMOXHO, TAaK
i KaK nonagaHue XKHAKOTO

Ty

7 P i XAajareHTa B DUAWHIP KOM-
5 E . TIpeccopa MpHUBOAHMT K IWi-
: i, DaBIMYECKOMY YEApy M pas-
$4 58 PYLLUEHHIO KOoMITpeccopa. J{1s

HCKJTIOUEHHS DTOrO SIBNEeHUs
MIPOLECC CXKATHA TepPeBOIAT
B OORACTD NEPETPETOro napa
(puc. 4.12).

B 3ToM cryuae yaenpHas MacCOBas XOAOOONPOR3BOANTENBHOCTD UMK-
7la ONMpeNeNTCA TOLLAABK TTOA NMpollecCOM B MciapuTene (MIoLanb
s — I — 4— 54 — 5,). Yoenvbuada MaccoBad pabota cxatud / 6yaeT npo-
TTOpUMOHANbHA Tmomasu ! — 2— 2'— 3—4— 1.

XONOIHABHBEIA KO3(OUIMEHT IHMKNA B 3TOM CJIyvyac
@

;-

OripenensaTs yReNbHBIC MACCOBBIE XAPAKTEPUCTHKHU gy M/, TIO 3HA-
YeHHAM MIoulagel KpaliHe HeymoOHo. [1o3TOMY Ha MpakTHKE Malle
BCErO HCIIONB3YIOT TEPMOJHHAMMYECKYIO aHarpamuy lg p—i, mno-
3BOASIOLUYID HE TOJBKO MOCYPOUTH LHUKI XONOOUNBHOH MALIMHLL, HO
H ONpeleSuTh yAeRbHBIE NoKasartenu nikaa. M3obpaxenne nukna
NapoBOoOH MaWHWHB ¢ PETYJIHUPYHOWHUM BeHTHNEM H
cKATHEM XJamgareHta B o0MacTH neperpeTaro mapa
MpHBEACHO Ha puc. 4.13.

NMonpotHo unkny KapHo JaHRBIH UMK MOXKHO AIPEICTABHTE B BUAE
pAaa TOCREI0BATEIBHBIX MPOLECCOB.

fIpoyecc 1—2. Cxarue x1agareHTa. B KoHUe CXaTHA TeMIepaTypa
f> 3HAYHTEJBHO BBHILIE TeMMOEPATYpHI {, XnagareHta. Paborta, saTpauu-
BacMasd Ha CKATHE XNaNareHTa, OTpeReHTCSl Pa3HOCTbIO IHTANBIHGA
KOHLUA H HavyaJja mpouecca CxKaTusl:

n‘:-:* = .i'-g - f|+

Hpouece 2— 3. HaHuplit Apolece, OCylIecTRISeMbIH B KOHIeHCATO-
pe XOAOJAUABHOW MAIUWHEL, MOXHO PA3AEIUTL Ha JIBE COCTaBAMIOLIME.
[Ipouece 2—2' — oxaxneHHe XJIaJareHTa OT TEMIEPATYpPel KOHLA TIPOo-
LIECca CKATHS #, 10 TEMIEPATYPHI CYXOro HACHILEHHOTO Mapa .

Mpouecc 2'—3 — KoHAeHCAUMA (MPEBpalLlEHUE B XKNUIKOE COCTOA-
HUE) MIAPOE XJIAJAareHTa. JTOT MPOLECC OCYIISCTBASCTCH NMPU TeMIe-
paType /, ¥ JaBNeHWH p.. 1A KOHEeHCAME X1alareHTa OF Hero HyX-

Puc. 4.12. IMkn napoboi xodoaunsHoil
MAWHHBl ¢ OPOUSCCOM CXKATHA B oﬁnacm
NMEePErpeToro mnapa

£ =
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HO OTBECTH TEINOTY, DTa lgp A
TEILIOTA ONPEIC/INTCA pa3- T E TN
HOCTBIO SHTANBITHI Havana 3 e 1o \ Y P
1 KOHIIA Tpoliecca Px

Gy = — iy

BenvunHa g, NOAYYMTa  p, 4 Po, b
Ha3BaHUE YAESALHONH MACCo- /
BOH TEMNOBOH HATPY3KH HA i ] hx |
KOHAEHCaTop. -

Ipoyecce 3—4. Jipoc- h=i i hoj
cenmupoBaHMe (pagluMmpe-
HHe)} XHAKOIO XNalXareHTa
B peryMUpYIOLIEM BCHTHAE.
BTOT TNpoLECC OCYIIECTRASETCH 03 COBEPIICHUA BHEIHEH paboTel H
TIPOXOAHUT FIPH MOCTOAHHONW SHTANBIHA i = iy.

ITpouecc 4—1. [Ipouecc KuneHNA xyagaredTa B ucrnapurene. tocne
ApPOCCenpOBAHNA xnagarcHTa (Toyxka 4) €ro RamRlIcHWE CTAHOBHTCH
PABHBIM Py H TEMIIepaTypa KUNeHus1 — f. [Ipu JaHHEBIX yChoBUAX Xna-
JAr¢eHT KMMHT M NpeBpallaercs B map. 1emiora, mogBoIuMas K xia-
JNareHTY NpH KAMeHUH, paBHA PA3HOCTH DHTAJBNMI KOHLA H Havana
npoilecca

Puc. 4.13. Luxn napopoii XONoIUALHOI Ma-
IIMHBL B lg p — { KOOpAHHATAX

do = i 1 f4s~
roe ¢, — YACAbHAs MacCOBasi XONOAOTIPOU3BOANTEAPHOCTE LIMKA.

B cooTBETCTBHM ¢ 3aKOHOM COXpaHeHHA (epBEIH 3aKOH TEPMOAH-
HAMWKH) 3HEPIrd, NoABeAeHHAas K XNaJareHTy IIpH COBEPLUEHUH XO-
NOAWALHOTO LHKJIA, TOKHA ObITh paBHA OTBEICHHOI SHeprHM. K xi1a-
IATeHTY DHCPTHs HOHBOAMTCA TpH CXaTHH ([, B Tipouecce [-—-2) M
MpH KUNEHHH XfajareHTa B MCTIapuTee (g, B ripouecce 4—1). JHep-
THS OTBOAWTCA OT XJaZareHTa B KoHmeHcaTope (g, B mpouecce 2—3).
3aKOH COXpaHESHMA IHEPTUH A1 XOTOAUNLHOTO LIHKIA UMEET BHA

g =Got+ !c:ac'

DTO BBIpAXXEHHE HA3BIBACTCA TAKKE TEIVIOBBIM WM 3HEPreTHvec-
KHM DanaHCOM MapoBO XOMOAMNBHOH MAlLIMHEL.

4.5. Pacyer HHKIA XOJOIMJILHOH MALIHHBI

YaensHbie XapakTepucTHKH. Pacuer 1MKIA MapoBoil XOMOAWALHOM
MAalUWHE! CBOOMTCH K ONpPEaeNeHHIo CIeAYIOLINX YASNBHEIX XapakTre-
PHCTHK: MAacCOBOH XONMOMOMPOU3BOIUTENRHOCTH gy, YICABHOM Macco-
BOH TeNMOBOI HArpy3kM Ha KOHAEHCATOp 4, VISIbHOM MAacCOBOH pa-
BoTHI cXKaTHs /..

B pacuyer MKNa BXOOMT TaKKe ONpPEAefeHHEe TaKOro HOKa3aTessd
3pdeKTHBHOCTH LHKA, KAK XOJIOTWIBHBIN KO3GMHIINEHT &.
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Yodeabrnas maccoeas xonr000npou3eo0umeIbRoOCHs §y TIOKa3BIBACT, Ka-
KOE KOJMYECTBO TETINOTEL MOXET OTBECTH | KT XjlafareHTa, YYacTBYIOLIE-
IO B OCYLICCTRICHHH XOMOOHILHOTO HHKIA. B ¢OOTBETCTBHH ¢ M306paXe-
HHeM 1IHKAA (cM. puic. 4.13) yaensHag MaccoBasl XOJOA0NPONIBOAWTE L
HOCTh OINPEISIASTC PA3HOCTBIO ASHTANBIIHI XMAJarcHTa, BLHIXOIALICTO
U3 vcniapurens (rouka /) ¥ BxodAMIero B HCAapHTeN: (TOUKa 4):

Go="¥ — Iy _
Yoeavnas maccoeas paboma cxcamusn i, OTIPEALNACT, KaKoe KOMH-
YeCTBO paboThl HYXKHO COBEPIIHTE, YTOOH CKATH | KT XJ1aAareHTa oT
JaBJIEHBA KUIIEHHS Py IO DABRNEHUA KOHISHCAUMH p,.. PaccuiTaTrh yaesib-

HYI0 paboTy CKaTHsd MOXHO MO Pa3zHOCTH DHTAABNHWIT XJagareHTa Ha
BBIXOJIE M BXOJAE B KOMIIpeCcop

VYiacapnaa paGoTa CXaTHA BblPakacTCA B IKOYASAX Ha KHWIIOTpaMM
MM KWIOLKOYAAX Ha KunorpaMM (JIx/kr winn KIDK/KT).

Yoenoras maccosan menroean HA2PYIKA RA KoHOercamop ¢,. Bcst 3Hep-
THS, MOABENCHHAA K XIAJAreHTY B MCITAPHTENE H KOMIIPECCOpe, AOMK-
Ha ObITE OTB&IEeHa OT HeTo. [Tpouecc 0TBOAA TEINOTHl OCYLIECTBIACTCH B
KOHIASHCATOPE XONOAWNBHOM MalIMHBL., KOAHMYECTRO TEIVIOTH!, OTBeACH-
HOe OT | KI xnanareHTa B KOHASHCATODEe, MOJYYHIO HA3BAHNE VACHb-
HOM TelOBOH HATPY3KH Ha KOHEEHCATOP &, AHANOTMYHO OIIpelene-
HUIO NPYTHUX YAENbHBIX XapaKTePHCTHK XOJIOAWIBHOTO UWKIIA (g M /),
B&JIMYMHA ¢, OTIPSACTACTCA PA3HOCTRIO SHTANLITHA XMagareHTa Ha BXORE
A BEIXOJIe H3 KOHAEHCATOPA

Q=5 I
XOonoauneHbI KO3 UHEHT £ SABAAETCA OOHHM M3 IIOKA3aTelicH
3OPEKTUBHOCTH XONOOWIBHOTO LLHKIA H ONPCACAACTCS OTHOILLCHHEM

VARIbHOLI MaccoBOl XONOAOTIPON3BOAUTENLHOCTU ¢y K YIESTbHON pa-
dore cxarua /£,

Banaune TeMuepaTypsl KHICHHS {) XJIAJATEHTA HA XAPAKTEPHCTHRH X0~
JOJHIBHOTO HHKIA. XapaKTepHCTHKH XOJMOMWILHOTO 1IWKA B OONBLIOH
CTETICHH 3aBUCST OT YCJIOBHE pabOTH — TeMIIeparyp KUIleHHS fy 1 KOH-
OeHCAliMM Jf, XNagareHTa.

JIns WIUTIOCTpAlMH BIMAHMS TeMIIepaTyphl KHIICHHS Ha Xapakre-
PHCTHKH PACCMOTPHM IBAa LHUKIA XOJOZWIBHON MALLMHBI, OTIHYAI0-
H[HECS 3HAYCHHEM TeMIIepaTyphl KMNeHHA 1 (prc. 4.14).

[lepBblit XOMOAWABHBIN MK [ — 2 — 3 — 4 — J oCyilecTBASETCS
MIPU NABACHWSX Py U p,.

Bropolt uMkn umMeer SoMiee BRICOKYIO TEMTIEPATYPY KHUIMEHMA ) |
Ooulee BRICOKOE AABJICHUE KUIIEHNA by,
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CpaBHIBas] YUEJbHBIE gy 4
MAaCCOBEIE XOROIOMPOHN3-
BOAUTENILHOCTH JIBYX IIHK~ 3 7 Pe, 1 > 2
JIOB, MOXHO YTBEp:KHarth, P*
YTO YHAENbHAs MaccoBas

XOJMOIOTIPOHIBOIAHTEb-
HOCTH BTOPOTO HHXIA (g = , 4
=i/ —i;) 6yier Goapiie *° [
yIeNbHOM MaccoBOfl Xomo-  po | 4
OIOMPOH3BOAHTEBHOCTH :
MepBOrQ LUK (qP= i -
=), T.€. ’. Ll
' L o4 o
9 > Go- Puc. 4.14. Bausiie TeMTIEpaTYPbi KHIIEHUS £
bonee BBICOKOE Hapie- Ha XapaKTepHCTHKY LMK

HHE KUTIEHUS BTOPOIO UHK-
na (py > Po) TPUBOINT K TOMY, YTO yAeNbHad paboTa ¢KaTHUA BTOPOTrO
uukna (I, =k - i) Oyner MeHblIe YNENsHOH paloThl CXKaTHA [1EPBOIO
tMKna (I, =§ - §)), T.e.

A

CpaBHUBasA 3HAYCHHA XOAOOMABHBIX KO3(hGPUUHEHTOB RepBOro
(€ = go/ 1) ¥ BTOpOTO (€= ¢y/l;,) ITMKIIOB HETPYAHO YCTAHOBUTE, YTO
3¢peKTUBHOCTD BTOPOro LMKAA OYIET BHIUE €&, OTCI00a CNenyeT,
YTO ¢ MOBLILIEHHEM TEMIICPATYPhl KHITEHUS XIafareHTa £ 3¢ dextHs-
HOCTH XOAOAWABHOTO MKAa Bo3pacTaeT. 1 HaobopoT, C IOHKEHHUEM
TEMMEPATYPBl KHMEHUs XTagareHTa & 3pPeKTHBHOCTS XONMONMIEHOTO
UMKIA Magaer.

Bananue TeMnepaTypsl KOHACHCAMY £, HA XAPAKTEPHCTHEY X010 AAL-
noro muKiaa. Tlogo6HO NpeIblIyLHIeMy padgeny paccMOTPUM KBa HMKIIA
XONOAUIBHON MAaNTHHBI, UMEUIMX OKWHAKOBYIO TEMITEPATYpy KHIE-
HHS XJTaHareHTa &y ¥ OTIH-
HAIOUTMXCA TeMMepaTypamMu 1z p A
KOHACHCALMH (puc. 4.15).

Heperiit uuior obosna- 2+ 3 Py & 2
weHn umbpavs 1 —2—-3— Po b ad
4 — I 1 uMeeT JaBlNeHHE 3 2

KHITEHHA H KOHACHCALMH

Py W Py COOTBETCTBEHHO.
HasneHue p; u TeMmile-

parypa f, KOHASHCAUKHH

BTOPOIC UMKA& BhIle nep-

BOTO!

P> P M I > 1
Ecau cpaBHUTE YAe€Ab- Puc. 4.135. Bimusuue TeMiiepatyphl KOHASHCALNM f,
HYI0 paboTy CcXaTud HBYX Ha XapakKTepHcTHKH LHKNa

44 P ifr

] mm-e -
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rr
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paccMATPHBRAEMBIX 1IHKJIOR, TO OYEBHMAHO, UTO HA CXATHE XJaJarcHTa
BO ETOPOM LIHKAE TpebyeTca OONbIIe 3HEPTUH, T. €. Iy > fox-

YBennuyeHue TeMnepatyphl K JaBNeHHA KOHASHCAUHH NPHBOINT K
TOMY, 4TO YOENBHAS MAcCOBaA XOMOAONPOUIBOAUTENBHOCTE ¢ BTOPO-
TO LIKKJIAa YMEHbLUINIACh TI0 CPABHEHHIO C TIEPBLIM

g0 < Go-

ConocTaBReHHE XOMOIUARHEIX K03¢hdHLIMEHTORB OBYX LUMKAOB TO-
KasblBaeT, YTO XOJOAMILHBIN KO3D(MHUKEHT LHKNa ¢ 00ee BRICOKHM
HaBlcHMEeM KOHAEHCALMM MEHBIIIE:

do . . _ 4o,
E=-"3 £ =77 ¢'«e

fex ex

C NMOBBILIEHHEM TEMNEPATYPH KOHACHCALHH 3P PeKTHBHOCTD KK~
JTa XOJNOAWIBHOM MAIUWHE I312eT, ¥ Hao00opoT, ¢ MOHHXEHHEM TEM-
NePaTyphl KOHZeHCAUWH 3¢ PeKTHERHOCTE LIMKIA XOMOIUWALHOW MalIn-
HB! BO3pDACTaET.

PeansHeie X070auNbHBIEe IMKIB. PeanbHble XOJOAMIIBHBIC LHKMHI,
T. €. HUKIbI, OCYIUESCTRISEMBIC B peafIbHBIX YCIOBHAX, HECKONLKO OT-
JNIMYAIOTCA OT 1IMKIOB, PaCCMOTPECHHBIX BBILICE.

Hepezpes xaadazenma na ecacwsanii, B paCCMOTPEHHBIX BhILIE XOI0-
MWIBHEIX LUBKJIaX CXKAaTHE X/TAZareHTa HAYHMHAETCA ¢ COCTOAHHA CYXOTO
HACBHIUIEHHOTO Tapa. B peanbHbIX XOJOOWIBHEX MAIIMHAX XTAIATEHT FIO-
CTYTIZET B KOMIIPECCOP B COCTOAHMM NeperpeToro napa. [leperpes napos
XNAgareHTa OCYIIECTBAAESTCA BO BCACHIBAIOILUX TPYOOTIPOBOAAX KOMII-
peccopa H B CaMOM KoMIlpeccope. B HeKOTOPBIX KOHCTPYKLIMAX KOMII-
PECCOPOB XAAJIATCHT MOCHE HCTTAPUTENA NONaeTCA Ha OXAAKACHKE IeK-
TPOABHTATENS KOMHAPECCOpa, TIe ¥ NPOHCXOAUT €ro Neperpes.

Hepeoxaaacoenue ncuodiozo xradazerima. Ha BBIXOTE M3 KOHASHCATOPA
XJAJATeHT Yallle BCero HMEeeT TeMIIepaTypy Oonee HU3KYIO, yeM TeMiepa-
TYpa KOHIEHCALINH f,.. BTO MOHWXCHHE TeMIEPATYPhL HA3bIBAKOT NEPEOX-
NOKOECHHEM XHIKOFQ X1aNareHTa Mnepef ApOCCeTHPVIOLMM YCTPOHCTBOM.

HnKn XonoamabHoH MAINMHLI ¢ PETeHEPATHBHLIM TELI0OOMEHHHKOM.,
TMoTpeGHOCTD B OIHOBPEMEHHOM TIEPErpeBe XAaJareHTa Nepe BCachl-
BAHMEM B KOMIIPECCOP M MEPEOXTAKIACHHH Nepel APOCCeNIUPYIOLLNM

CTPOHCTBOM TPHBENA K CO3NAHHIO XOMOAUNHHOIO LMKIA CO CIeln-
BHBIM TEITOOOMEHHBIM AMNapaTOM — PEreHSPAaTHBHHIM TeI00o0MeH-
HHKOM {pHc. 4.16).

XnagareHT U3 ucnaputens H B COCTOAHHHM CYXOTO HacCBHIILICHHOTO
NMapa (Touxka !') mocTynaeTr B pereHePaTUBHLIFA TernoobMeHRHK PTO
K neperpepaercd (toyka 7). [NeperpeTslii nap CXUMAETCd B KOMMOpPEC-
cope Kv U KOHICHCHPYETCA B KoHIOeHcaTope KoO. 2KMAKHIt XNnagarenT
Nocjic KOHASHCATOPa NMOCTYMAeT B pereHePATHBHBIN TeMI00OMEHHHK
PTO u nepeoxnaxaaeTcs mapaM XNagareHTa, BRIXOASIHMH K3 HCHa-
pHUTeada. KoauuecTBO TENNOTH, OTBEAEHHOH IIPH NepeoxXNaXiIcHHH
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Puc. 4.16. XonoauABHBIN LHKA C pereHEPATHBHEIM TEMIOOOGMEHHUKOM:
@ — CXeMa LUMKNa; 6 — UMKXA B KoopauHaTax Ig p—

XKHAKOTO XJIaNareHTa, PABHO KOAMUYECTBY TEIIOTHI, MOXBEeAeHHOH K
napooBpa3zHoMy XNalareHTy.

4.6. MHOIOCTYNIEHYATDIC M KACKAAHBIE XOAOANIAbHBIE MAIIMHLI

IMomyyenue Hu3KHX Temneparyp Jo —25...—-30°C Moxer 6pITb OCY-
LIECTRIIEHO JOCTATOUHO 3 ¢GeKTHBHO B OOHOCTYNMEHYATHIX TIAPOBBIX
XOMOAUNBHEIX MalIMHaX. OOHAKO B pAne cay4aeB TpebyeTca Tomyde-
HHe §oJlee HU3KHX TeMmneparyp. Hanpumep, CTOMMOCTE M MMHLIEBAs
LIEHHOCTL HEKOTOPBIX COPTOB MOPCKOIT PLIOb! CYNISCTBEHHO BhILUES TIPH
TeMIIepaType 3aMopaXHBaHHA M xpaHenust —40...—45°C.

TMonmbITKY HCIONBL30BAHHUA OIHOCTYIIEHYATLIX MAPOBBIX XOJIOAWIb-
HEIX MAallHMH OIS moafepXaHusa TeMieparyp Hike —30 °C npusonar K
PE3KOMY CHIKEHHIO KX 3¢ eKTHBHOCTH, MOBHIIIEHHIO HAIPY3KH Ha
KOMIpeccop, BOIMOXHOCTH TEPMHYSCKOIC Pa3IOXeHWA CMAa30YHOIO
Macna B koMrpeccope. IloaToMy npH TeMnepaTypax KHIEHHA Xj1ama-
reHTa B HCTIAPHTE S XOA0AWABHON ManTuHe!l Hke —25...-30°C creny-
€T UCIONL30BATh ABYNCTYTICHYATHIE XONMQIMABHEIE MALLIWHEI,

I NonayJyeHnsa TeMIeparyp KUreHus xianareHTa —/0°C 1 Huxe
WUCMOAL3YIOT TPEXCTYIIEHYATHIE XONOMMABHEIC MALUHHBI MIH IEpPeXo-
JAT Ha KACKAJHEIE XOMOIHIbHBIC MALIMHBI.

ABYXCTYNMeHIATEIE XOJOIWIbHBIE MANIKHLL

CHIDKEHHE TEMIIEPATYDbI KUTMIEHHA U COOTBETCTBEHHO AABJICHHS XI1a-
JlareHTa B UCTIApHTeNe NIPHBOONUT K TOMY, UTO MPH CKATHM XIAaTareHTa
B KOMIIpECCOPE TEMITEPATYPA €10 B KOHIIE TIPOLIECCa CKATHSA GYIeT BO3-

4 Crpensuos 9?




pacrarh, HO He Ge3rpaHHYHO. B COBpEMEHHBIX KOMIIpeccopax npi uc-
AOTB30BAHHH COBPEMEHHEIX CMA30YHBIX MACE OHA HE MOXET OBITE BhILLE
160 °C. I[IpesspirieHUE ITOM TEMNIEPATYPHI IPHBOIUT K TOMY, YTO Macao
HAYHeT pa3naratbes ¢ oGpa3’oBaHMEM CMOJUCTHIX BELECTB. JTOT IpoO-
IeCC TONYYI Ha3BaHHE KOKCOBAHME. OTH CMOIMCTBIC BEILECTBA CHa-
yana yXyuiluawoT paboTy KoMIIpeccopa, a 3aTeéM BBEIBOOAT €IC M3 CTPOA.

TemMnepaTypa KOHLA cKaThda Boitre 160 °C pocTHraeTcs 1ipM TeMIe-
paType KHIIeHMA X1agareHra B Mcnapurene Hike —30 °C. [TosToMy 212
TEMNEpATYPa H ABMASTCA VCNOBHEM TMEPEeXofia OT OMHOCTYTIEHYATBIX
XOJOOMABHBIX MAIUWH K ABYXCTYINCHYATHIM.

JBYXCTYNEHYATAA XOJ0IMNLHAA MALUHHA ¢ HEeMOJHBIM NMPOMEXYTOY-
HBIM oxXnaxgeHHeM {puc. 4.17). ITapm xnanareHTa, KHIAWETO B MCTa-
putene H nipu temnepartype 7 1 AaBIEHUH Py, TIOHAKOTCA HA CXKATHE B
KoMrpeccop. ECni ObI CXaTHE OCYIIECCTBMAOCE B OJHON CTYIIEHH KOM-
npeccopa, TO TeMrepaTypa B KOHLE CXKATHSA COOTBETCTBORANIA Obl Ma-
paMeTpaM TOYKH 2°. JLna CHHXeHMA 5TOH TEMRAEePATYDH NpOLIECC CXa-
TSI pasOMBalOT Ha OB¢ cTyrieHH. B nmeppoil CTYTICHH XnanareHT CKHMa-
eFCst OT DaBJIEHNS Py MO TIPOMEXKYTOYHOTO NaBleHst b, (nMpouecc 1—2).
Ilepen HavanoM CXaTHA BO BTOPOH CTYIIEHH KOMIIpECCOPA Maphl XJa-
AareHTa OXA2XTAIOT B CASHHaANBHOM TEILTOOOMEHHOM afliapare —
HpOMEXKYTOUYHOM xoaoaunsHuKe [IX (nponece 2—3"). OxnaxaeHHBIA
XAZAreHT CHKHUMAETCS OT JABASHHS Py, KO JABASHHS KOHOCHCALHH P,
BO BTOPOH CTYIIeHH KoMiipeccopa (nipouecc 3—4'). Temneparypa B
KOHIIE¢ CXAaTHA BO BTOPOil CTYIIeHH OYIET COOTBETCTBOBATL IMapaMeT-
paM TOYKH 4’ M TeMItepaTypa erc OyoeT HipKe TeMIepaTyphl B ToUKe 2’
(puc. 4.17, 6). Janee xnagareHT KOHISHCHPYETCs B KOHIOeHcaTope K0,
JIPOCCENMNUPYETCA B PEIYIMPYIOLEeM BeHTUNe PB ¥ npH HU3KOM HaBhe-
HMH Py NOAASTCS B HCMApUTENb # XONTOTUIALHON MAlUWHBI.

XonoaunpHeIe MAIUHHB!, paboTalollile MO IBYXCTYNEHYaTOH cXemMe
C HEMOJTHEBIM NMPOMEXYTOUHBIM OXAAKACHHEM, 1OCTATOYHO TIPOCTHI 11O

e
P A_J_Qllmpnp Fo T+
FlCyE——31 7

P 3 FB 4 Po
a 7] §
Puc. 4.17. JIBYyXCTYNeHYATAST MAPOBAS XGAOMUALRAA MalIHHA ¢ HENONMHLIM
NPOMENYTOUHBIM OXNTAKICHHEM:

a —HPHHI.IHI'IHEJTI:HEH cxema; 6 — HSDﬁpHJICEHHE UKKAA B KoOpAKHaTax T -—s
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KOHCTPYKLIMM, HECHOXHbI IIPH MOHTaxXe M obcayxuBaHHU. OIHaKO
HETIONMHOS MPOMEXKYTOUHOS OXTaXKAEHHEe MPHUBCIAWT K BHICOKHM TeM-
neparypaM HATHETAHHA. BT'D OrpaHHAHBACT HCITOMABRIOBaHHC MALLIHH
AAHHOTO THHA TpH padoTe Ha DOPCOHAX IIPH TEMIIEPATYPaX KUIICHUA
xnagareHra Huxe —40 °C.

JBYXCTYMEHIATAA XOAOIHABHAN MAIIHHA C NMOJHLIM EPOMEAKYTOYHDIM
oxnazknenneM. Vcrnonk3oraHlie NOJHOTO NPOMENKYTOUHOTO ONJIAXIC-
HHA [MO3BOMAHET ITOHM3HTD TEMIICPATYRY KHUIICHHWA XiadarcHra, M, Kpo-
M€ TOTOQ, MOJIYYHTE OB pa3HbIC TEMIEpATYPLl KHIIeHHA, OQaOHY XOJ0-
HUIbHYIO MALIUMHY MOXHO HCIONL30BATh IUTA OXJIaXAeHUA ABYX X010~
JUABHBIX KaMep, HMEeKII[HX PA3HbIe TeEMIIepaTyphl.

ITpMHUMIIHAABHAA CXeMa ABYXCTYIICHYATON XOJIOMMJIBHONW MAallH-
HBI ¢ MOAHBIM NPOMEXKYTOUHBIM OXNAXKIACHHEM H H300pakeHHe ee
LMKJIA B TEPMOAMHAMHYECKHX aMarpaMMax I— s U lg p — i IpUBeEncHa
Ha pHUc. 4.18,

XnajareHT W3 HCNapuTensd XOJOOWIBHONW ManidHbl H| mocrynaer
Ha CXKATHE B KoMIipeccop nmepsBoii crynieHH Kum . ITocnoe cxarus B nep-
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Puc. 4.18. lpyxcTyneH4aras xonoauibHAsg MAllHHA ¢ MOMHBLIM MPOMEXYTOU -
HBIM OXMasKAeHHEM:

g — NPHHUUITHARLHAA CXeMa; § — UHKT B KoopaHHatax T —su lg p— 4
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BO# CTYMEHH KoMNpeccopa (fpoliece [—2) ho BARTCHHS p, Xnana-
FEHT OXJAXZACTCA B NPOMEXYTOUHOM XononwiasHHKe [TX (npolecc
2—3") ¥ nmogaetcsl B NpoMexXyTouHbi cocy I7C. B ripoMexXyTouHOM
coCyle UMeeTCH HEKOTOPBIH YPOBEHDb XNANareHTa Npu JaBleHHH Py, Y
TeMIepaType Tp,. OxlaxICHHBIH KO TeMnEpaTyphl TOUKH 3’ (HeTlonHoe
MPOMEXYTOUHOE OXIAKACHHE) XIadareHT IoNaeTes B HHXHIOK YHacThk
MPOMERYTOUHOTO COCYAA M B BHIAE TY3LIPLKOB {IPOXOAUT Yepes CAOH
JKMIKOro XjiazgareHTa. Taxoil Npolece HasbiBaeTcd 6apbomuposaniiem.
B npouecce GapOOTHPORAHHA TIPOHCXOIUT TIOIHOE NMPOMEXYTOUHOES
OXJTAXACHHE XmaJareHTa.

Ha BcacwkiBaHUe BO BTODYIO CTENEHB Komnpeccopa Kum, XnagareHT
MIOAZETCH B COCTOAHHMH CYXOro HachIEHHOTO napa (touka J3). Ilocne
CXKATHA B KOMIIpeccope {npouece 3—4) XAaJareHT NpH DaBICHUH p,
nogaeTca B KOHAcHcaTop Ko, rae KOHAEHCHPYETCS IIPH OTBOAE TEILIO-
T KOHaeHcauuu Q. AMaKui xjiagare HT TipY NABACHUH p, 1 € TEMIIE-
paTypoil 7, NpocceNupyeTcs A0 NPOMEXYTOYHOTO NaBIEHUS Py, H TIO-
JAETCA B NMPOMeXKyTOUHRBI cocyn ITC, B KOTOPOM NMPOUCXOAUT pa3ie-
JIieHHe XiaJareHTa Ha napoodpasduii 1 Kmakui. [TapooGpasHsiii xna-
JIATEHT OTBOJIMTCS HA BCACBIBAHUWE B KOMITpeccop Ky, a KHAKHH ApOC-
ceJIMpyeTrca B peryaupylolleM BeHTWIe PB, H rojaeTcd Ha 3anoiHe-
HHe vicnapurens M, B KOTOPOM XJlamareHT KHITUT, OTBOAA TEIUIOTY OT
oxXJiakKgaeMoH cpelbl, H3 XOMOIHALHON KaMephl, OT MPOIYKTIOB W TP.

B paccMmaTpuBaeMoil XOAOSWIBHOI MAIlIMHE MOXET OBITH IIpEMyC-
MOTpPEH Hchmaputenk #,, UCMONL3YEMBIH U OXjIaXIeHHs Ha Oonee
BBICOKOM TeMMepaTypHoM yposie. B ucnapurene M, xananareHT Haxo-
JUTCS NIPH AaBIEHUU P, B KUITHT TIpH TeMneparype T,. Oanako no-
noOHas cxeMa padorocnocoOHa n Ge3 npuMeHeHNA ucnapurens .

[Eacxmmaﬂ XONOAHILHAS MAIIMHA

OTnHYHeM KacKaAHBIX XOJIONHABHBIX MAalIHH OT MHOTOCTYIICHYA-
THIX ABNAECTCSH TO, YTO OHM COCTOST M3 ABYX WJIM TPeX ONHOCTYIIEHYAa-
THIX XONOAWJIBHBIX MalllWH, pabOTAIOIMMY HA PA3HEIX XJIadareHTax.

Hanbonee npocraa XonoawIbHAg MAaUHHA COCTOMT K3 IBYX ONHO-
CTYTICHYATHIX XOJMOIUABHBIX MAlllHH, BKIIOUYEHHBIX TOCHEA0BATENBHO
1 00BbeIMHEHHBIX ONHUM O0LIMM TEeMAQ00OMEHHBIM annaparoM. CxeMa
KacKamHOH XONOOUMBHOH MALIUHEI TIPHBSACHR Ha pHc. 4.19.

Kaxnas xononuibHas MallMHa MOJy4YMSia Ha3BaHUe CTYTIEHM Kac-
Kana. Huoxcnan cmynens kackaga HC paboTaer Ha XnagareHTe BEICOKOTO
IaBACHHUA. JTO 03HAYaeT, YTO KM3Kasl TeMITepaTypa KUIeH1s 10CTUra-
eTCA MPH OTHOCHTEHLHO BBICOKOM NaBJIeHHN. BepxHdas cTyneHb Kacka-
Aa BC pabotaeT Ha XAanareHTax, NPHUMECHASMEBIX B ONHOCTYICHYATHIX
XOAORUABHEIX MalliMHAX.

B ucnapurene 4 HuxKHell ctyneHr HC xmanareHT KUHT IIpH TeM-
TIEPATYPE fy 3a CUET TETUTOTH (Jp,,, OTBOAMMOI OT OXJTAXKAAEMOH CPenEl.
[Mapoo6pasHeIi XIamareHT NMOJAeTCH HAa BCAchIBAaHHE B KOMIIPECCOp
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Km,, v cKriMaeTes (npm%:;: 1—2). Qe Ko 4 Bona
0

OxnaxneHHBIH B TEII00OMEHHKE —
xnagareHT (mpouecc 2—2') mo- 26 ¢
HAETCH B UCTMAPHUTEIb-KOHIEHCA-

Top H—K — TemnoobmedHbill anm-  PB BC [Eﬁm
napar, oOBEAUHIOWHA CTYNEHH de 1o
KACKAAHOH XONOMUNBHONH MAallH- ey K

HBl. JINA HHXHErO Kackala 3ToT 2
TEMNOOOMEHHBIH annapar BhIMOJI- ] VWWV

HAeT PYHKUHMK KOHIEHcaTopa, B 3

KOTOPOM MpPOUCXOANT KOHIEHCA- B, He

M4 x1afareHrTa HUAKHETO KacKaja.

Tenmnota KOHACHCALKRM OTBOANTCH 9 H Ko
K KM UIEMY XJIAJareHTY BePXHETO 1
KacKana. Om 7 T

CKOHACHCHPORAaHHBIN (Npouece
2'—3) B vcnapHTesic-KOHICHCATO-
pe H—K xnanareHT HUXHero Kac-
Kaja APOCCENANPYETCS B PETYUPYIOLIEM BeHTUNE PB; 1 NpH HH3KOM
AABJICHUH noNaeTcd B Hermaputenb H HHXKHero Kackana HC.

Bepxuas cmynens Kackaga BC TakKe NpefocTaBasieT coboil OTHO-
CTYNMEHYATYIO XONOAMIBHYIO MALUMHY. XJTANareHT BEpXHEH CTYTIEHH Kac-
Kaja KHITHT 3a CYET TTOIBOAMMOM K HEMY TEIINOTH KOHICHCALWH HIK-
Hero Kackana. Tlapel xmagareHTa CXHMaKoTeA B KoMmpeccope Ku, {ripo-
Hecc 16 —28), KOHASHCHPYETCA B KOHAeHcaTope Kd ¢ OTBOAOM TEILIO-
Tl O, (Mpouecc Ze—J38) M mocae APOCCETHPOBAHHUA B PETYIMPYIO-
nieM BEHTHWIIE PB), mopamTcs B HCMIAPHUTENb-KOHIeH caTop H—K.

Haubonbuiee pacripocTpaHeHd MOJYYHIN KacKaaHble XOTOIUIbHEIE
MALUMHE], HCMOAB3YIOIIME B KAYyeCTBe XJIAaHAMeHTa HMXKHETO KacKaja
R13, a BepxHero kackama — R22.

Puc. 4.19. KackagHaa XonoaunbHaA
MaulHa

4.7. AbcopbuposEme X0N0 R IbHbIE MAUIHHLI

CylIecTBYET OCOORIN KITAacC XOJOAHIBHEIX MAILIHH, KOTOpPBIC pado-
TAIOT 0€3 33TPaThl MEXaHHYECKOH IHEPTHH, HO IS CBOCH pabOTHI Tpe-
OYIOT 3aTpaThl TEMAOBOH 3HEPIVH. DTH XONOIUNIBHBIC MALIHHBL MOMY-
YHUJIH Ha3BaHue a0CcopBUHOHHEIX.

B kauectpe paGouero Tena B aBCopOIHOHHBIX XOJAOAMABHBIX MALLIM-
HaxX UCOOMB3YICT PACTBOPEI, COCTOAIHE W3 IBYX KOMIIOHEHTOB, KOTO-
pbie Ha3bIBAOT OHHApHBIMK. KOMITIOHEHTAMH PaCTBOPOB ABSIOTCH XTa-
BAreHT M [orAoTUTENDb (abcopOeHT).

K xnanareHTam aGCoOpOLHOHHBIX MAWUWH TIPSABABASIOT TAKHE Xe
TpeBOBAHWA, KAK M K X/I3AAreHTAM NAPOBBIX MALIUH. 3TO, TIPEXKIE BCETO,
HU3KAas TEMIEpaTypa KUMEeHHUS U YAOBIETBOPUTEILHBIE YIEIbHBIE Xa-
PaKTEPHUCTUKH (TennoTa mapoobpa3oBaHusd, o0beEMHAS XOIOIOIPOH3-
BOJIHTENBHOCTD).
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ADCOpOESHTH JOMXHEBI XOPOLLIO NMOMTOLUATE XMaIareHT, HO He BCTY-
MaTh C XJaXareHTOM B XMMHUECKHE peaKIIu{, He 00pa30BHBATE HOBBIX
coeaHMHeHUI. TeMMnepaTypa KUITEHKHA adcopOeHTa JOMKHA ObITE CYILLIE-
CTBEHHO BHILLE TEMIISPATYPEI KHIICHUS XJANATeHTa MpH OGHOM H TOM
e HAaBACHHH.

B HacTOAllce BpeMsA HA TIPAKTHKE HCIIONB3YIOTCH B OCHOBHOM IBa
BHIA padouero Tena abcopOUMOHHBIX XONOAMIBHBIX MALIIHH.

BoroaMMuadHble X0N00HAbHbIE MAIHHSL. XJTANAINCHTOM B JAHHOMH XO-
JOMUIBHOH MaliuHe ABdAeTca aMMHaK (NH;). AbcopbeHT B maHHOI
cuctemMe — Boda (H,O). JJanHBIe XONCAMNBHEIE MAalUWHB HMEIOT BOJb-
WY XOIOLONPpOM3BoaINTeRnbHOCTE (10 35.., 100 kBT) n ucnoae3yior-
CHd B XMMHWYECKOH NPOMBILIJIEHHOCTH, HA KPYITHBIX MACOKOMOHHATaX
M APYTMX TIPEOANDHATHSX, ABASIOHIMXCA KPYITHBIMH NTOTPeOHTENAMMH
xonona. CyllecTBYIOT Majibic 6e3HacCOCHbIE a0COnOIIHOHHO~IHQYIHOH-
HBI&¢ XONOIWJIBHBIC MALUMHBI XOJOAONPOHUIBOAUTENBHOCTBIO A0
20...55 Bt. MallHMH5b1 3TOr0 THIIA UCMOIb3VIOTCA B OBITOBBIX XOJIOOIWIb-
HHKaX M TOProBOM XOMOOWILHOM O0OPYAOBAHWH.

BpoMUCTOANTHEBLIE XONMOAWIbHBIE MABIMHEL. B xayecTBe paﬁoqem Tena
B HAX UCIMONB3YETCS BOJAHLIN pacTBop Opomucrore murusa {LiBr + H,0),
Boaa apngeTca XAagar¢HTOM, a OpOMHCTHIH AUTHH — abCcopOeHTOM.
BpomucToanTHeBbie aGCOPOLIMOHHDBIE XOJOAWIbHBIE MALIIHHLI HElpe-
PBIBHOTO ASHCTBUA XOJOAOIIPOU3IBOIUTEARHOCTEIO A0 450 ... 3000 kBT
HCIOIB3YIOT B CHCTEMAaX KOHAHUHWOHHDOBaAHHAA.

Cxema aBGCopOLUMOHHONM XONOAWIBHOM MAaWIMHBI NpHBEICHA Ha
puc. 4.20. XjpanareHT (B ZaHHOM cJAyYae 9TO aAMMUAK} KHITHT B HCHa-
purene H npu gaBneHHUH p; 3a CYET TEIUIOTHI (J;, OTBOAHMOM M3 OX-
JAKAAWIIETO TIOMEIUeHYA, TIpodvkKTOB H ap. [TapooGpasHblii xnama-
TeHT HHTEHCHBHO TTOTAOIRAETCA cAabbiM BOAOAMMHAYHBIM PacTBOPOM
B abcopbepe A6. HHTeHCHBHOCTE NMOTIOIUCHHA [Tapoo0pa3HOro aMMK -~
AK4 TAKOBAa, YTO B MCTIApMTENIE
IMOCTOAHHO [TOIISPXHBACTCA
HH3KOE JAaBNeHHe KUTIeHHS py.
[Ipouece mOrnoIeHUA napoB
AMMHAKa CONPOBOAITAETCHA BhI-
nencHueM TeroTel (.5, KOTO-
pasi OTBOOMTCH B OXJIaXHalo-
IYIO BOAY WIH OKPYXKAKOLUYIO
cpeay. HachllleHHBII aMMHia-
KOM pacTBop U3 abcopbepa A6
HacocoM H nepekauynBaeTcsa B
KHIIITHARHUK (reneparop) Kn.

Phc. 4.20. TTpurunnsanchas cxema aGeopG- DB ITPOLIecce NMepeKaukit Hacoc
UMOHHOH XOoNOoAHIEHON MALIMHBL HE€ TOJLKO TIEPpECMECHIALT BOAO~

H — Ucnaputens;, A6 — abcopbep; H — Hacoc; AMMHAYHBIN PacTBOpP, HO H
Kn — kunmaTHABHKK (reHepatop); K@ — kon- TOBBIIUACT CI'O JABJCHHL C Dy

aGeHcatep; PB), PB; — perynupytoune gedTIoin O P,

PE
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K kMnaTunmsHUKY K NOABOJAWTCA TEIUIOTA OT BEICOKOTEMIIEpATYP-
HOTO MCTOYHHKA. DTUM HCTOYHHKOM MOXET OBITH TEIIOTA OT JeKT-
PHYECKOrO HATPeBaTeId, TETUIOTA CTOPAaHHA TOTUTHBA, TeIioTa a1060-
ro BHEUIHETO HCTOYHHKA. B KMITATHIBHHKe 000rallleHHBIH BOAOAMMH-
AYHBIA PAcTBOp KHITHUT NpPH JaBJeHHH p., U MPH 3TOM M3 pacTBOpa
BBIAC/ACTCA NIPAKTHYECKK YHCTBIA XNAJareHT — aMMuak. O6eHeHHbIH
aMMHAKOM PacTBOP APOCCENUPYETCA OT NaBIeHHA p, 1O AABJICHUA Py H
nogacTces B abcopbep A6 Ind MOMMOLLIeHH: MApoB XJaJareHTa U3 Hclia-
purena H.

INapoobpa3Hblii XxnagareHT U3 KAMATHALHHAKA ITOCTYTIAET B KOHICH-
catop Kd, B KOTOpPOM TpH TIOCTOSSHHOM NABJCHWH p, OT XJIANareHTa
OTBOMHTCA TEIIOTa O, H XJATATCHT KOHASHCHPYETCH (MepeXomuT U3
nMapoobpa3HOro COCTOIHHA B KHIKoe). Kugkuit xagareHT Apocceiu-
pyvercs B PETyAUPYIOLUEM BeHTHNEe PB, ot naBneHHA p, 10 DAaBNSHHA Py
M noaaeTcd B HCHapureas .

B abcopb1MOHHOI XONOAHNbHOMH MalllMHe HMEIOTCS IBa KOHTYpa ~-
XTagareHTa (aMMHaka) H BOmOaAMMMaYyHoro pacteopa. [IpHyeM B KOH-
TYpe BOAGAMMHAYHOIO PACTBOPA peanH3ayeTcs NpsSMoi MK (IBHra-
TEeJBHHIH (IMK), 4 B KOHTYPE XTalareHTa — OOPaTHBIN (XOJOMIbHE )
umkit. Termora, 3aTpauyrBacMas Ha paCorTy KHNATHABHHMKA, ¥ paboTa
HacoCa paBHO3HAYHH paboTe KOMIIpeccopa B MApPOBOM XOJORUNBHOMH
MAalIHHE,

s abcopOUMOHHOI XOAONMIbHOM MalllHHEI YPaBHEHHE 3Hepre-
THYECKOTO (TEeIIOBOro) GanaHca MMeeT BHA

an"‘ QQ+LH= QK-I- Qaﬁ:

rae (., — TENnnoTa, MoABEAEHHAA K HACBHIIIIEHHOMY BOJZOAMMHAYHOMY,
pacTBOpPY B KMTIATHABHHUKE; (J, — TEIIOTA, OTBOOMMAA H3 OXJIaXK/Iae-
MOH Cpeflbl (XOIOaONPOU3IBOAUTENBHOCTE); L, — paboTa Hacoca; O, —
TEIIOTA, OTBOAUMAN OT XJIAIAICHTA [IPH ero KOHICHCaINK; (.5 — TET-
710TA MOTAOILESHUST XNagareHTa claGriM BOJAOAMMHAYHBIM PAacTBOPOM
{rernorta abcopOUHH). .

Mansie aGcopOuHOHHBIE XONOMUABHLIE MAHHEL. [TpYBeneHHasa BLIILE
NpUHLUHNUANbHAY cxeMa aGCcOpOUMOHHON X0M0MHIBHON MALIHMHELI (CM.
puc. 4.20) UcTiONb3yeTCd B KPYITHBIX XOMOMUTEHEIX yeTaHoBKaxX. Ha npen-
TPUATHAX TOPTOBAN, MACCOBOTO ITUTAHUA, B OBITOBLIX YCAOBHUAX MPH-
MEHAITCA Majbie abcopbOUHOHHDIS XOJNOIHIBHBIE MALWIHHBI, OTAHMYH-
TeAbHOI 0CODEHHOCTBIO KOTOPBHIX ABIACTCA OTCYTCTBHE Hacoca And
CKATHS H TiepeKauHBaHHA pacTBopa. MYHKUIMU Hacoca, CO30aloWEero
pa3HOCTh NABIEHHWH P, U pPg, BEITIONHAST WHEPTHBHIA K aMMHAKy H pa-
CTBOPY Ta3 — BOAOPOM, 100ABNSEeMBIH B CHCTEMY. CxeMa Manoil abcop-
OLHUOHHON XONMOOAMABHON MALIMHEI MOKa3zaHa Ha puc. 4.21.

XoJonMAbHEIE MALUMHBl TAKOTO THIIA HCMOJMB3VIOTCS B OBITOBBIX
XONOIWIbHHUKAX, OTIMYAKOMIUXCA OT HPYTHX CHCTeM OeCLIYMHON pa-
6oToM. XOonoounbHeIE MalllMHbI, B KOTOPEIX 00pasoBaBiMiicd B UCHa-
pHTENE MTapoobpasHbtll XNagareHT NMpoHuKaeT (MHPPOYHINPYET) B MHEPT-
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Pue. 4.21. CxeMa Manoit aGcopGUHOHHOKR XOROAHNBHON MAITMHEL

I — warpesarens; 2 — repmocidoH; 3 — xHUTNITTHARHHK (reHepatop); 4 — pextHPHRATop;
5 — xoHpeHcaTop; 6 — cOOPHMK BOAOPOAA; 7 — MCNAPHTENE; § — OXNAKAAEMBA OOBEM;
9 — 1ennoobMeHHMK, 10— abeopbep; 71— cOopHHK; 12— TeIToODMEHHUK

HBIHA ras, NOJIYYHIH Ha3zBaHMe abCcopOLHOHHO-OIHDDY3HOHHBIX. Pas-
HBIe NABNEHWA KOHACHCALUMM U KMNEHHA X1ajareHTa JOCTHMraloTCA
Pa3HOCTRIO KOHUEHTpaUlil XxnafarcHta M HHepTHOTO ra3a B KOHOcHCa -
Tope H ucnapureae. VHEPTHBIN ras BEIDABHUBACT JaB/icHHE BO BCeX
annaparax XoJoiddAbHOH MallHHbl. OOHAKO B KOHACHCATOPE KOMHYE-
CTBO MHEPTHOTO a3a OYeHb HE3HAYHUTEILHO H TeMIIepaTypa KOH/EH-
cauun xyagareHTa Beicoka. 1 HaoGopoT, B McnapHTene XOJOMUIBHOR
MAlIMHBI KOHLEHTPALUMs XNagar¢HTa B CMECH ¢ HHEPTHRIM ra3oM He-
BEJIMKA M TEMIEpATypa KMNEHN XiaJareHTa OyaeT HU3KOWM.

B ucnaputene 7 abcopOUMOHHBIN XONOAMNBHON MALLMHEl Xnamga-
reHT (aMMUaK) MchiapdeTca M AMPPYHIUPYET B HHEPTHLIA ras — BO-
aopod. McmapeHHe NMPONCXOIMT 3a CYeT TernoThl (J;, OTBOAUMOM U3
oxnaxnaeMol cpenbt (obpeM xonomwibHoro wikada, npuiabBka, OX-
NAKNEHNE MPORYKTOB W Ip.). OOpaszoBaBliasaca AMMHAAYHO-BOOOPO/I-
Hasi CMECh TIOCTYIIAET B ra’oBbili TEMNOOOMEHHWK 9, B KOTOPOM OHAa
MOJOTPEBACTCA H OXNAXKLACT BOLOPOH, NOCTYIALWMHA M3 abcopbepa B
Hcnapatens. Ilonorperas aMMUAYHO-BOAOPOAHAA TA30BasA CMECh TIO-
cTynaet B abcopbep 10 u conpukacaeTcs co cnabbiM BONOAMMHAYHBIM
PACTBOPOM, MOCTYTIAIOUINM W3 KUNATHWIbHHKA 3. Crabbiit pacTBOp No-
CAOLAET aMMHAK W3 ra30oBoil cMecH M ocBoBoXnaeT Bonopoa. Bonopon
NMONHUMAETCA Yepe3 rasoBLIH TenmnooOMeHHHK ¢ M BO3BpallaeTcs B
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HcapuTens 7. B npouecce MOrMoleHUA aMMHaKa c1aGhIM BOTOaMMH -
aYHHM PacTBOpPOM BbIACHACTCA TernoTa atdcopbunu (s KoTopasd
OTBOOMTCA B OKPYXAIOINHI BO3IyX YEpe3 BHEIIHIOK ITOBEPXHOCTE a0-
copbepa 10 Kpenxuit BopoaMMHAYHBEH pacTBOop cobHpaeTcsa B cbop-
HHKe 11 W depe3 XHIKOCTHHH Tenmo0OMeHHHK NTOIAETCA B KMITATHIb-
HUK (TreRepatop) J. B reHeparope NPOHCXONWUT BBITADMBAHME XiIaja-
TeHTa H3 Kpernxkoro pacTeopa 3a ¢YeT BHEUIHEro HCTOUYHHKA TEIUIOTHI
{\n © BHICOKOI TeMMepaTypoii. 3T0 MOTYT OLITh 3MeKTPOHATPEBATEND,
razopad ropeikKa, Topenka XHIKOTO TOTUiHBa M T.f. BaxXHO, YTOOLI
TeMMNEparypa HCTOMHHUKA TEILUIOTH OblIAa BHIILE TEMITEPATYPEl KUITEHHUA
KPENMKOro BOAOAMMHAYHOTO pacTBOpPA.

YpOoEBCHE PACTBOPA B KMITATHABHHKE BCErOa BLILLC YPOBHA PacTBOpPA
B abcopbepe Ha BeMHUMHY AH, YTO MO3BOMSIET pacTBOPY CaMOTEKOM
IOCTYIIaTh M3 KHMSTHALHHUKA B abcopbep.

1 BO3BpaTa KpelnKoro pacteopa w3 abcopbepa B KHIMATHABHHK
Hcnoassyerca repMocHppoH 2. OH npeAcTaBngeT c0b0ii HECKONBKO BUT-
KOB TPYOKH HeGONBUIOTO AHMAMETpa, HABHTONH Ha HapyKHYIO HArpeBa-
EMYI0 [TOBEPXHOCTE KHITITHABHHKa. TaK KaK TeMIneparypa NoBepXHOC-
TH KUNSITHABHUKA M, COOTBETCTBEHHO, TPYOKHW BBILLUE TEMIIEPATYPhI
KHITCHUA pacTBopa, B TPYOKe OyayT 00pa30BHBaTLCA MY3BIPEKM Mapa.
DTH MY3HMPBKH, TTOACOHO NMOPIIHAM Hacoca, SYIVT NMepeTaNKHBaTh XK1~
KOCTE B TpyOKe Ha Dosiee BBICOKHI YPOBCHD B KMIISTHIBHHKE.

B pesynaprare KHMISYEHUS pPacTBOpPa B KHUITATHIBHHKE MPOHCXOAUT
BBLAENEHUE MPAKTHYECKH YUCTOTO XNanarcHTa 1 obeTHeHUe pacTBopa.
OOenHEHHLIA PACTBOP Yepes3 KUAKOCTHHIH TernmoobMeHHHK 12 roga-
erca B aGcopOep 70, a mapet Xxj1ajgareHTa — B KOHIGHCcaTOp J.

Jns yMeHBLIEHHS COOePKAHNSA NMapoB PACTBOPHTENSA B XIadarcHTe
npeaycMoTpeH peKTHOUKATOP 4, oxXNaxIaeMBi Bo3ayxoM. B pexkTH-
(pHKaTOpE mapsl pACTBOPUTENS YACTHYHO KOHACHCHDYIOTCS W B XXKHI-
KOM BHAE MO CTCHKE TPYOOMpPOBOAA CTEKAaT B KUIATHIABHHK 3. M3
peKTHPHKaTopa MPaKTHYECKH YHCTHIH XNaJareHT IIOCTYNaeT B KOH-
JEeHCAaTOop 5, rae NMpoOHCMOOUT ero KOHASHCAl A TTPH OTBOOC TCILNMOTEL
(J, B OKpYXAWILYI0 cpedy. AKHIKHI XN1aJareHT CaMOTCKOM TMOCTYIIACT B
MCHAPHTEN B, CMEINHBAICH 11O MTYTH CNEEOBAHMS ¢ HHEPTHEBIM ra3oM —
BOAOPOAOM, KOTOpPBIi coOHpaeTcsl B pe3epBRyape 6.

1A JaHHOH XONM0ZUNBbHON MallMHEBl CMIPpaBe I IMBO YPaBHEHHE 3HEp-
TeTHYECKOro (TernmnoBoro) 6anaHca, T.€. paBeHCTBO MOABEACHHON H
OTBEAEHHOI 3HEepPrHU

Qﬂ"l' O = Qu"' Qaﬁ"' Qp-

[MpenMmyinecTBOM XOMOAHABHEIX MAILIMH HAHHOIO THNA ABAAETCH
NMPOCTOTA HU3TOTORACHHA, OTCYTCTBHE ABIDKYLHMXCA YACTEH H, KaK Clea-
CTBME, NMONHAA DeCIHYMHOCTE paboTel. UX HemoCcTATKOM SIRIASTCA HHU3-
Kasi 3KOHOMHWYHOCTE, OCOOCHHO NMpH HCMONL30OBAHHH 3JeKTPHUECKO-
'O HarpepaTenst.



[aaga 5. KOMIIPECCOPLHI XOJIOOWIBHBIX MAIIHWH

5.1. KnaccH(pHKaAUHA KOMIIPECCOpon

KomMirpeccop napoBok XOACAHNALHON MAIUHHB ABIAETCA OZHHM H3
YeThIpEX OCHOBHBIX 3NEMEHTOB M NpeqHa3zHayeH JJIA NooaePXUBaHWA
B HCIApUTeNe HU3KOTO NABJEHWS KHAEHHUS, CKAaTHA XIaJareHTa OT
JaBNEHHUA KMIICHHUA OO TABITCHHWA KOHOCHCAITHHK H IMOCHCOYIOIIETO HA-
THEeTAHUS XIanareHTa B KOHOeHCATOpP. Pacxon XxnmajareHra 4epes KOMII-
peccop ONpeHSAsicT XOXOAONPOUIBOAUTENBHOCTE XONOAHABHONW Ma-
IUMHEL

B nmapoBrIX KOJTO,I[HJILHHJ( MAlIMHaX IPHMEHTITCS KOMIIDECCOPHI,
OTTUYAIOIIHECA NMPHWHIHUIIOM BeHCTEBHA, XOM0A0NPOH3BOINTENEHOCTIO,
KOHCTPYKTHBHBEIMH NMPH3HAKAMH,

{ IMo npunyuny deficmeus KOMTIPECCOPLI DEBI[BJIF[IDT HAQ TIOPIIIHEBRIE,
/ POTALMOHHBIC, CITHPATbHBIE, BUHTOBEIC, LeHTPOOSKHBIC.

KomMnpeccop, BKAYEHHBI B COCTAB XOACAWIBHOH MALIMHBL, 00eC-
TIEYUBAET €€ XOA0TONPOUIBGOOUMENBHOCHTb,

XOonogoNnpoH3BOIHTEIBHOCTE NMPUHHATO CPAaBHHBATE TIPH CTAHAAP-
THBIX pexuMaX paboTsl. KoMnipeccopnl ORBAT MaJIOH XOJ000MPO-
U3BOAUTEIBHOCTH, 10 12 KBT; ¢pelHe XOMoaonponH3BOIUTEABHOC-
TH, 0T 12 a0 90 xBT; 6oasiioff X0J0I0NMPOH3BOAHTENBHOCTH, CBBI-
e 90 kBr.

Ilon KoHCMPpYKMUSHMMU RBPUIHAKAMH TIOAPA3YMEBAIOT KOJIHUYECTRO
CTYHeHeH CXATHA M pasMelleHHE NICKTPOABHTATSS TIPHEOAA.

ITo XOnHJIecTBY CTYTICHEH CXKATHA KOMIIPECCOPH MOAPAZISNISIOT HA
OIHOCTYTICHUATEIC /I ODHOCTYNEHYATHIX ITAPOBEIX MALLIMH, MHOTOCTY-
fleH4YaTele (IBYX- H TPEXCTYMEHYATHIC) MIA MHOTOCTYTICHYATBIX XONO-
ONNBHEIX MAllHH,

B 3aBHCHMMOCTHM OT pasMelleHUd 3JIeKTPOIBUraTeaAs NMpUBOHA MO
CTENEHU MePMETHYHOCTH KOMITPECCOPB! AeAATCs:

Ha OTKPBITEIE NN CaNbHUKOBBIE (3NMEeKTPOABHUTATENE COENHHA-
eTCsi ¢ BAaJIOM KOMIIpeccopa MydTOH HAM KIUHOpPEMEHHOM nepe-
nadefi);

GeccanbHUKOBBIS (MOMYTEPMETHUHBIE — SACKTPONBHTIATEb BCTPOEH
B TEPMETUYHEBIA KOPNyCc KOMIIPECCOpa);

repMeTH4Hbie (KOMIIPECCOP W SMEKTPOABHUIATENL PASMEILAIOTCA B
OOLIEM [ePMETHYHOM KOPITYCe, KOTOPHIH Mocae cOopkH CBAPHBASTCS
Ta3CBOH WM 2MEeKTPOCBAPKON H HE MOOACKNT pa3bopKe). _

B coBpeMeHHOM TOPTOBOM XONOIHWNBHOM 0GODYAOBAHUH MPHMEHST- |
10TCH MAUTHHBl, OCHAIIEHHbIE B OCHOBHOM TOPUIHEBEIMH, POTAIIHOH- |
HBIMH M CITHPpANBHBIMH KOMIIPECCODAMH.

106
[



5.2. IlopumiHeBBIE KOMOPECCOPLI

KOHCTPpYKIH MOPLIHEBEIX KOMITPECCOPOB MOTYT PAa3MTHYaThCA MO
HECKOJIBKHUM TIapaMeTpaM:

YHCAY UWIHHAPOB — OOHOLMIKHIPOBBIE H MHOTOLIMTHHAPOBEIE;

PacMoIOXKeHHIO ocell HWIHHIAPOB — FOPH30HTAJIPHLIE, BEPTHKAIb-
HBle, V-00pa3uble, W-00pasHsie, BeepooOpa3Hbie,

BHIY TIPHBOIA — € KONCHYATHIM BAJIOM, C SKCUEHTPHKOBBIM MPHBOAOM.

[Ipuuumn peficrera. HecMoTpAa Ha pasnuyne KOHCTPYKTHBHBIX OCO-
GeHHoOCTel, BCe MOPIIHERBIE KOMIIPECCOPBI UMEIOT OTHHAKOBHIH TTPUH-
LU aeicTBHA {pHUc. 5.1).

B HayanLHOM RoMoXeHHH (pHcC. 5.1, g) OOPIIEeHE KOMIIPpECCOPa Ha-
XOIUTCS B BEPXHeil YaCTH LUIIHHIAPA, 3aHHMas MOJIOXKEHUE, NTONYYHE-
LIc¢ HA3BAHHE «BEpPXHAA MepTBas ToykKa», win BMT. Ilpu BpalleHHH
Bala KOMIIpeccopa no HaMpaBRCHHUIO, YKA3aHHOMY CTPEIKoi, mop-
iileHb HAYHHAET MepeMellaThes BHU3. Hebonploe KoMMyeCTBO NMapo-
obGpa3Horo xianareHTta, Haxomsgueeca Hal nopwHeM 8 BMT, pacum-
pAETCA U JaBNEeHHWE XialareHTa HAYMHAET TIOHWXKAaThcsa. Kak Tomeko
JABAEHHE B LIJTHHIPE CTAHET HEMHOI'O HYKE JaBaeHus KMIeHWs (JaB-
JIEHHs! BCACHLIBAHMSA), OTKPOETCs BCACBHIBAIOWIMI MM BIYCKHON Kina-
maH {puc. 5.1, 6). IIpu OTKpLITOM BITYCKHOM KJlallaHe MOPLISHE Nepe-
MEIIACTCA BHH3 M JOCTHIACT CAMOTO HHXXHETO TNOMOKEHHA, MONYyYHB-
1IerC Ha3BaHHeE «HWKHIS MepTeas Todkar, WIK HMT. B 3ToM nionoxe-
HHHM H3MEHAETCH HampaklcHHe OBUXKCHHA NMOPLUHA H OH HaYWHaeT
nepeMeluaTbesa BeepX (pHc. 3.1, 6). [Ipw 3TOM 3aKpbiBacTCA BIYCKHOIT
KNanaH U HaXoOAIUHiics B TOJOCTH LWIMHEDPA XnagareHT HaYyMHaeT
cxumartbes, [Ipouece cxatnsa OyieT NMpoIONKaTecsa A0 TeX Mop, MoKa
JapleHNe B HOAOCTH LWITHHIPA He MPEBhICHT JaRIeHHEe KOHICHCAIlUH
(naBreHHe HaTHeTAHHA). B 3TOT MOMeEHT OTKpOETCA HATHeTATENBHEIH
MW BBHIMMYCKHON Knaman (puc. 5.1, 2) 1 HaYHercss HaTHETaHWE CXKa-
TOro XAajareHTa B korueHcatop. IMocne noctixkenua nopuiHeM BMT
LMK paboTel KOMIpeccopa 3aKaHYHMBaeTCAL.

)

€ 2
Puc. 5.1. Uukn paboThl MOpLIHEBOTO KOMMpECCopa:

& — NONOXEHHE AOPWHA B BepxHell MepTBOl TOYKH; § — npollecc BCACHIBAHMA, 8 —
MOJCKEHHe TIOPIWWHA B HHXHEH MepTBOH TOYKE; £ — Mpolece HATHETaHHd
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Ph 3 2 M3 UWwIMHAPa KOMIIpeccopa B KOH-

P HeHCATOP HATHETAeTCs He Bech Mapood-

pasHBIil xmagareHT. Hekoropoe ero Ko-

Po 4 7 JTHYECTRO OCTASTCA B 3330pe MeXKIy Top-

ot IIHeM H THMHOIEM INUITMHAPR, B KaHalax

c - KnarnaHoB. O0beM, KOTOPHI 3aHUMAaeT OC-

Vv TABLLIWHWCA B LWIHHIpPE XNagareHT, Mno-

- m___ g : JIYYIUI HA2BAHME «MEPTEEIH 06peM», YeM

— .I_E; il MEHBILE BETHYHHA MepPTBOIO 00OBEMA, TEM

BMT HMT MCHBILLE . TIOTEPHM KOMIIPEccopa ¥ Iyylle
XapaKTepHCTHKH paboTel KOMMpECccopa.

Puc. 5.2. UupukaTopHasa nuHar- Haubonelivio HATAKSAHOCTL IIPO-

paMMa IIMKIA MOPIUHEBOIO KOM-  [ECCOB, NIPOHCXOAAUTHX B padoUueid mo-

Tipeecopa: JIGCTH KOMIIpeccopa, JaeT HHAHKATOpP-

Py — JABJIEHHE HarHeTaHK:A, po— Has Juarpamma (puc. 5.2).
AaBfeHHe BeachipaHusd; € — MepTBbLit B mpoiiecce 1 — 2 npoucxonHr riepe-
061eM MellleHHe FIOpPIIHA KOoMIpeccopa M3

HMT x BMT. Tak kak oba xnamaHa KoMm-
Nnpeccopa 3aKpbIThl, a 06BEM XNTadarcHTa B MOJOCTH HANNHAPa YMEHb
1I1AETCS, NMPOUCXOINT NOBHIIUSHHE J3BISHHMA WIH CXarTHe XTajJareHTa.

B TouKe 2 OTKpHIBACTCA BBITYCKHON (HAarHeTAaTeNbHEIN) KnamaH U
XNMANATEHT NPH JamIeHWH p, HAYNHAeT HArHeTathes B KOHAEHCATOD
XONOIUNBHOH MallMHH (npoliecc 2Z2-3),

B Touke 3 mopiieHs HaxoarTesa B BMT M nipouecc HarHeTaHHA 3a-
KaHYHBaeTCA. M3 MIMHIPpa KOMIIPECCopa He BeCh XMATATSHT MoJaeTCs
B KOHACHCATOp. YacTs CXATOro N0 HABNCHUA p, XNAJareHTa OCTACTCA B
MepTBOoM oOneMe C. [Ipn asuxennu nopiuHd ot BMT nmo Hampasie-

HHu0 KX HMT ocTtaBuiniica B MepTBOM 00BEME XJIAJANCHT PACIUMPSETCH

(ero maRleHHE MOHMXAeTCH) — MnMpolece J—4,
B Touke 4 OTKpblBacTCA BNYCKHOI {(BCACHIBAIOIIHIT} KAAraH KOMII-

peccopa H HAYHHAETCA NMPpOUECC BCACBIBAHHA — 3aNIOIHCHHUA TIOJTOCTH

IMJIHHAPA NapooOpazHBIM XIalareHTOM M3 MCITAPpHTENA XOJOAWIBHOMN
MaiwHE (Aponecc 4—17). Tlpu JocTHOKEHHH NOpHIHeM IOKOXEHHA
HMT npolecc BcachlBaHHs 3aKaHUHMBaeTCH.

Hann4yue MepTBOro obpeMa C NpHBOINT K TOMY, YTO HA YACTH X042
TMMOPLUIHA, COOTBETCTBYIOLETC 00BeMy (), NMPOUCXOINT PACILMPEHUE
XnanareHTa. YemM MeHbIle MepTBhIi 00beM C, TeM MeHbLLUE MOTePs HA
pacilldpeHHe, T.€. MeHbIle BeludrHa ).

Oobemubie norepun. MakcUMaIbBHBLA (TeopeTHYeCKMH V) 00beEM
XAAOATCHTA, KOTOPBIH MOXET MOCTYIIMTE B UWJIHHIAP, COOTBETCTBY-
eT 00BeMY, OMUCBIBACMOMY MODUIHEM LIHJIHHADA:

_aD/?
-4

roe D, — nWaMeTp UMAHHApPA; S — XOI NOpLIHA.

VT.I‘.I S"

108

R i 2 kel 3 Ty i i pcin e

ST AR D WA 2 ey ¢ o

- —



PaccrosaHue, Ha KOTOPOS TIEPEMELACTCs  TMOPIUeHs B LIMIHHIApPE,
T.€. paccroadve Mexay BMT v HMT, nonyynne HasBaHHE XOf MOPIL-
HA. 3a OMHH obOpOoT KOJIEHYATOrO Bla KOMIIPECCOpa MOPIISHE COBEP-
LIaeT ABa X044.

B peficTBHTEABHOCTH OObEM XJTAaJareHTa, NOCTYIAKOWIEre B LH-
JUHAOp, Bcerma OyAeT MeHBllie TeopeTHUECKOoro. B peanbHOM KOMII-
PECCOpEe BCErHa HMEIOTCH TTOTEpH, CHUXATOMINE TIPOH3BOAUTENEHOCTE
KoMmpeccopa. K 3THM HOTepAM, ITOAYYHBLIHMM HAa3BAHHE «OOBEMHEIX»,
OTHOCATCA: HAAKYHE MEPTBOTO 00bEeMA; MOTEPH NABIEHHA BO BCAChI-
BAIOIIEM H HATHETATENBHOM KManaHax; NoJ0TPER XAANareHTa OT cTe-
HOK LIMITHHIApa TNMpPH BCACBIBAHWH; YTEUKH W NepeTedKH XIagareHT1a
BHYTpH KOMIIPECCOopa Yepe3 HEMMOTHOCTH B KJIAIMaHaX M MOPUIHEBbIX
KONBLIAX. '

Hanmuure 3THX nmoTeps NPHUBOAUT K TOMY, YTO JEHCTBUTEIIEHHIN
obbeM V,, XnagareHTa, NOCTYMAOIHEre B UUIHHAP, Oyaer MeHbIle
TeopeTHUYeCKOrO V)

]/;Ll:l =A ]/;-,u-

KoahpHUuueHT A, YYHTBIBAKOUIHA Bce 0OBEMHBIE TOTEPH B IEi-
CTEBUTEJBRHOM pabouyeM IpoLCcce KOMITpeccopa, Ha3HBawT Koaddi-
LUEHTOM MOOAvH.

Ha nipakTHKe NPHHATO OLIEHUBATH TIPOH3BOAUTEIBHOCTE KOMIIpeC-
copa B KyOHUeCKHX MeTpax XIaNareHTa, HArHEeTAeMbIX B eIHHHUILY Bpe-
MEHU — CEKYHAY, T.€. M>/C. B 3TOM ciyyae TeopeTHYeCKast NMpOH3BOIH-
TENBHOCTE KOMIIpEeCccopa

_nD?
=74

rae D, — IMaMeTp UWIHHApPa, M; S — XOI MOPUIHA, M; Z - YHCIO [TH-
MMHIPOB; # — YacTOTA BPalliEHHA BAJNia KOMIIpeccopa, ¢!,
HeitcTBUTEN HAsA NPOU3BONMTEIBHOCTE KOMIIpECCOpa

VisAbs,

rae A — Ko3pPHLUHEeHT NMoaady KOMITpeccopa.

BnepreTHueckne motepd. IToMUMO OOBEMHBIX NOTEPS, CHIKAIOIIHX
MPOH3BOAUTENEHOCTE KOMIIPECCOPA, CYILIECTBYIOT 3HEPTeTHYECKUE
ITOTEePH, MPHBOASAILNE K YBCJIHUeHWIO AHEPTETHYECKHX 3aTpaT HA NpH-
BOJ KOMMpeccopa.

B TeopeTHYeCKOM LHUKIC NMapoOBOil XONOIWJABHON MAalIHMHB! yIChb-
Hasl paboTa CXaTHs NapoB X1ajareHTa ONpenensanachk Kak

Ve Snz,

/= fﬁ_ f]&

rune ! — ynenbHasa maccopad pabGorta cxaTHs, JXK/Kr; i\ — SHTaJBLITHA
XJagareHTa Ha BXOAE B KoMmpeccop, JIK/Kr; i — 3HTANBIIHA CXKATOTO
XnamareHTa Ha BBIXOAe H3 KoMmripeccopa, Jx/Kr.
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TeopeTnueckas MOLWHOCTE HA alHabaTHYECKOE CXKATHE XJIagareHTa
B KOMIIpEccope

N.= M,

rae N, — TeopeTHUYECKasa MOIIHOCTH KoMIpeccopa, BT, M — macco-
BEIi pacxon xXnaJgarcHTa uepes KOMIIpeccop, Kr/c; ! — yaennHas Mac-
copas pabora cxarus, JIx/kr.

B neficTBUTENBHOM UHUKIIE KOMIIpECCOpa MPUCYTCTBYIOT MOTEPH,
NMPUBOASNINE K YBSAHUEHHIO MOLIHOCTH. MOIIHOCTE, 3aTpayuBacMas
B HEHCTBUTENLHOM UHKIE KOMIIPECCOPA, Ha CXKATHE XJIAJareHTa, Ha-
3BIBAOT MHAUKATOPHOH N, MHINKaTOpHas MOLUHOCTD /N, Beeraa 60nb-
1Ife TeOpeTHYECKOit NV, Ha BeTHUMHY TOTEph. ITH MOTEPH O00YCAOB/IEHBI
FHAPABIHYECKHUMH COTIPOTHBAEHHAMR NIDH ABVKEHHH XTalarcHTa ve-
pe3 KIanaHbl, TETOOOMEHOM B IIMAHHAPE KOMIIpEccopa M ap.

CooTHOWEHUE MEXKOY TeOpETUYECKOH N, ¥ HHOHKATOPHOH MOLI-
HOCTSAMM N; IPHUHATO HA3BIBATh MHAHKATOPHBIM KO3hDMDHULHEHTOM MO-
JAE3HOTO AcHCTBHS
N,

N’
roe N, N; — TeopeTHyecKkas ¥ HHANMKATOPHAS MOLIHOCTD COOTBETCTBCH -
HoO, BT.

HMHankaTopHblii K. . 4. HE YYWTHIBAeT NMOTEPh HAa TPEeHUE B IO~
LIMMTHUKAX H BCeX ABIDKYIUMXCS YacTell KoMipeccopa. DddpeKTHBHAA
MOILHOCTE AU MOLUHOCTDL, ITOIBESACHHAA K Bally KOMIpeccopa, yUH-
THIBAST BCE TIOTEPH HA TPEHNE!

N,= N;+AN,,,

rae AN, — MOUIHOCTE, 3aTPaYHBaeMasd HA NPeodoIeHHe CHWI TPEHHA
BO BCEX ABIDKYHMIMXCH YAacTAX KoMOpeccopa {AoTepu Ha TpeHMe), BT.
OTHoUICHH e MHAWKATOPHOIT MOIUHOCTH N; K adbdexkTBHOM N, TIo-
NYYWIC Ha3BaHME MeXaHHYeCKOrO KoadxhHLIeHTa NONS3HOTO OeHACTRUA
N;
Npex = 'ﬁ"

#

W=

JAna dpeoHOBEIX MANBIX M CPEAHUX XOJMOAHABHBIX KOMIIPECCODOB
BEJIMYHHA MEXAHHYECKOTO K. II. 1. COCTABASET M, = 0,84...0,97.

Bonee BaxKHBIM MoKa3areheM paboTbhl KOMITpeCcopa SBAAETCI MOLL-
HOCTD, TTOABOOMMAA K DMICKTPHIYSCKOMY IBHTATEII0 KOMIIpEccopa:

N, = _&"

Mn¥ax
rae N,, — MOWHOCTL IMNESKTPOABHraTe]as1 KoMIpeccopa, BT, 1, — Ko-
2hPUIHEHT MONE3HOIO ACHCTBUA NMepelayl MEXOY 2JCKTpoIBHraTe-
JieM H KOMIIPECCOPOM, 155 — KOIDPHIHUEHT IMOAE3HOTO AeiiCTBUA 3JIEK~
TPORBUTATENSA.
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A KNTHHOpEMEeHHON Ime- 6 7 8
pedadH OT eKTPOABHIATCNA
K BaJIly KOMIIpeccopa 1, = 0,93, Map uz 2 Tap e

Po FPx
TS COeANHEHUS Yepes Myh- HMCTIAPHTENSA KOHIEHCATOPD

TY N, =097...0,99. Kosddu- : 9
LHHUEHT TOJME3HOro AeHCTBHA 5 s
SNeKTPOABUTATENSA ONpeIcIsa- a
€TCA IO THITOM H COCTABAAET 4 ¥/
Nan = 0,8... 0,935,

OcnoBHEIE 3IEMEHTBI NOpLI- 3 ' 10
HeBbIX Kommpeccopos. Koxer-

PYKIIMA IMOPIIHEBOTO KOMIIpEC- |
CcOpa, BXOASIILETO E COCTaB Ma-
POBOit XONOMMNEHON MALLITHHEI,
TMIpHBeIeHA Ha pyc. 5.3, 2 |

B COOTBETCTEHH ¢ JAaHHOM
KOHCTPYKTHBHOUN cxeMoii Ga-
30H KOMIpeccopa ABAAETCA
KapTep J, Ha KOTOPOM H BHYT-
PH KOTOPOIO YCTAHABRMHBAIOT-
CSl BCE 3NMEMEHTHE XONMOAWIBHO-

I — KkapTtep; 2 — xonenvarniiy Baa; 3~ ma-
ro kommpeccopa. K kaprepy TYH; 4 — MOpLIeHs; 5 — WWIHHAp; 6,8 — Kia-
KPEeImATCSt IWIMHIP 5 WK OMOK  manm; 7— kpeiwka umnauunpa; 9 — nocka
UHNMHHIPOB, B KOTOPOM IIEPE- KJANaHHaA; §0— wxHe (MaxoBHK)
MELUIAeTCaA BO3BPATHO-MOCTY-
nareabHO noplueHs 4. [IpuBOA MOPLIHA 00eCNMeUHBASTCA KPHBOLIHIT-
HO-ITATYHHBIM MeXaHuaMoM (2, 3), IpHBOAANIMMCA B OBILKEHHE OT
/ICKTPOABHTATEIA Yepe3 KNHHOPEMEHHYIO TIepelauy M WKHE {(MaXo-
BHK) /0. B Bepx#Hel 4yacTH HMIVMHAPA YCTAHORAEHA KNanmaHHasa Jocka ¢
CO BCACBIBAIOIUKWM & 1 HATHETATCNMbHBIM & KIanaHaMH, KOAACKTOPHI
INs NMOABOLa H OTBOAA XAJareHTa pasMellieHbl B KPBILIKE IAMHHAPA.

KapTep KOMIpeccopa SBAAeTCS GA30BbIM MEMEHTOM BCEro
komrnpeccopa. JOnoIHNTeNbHO KapTep KOMITpeccopa BOCNPHHHMAET
BCE VCIUTHS, BO3HUKAKILIHE B IIPOLISCCe paboThl XOMMIpeccopa.

Kak npaBuno, KapTephkl KOMIPECCOPOEB TEPMETHYHO H30AHPOBAHE]
OT OKpyXawlicl cpelbl H 3alOMHCHL NMapooOpa3sHBIM XJTanare HToOM
Mol JaBRcHWEM BCachbIBaHHA (JaBNeHHE B HCHAPHMTENE XOTOXHMABHOM
MALUHHBI).

KOHCTPYKTHBHAA cxeMa KapTepa calbHHKOBOIG KOMITpECcCcopa IpH-
BejjeHa Ha puc, 5.4,

Kaprep MabIX B CPEIHHMX XONOIMAbHEIX MAILWH H3rQTABMUBAIOT U3
ceporo yyryHa Cu 18-36 nwnu Cu 21-40. JInsa XonooUIBHBIX MAlIIUH, HC-
MOJNIBE3YEMBIX HAa TPAHCIIOPTE, KapTepbl KOMIIPECCOPOB M3roTaBlHBalOT
H3 AMIOMHUHUEEBHIX cItnapoB. He3aBUCHMO OT MaTepHana, U3 KOTOpOro
OHH HM3TOTOBNAEHBI, KApTephl TOMLKHBI 00/1agaTh MPOYHOCTRIO W XKEeCT-
KOCTBIO KOHCTPYKUHH. [1p1 MexaHH4Yeckoit oGpaGoTke JOMKHBL COOITIO-

Piaic. 5.3, [ToplIHeBOH KOMIIpECCOop
XOJIDI[HJIBHDF[ MAlUMHEBI.
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Puc. 5.4. KapTep CaNbEHHKOBOTO . Puce. 5.5, Bnok LBWIMHAPOR:
KoMIpeccopa: 1 — 110CKOCTE YCTAHOBKN KJIanaH-
I — yCTaHOBOYHAA MOBEPXHOCTD ANA UNAHH- HOW aocxu; 2 — pe3sboBoie oThep-
IpoB; 2 — chEeMHAA NEPSAHAA KpblLIKa CTHS JUAA MMWIEK, 3 — oxnaxjaa-
¥apTepa; 3 — YCTAHOBOUMHBIE MECTA MO KO- oiHe pebpa; 4 — 3¢PKAnO LHAHH-
pPeHHBE NOIUMHMHHKH; 4 — omopbi {Tarker) apa; 5 — OTBEPCTUA TIOA WRHABKH
N4 KPenneHHA KOMOpeccopa; 5 — cMOTPpO- Kaprepa

BOE CTEKIO; O — KPBIIKA canbHMKa; 7—
OTBEDCTHE ANA CIHMBA Macia

IaThCA TPeGOBAHHA COOCHOCTH YCTAHOBOYHBIX MECT 11O KOPEHHBIE T101~
IUHMNTHUKH ¥ NePNeHINKYSIPHOCTH Topleebix hnaHues. InockocTs ye-
TAHOBKH LUWAHHApPA WM DMOKA HHJIMHIPOB ACAXHA ObiTh Napanieib-
Ha OCHOBAHHIO KapTepa.

3a ypOBHEM Macjia B KapTepe KoMIIpeccopa Ha0MIoaanT Yepe3 CMOT-
poBoe cTeKNO 3. JINA CliuBa Macna B Npolecce peMOHTHEIX paboT tipe-
OYCMOTPEHO CHAUBHOE OTBEPCTHE 7, 3AKPBIBAEMOS TEPMETHMHO PEe3b-
GoBOl nIpoOKoOii.

B BepxHei yacTH kKapTeépa KOMIIpeccopa NMpeaycMoTpeHa ycTaHOo-
BOYHAA TMOBSPXHOCTH LA LUHAWHIApPa WAH Onoka uMIHHAPOB. bAok
UMANHAPpOB (pHC. 5.5) KpenHTca K KapTepy IpH [MOMOILLIH pe3bklo-
BBIX WINWIEK, NPOXOISLIHX YepPe3 OTBEPCTHA 5 B HIDKHelH JacTH OmokKa.
Ha HapyxXHOoH NOBepXHOCTH GJI0KA TIPENYCMOTPEHBI OXJTAXKIAIoIINE peb-
pa 3, OTBOAAIIMNE TEMAOTY CXKATHS B OKPYXalolyw cpeay. IepMeTHy-
HOCTS COCAHHEHUSA LIWIMHID-KApTep 06eCcNeYHBACTCH NPOKIAOKON U3
TIAPOHNTA, YCTAHABJIMBAEMOH MEXITY KaprepoM U GJIO0KOM LHAHHAPOBE.

B eepxHeii yacTi GJ10Ka LHIHHAPOB NPEAYCMOTPeHA OBEPXHOCTE /
AN YCTAHOBKH KJIAMMAHHOM MOCKH M KPBIWKHK uMnIMHApa. Kperutenvwe
STHUX IIEMEHTOB K ONOKY LMIHHAPOB odecreyrpaeTcd pe3bOOBBIMH
INMHJIBKAMU, YCTaHABAHBAaEMBIMY B pe3bOOBbIE OTBEpPCTHA 2,

Humaapesr #arotagansaior w3 uyryna Cy 18—36 wmun Cu 21—40.
BHYTPEHHIOIO TIOBEPXHOCTE IIIVIMHAPOB, TIOJIYYUBINYIY HA3BAHHE «3CP-
KaJO UMAHHApa», oOpabaTeiBaroT Hanbonee TIaTeNbHO. OKOHYATE b
Hasd 00paboTKa IMNUHAPOB obecrneynuBaeTea wmdoranveM. [Ipu stom
YMEHBIUAIOTCA CUIBI TPCHUA MTOPIUHA O CTEHKH [IMNUHApA M Yay4llaeT-
Csl YILNOTHEHHE MEXIY CTEHKON HHAUHAPA W TMIOPUIHEBEIMH KONBLIAMH.

[ITaryHHO-TIOPIIHEBAsS rpynmna MeXxaHH3MOB MpeaHAa3Ha-
YeHa s MpeoOpasoBaHMs BpallaTeNbHOro JBHXXEeHHS Bafia B BO3BDAT-
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Puc. 5.6. LllatyHHO-NIOpIIHEBAA rpyTINa;

I — nopiueHs B cOope; 2 — WaTyH; 37 — YMAOTHHTEALHBE KONbIA (KOMNPECCHOHHBIE);

4 — mopuieHe; 5 — nopuHepod panen; 6 — MacNOChEMHOE KOJbUO, 7 — KOAEHYATh#

Bat; & — WwaTyHMBH BoaT; ¥— KpHIKa NOAMHNHHKAR WaTYHa; /¢ — KofieHa Bana;

I} — nocanouHoe MecTo NepeAHEro NOAHITHHEKA KONEHYaToro sana; /2 — nocano4Hoe
MECTO 3a0Hero NOAWHNHHEA XodeHyaToro pana; 13— railka

HO-TIOCTYNATEILHOE ABIXKeHUe nopuirei, KoHCTpyKuHa MexanniMa
e peMELLEHMS IMopLIHeA NpHBeaeHa Ha pHc. 5.6.

MexaHM3M nepeMelICHHA TOPLIHEH COCTOMT U3 KOMEHYaTOro Bana 7,
KOTOPBIA YCTAHABAUBASTCA B KApTepe HA NOALUUNTHHKAX KAYCHKRA UAH
CKONBXeHWA. 118 YyCTAHOBKM BANa B NMOALIMITHHKH NPeIyCMOTPEHLI
CNEUHHANTBHBE NOBEpXHOCTY [/ W /2. SKCUEHTPUHMHO OCH Bajla pa3Me-
l@aTea KosieHa f0. Kak mpaBuno, KOne¢Ha CMeILeHbI OIHO OTHOCH-
TeNbHO Apyroro Ha 180°. Ha oGpa6GoraHHoli moBepxHocTH (ICHKa Bala)
YCTRHaB/IWBACTCS NOAMHIHNAK WaTyHa 2. IToAluMnuKK WaTyHa BbINosi-
HeH pa3beMHBIM. B Tene miatyHa 2 W KpbllliKe 9 IpenycMOTPEHE! yCTa-
HOBOYHBIC MECTa IUIS Pa3MEIIEHHA COCTABHOIO MOUIMIHMKA CKOJb-
XeHHA. ITOT NOXUHUITHHK NpefcTapiser coboil paspesaHHOe KONbLO,
BHYTPEHHSIA MOBEPXHOCTh KOTOPOTQ MOKPHTA aHTHGPUKUMOHHBIM Ma-
TepuanoM, B KadecTee aHTHOPUKLIMOHHONO NOKPHITHA, YMEHBUIAKOILE-
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ro CHAN TPEHUSA, NMpHMeHdeTcs NUbo GpoH3a, MO0 CHEUHaNbHEIN
cras — 6abouT. [Toce ycrakoBKY Ha KoOJICHO Bajia MOAIHITHHMKA 1Ia-
TYHA MOCAEIHUH CTATMBAETCS CHEHHANBEHBIM NMIATYHHBIMH OONTaMH &
c railkamMH 13, KOTODEIE NpeJoTBPalIalnTes OT CaMONpPOH3BOABHOID
OTBOPaYUBAHUA B NIpoLecce paGoThl KOMNpeccopa. B BepxHeil yactu
LaTyHa (roJIoBKe lilaTyHa) pasMelIaeTcd BTOpOoi MOAIIMITHUK CKOMb-
KeHHA, 00eCneuHBaIOIIMil MOIBIXKHOE COeMHHEHHE ¢ MOpliHeM. B oT-
BEPCTHE MOPLUIHSA W TONOBKM IIATYHA BCTABIASTCH CICIMATBHASA OCh,
TMONYUHBLIAS HARBAHHE <«IIOPUIHEBOH Mmanei» 5.

Ha HapyXHoO# NOBEPXHOCTH NOPIIHA NPEXYCMOTPEHB! KAHABKH TN
YCTAaHOBRKH NOPWIHEBBIX Kofeil. [lo cBoeMy Ha3HaUSHHIO PA3THYAIOT
VIIAOTHUTEABHBE (MW KOMIOpPEeCCHOHHBIEe) 3 U1 Mac-
AOCHBEMHBIE ¢ KOnbla. KomMapeccuonivie KoAbHa YIYIIAIOT yII-
JIOTHEHHE B 3a30p€ MEXIY MOPLIHEM M UHMUHAEPOM H NOBHILIAIOT Xa-
PAKTEPUCTHKH KOMIIpeccopa. Xopollee YIUIOTHEHHE o0eCeuyuBaeT
NOPLIHEROE KOABLO, TIPHUAEralolee BCEMH TOYKAMH HApPYXKHOH TO-
BEPXHOCTH K 3CPKaTy UWIHHAPA U OKA3LIBAIOLIES PABHOMEPHOES NAaB-
JIEHHE Ha CTeHKH UMnHHApa. ITopLIHEeBRI¢ KONBLA BRITOMHAIOT pa3pes-
HEIMHM, MECTO Pa3pesa KONbLA HASEIBAKOT 3aMKOM. IIpyKUHALUNE CBO-
CTBA pa3pe3HOro KoNblia 00eClieyHBaoT MPHXKHUM KONbla K CTEHKE
HHAMHAPA W XOpollee YIIOTHeHHe 3a3opa. KpoMe Toro, paspesHoe
KOJBLIO MOXET OBITh IIOMELIEHO B KaHABKY IOPLIHA JOCTATOYHO NIPO-
c10. POpM 3aMKOB TIOPLIHEBOTO KOJbLA MOXeT GHTh HECKONLKO, HO
Yaime BCETC NPUMEHSETCS Kocoi 3aMOK U BHAXJIECTKY.

Macaocsemubie Koablia OT KOMITPECCHOHHBIX OTAMYAIOTCS TEM, 4TO
NpeaHa3HaueHE! NS YIANCHUS W3IHIIKOB Macja ¢ BHYTPEHHEH mno-
BEPXHOCTH HMAMHAPA. [IpHHIIMI NefiCTBHA MAacNOCEEMHOTQ KONLLA MO~
KazaH Ha puc, 5.7,

Tlpn ABMXKeHMH IMOPLIHSA BBEPX (pHc. 5.7, a) Mac/iAHag TUIEHKA Ha
MOBEPXHOCTU UMAWHAPA ACHCTBYET Ha KOHYC B BEPXHEI YacTH KOJbLia
M OTKHMMAEST KOJIBIO BO BHYTPEHHIOK YacTb KONBLIEBOI KAHABKH MOPILHA. -

\\\\;:{!\\\\\\\

a

Puc. 5.7. [IpUKLKHN JeHCTBH MACTOCHEMHONO KONbLA:

{ — uanuyuap; 2 — nopiueHs; J — MacAOCheMHOS KOAbLD; 4 — OTBEpCTHA ANIA OTBOAA
Macna
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Ipy 3TOM MaciaAaHas IVIeHKa COXpPaHASTCA Ha CTEHKE UHWIHHApA.
Ipu ABHKeHHH NOPpiTHSA BHHU3 (pHc. 5.7, ) MacisHasA NyieHKa OCTpoH
KPOMKOI KOJIBlIa CHUMASTCA (CAU3BLIBASTCA) C MOBEPXHOCTH LIMAMHA-
pa. CHUMaeMOe MAC/Io MOJAET S B OTBEDCTHE 4 B HIDKHENW 4acTH Ka-
HABKH H 32TEM CTEKaeT B KapTep KOMIIpeccopa.

B XoNoAHABHOM KOMITpECCOPEe HMEITCEI ECACKH BAIOMIHE ¥ Ha -
rHETATCAbHB € KA aHbl, KOTOpBIE ABNAITCA CaMOncHCcTBYIO~
IIHUMH, T.e. OTKPHBAKTCS OO A¢HCTBUEM Pa3HOCTH JABMCHUIT Ha KIa-
MaH, a 3aKpelBaoTcd Mo ACHCTRACM YTIPYTOCTH MPY>XHMHBI WAW TUIAC-
TWHBI KianaHa, 1o BHOY YILIOTHSIOIIMX 3MIEMEHTOB pa3sau4yaoT Tnac-
THHYATHIE H TAapeNbYaThie KIaraHkbl.

Beacwoisarowyie xaanans 4acTo BHITONHAKT B BiAe KOHCTPYKIHEA ¢
[IOJIOCOBBIMH NDYKHHALIHME 2NIEMCHTaMHu (pric. 5.8).

A—A 2
a1 -
IE(E:' PR Veaus D
NN AN NN

5 6 AR

Puc. 5.8. Bcachisaoutiil MIACTHHYATEIN KNanaH;

F— ocHoRaHpe (Kopnyc); 2— KpenexHule BOATH; 3 -— cenno; 4 — ILACTHHE 5 — OT-
BEPCTHE MOABOMA XTAJArEHTA B MONOCTE UMAWHOpA; § -— OTPAaHMYHTENE XOOA IUTACTHHL,
7 — XaHan®R

B HeHarpy:KeHHOM COCTOSHMM MNACTAHB 4 NMPIDKIMAIOTCSH K CTaNb-
HOH HAKnanke, Ha3blBacMoil cennoM 3. B mpuxaToM COCTOAHWM Iac-
THHH NEPEKPHBAIOT KAHAJBL H PA3BSAMHAIOT NMONOCTE BCACBIBAHHS U
pabouyio NoAocTs HWIHHAPA. IIpy NOHMXEeHHMH JaBleHUA XAaaarcHTa
B MOJOCTH LHIMHIPAa HHXE NaBlieHHsI BO BCAaCBIBAIOLIEM KOLISKTOPE
(0ObyHO mo 0,03 MIla) ynpyraga nnacTHHA 4 TIPOruoOaeTCca ¥ OTXOANT
OT KJIATTAHHOM NOCKW. XITAOarcHT M3 JJHHRUM BCACEIBAHMS Yepe3 KaHa-
bl 7, 3a30p MexXny NNAacTHHaMH 4 ¥ celioM 3 M OTBEpPCTHS 5 ITOCTY-
NaeT B UHJIHHAp KoMMpeccopa. [lochae 3aBepilieHUA MpoUeCcca BCACHI-
BAHMWA YIIPYTHE TUTACTHHBL 4 BHIMPAMAAITCA M MepeKpbIBAIOT KaHa-
Asl 7, Co31aBaeMoe B [MPOIECCe CKATHUA B MOJOCTH LHAHHAPA AaBNcHHE
CITOCOOCTBYET O0jIee TUTOTHOMY MPWAETAHHIO [IAacTHH 4 K cemty J.

B Manbix XONOMANBHBIX MAIMHAX HATHETATENBHEIC KIIATIAHKL YacTO M3-
rOTAaBMMBAIOT € TAPENBYATEIMUA UITH TITTAYKOBEIMM TINACTHHAMM (purc. 5.9).

Ilon meiicrereM pasHOCTH HABNCHHA TLTacTHHa 4 BO3ACHCTBYET Ha
MPYKHHY 9, CKIMAET €€ M NIPUNOIHUMAaeTCsa Hal cemioM 5. CxaTeiil
MIAJATEHT U3 MOJOCTH LIUMAHHIAPA KOMIPECCcopa 4Yepe3 OTBEPCTUS 6,
3330p MEXIY CeTOM S M TUIACTHHOM 4 M oTBepCcTHH & B Kopryce 7
MOCTYNAET B HarHeTaTeJbHBEIM KomwiekTop. IocadouHas MOBEPXHOCTD
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TMIacTUHBl 4, Ha3bIBAeMOil
CEUTOM 5, BEITMIOJIHEHA B BHIIC

10 | & | = ] KONBUEBOTO BBHICTYIA B KOp-
| / 2 rryce. Ilpacruna 4 npuTHpaeT-
9-——~-__i___ = R 3 Cs K ceany 5 M B NPUXKATOM
! b | : g TIDYXUHO#H 9 cocTossHHH obec-
g1 - 4 NneyuBaeT YMNAOTHEHHE IO

: ; Beell mopepxHocTH. Pabouad
ot NpyXHUHa ¢ ycTaHaBAHBaeTCA
:\\\\\ /1@ \\@ . HAa Hanpapigiollell BTYAKe 2,

?"J P KOTOpas OXHOBPEMEHHO CIIY-
6 XHT OTPaHNYHUTENEM MOABEMA

Puc. 5.9, HarHeratenbHblil Knanau: KJanaHHoMN fnacTHHE 4. Kop-
! - npyxuHa Gydepraqa; 2 - Hanpasasoias [yC 3 xianaHa NPpHAKHAMAETCA

BTY/IKA KNanaHa; 3 — koprnyc (cTakaH), 4 —1mma- K oCHoBaHWIWO 7 OydepHoit

MYCKHOS OTBEPCTHE; 7 — OCHOBaHHE; § — OTBep-
CTHA ANR TPOXOAa XRajareuta; ¥ — npyxupa ooAOLLYIO BTYJIKY KJallaha.
paboyas; 10 — ymopuas naacTHHa Csepxy OydepHas npyXuHa

NOIXHUMAaETCH YIIOPHO# 1ia-
ctiHOM I0. bydepHasa npy>XHHa BRITIONHAET JOMIONHMTCNIBHO MPesox-
paHUTENBHEIC QYHKUHK: TPH TTONagaHMKH B UMIHHAP KOMIpeccopa
KHUAKOTO XNaJareHTa MW CMa30uHOTro Machaa 6ydepHas npy>KuHa CHH-
MAasICh ITOZBOMSIET YBEIHUYHMTE BEICOTY NOABeMa KIartaHHOW TIIACTHHEL Y
m30eXarh MONOMKHM KOMNPECCopa OT THAPABAWMECKOro yaapa.

Haenemamenonoie karanansr OTKPHIBAIOTCA TIPH ITOBEILICHHWH JTABIIE-
HHA B UWIHHIPE KOMIIpeccopa BBIUIE AABACHMWS B HarHETATCIBHOM
kosinekTope (mo 0,07 MIla) v obecneyHBawT nodauy xnajgareHra us
UHAHHAPA KOMOPECCcopa B KOJMACKTOP H 3aTeEM B KOHJIEHCATOP XOno-
AWJIBPHOH MalUWHEL.

I oCTaTOYHO 4acTO BCACHIBAIOILIME U HATHCTATEIbHEIC KNAIIAHEI Ma-
NBIX XOIMOOWAbHEIX MAIHWH O0BRCIHHAIOT B OOLIYIO KOHCTPYKUIHID, MO~
AYUHBIUYIO HAa3BaHHE «XJIATlaHHasa nocka» {puc. 5.10).

KnanmaHHasa AOCKa YyCTAHABIHBAETCA HEHNOCPEACTBEHHO HAa
ONMOK LUAMHAPOE M HAKPBIBAESTCH CBEPXY KONIEKTOPHOH KPBILIKOH,
BBEITIOTHAOIEH OAHOBpeMEHHO (PYHKUMH BCACHIBAILECTO M HArHETa-
TEALHOTD XOoMEKTOPOB. ['¢pMeTHUHOCTE YITNOTHEHWA MEeXIY BMOKOM
LWIHHAPOB H KManaHHOH HOCKOM, a TaxkKe MeXIy KiJarmaHHOoi goc-
KOH H KpPBIUKOH 00cCneyrBacTed TMpOoKJiadkaMH U3 MapoHHUTa.

B xoMmmnpeccopax OTKPBHITOTO THMA XBOCTOBHUK KOJEHYATOrO Baia
BBHIXQOHUT W3 KapTepa. Ha BEICTYNMAKIIYKY YacTh Bajla YCTAHABAWBACTCS
IKHB~MaXOBUK, COSIHHASMEIN KIHHOPEMEHHON Tepedaucil ¢ SNEKT-
POOBUTATEIICM.

TlockonbKy KapTep KOMIOpeccopa HaXQAUTCA IO AaBleHHEM BCA-
CHBAHHUA XJaJdareHTa, BO3HHUKaeT HEOOXOAMMOCTE YNIOTHEHMHA
BBIXOMSAILCIO KOHLIA Bana BO H30CKaHHE yTeYeK XagareHTa WIH T104-
CackIBAaHMA BO3OYXA B KOHTYP XOMOAMNBHOKN MalUWHBl. YTUIOTHHTE/Ib-
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Puc. 5.10. KnamanHas nocka:

J — OCHOBAHHES KNATIAHHOH AOCKH, 2 — BCACHBAKOUIHE ¥AATIAHB, F — HAFHETATEARHbIC
KNAaMmaH b

HBIH 2JIEMEHT BPAILAOLICTOCA BAlla OTHOCHTENBHO KapTepa TOMyYun
Ha3BaHUe C a1 b H H K 4. B OTKPHITRIX KOMITpeccopax MaIbiX XOAOAHIbHBIX
MAMIMH Yalue BCEro IPUMEHsIIOTCA TpadHTo-cTanbHEIE DPYXHHHEE
CanBHUKH {pHcC. 5.11).

CransHOe KORBLO 3 HETOABUXHO 3aKPEIJIEHO B KpHIUIKe { canb-~
HMKa. BRYTpeHHAS TOPLEEAA IMTOBEPXHOCTE CTANBHOTO Kojbua J Tiia-
TEJIbHO 00padoTaHa H HAXOAWTCSA B KOHTAKTE € BPALAKIUHAMCH KOMb-
LIOM H3 METALNTH3IMPOBAHHOTO
rpaduTa, YCTAaHOBIEHHOIO Ha p 56 7 &

BTY KOMTIpeccopa. I'padpurosoe -

KONBUO 5 BCTABNEHO B 000HMY 0 !
H MOMXHMAETCA K HEMOIBMIK-

HOMY Koabuy J Npy>XHHOH &

yepes AepxaTtenu 7. YInoTHe-

HHe rpadUTOROTO Konnlia 5 1 C1 - : -
000iiMBl 6 OTHOCHTENIBHO Baja L =
KOMIpeccopa ofecnedyHBacTC 3 Az F
VIIMOTHHTENBHBIM KOABLUOM 2 A ’
H3 MACTIOCTOMKOI PE3HHELL. 27 _]

OrneneHHe MOJOCTH KapTe- 7
pa KoMrpeccopa 9, 3anonHeH- 9 7
HOW XJIaJareHTOM, OT OKpyXa-

HOIMell cpeabl OCYILECTBAAETCA Puc. 5.1, CanbHHK FpaduTO-CTANBHOM,
[10 TOPLIEBOI IOBEPXHOCTH CO- MPYXWUHHEI, OOHOCTOPOHHMI: *
MPHKOCHOBEHUS HEMOABHXKHO- [ — KPHUIKa caibHHKa; 2— pe3nHOBOE yN-
IO CTANLHOTO KOTLUA 3 W rpa-  MoTMiensuoe Kotiuo: 3 wenonanioc
¢purosoro xoneua J. ILICTHOCTH Knaigku; 3 — r;:;.uf)monze KONbLO;, & — Dﬁgi?l-
KOHTAKTa KOMet, O0CCHeYHBACT-  ya- 7 pepaTens NDY:KHHLL & — NpYKuHA:
CA YCHJIHEM TTIPpY KM HLI 8. 2 — noNocTh KapTepa KoMRpeccopa
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CMa3zKa MnpUMeHseTcA IUTI CHHXKEHHS CHi TPEHHA, YMCHBLIE-
HUA H3HOCA IBMXYLIHMXCS dacTell KoMTIpeccopa W HUX OXJTAKIeHU.
Kpome ToTO, HANN4YMe MNMAeHKH CMa30uHOro Macha yiaydllaeT YTIAoT-
HEHHE MOPIIHEBRIX KOJeL, BCACHIBAIOIINX M HAarHEeTATENBHBIX KJlana-
HOB, TPYIUIHXCS 3MEMEHTOB CaTbHHKOB.

B noplHeBeIX XOJIOAWNBHBIX KOMITpeccopax MPpHMEHSIOT ABE OCHOB-
HBIE CHCTEMBI CMa3KHM — Oe3HacoCHYIO (CMa3Ka pa30puI3riBaHHMEM) M
NMPUHYAUTEABHYIO TIOA HAaBJICHHEM.

Beznacocuyio cucmemy cmaszid MPUMEHAIOT B OCHORHOM B [TOPUIHE-
BbIX KOMIPECCOPaX OTKPLITOrS THNA {CANEHMKORBIX) MANBIX XOMOAWEL-
HBIX MAlUMH. 3arac cMa304yHOTO MAacia, TAK Ha3biBaeMas MacnsHad
BaHHA, CO3AacTCA B HUXXHeH 4acTH KapTepa KoMhopeccopa. KoHTpons
34 YpOBHEM MACIA OCYLUSCTRIAIOT BU3YAIBHO, ¢ TIOMOILBKY CIICLHWATb-
HOT'O CMOTPOBOIO CTEeKNAa. YpOBeHbs Macjla B KapTepe ycraHaBAHBarOT
TaKuM 00pa3oM, YTOOb! MPOTHBOBECHl KOJEHYATOrO Bajia HiTH CTIeLH-
AJBHBIC Pa30pPRI3rMBaTe/IM, YCTAHABIWBACMEIC Ha TIPOTHBOBECAX HAH
KOPeHHBIX NOAOBKAX WIATYHOB, NMPH BPAaUICHHH Bala NEPHOIHYCCKH
NOTrPYXaIUCh B MAcCHsAHYO BaHHy. Co3naBaeMEbie TIpH paGoTe MEKHE
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Puc. 5.12. CucreMa cMazkH IEpMeTHYHONO KOMITIpeccopa
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OpPBI3TH H MAacHAHBKE TYMaH OOWJBHO CMAa3bIBAIOT BCE BHYTPEHHNE
MOJOCTH KapTepa, 3epKano MWIWHAPA, JIEMEHTH INATYHHO-ITOPLIHEe-
BO# I'PYIIBL ¥ IOMUMITHHKH KOACHYATOrO Basna,

B repMeTHYHBIX KOMITPECCOPaxX MATBIX XOAOAWILHBIX MAUIHH CHCTE-
Ma CMAa3KH OpraHH30BaHA 10 KOMOHMHHPOBAHHOW cXeMe —— npuHryodu-
menvHo B pazbpeizeuganuem (pHuc. 5.12).

HiskHyil MOmTIUHMOHHK KONEeHYATOrO Bala MOrpyXeH B MACIAHYIO
BaHHY. B TopLeBO YacTH MOAWHITHHKA YCTAHOBIIEH MacIaHbIH (DMUILTD,
TMIPEIOTBPALLAICIIMKH MONMAagaHNEe 3arpA3HeHUH B KaHANLL 1A CMAa3KH.
Tlpn Bpamernnv pana KoMIpeccopa CMa304qHOE MACIIo TTI0A ICHCTBUEM
LEHTPOOSKHLIX CHJE TIOAASTCA K KOPEHHBIM HNOMWIWMIHUKAM UWIATYHOB
1 3aTeM pa30pbI3THBAETCS HA 3EPKAIO WIHHAPOB U rOJOBKY LIaTvHa.
YacTth CMa304HOTO Macia IO BEPTHKANTBHOMY CBEPICHHMIO B Bajle roma-
eTcs Ha CMA3KY BEPXHETO MOAUIHITHUKA KoJjieHYaToro Bana. M36eiTok
CMAa3KH CTeKACT MO IEMCHTAM KOMIIPECCOPa M XapTepa U coGupaeTed
B MAacCNSHO BaHHe B HIDKHEH YacTH IepMETHYHOTO KOpIyca (KOXyxa)
KOMIOpeccopa.

B mopiiiHEeBRBIX KOMIIPECCOPaxX CPEeAHMX W KPYIMHBIX XOJOAUIABHBIX
MAIHH UCHONE3YSTCA HpURYOuUMensHan cicmema cmasku, 0becneyupa-
eMas IecTepeHHBIM MACNAHEBIM HACOCOM (pHC. 5.13).

HlecrepeHHBil MacagHeIi Hacoc 1 pacnofioxKeH B KPBIIIKE KapTe-
Pa KOMIIPECCOpa M NPHMBOAMTCA BO BPAllicHHME HENMOCPENACTBEHHO OT
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Pric. 5.13. [IpuHyaAHTETBHAA CHCTEMA CMA3ZKH KOMIIPEccopa:

] — wecTepeHHBIE MACAHON Hacoc; 2 — KpBIUIKa KapTepa KoMIpeccopa; F — eiKa
BaNa KOMNpeccopa, 4 — CBEPA¢HUE B Bafie KOMTIpeccopa; J — CMOTPOBOe CTexNo; 6 —
GHAbTp MACNAHBIN; 7— CeepReHMA B 11aTyHe
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meiky 3 pana xomnpeccopa. Hacoc 4epes macnsaueiii Gunerp 6 3a6u-
paeT Macio U3 HIXKHei yacTH KapTepa (MaciasaHo# BAaHHEI) H TIO CBep-
JeHUSsIM B Bayle ¥ WHATYHE N0 JamjIeHHeM MMoAaeT Macno K MoMIUHITHE-
KaM H Ha CMAa3blBaHHe CTeHOK umnauuaapa. focie noIuWHNHUKOB CMa3-
Ka CTEeKaeT Mo CTEHKaM KapTepa M co0MpaeTcs B HIKHEH YacTH Kapre-
pa JUIg MOCHAEOYIOWIEro UCMONB3oBaHHA, KOHTpONAL 3a ypOBHEM Macia B
KapTepe KOMIPECCOpa OCYIUECTRIASTCHA 0 CMOTPOBOMY CTEKAY J.

KoHeTpyKiMH noplineBbIX XoM0AHABHEIX KoMIpeccopos. B xonoaune-
HBIX MaluMHAX, KOTOPBIMH OCHALUACSTCA TOPTOBOE XONOAWIBHOE 0060-
PYAOBaHHe, HauOOabllee NMPUMEHEHHE HAXOo#AT NOPLIHEBLEIE KOMII-
peccopbl Manoidl NpoU3BOAMTENBHOCTH. Kak mpasBiiio, 3TO OOHOCTY-
MEeHYaThle KOMIIpeccoprl, OeckpelukondHbe, NPpAMOre AEHCTBHA.
Paccuuraus! Ha paboTy ¢ xnagarentamMn R12, R22, R142, R502, R134a,

ITo cTeneHHN repMeTHYHOCTH KOMIIPECCOPbl NMOAPAa3ASAsSIOTCa Ha:
OTKDBITBIE (CATBHHMKOBEIC), TIONYrepMeTHYHBIE {OSCCANBEHHKOBLIE),
TepMETHYHBIE,

st 0603HAYEHHA KOMIPECCOPOR MCIMOMbayeTcd OYKBEHHO-LQ-
pOBasA HHICKCAIIMA: i
— nepBad OyKBa onpeaciseT XAaAareHT, Ha KOTOpoM padoTaer
KoMmunpeccop (@ — dbpeoH, XnMagoH, A — aMMHaK);
— Bropas OyKBa — NMOJOXEeHHe UMAHHIpOB (B — BepTHKaNbHOE,
Y — V-oGpazHoe, YY — W-o06pazHoe HIH BeepoolGpazHOL).
— muMdpa, cTosIan 3a OyKBamMH, 000O3HAYAET XOJOHOTPOK3BOIH-~
TENBHOCTE KOMIIPECcopa Ha CTAHAAPTHOM TEMIIEPATYPHOM PEXKHME B
TRICAYAX KUIOKanopHil B yac (1 xxaa/u=1,163 Bt).
Jns GeccanbHHKOBBIX KOMINPECCOPOB B 0003HaYEeHHE BBOAAT OYK-
Bl BbC (Hanpumep, OBBC6) wiu IIB (manpumep, I1B7).
TepMeTHIHBIE KOMIPECCOPH B 6YKBEHHOIM YacTH HAZBaHHA HMEIOT
GykBel [T (Hanpumep, OTC, OI'3C, OIpC).
OTAHYHTENBHO OCODEHHOCTBIO OMKPIMBIX (CAIbRUK08HIX) KOMNpEC-
COpoé ABNACTCA HAMHYHUEC BBIXOOAILETO M3 KapTepa KOMMpeccopa XBoc-
TOBHKA Baja CO LLIKHBOM, Ha KOTOPBIH OT 2JAeKTPOABUTATENA YE€PE3 KIH-
HOPEMEHHYIO Iepefady nepeaaeTcs BpalwleHue. [IpuMepoM CalbHUKO-
BBIX KOMIIPECCOPOB MOTYT CITYKHTEL KoMTipeccopbl 2DB4/4.5 u ©B-6.
/" Komrnpeccop ©B-6 (puc. 5.14) coctouT M3 KapTepa [ B KOTOpOM
YCTAHOBAEH KOJeHYATLIH Bafl 6 Ha nogumnHUKax. Ban nopyxkoneHya-
TBHIH, CTANTBHOW, BpallaeTCA B NepeIHEM WAPHKOBOM & M 3aHEM poO-
JAHUKOBOM 7 MOMIIHINMHHWKAX KayeHusa. Ha watyHHEIX L1eiikax Bajia ycra-
HOBJISHB CTAIBHBIE, HMEIOUIWE ABYTABPOBLIHM NMpoduiis, WTAMIOBAH-
HbIE IATYRB. HYUXHAg Tom0oBKa lIaTYHa BLIMOMHEHA pasbeMHON. B pa-
300paHHOM COCTOAHHM IIATYH YCTAHABIHABAETCH HA IMATYHHYIO IUIEHKY
KOJIECHYAaTOro Bana, KPbIlIKa WATYHA KPEIMHTCH K TeNy CelHanbHbBIMA
GonTaMi, raiiky ripeJOTBPAINAIOTCS OT OoTBOpavyuBaHus. [ToXLUMITHAK
CKOJMIBXKEHNA 12 HUXHell roJIOBKY LIIATYHA M3TOTOBJICH U3 aHTHOPHK-
LHOHHOIO MaTepHanta — 6ab0uTa, HMEIIEro HU3KHH Ko huuueHT
TPeHUA. B BepxHIOK HEpa3’beMHYK) I'OJOBKY WIATyHa, 3arpeccoBaHa
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Puc. 5.14. OTKpoiTeiil (cCanbHUKOBLI) TOPLIHEBOIH KoMitpeccop DB-6:

! — Kaprep xomnpeccepa; 2-— 010K UWIHHIPOB; 7 — 1MATyH; 4 — KJalaHHad AQCKa,

5— ronoeKka 6noKa UHAHHAPOB; § — KOMAeHYATHIA Ban;, 7— 3aaHHH pOJIHKOBBLIN

NOAWKNHHUK, & — Nepeluuit WAPUKOBEIA NOAWMNHUK; 9— KOPIYC MNOALSHIIHHKA H

CANLHMKA; JO— Kpeunka nepenHad; 11 — cambHMK KOMTIpeccopa; 72 — MoauiMnHHK

CKONBXEeHHA HIAHeH roTOBKH WaTyHa; /7 — OpoH308an BTYIKA (MOJWMITHHEK) BepXHeit
FONOEKW 1WaTyHa, [4-— nopwHepodi nanel; /35 -— nopueHn

OpoH30Bad BTYJKA 13, BEIDONHAKIAA GYHKLUHH NMOAUHITHUKA CKOJb-
XKEHMA AnA TopiiHeBoro naitbia /4. IlocneaHnii M3roTaBnuBalOT W3
CTATM W 3aKaTHBAOT. OH SBIAETCA 3MEMEHTOM, COCAUHAIOUIHM fTop-
IeHL ¥ MaTyH. (PHKCcals MOPUWHEBOro Madblia OT OCEBOTO TIEpEMe-
IUCHHUA B OTBEPCTHAX MOPIIHA 06eCNeUHBASTCA MPYKUHHBIMH Pa3sKuM-
HBIMM KOJBLIAMH, YCTAHABINBAEMEIMH B CTICLIMANEBHO MPeAYCMOTPEH-
HBEI¢ KAHaBKM,

[TopieHE KOMIpeccopa AMIOMHHHEBRIA, AMTOH. Ha HapyXHOIT no-
BEPXHOCTH TOPILUHA B BEPXHEH €ro 4acTH NpeavyCcMOTpEHbBl KaHaBKH
Ist YCTAHOBKH JBYX KOMNPECCHMOHHBIX H OJHOIQ MACIOCBEMHOIC
KOJeL.
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Krananp pazMelieHs! Ha CIIEUANBHOM NMPOCTaBKe, YCTAHABIMBA-
MO MeXIy ONOKOM 2 LINMHHAPOB H I'OAOBKOH 5 6iroKa tHinHHAPOB.
ITOT 3JeMeHT NOAYYHN Ha3BaHHe «KJIanaHHaA AocKar». BecacrBaomue
KNariaHsl KOMITpeccopa — MOJIOCOBOTO THIIa, caMonpyxXuHsaume., Ha-
THETATCALHBIC KNATIAHBI — ISTAUKOBBIE, TIPHXXUM YIUIOTHUTEIBHOI'O
3NeMEeHTA (NATAUKa) K CeTY B KNANAHHOH JocKe odecneynBaeTca M-
JARHAPHYSCKO3 BHTOH NPYXKHHON.

CanbHMK 17 KoMmmpeccopa, VIUTOTHAIOIUNHN BBIXOOHONW XBOCTOBHK
KOREeHYAToro pana, — rpatdhuro-cransHoi. ['pagpuroroe koabUo, YCTa-
HaBNHWBaeMOe Ha UHNHHIPHISCKOH YacTH XBOCTOBHKA, MPYyXKHUHOH NpH-
KUMAETCHd K HEMOABMXKHOMY (ulaHLy. YIUIOTHEHME O0BeCTeYNBaSTCA HO
MOBEPXHOCTH CONPHUKOCHOBEHHMI HENOABMXKHOTO CTANLHOIO UlaHua U
BpalIaiierocd rpadUTHOIO KOJbLA.

HuxHaa yacTe kaprepa J KoMITpeccopa 3aMOJTHEHa CMa30YHBIM
MAacJIOM M oO8pa3yeT CMa30uHYI0 BaHHY. [IpU BpalleHHH KOJEHYaTOTO
BANA KOMNPEeCccopa MpPOTHBOBECHl H HUXXHHUE IONOBKH IIATYHOB epy-
OHYECKH NOTrpy>KaioTcsad B BAHHY M pa30pRI3rHBaOT MACHO BO BHYT-
peHHell moaocTU KapTrepa. Co3aaBaeMBlii MACISTHENE TYMaH CMa3kIBaceT
BCE TPYIIMECS YACTH, BXOTIOYAS LWIWHAD W MOpPLUCHb, IATYH W IId-
TYHHEIA Tajnel, TOAUIMMHKMKH KAaueHHUS M CKOMBbLXEeHHS Bana KOoMII-
peccopa.

B KOHCTPYKLIHM HoAY2epMemudnbtx (BeccassHuK08bX) KOMNPECCopos
OTCYTCTBYET ONMH W3 HAMMEHEee HAASKHBIX 2JIEMEHTOB -— CAJIbHHK.
B koMiTpeccopax HJaHHOTO THIIA KapTep d 2/eKTPOABUTATE b pasMeilie-
HEl B O0IIEM KOPIIYCe, B KOTOPOM MMEIOTCA COellMabHBIE CheMHEBIC
KPBIWKY I JOCTYNA K MeXaHH3My ABHXEHHS KOMIIpeccopa M e~
MEHTaM J1eKTpoaBUTaTessi. POTOD 2AeKTPOABHUTATENS 3aKPEIDIASTCH He-
NOCPEACTBEHHO HAa Bamy KOMIIpeccopa 0e3 COCMUHHTENBHOH MYOTHL.
HOCTOMHCTBOM GeCcCanbHUKOBHIX KOMIPECCOPOB ARNSeTcA Goslee BbI-
COKad HANEXHOCTh B paboTe, KOMNOpeccopel Gonee KOMMNAKTHHI, Y€M
OTKPHITHE. 3aKNUeHNHe 3NeKTPOABUIATENA B IepPMETHYHBIA KOXYX
TO3BOJIAeT MOBLICUTL YACTOTY BpallleHHUs Bana KOMTIpeccopa H cOOT-
BETCTBEHHO €r0 TPOM3IBOANUTENHHOCTB, CHH3UTH YPOBEHB IUyMa IpPH
pabore.

OOHMM U3 OPUMEPOB MANBIX GeCCaNbHHUKOBBIX KOMITIPECCOPOB, TIPK-
MEHACMBIX B XOMOTUJILBHBIX MalUHHAaX NpeANpHATUHH TOPTOBIH U MUTa-
HUA, apagaercs xomnpeccop PBBC-6 (puc. 5.15).

OCHOBRY KOMITpECcCcopa COCTARAAST YYTYHHBII OnoK-kaprep I, B KO-
TOPOM pa3zMeIlaeTcs IHATYHHO-TIOPUIHeBasy TPYIia M 3JA¢KTPOABHTa-
Tenb, bioK-kapTrep OCHalleH ChbE€MHBIMH FHIB3aMU 5, B KOTOPLIX BO3-
BPATHO-TOCTYIATENBEHO MEPEMEILANOTCA MOPILHU 4, OCHAILIEHHBIE ABYMS
KOMIIPECCHOHHBIMH U OOHHM MACIOCHEMHEIM KONMbUaMH. JIBHXeHHE
Ha NOPUIHY NePEnacTCd OT INMEKTPOABHIATEAS Yepes CTANBHOM LITaM-
NOBAaHHBIA ABYXKOMEHHBIA BaX 2 M wIaTyHE 3. Konenyarelil Ban ycra-
HaBIuBaeTCcd B OJIOK-KapTrepe Ha ABYX MOOWHITHHKAX KadeHUd 18, 19.
HIatyHBL KOMIIpeccopa cTajbHBIE, HITAMITOBAHHEIS, UMEIOT HEpadb-
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Pic. 5.15. BeccanbHHKOBAI ¢peoroBhi koMmnpeccop PBBC-6:

i — BGrok-xkaprep xoMnpeccopa;, 2 — KOMeHYATHIH BAN, J — WATYH, 4 — NOpUIEHs;, 5 —
CiEJIb38 LHIHKAPA; 6, 7 — HATHETATENLHHE M BCACHIBAIGLIHE KIAMAHB, & — KPHILIKA
LHWTHHIPOE; ¢ — HenOLBAKHAs cOMOTKA 2NEKTPOABHIATENS (¢TaTop); 70— poTop 3neK-
rpoaguratenn; Il — cnaHeu Anst NOACOSAMHEHHA K NUHMH XJANareHTa HU3KOTO OAB-
Herng {Bcacwipanue); 12— daeTp razoobpaszHore xaajgareHTa; 13— macnopasOpeiz-
rMBAIOWMI OuCK; T4 — daauas kpenuka 6nok-Kaprepa; /35— Tpybka mopadm macna,
16 — vivioTuuTenbH 3eMenT; 17— onopsl ARd KpenmeHMs xomppeccopa; [8—
MOAWKHOHKK Bana 3a0HMil; 79— MONWMNHNAK BANA nepeaHuil; 20 — ¢CMOTPOBOE CTEKIIO
O BH3YANRHOTNO KOHTPOAA 33 YPOBHEM CMA30MHOTO MAacia B KapTepe KOMOpeccopa

EMHYI0 BEPXHIOK U PAa3beMHYIO HIDKHIOK rofloBKH. B BepxHeii ronoske
3alpeccoBaHa DPOH30Bas BTYIKA, BHIIONHAIOWMAA GYHKIERY MONILIWII-
HUKA CKONbXeHHs. HIDKHAA TOJMOBKA IHATYHA OCHAINCHA TOHKOCTEH-
HBIMHM CMeéHHBIMU BKJIAARIIAMHK, TPYLUMECS MOBEPXHOCTH KOTOPBIX
HMEIOT CHoil aHTH(PHKIMOHHOTO MaTepraia — 6abouTa.

Kianmanel KoMTIpeccopa YCTAHORJIEHH HAa KNAMAaHHOM mocke, pas-
MellleHHOH MexIy OJJOKOM LWIMHAPOB W KPHIUKOoH & Harnerartens-
Hble KNMaHaHbl & NMATAYKOBOTO THUIA, NPHXATHE YILNOTHAOUIETO 3jle-
MEHTa K CeITY KNarnaHa obecTieyHBacTCH MWIMHAPHIECKOH NPYXKMHOI.
BeaceiBawllliie KiamaHbel 7 MOAOCOBBIE, CAMOIIPYKHHALLHE.

bnox-kapTep OcHAIEH CBEMHBLIMH KpbILIKaMM, 0DECIeYHBAKOILIH -
MH JOCTYTI K ¥3/iaM razopactipeic/ieHNa, MeXaHN3MY JBHIKEHHS KOM-
npeccopa B IAeKTPOABUTATENO.

HaraerarenbsHeii BEHTHIL ¥ TIPHCOSIHHUTEABHBIN WTYLSD pa3Me-
WEHK HA KPHIUKe & HAAUHAPOB, a BCACHIBAIOIIHI BeHTHIh — HA KOp-
nyce GJIOK-KapTepa, HeTTOCPeOCTRCHHO Hal 3/leKTpoasurareiem. ITape
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XNMAareHTa, BBIXOAALIME U3 HCNApUTENsl, MOCTYNAIT HA OXJIAXKICHHE
ANIEKTPOABHIATENA H TOJBKO MOTOM HAa BCACBIBAHME B MUAKHApPEL. OX-
NaXkOEHNHE IJICKTPOABUTATEIA XOJOAHBIMH TIapaMH XNAZAareHTa B BO3-
MOXHBII KOHTAKT CO CMa30YHBIM MAac/IOM MpcIBABISAIOT OCODEIE Tpe-
OoBaHUA K MaTCPHANY U30MALMKU OOMOTOK 2neKTpoasuraTensd. Bee sne-
MEHTBI 3MIEKTPOABKTATEAS H3TOTOBNEHB U3 CTOMKHX K BO3ACHCTBUIO
HAa HUX Macjia U XjiaJareHTa MaTepHanos.

HuxHast yacTe GIIOK-KapTepa Mol KONEeHYATBIM BaoM 00pasyeT
MAacIsTHYIQ BaHHY, 3aMOAHCHHYIO CMAa30uyHBIM MacnoM. KoHTponb 3a
YPOBHEM MacJIa OCYIUSCTRIACTCA BH3YAIBHO 10 CMOTPOBOMY CTEKAY 20,
crcTeMa cMa3ku B komnpeccope PBLC-6 — pa3GpeiaruBaHueM. Mac-
NAHBEIA TyMaH oOpa3zyeTcsa pa3bpeI3THBAHHCM Macla 3/leMeHTaMK Ko-
NICHYATOro Bajia 2 M CrIelUaNbHBIM Maclopa30opeI3rHBAIOILIHM AHCKOM 13,
B xonoOuIBHBIX DECCANTBHHUKOBHIX KOMIpeccopax OoMbIIoH TPoU3BoO-
anrenpHocTH (Hanpumep, OYBC-12, OYBC-25, OYBC-40) npu-
MEHAECTCS KOMOMHHUpOBaHHAS cucTeMa cMa3ky, LlaTyHHBle nomumn-
HUKHM KOJIEHYATOIO Bala CMa3blBAKOTCS MPUHYAUTEARHO OT 3aTOIICH-
HOTQ LIECTePEHHOI'C Hac0Ca, a BCE OCTAABHBIE 3/IEMEHTH — pa30phi3-
THBAHHCM. . '
B zepmemuunbix KoMnpeccopax KOMIIPECCOpP M 3NEKTPOABUTATECAb pas-
MelIAOTCA B OMHOM TepMETHYHOM KOPITYCE, 3IEMEHTHI KOTOPOTO ¢CBa-
PUBAIOTCA W He NMOAAEXAT pa3zdopKe NMpH peMoHTe. Cdepa npHMeHe-
HHA FEPMETHYHBIX XOJOAMNBHBIX KOMIIPECCOPOB B HACTOALLES BpEMA
HCKNIOYHTENIBHO WHPOKa — OT OBITOBBIX XOMOAHJIBHHKOB JIO TOPTOBO-
ro XOJOOWALHOIO OO0OpYROBAHHUA, OHITOBLIX KOHIHIUHOHEPOB U Ché-
LHATIBHOTO XONOMVIIBHOTO 000pyaosaHus. [IpakTHYeCKK BCE TOProBOE
XONOAUABHOE o0opyacBanne (TXQ) ocHallaeTcA XOMOAWIBHBIMH Ma- |
LIHWHAMH C TeépMETUYHBIMH KOMIPECCOpaAMH. XOMOAOTIPOHIBOAUTENb-
HOCTh XOJMOAHUABHBEIX M2IIHNH C M¢PpMETHYHBIMY KOMMOpPeCCOpaAMH MO-
XEeT COCTABNATE OT HECKOJBKHX MecATKOB BATT A0 10...12 kBT.

BrirmycKaeMele MPOMBIULICHHOCTERIO KOMITPEeCCOPH OTIMYAIOTCS Yac-
TOTOH BpallleHHA Baja BCTPOSHHOTO aekrpoasurarens (25¢7 ' n50¢™h)
M 110 TEMIIEPATYPHOMY DEXHMY MUMEIOT TpH HcnogHeHMs: € — cpell-
HeTeMmneparypHbiil, H — Hu3koTeMnepaTypHBIit H B — BHICOKOTEMIIE -
parypHBIH. KoMMpeccopsl OCHAIIAIOTCA OAHOMA3HBIMH 3TEKTPOIBUIrA -
TeJAMH HanpsxkeHueM 220 B u vactoroit 50 T, a Taxcke 3neXTpoIBH-
raTeaMH Tpexpa3HOro IepeMeHHOTO TOKa HanpsxeHueM 220 wnwm
380 B, yactotoii 50 I'u. B 3aBHCHMMOCTH OT HCITOTHEHHS KOMTIPECCOPSI
HM3rOTABIMBAIOT ¢ TOPU3OHTANBHEIM MIH BEPTUKAJIBHLIM ITOOXEHUEM
BaUIA.

Ha pHc. 5.16 nokasaH oauH H3 Haubonee pacrpocTpaHeHHBIX TePMeE-
THUHBIX XOJAOHMIBHBIX KomTipeccopos OI-0,7. IIpu paGore B cocTape |
XOMOAUNBHON MAIlIMHEL ¢ HCTIOABL30BAHHEM XagareHTa ¢ppeoH 12 (R12)
3TOT KOMIIpeccop OBecIieYHBaeT XoNOROMpoU3BoanTeENbHOCTE §15 BT -.4
(700 Kkkan/4) npy dacrore BpameHHs Bana 24 ¢! (1440 06/MHH) U
CTAHOADTHLIX TEMIIEPATYPHEIX YCIOBHAX.

124




8
] | 9
q 10
[\E4!) 11
s Ak | ‘
2 12
13
I | 14
13 ” 15
SSe— g \
7,
19 ™ 11
20
ot_29)

1007

Puc. 5.16. lepmeTHyHbIH X0000HbI KoMApeccop OT-(0,7:

I — KnanaHnas aocka; 2 — nopweHp; 3 — Kpbllika UWIAHAPA; 4 — BeachiBalOLIMA nar-
PYOOK; 5 — BCACHIBAKOWNH 3aMOpPHBIA BeHTMAL, §-— KPEIAbBMATKA; 7— BEepPXHAA YacTb
IepPMETHYHOMO KOXYXa, &— poTop 2NEKTPOIBUTATEANA; 9— CTATOp INEKTPOABMTaTeNns;
{10 — TOAUUMHHK IKCUEHTPHKOBOIG BaNa; {7 — NPYKHHHAEA onopa; 12— KopiTyc KoM-
npeccopa; /3 — NPOTHBOBEC SKCUSHTPUKOBONO Bana;, J4-—wmaryH; 15— nopuneeoi
nanei; /6 — KpereHHe KOXyXa, J7 — HHXHAA QacTe I'epMeTUYHOrO Koxyxa, J&— 3K-
CUEHTPUKOBHIT Bam;, 19— rnywrTens; 20— HarHeTaTenbHul wWtyuep; 2§ — xmeMMHas
Kopobka



Komnpeccop ®I-0,7 MMeeT aBa pACNONOKEHHBIX TOPU3OHTANBHO
oA yrtoM 90° Apyr K ApYTY LUAHHApa. BHYTDH HHX nepeMEuaioTcs
NMOPIIHHA, NPHBOAUMBIE B IBHXeHHE 3KCLEHTPHKOBBHIM BAJIOM, yCTa-
HOBJIEHHBIM BepTHKaNbHO. Kopriye 12 KkoMIpeccopa M3roToBieH JIK-
ToeM H3 CepOro aHTROPUKIHOHHOTO YYTYHA, KPeMTea K HYKHE YacTH
repMeTHYHOTO KOXKYXa [OCPEACTBOM Tpex NpyXHHHLIX ortop /1. B kop-
Myce KOMIpPeccopa HMEHOTCS OTBEPCTHSA IUIA YCTAHOBKM MOAIMITHM-
KOB 3KCHEHTPUKOBOIC Baja Y THE3JA IS pa3sMELLleHH I'iJTb3 IHANH-
ApoB. Ha oKCUeHTpHKOBOM BaNTy KOHCONBHO YCTAHOBMACH POTOP & BNeK-
Tpoapurarend. Ha obweil maTyHHoH melike pasMellueHbl OpOHIOBLIC
uaTVHBL /4 ¢ HepazbhbeMHBIMH FONOBKaMH. 1S ypaBHOBELHBAHNA Bata
npeaycMoTpeHb! IIPOTHBOBECH 13, MPUKpPEIUIsIeMble X BaNY BUHTaMM,
JIBMKeHHE OT SKXCLUEHTPHKOBOTO Bana 1§ yepes wartyHwl 14 nepenaer-
¢ Ha NMOPIIHH 2, COBSPIUAIOITHE BO3BPATHO-NMOCTYIATEABHOS ABHX G-
RUe B THNbL3aX IWJTHHIPOB. [TOpIUHA KoMIpeccopa CTAJBHEIE, O3 KOM-
NPECCHOHHBIX M MacjloCheMHRIX Konell, Ha HapyXHOH MOBEPXHOCTH
NOPIUHA NMPeAYCMOTPEHB! KONMBLEBLIE K2HaBKH. [IpH noCTYHaTeALHOM
IBWXKEHHWU TMOPIIHS B 3THX KaHaBKaXx COOMpaeTcs Macho €O CTCHOK
LMAHRApaA, KOTOpOe H BEINOMHAST PYHKUNH KOMIPECCHOHBIX KOMEL,
CoeHHEHNE «[TOPIIEeHb — MMTE3a» H3TOTARNMBAETCH € BEICOKOH TOUHO-
CTBI0, YMEHBLUIEHWE 3a30p0B B COSIUHEHUAX NOCTHUraeTcs CENeKTHB-
HOH COOPKOIA.

Bcaceiparonit 1 HarHeTaTeABHBIN KianaHsl KOMMpeccopa jaac-
THHYATHIe (eNMecTKOBRE), caMOTIpyKuHAMe. OHM YCTaHOBASHBI Ha
KNnanaHHoH gocke I, KoTopas BMecTe ¢ KpBIIKOH 3 LMIHHAPa Kpe-
ITUTCH K HHAMHAPY NOCPEACTBOM IUIMILIEYHOIO COCAMHEHHA HA apo-
HUTOBBIX MpOKAanKax. Bo y3dexaHue nomagaHMsA ¢Ma304HOro Macia B
LIMAMHOPH KOMIIpEccopa NpeAyCMOTPEH BCACBIBAKOMINM naTpybok 4.
AUl CHHKEHHA YPOBHA WYMa HA AHHUH HarHETaHHS YCTaHABIHBAeT-
¢ DIvIHuTenb 19, CMalka TpylHxcs nap 4 SA¢MEHTOB ABIDKEHHUS KOM-
Tipeccopa NpUHYIMTEALHAS, B HKHel vacTu /7 xoMmpeccopa repme-
THYHOTO KOXyXa 00pa3oBaHa BaHHA I8 CMa3o4YNoro Maciaa. HyxHuit
KOHell Bana (¢ cetyaTbiM GHUILTPOM) NMOTPYKeH B Macao. ITpu Bpalile-
HHHW SKCLEHTPHKOBOIO Bajia /1§ KoMnpeccopa Macjo Mo BHYTPEHHHM
KaHanaM MoxacTcsd Ha CMasKy WaryHa /4 1 monuunHuKa 7@ sxcueH-
TPUKOBOIro Bana.

CTaTOp 3MEKTPONBUTaTeNs YCTAHORIEH B BEepXHEH YacTH KOpIy-
ca 12 xomnipeccopa. Bce maTtepuansi, HCIIOAB3YEMBIC B SACKTPOXBHIA-
Tene, 0GNnagalT CTOHKOCTHIO K BO3KENCTBHIO CMAa30YHOTO Macha M Xnaf-
arcHTa.

B BepxHeil HacTH repMeTHYHOIO KOXYXa 7 KOMIIpeccopa YCTaHOB-
JeH BCACBIBAOIUH 3ATIOPHLIN BEHTHAL J €O LITYILIEPOM AJA NIPUCOE-
IMHEHU K UCTIAPHTENAM XONOAWIBHON MAUIMHEL. XJIa1areHT HU3KOTO
JABJEHNA M NPpH HH3KOI TEMAEPATYPE 13 HCOAPUTEAA Uepe3 BEHTHADL 5
ITOCTYTIAET BO BHYTPEHHMIH 00beM TrepMeTHYHOTO KoXyXa. Kpeuibpyar-
Ka 6§, YCTAHORJAEHHAA B BEpPXHEI yacTH poTopa § sAeKTpORBUTaTeNs,
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00ECMeYyUBaeT pacTnipefieeHHE MOTOKA XMATATCHTA LA OXJIaKIeHHA 3J1e-
MEHTOB 3AeKTPOABHIATSIA.

DACKTPOIIHTAHHE K IBHTATENI0 KOMIIpeccopa HOXBOAWUTCH Yepes
repMeTHYHEIe KQHTAKTHI, PasMELeHHBIE B HIDKHEH vacTu {7 repme-
THYHOTO KOXYXa. 3AcCh XK€, HA CRELMaTbHON NACILANKE pa3MellecHa
KIeMMHad KopoOKa 2/ n pene TETUTOBOI 3aLHUThL.

BospLIel peMOHTONPHTOAHOCTRIO M HANEXKHOCTLIO B padoTe obna-
TAlOT FepMeTHYHBIC KOMITPECCOPhI ¢ BBIHECEHHBIM CTATOPOM M 3Kpa-
HUPOBAHHBIM DOTOPOM.

B koMnpeccope QOIC-0,7 (puc. 5.17) cTaTop BEIHECEH 3a Ipeie-.
bl KGKyXa KOMIIpECCOpa ¥ OTAEHEH OT POTOPA TOHKOCTEHHBIM 3Kpa-
HOM TOAUIHHOM (0,3 MM 13 Hepxapewel ctanu. B repMeTHYHOM KO-
KyXe pacrioliokeH pPOTOp, LATYHHO-3KCUSHTPUKOBLIH MEXaHH3M
NPHBOIA W LUWJIHHAPOMOPIIHEBas rpynna KoMIIpeccopa.

Crarop 4 3NMeKTpOABUraTeNs, NMOMEIICHHBIH B OpebpeHHYI0 amio-
MHHHKEBYIY KpbILUKY (pHc. 5.17, 6), HaAeBaeTcs Ha 3KpaH 2 U KPEuT-
Cs1 K BepXHEl YacTi TepMETHYHOIO KoXyXa 6 6onatamu (puc. 5.17, a).

KoMrpeccopsl OTAHYAIOT FIO TEMISPATYPHOMY pekHMY paGoTHI:
CpelHeTCMTICPATYPHBIC, BRICOKOTEMITEPATYPHEBIC 1 HU3KOTEMIIEpaTyp-

Puc. 5.17. Fepmernunelil komnpeccop OIaC-0,7 ¢ BeIHECEHHBIM CTATOPOM!

{ — KpbllWKa 3210UTHAA; 2 — 3KPAaH \3 Hep¥apewlleid cTand;, F — poToD 3MEKTPOILBM-
ratend; 4 — cTaTop 3NeKTpOJBHraTeNns; 5 — opebpeHHe cTaTopa; 6, 7 -- BepXHAA H
HHKHAA YACTH MepMeTHUYHOTO KOXYXa KoMmmpeccopa; & — KaeMMHAsA kopobka ¢ Teq-
NOBbIM pene; 9 — pe3bDOBOE OTBEpPCTHE ANA KPETUNIEHHA CTATOpa 3J1eKTPOABHTATENS
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Hbie. JiManma3zoHB TEMITEPaTYPHBIX PEXHMOB paboTh! repMETHYHEBIX KOM-
ITpECCOpOB MpHBeAcHE! B TadjI. 5.1.

Taénuua 5.1
Temoeparypupiii ZHANA30H PadOTLI repMETHYHBIX KOMOPECCOpoB
Temnepartypa, C
Hcnonnenve KuneHns | konoeHcaunu | BeacuBanMs | oxpyxaloweit
XnagaredTa | Xnagarewra | Xo1aaareHTa cpenw
CpeaHeTeMIepaTyp- .
Hoe (C) =25 ...~10 J0+55 10 +35 5..45
Husxkoremneparyp-
Hoe (H) -40...—25 | g0 +55 10 +35 5..45
Buicokotemnepatyp-
Hoe (B) -25...+10 J0 +55 Lo +35 5..45

B 0603HaueHHa KOMIPECCOPOB BKITOYEHE! COOTRETCTRYIOWINE OYK-
BbI, YKA3bIBAIOWIME HA KX HCMOJIHEHHE B 3aBUCHMOCTH OT TEMIIEPATYyp-
HBIX YCNOBHIt: cpeaHeremmepaTypHile — PI'C, OTpC, OPIC; Hus-
KoTemnepatypHsie — OI'H; BricokoTemnepatyphiie — ®I'B, OIpB.

CpedHEeTEMITEPATYPHEIE KOMITPECCOPH NPSIHA3HAYCHH LA pabo-
Thl B COCTABE CPEIHETEMIICPATYPHOIO TOPTOBOTO XONCAHOTO obopyno-
BAHHUA, HU3KOTEMITEPATYPHEIE HCTONB3YIOTCA B COCTABE XONONUNBHEIX
MALIMH HU3KOTEMIEPATYPHOTO TOPrOBOTO XONOMUIBHOTO 000pyN0Ba-
HHUA, a BBICOKOTEMNEPATYPHBIMH KOMIPECCOPAMHM OCHALUAIOT XOJO-
DUNbHBIE MAlHHBL OXIAHUTENEH HAlMTKOBR, OCYLIWTENEH BO3IyXa M.
BO3IYITHBIX KOHAHIIMOHEPOR.

5.3. Porausouusie KoMnpeccopbl

POTaLIHOHHBIE KOMIIPECCOPH OTHOCITCH K OOBEMHBIM KOMIIPECCO-
paM. CxartHe napoodpasHoro XajareHTa ocyIleCTRIAETCA ITPH YMEHb-
nieHHH 06beMa padoueit monocTH. PasnuuamoT poTallMOHHEIN KOMII-
PECCOP C KATAIIUMCA POTOPOM W ¢ BPALIAMOIIMMCA. POTaUHOHHBIR
KOMIIPEccop ¢ KaTAIUMCH POTOPOM cOCTOUT u3 {puc. 5.18) uninMHa-
pa I, IO BHYTPEHHEH MOBEPXHOCTH KOTOPOTO KATHTCA POTOP KOMII-
peccopa 2. Porop ycTaHaBMMBAacTCH HAa BaJ 7 CO CMELIEHHEM M TipH
BpaIUeHHH BAJIA POTOP NPOKaThIBACTCS 110 BHYTPEHHEH NMOBEPXHOCTH
LHAHHIPA, 00pasys B 3a30p¢ MeXay UMIHHAPOM H POTOpOM padoule
MOIOCTH ¢ U3MEHACMBIMY OOBEMAMH,

Koria porop 2 KoMripeccopa BRICTYIIAIOLIMIT HacThio, HaxoAA e~
Csi B MOCTOSIHHOM KOHTaKTeé cO CTeHKoM uwauHiapa I, obpaien K jo-
nacTu 3, B UWAUHApPe obpa3veTcsa ofHa pabovyad MONOCTh, 3allOfHEH-
Had XNaJarcHTOM, NMOCTYNAWUIMM M3 UCMApHTeNA 10 BCACHIBAIOLIEMY
TpyOonpoBony 6 (puc. 5.18, a).

128



B konneHcaTop
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B KoHzeHcaTop

H3 uenapurens H3 nenapumend

Puc. 5.18. PoTallHOHHBI KOMIAPECCOP € KATALKMCH POTODOM:

I — unnunap; 2— porop XoMmnpeccopa;, 3, 6 — Tpyoonposon, 4 — mpyxXHHa, 5—
JIonacTe; 7— Ban

JanpHeHIIHIT MOBOPOT Bala 7 KOMITpecCcopa IPUBOAMT K TOMY, YTO
CepnoBHIHAA paboyad MoOCTh HAYMHAET YMEHBILATRLCH (pHc. 5.18, 6),
a IapA¢Hre apoo0pa3HoTe XAaJareHTa B Helf moBbiLaeTCA. OoHOBpe-
MeHHO HAYMHAET IOSBAATBCH NMOJIOCTh BCACBIBAHMA, 3aMONHSEMas
NapoodDPpa3HEIM XagareHToM 13 uenapurens, IIpy MakcMManeHOM yoa-
JIeHMH poTOpa 2 KOMITpeccopa OT JIONACTH 5 B HMNKHApe { oDpa3yior-
cd ABe NMonocTH (pUc. 5.18, 8) — HATHETaHKA Y BCACBIBAHHA., DTH I10-
JIOCTH, CONEpXkKallie XTadareHT oA NaBaeHHeM p, (MOJI0CTh HArHeTa-
HHA) U py (NONOCTh BCACBIBAHHWA), PAasAENAIOTCA JONACThIO J, MOCTO-
SHHO MPpHAKHUMAEMOI K MOBEPXHOCTH poTopa npyxuHoi 4. [Npu aane-
HEeHILICM MOBOPOTE BAIA 7 KOMITpECCOpa MPOUCXOONUT 3aBeplICHHUE PO~
LeccoB HarHeTaHua (puc. 5.18, 2) ¥ ecackiBanmsa. Lluxn paboTEl KOM-
Npeccopa NORTORSACTCS.

PoTanHoHHEIE KOMIpeccophl M3TOTABIMBAIOTCA, KakK NPaRWIo, B
rEpMETHMHOM PICITOJIHEHHH, H OHH HCTIOAB3IYIOTCA B COCTABE KOMIT-
pPeCCOPHO-KOHAZHCATOPHBIX aTPETATOB XOMOAWIBHBIX MAITHH IS TOD-
TOBOTO XOJMOAHNBHOTO 000PYIOBAHHA. DTH KOMIIpeccopH paboTaloT Ha
(peoHax. CepHriiHo BRITYCKAEGMEIf TepMETHYHBIH KoMIIpeccop THIA PTp
MOKa3aH Ha puc. 5.19.

b Crpeasuns 1 29



_

13 -|

10

17 12 _ 17

Puc. 5.19. I'epMeTH4HBIfl KoMnpeccop ¢ KATALLKMCA POTODOM THIA DI'p:
J— 3KCLUEHTPHK BaNa; Z2— UMNMHAp; F— poTop, ¢ — Bl KOMOPSCCOPa, 5 — nonacThb,
6 — CTATOP 3NEKTPOABHTATENA; 7 — peachlBatOlHi NaTpyGOK; &-— BEPXHAA KPLILUKA -
AMHIPA; §— HIWKHAA KPHIUKA Unnpuuapa; J(-— HATHETATEABHbIA KIalaH, {1 — machna-
HEit GuarTp; 12— NpyaHHA; 13 —— repMeTuuHbli XOPIye (koxyx); 14— HATHETATCB-
HLI TaTpyBoK; 15 — POTOp SNeXTpoaskraTen; J6 — BCACHIBAIOLUMIL JATIOPHEIR BEHTHAR,

17 — macnaurit Hacoc

pasMCIEHEl B
Ban 4 KOM-
Ha pany 4 ;

Bce oneMeHTB KOMTIpeccopa W SEKTPOIBUIATEND
repMEeTHYHOM Kopnyce 13. BepTHkalbHO PACMONOKEHHBIN
npeccopa XeCTKO COSIMHEH ¢ BA/IOM ICKTPOABHIATENA.
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KOMIIPECCOpPa YCTAHOBACH 3KCLUeHTPHK I M poTop 3, 0OKaThIBAIOLI[HI -
CSl MO BHYTPEHHEH NMOBEpXHOCTH HuAHHApa 2. JlonacTe S MOCTOAHHO
MOIKHMAETCA K [MOBEPXHOCTH poTOpa 3 CIIHpaJbHOM NpyxuHOH. 11-
JHHAp 2 ¢ 00eNX CTOPOH MMeeT ABe KPHIWKHA S U ¢ B HHUXHeH yacTH
KOMIIPECCOpPa pasMellleH MAaCASHEIH Hacoc 17, KOTophii MO OTREPCTH-
M B Bafle 4 mogaeT MAacao KO BCeM ABIDKYIIIIMCS YacTAM KOMITpeccopa.

IMapoobpasHbiit XTagaTeHT U3 MCHAPHUTENI Yepe3 3alOpHBI BeH-
TWIb 16 MOCTYIACT HA OXJAXKISHHE MCKTpoABUrarens 6, 15 u 3ateM
yepe3 BCACHBAIOIINIT maTpy0oK 7 B WIJIHHAP KoMapeccopa. CxaTbi
XJIaASAT€HT Yepe3 HarHeTaTeAbHbIN KinanaH 10 no Tpybonpopody noaa-
eTCcd B HarHeTateJbHbIH naTpy6oK 14 W 3aTeéM B KOHAEGHCATOP XOJO-
JWIBHOR MallMHBI.

PoTallHOHHBIE KOMIIPECCOPH B repMETHYHOM HCHOMHEHHHY BBIITYC-
KaloTcd XonogonpoHssoautensHocTeio (0,3...1,3 xBT a1 ToproBoro
XONOMITEHOTO OBOPYIOBAHHA U CHCTEM KOHIHUHOHHUPOBAHHMA BO3IVXA,

5.4. CnnpanbHbie KOMOPECCopsbl

CnupanbsHBIE KOMIIPECCOPBI OTHOCATCA XK KOMNpeccopaM oObeM-
HOTO JNEHCTBHSA, T.€. CKATHC XJANATCHTA MPOUCXONHUT 334 CUET YMEHD-
nieHNS 00beMa, B KOTOPOM HaXOOUTCHA XAANar¢HT. DTO COBEPIUICHHO
HOBBIN TUMN KOMIIPECCOPOB, KOTOPBII B HAcTOALIee BpeMA BCE 4Hallle
HCITONL3YETCA B CHCTEMAX KOHIHIIHOHHMpOBAHMA BO3AyXa H B XONO-
AWIBHBIX MALIMHAX XOJOAOIIPOU3BOAUMTENLHOCTEIO A0 40 KBT.

KOHCTpYKTHBHO pabouYHii 3A¢MEHT CITHPANTBHOTO KOMIPEccopa co-
CTOWT M3 ABYX BJIOXEHHBIX OMHA B APYIYIO cridpaneit (pHc. 5.20).

OnHa U3 cnupanei yecraHOBA¢HA HEeMOABHXHO, a BTOpas COBeplla-
eT IKCLUEHTpHYCCKOS ABHXKeHHe, Bce mpouecch, mpucyinme oOBeM-
HBIM KOMIIpECCcopaM (HANMPHMEP, TIOPLLHEBOMY KOMIPECCOpy) — Bea-
CBIBAHME, CXKATHE, HATHETAHME — PECATUIVIOTCA B IIONOCTAX, 0bpazye-
MbIX GOKOBBIMH NOBEpXHOCTAMU criHpancii. [IpuHLMn AeiCTBHA cii-
panbHOI0 KOMIIpeccopa MoKa3aH Ha pHc. 5.21. OTaMuHTeNBEHOH 0Cco-
GeHHOCTBIO CMUPAALHOIO KOMMpeccopa SBASETCd OTCYTCTBUE BCACHI-
BAIOLIETO M HATCHETATENBHOTO KIAMIAHOB H MPAaKTHYCCKH OTCYTCTBHE

a /]

Puc. 5.20. PaBouuii 2eMeHT CITHPANTBHOTO KOMIPECCOpa:
¢ — HEAQABHKHAA CIIMpaNE, § — NOABHXHAA CIIHpAIL
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Puc. 5.21. [IpuBunn feficTBAA CIMPATLHOIC KOMITPECCopa

MepTBOro 0bneMa. B npolecce BcackiBaHMA (pUC. 5.21, 4) xnanareHT H3
HCTIAPHUTENA 3AMONHACT PACIUIRPAIOWYIOCH TTOAOCTD MEKILY HENOABILK-
HOH (4epHad NWHHA} W TOABMKHOM (cepad AHHUA) CRHPAIBHBIMH
Komnpeccopamd. HanpasneHne ABMXEHWA XJajareHTa IoKa3aHo Ha
PHCYHKe cTpenkoid. JanpHeiiiee niepeMellieHHe MTOABXKHON CTTUPANH
OTCEKAET O0BEM, 3aMOJTHEHHBIH XTaJareHTOM, OT JIMHHM BCAChIBAHHA
(puc. 5.21, 6). B npouecce ABUKEHHS NONBAXKHON CIIHpaiN OTCEUCH-
HBI 00beM NIEPEMELIAETCA K HEHTPANbHOM YacTH crinpanel (puc. 5.21,
6, &), HPH 3TOM HNPOUCXOANT YMEHBINCHHE OOBeMa W COOTBETCTBEHHO
NOoBbIIUeHNE AaBeHK. JLOCTHTHYB IIEHTPATbHOR YACTH, CXKaThi Xa-
OATEHT TIOAASTCA B HATHETATENLHEIH naTpyfok (mofoxeHue 2) U 3a-
TEM B KOHAEHCATOP XONOAMALHON MAIIMHH.

Yucne suTkoB cnupaiiei, ux dopmMa M paTHyC nepeMenieHRs 1ol -
BMKHOH CHMpain nogobpaHbt TaK, YTe OAHOBPEMEHHO pabOYHK Opo-
liecc KOMIIpeccopa PeajiH3yeTCa B LWISCTH MOAOCTAX U NPOIEcC HATHe-
TAHHA XJJaNAareHTa NMPaKTHIeCKH HetnpepsiBHbli {pric. 5.21, d).

KOHCTPYKTHBHO CITHPAJNLHBI KOMMPECCOP MOXKET HMEThb BEpTH-
KajlbHO PACIIOIONKEHHBIH 3MEKTPORBUTATE/L, PA3MELLISHHBIH B repme-
THYHOM KOXyxe. B BepxHeli YacTH yCTAHORNEHE! HETIOARKKHAR ¥ 10~
BHIKHAA CITRPANH. KOMIIpeccop OCHAUICH HATPYOKaMH AAA IIPHCoeaH -
HEHHAA K THHHAM BCAachiBAHHA (K UCHAPUTCAO) H HarHETAHHS (K KOH-~
JeHCATOPY).

OTCYTCTBHE ABHXYLIMXCA BOIBPATHO-NOCTYIIATENLHO YACTCH CyLue-
CTBCHHO CHMXAET YPOBEHD BUOPAIIMM KOMIIpeccopa U myMa. Broicokas
3P PEKTUBHOCTE H MIPOCTOTA B OGCAYKHBAHHH IIPH 3KCIUIYATALMH CIIO-
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COOCTBYIOT YBETHYEHHIO YUCTA KOMIIPECCOPOB AaHHOTO THITA ANA XO-
JOOMNEHEIX MAalllMH H KOHOHIHOHEPOR.

5.5. BHATOBBIE KOMOpeCCopobl

BHHTOBEIE KOMIIPECCOPH OTHOCITCA K KNACCY OOBEMHBIX KOMIIPEC-
COPOB, B KOTOPBIX CKATHE XTalarcHTa OCYIIEeCTRIICTCS 38 CYET YMEHb-
mieHUs 0bseMa pabodei nosocti. Paboyan MonocTb 00pa3yeTes B LiH-
JIMHIpE TP ONpPEICTIeHHOM MOA0XeHHH JRYX pOTOPOR — BHHTOB. K-
JHHAP CHaOXeH BCACHBAIOIIIMM M HAFHETATENBHHIM OKHAMM, BOYCK-
HBIE U HAaFHETATENbHEBIC KJIaTIAHBl OTCYTCTBYIOT.

KOHCTpYKTHBHAS ¢XeMa ABYXPOTOPHOIO XONOAHABHOTO BHUHTOBOIO
KOMIpeccopa MpuBedeHa Ha puc. 5.22,

B xopmiyce KoMmmpeccopa B NOMIUHIHUKAX 6, 7 YCTAHOBAEHE JBa
poropa (BuHTa). OOMH M3 BHHTOB S HMeeT BBICTYOE! M HA3BIBAETCA
BeaylHuM. Bropoit BUHT 4 UMeeT BITAIHHBI {MX YHCII0 0OBIYHO DOJIbILIE
BBICTYTIOB) U Ha3bIBACTCA BCHOMEIM.,

[Tpu BpaleHHH BHHTOB B MPOCTPAHCTRE MEXAY BHYTPeHHEH CTCH-
KOH UHJWHAPA, BBICTYIIaMH W BIIAAHHAMHK BHHTOB 4 H § MepHOIHYeC-
KM ofpa3yerca paGovas noaocTb (Ha pPHC. — 3ALUITPUXOBAHA). D714 NOo-
JIOCTB 3aNONHAETCA MapooltpasHBIM xnagareHToM H3 uerapartens. Co-
BMECTHOE BpallleHHe BUHTOB MPUBOOHT K TOMY, YTO XJIAAr¢HT Mepe-
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: Piuc. 5.22. BHHTOBOI XONOTWIb-
v N HHH KOMIIpeccop:
] — Kamepa BcacHBaHUSA, 2 — KOp-
I nvc, 3 — 3auHnA Kphiluka, § — Be-
- NOMBIH BUHT (pOTOD), 5 — BemyILHH
BMHT (poTOpR); 6, 7 — NOJLIHIHHKH
+Homm,u Macna BUHTOB KOMRApECcopa
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MeILACTCH BAOAL OCH BUHTOB H cxXuMaeTcsd. CxaTue napos XlagareHTa
MpogoIKaeTCst JO TeX Mop, noka paGodvast NMONOCTh HE JOCTHIMHET Ha-
THETATEJILBHOTDO OKHA B CTEHKe KOpIyca munuHIpa. CxaTeiid mapood-
pa3sHEBIi XJIagar¢HT Yepe3 HarHETATSNbHEL NaTpyOOoK TTOJAeTCs B KOH-
JEHCATOP XOJAOAUNBHON MAIlTUHBEI.

B cuny TOro urd npy BpalIeHMH pOTOPEL HE COMPUKACAIOTCA APYT ¢
IPYTrOM M CTEHKAMH UWIMHAPOB, UX MOXHO BHIIOMHATL 03 CMa3KH.
DTOT TUIT BUHTOBBIX KOMITPECCOPOB TIOMYYAJ HA3BAHUEC «CYXHE KOMIT-
peccopbl». OIHAKO Ha HPAKTHKeE Hallle BCENO NMPUMEHAIOT Macio3ano-
HeHHBIC KOMIpeccopsl. B TaknX KOMIIpeccopax Macjo B BUOS OUCHDb
MEAKMX Kanehb BIIPBICKKMBACTCH B padouyo nojocTk. Obpasyviolasacs
Ha TOBEPXHOCTIX pOTOPOB (BUHTOR) W UMJIMHApPA TOHKAs MacaAHas
TJISHKA NMO3BOMIET AYULIE VIVIOTHHUTE SAEMEHTHI M 00SCTICUMTE GoNiee
BBICOKYIO CTETICHb CKATHHA Napos xnanareHTa. KpoMme Toro, Macao mc-
NOJb3YeTCA KaK oXJaxaawliad cpena s xopryca Komnpeccopa. He-
AOCTATKOM MACHO3ANOJIHEHHBX KOMIIPECCOPOB ABRNAETCd HeoDXOmU-
MOCTh B 30PeKTHBHBLIX MACTIOOTHESNUTENAX, YCTAHABAMBACMEIX HA JIM-
HUM HarHETaHHWA XJagareHra.

BHHTOBEIE KOMIIPECCOPHEL HMEIOT MEHBIUHE paZMephl 1 MaccCy, YyeM
NOPLIHEBHIE TOH X€ MPOH3BOONTEIBHOCTU. OTCYTCTBHE 3NEMEHTOR,
ABVKVIIIHXCSL BO3BPATHO-TIOCTYNATENBHO, OOCCIIEYHBACT XOPOIIYVID
YPABRHOBELICHHOCTE KOoMIpeccopa. HanexXHOCTE BUHTOBEIX KOMIPEC-
COPOB IPH 3KCIUIYATALIHU TAKXKe NOCTATOUHO BeJIMKA. 3TO 00YCNoRNe-
HO OTCYTCTBHEM BIIYCKHEIX W BBIFIYCKHBIX KJATIAHOB, a TAKKE TPeHWA
MEXJ1y IeMeHTAMU KoMIipeccopa. K HEAOCTATKY BUHTOBBIX KOMIIPEC-
COPOB CNEAYeT OTHECTH BRICOKHKH YPOBEHDb LIYMA, UCTIONL30BAHUE ClC-
UHANBHOTO FIpUBOLa AnA oGecledyeHHs BBICOKOM YacTOThl BpallicHHSA
BHHTOB, CJOXHYIO CHCTEMY CMAa3KH.

BuHTOBBIE KOMTIpECCOPEI UCTIOAB3YIOTCA B KPYITHEIX OOHO- H JIBYX-
CTYTICHYATBIX XOMOIUNBHBIX MallIHHAX, paboTaloLINX HA aMMHAKEe WK
(PppeoHax.

5.6. llenTpobexuplie KOMIPECCOPLI

LeHTpoOexHbie KOMNPECCOPH WCIONB3IYIOTCA B XOMOIWNBHBIX Ma-
IIHHaX SOJbLOI MPON3BOIUTEALHOCTH, paboTalolUX Ha (ppeoHax H
aMMHMaKe, MPpeHMYLUSCTBEHHO B CHCTEMAX KOHAWLIHOHKPOBAHUA BO3TYXA.

CxXaTtve nmapoB }IAOAT€HTa B LEHTPOOEKHOM KOMIIpECCOpPEe OCHO-
BAHO Ha YBEJIHUYEHHH CKOPOCTM XJ1afareHTa B paboueM KoJyece W Io-
CJIeyIOIeM TIpeoOpPA30BAHUM €ro KMHETHMYeCKOW 3IHEprHH B NOTEH-
UAanbHyio. [IpMHIMI JeACTBUA UEHTPOOSKHOTO KOMIIpeccopa noKa-
3aH Ha puc. 5.23,

XJ1agareHT B NApooOpa3HOM COCTOSHHU MOCTYIIAET BO BCACHIBAKO-
muKi naTpybok 3 KoMnpeccopa K 3aTeM B padouee koneco 2. PaGouee
KONeco BpalllaeTcs B KOpIyce KOMNpeccopa ¢ DONBUIOI CKOPOCTBIO.
LHeHTpobeKHOH cunoil mapoodpa3HBIA areHT NOoNaTkaMu oThpacoiBa-
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Puc. 5.23. YerpoiicTeo LeHTPOBEXKHOIO KOMMPECCopa:
1 — HarHeTaTenbHBIH MaTpyboK: 2 — padoyes KoXeco € NOMATKAMK; 3 — RCACRBAKNIWE
matpyook; { —V — crynmenn xoMnpeccopa; C, D, E, F, ¢ — oBpaTHMe HANPABASIOLLHE
anmnapaTsl

eTcst K neprdepun (HapyKHOH yacTH) padouero koneca. Ilocne paGo-
Yero KoJjeca 2 XJNaareHT noaaercsa B OOpaTHBIM HAMpaBAAIOWWIA an-
Nnapar, B KOTOPOM CKOPOCTh ABMXKEHHA XNaJareHTa 3HAYNTEIbHO CHH-
JKAeTCA, a JABJEHHE €ro TMOBLILIAETCS.

QOGBIYHO HaBNEHHA, CO3NABAEMOr0 QTHHUM padCYHM KOIECOM H OlI-
HHM O0OpaTHBEIM HANpaBASIONINM annaparoM ¢ IHQGY30poM, OBIBAET
HeaocTaTouHo, [JoaToMy X1aaareHT CXKHMAIOT NOCAEA0BATENBHO B HE-
CKOJMBKUX palo4yMx KOASCaX, NOAYYHBUINX HA3BAHHE «CTYTIEHK COKaTHA
KOMIIPECCOpa» HAU MPOCTO — CTYIICHH KOMIIpeccopa.

Hucno crymeHeit cxaTsa LEHTPOOEKHOTO KOMNPECccopa onpenend-
€TCA YCAOBUSIMH paboThl XONOIHUABHON MalIMHEL H CBOMCTBAMM HC-
NOAB3YEMOTO XNalar¢HTA.



Iaasa 6. TEIINIQOOBMEHHBIE AIIITAPATBHI
XONMOAWIBbHBIX MAINIHH

B cocras J000i1 IIapOKOMNPECCHOHHONW XONONWIBHON MAalUlWHEBI
BXOJAT, KaKk MHHHMYM, IBA TeILTOOOGMEHHBIX annapata, obecnieyHBa-
IOIMX O0MeH 3Heprueii B BUAE TEIUTOTH MEXAy XNagareHTOM U BHEI-
Hel cpenoif. ITMMHK 06A3aTeNBbHBIMHA TENNIOOOMEHHBIMH alnapaTaMu
SARNSIOTCA MCIIAPUTENRb MU KOHASHCATOP XOAOAHNEHON MaliiHel, Kpome
HUX B COCTAR XOJOAWIHHOH MalUMHBL MOXET OHTL BKJIIOUEH pereHepa-
TUBHBIA TerU1006MeHHHK, 00ecnieynBalolivil OOMeH TEMNOTOH MEXay
MOTOKaMH X/TANareHTa ¥ MMOBLIIIAIOIM I 3(PPEKTHBHOCTE H HANEKHOCTH
paCoThI XOJIOAWIEHON MAILWHEL.

6.1. Ucnapurenm

Hcnaputeas — 5T0 TeILUIOOOMEHHDBII annapar, yYCTaHaBTUBaeMBIH
B OXJaXJI3eMOM MOMEILEHHH, KAMepe HAH OTCeKe XONOAMNEHOro ¢bo-
PYAOBAHUA M 00eCcTIeUHBAOIIHI OxXTaxXaeHue ra3co0pasHoi Wiv Xui-
KOW cpeanl. Bo BHYTpeHHeM o0beMe NCTIAPUTENS NPH HU3KOH TeMne-
PATYPE KUITMT XJAAa0AareHT, BOCOPHHUMAs TETIOTY OXIAKIaeMON CDETHL.

[To Buay oxnaxnaeMoill cpelbl pa3sAuyaldT UCTAPDHUTENHN
LISt OXNAaXAEHUA XKHAKHX TEOHOCUHTENCH H AR OXNAXICHUSA BO3IyXA.

Henapumeau 013 oxaaxwcoeruss ¥CHORHX MenioHocumeneli WCIonb3y-
IOTCA NMPH OXJTAKIECHUHN HAMTHTKOB (COKOOXTAAUTENH, OXIAIMTE/IH MNBA,
KBaca, ra3ipOBaHHON BOALI) WIH NPOMEXYTOUHBIX TEIUIOHOCHTENIEH,
B KAYeCTRE KOTOPBIX NMPHMMEHAIOTCS BOHA, BOAHBIE pPacTBOPBL CONEH,
ATUIEHIIHUKONL HAHW NPONUICHITIMKOND.

Hcnapurend anst OXIaXICHHUA XUIKHX TerLTOHOCHTENeH UCTIONL3Y-
FOTCA JOCTATOYHO HacTo B NpolUecce paboTHl NMPeANPHATHA TOPTORTH HIH
TMUATAHUA, TOS TPEOYEeTCA OXIAKISHUE XUAKOCTEH, STHMH KUAKOCTAMMH
MOIYT OBLITE. Ta3HPOBAHHAA BOIA, COKM, KBac, MUBO K APYTrUe NHUIEBBIE
HHMIKOCTH. KpoMe Toro, HHoTIAa TpebyeTcs OXITAKIEHHNE TIPOMEKYTOYHO-
IO TETUIOHOCHTENA, UCTIONB3YEMOTO B TEXHOJFOTHYCCKMX LIENISIX. DTUM Npo-
MEXYTOYHBIM TeIIOHOCHTeNeM MOXeT ObiTh Boda. [locneaHas, oxmax-
neHHas go 0,5...1,5°C, momyqiia Ha3BaHHe «JISIsIHOM BOObI». OHA UIH-
POKO MCTIONB3YETCA B TEXHOMOTHMECKUX TIPOLIECCAX MAILIEBLIX TIPOH3BOIACTB.

B kauyecTBe TPOMEXYTOUHBIX TETUIOHOCHTENEH NP OTPULIATENBHEBIX
TeMIIepaTypax UWIHPpOKO HCIONL3YIOTCS BogHEIC pacTBopsl coneil NaCl
u CaCl,. DTH pacTBOpPLI, HOJMYUHBIIHE HAa3BaHHE «PacCojibi», HMEIOT

MHHHMAABHYIO {9BTEKTHYECKYIO) Temnepatypy: ~21,2°C ana NaCl,

~55°C mna Cad(l,.
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[To KOHCTPYKIHH PAasnUYaloT NaHeJbHEIE UCITAPMTEIHN OTKPbI-
TOTO THIIA, KOXYXOTPYOHBIC HMCTIADUTENH, KOXYXO3MEEBUKOBEIE JIUC-
TOTPYOHEIE M PEOPHUCTOTPYOHBIE HCIIAPHUTENH,

Henapumeau oan oxaascdernun 603dyxa NMOAYHIIH HAaKOONBLIEE pac-
MpocTpaHeHHe, TaAK KaK OHH MPUMEHSAIOTCS NPAKTHYECKH BO BCEX BU-
HaxX TOProBOro XOMOIUABHOro 000pyIOBaHHA. STH UCIIAPUTENH YCTa-
HaBJIHBANOTCA B XONMOIMABHBIX KaMepaX. PaznuuyaloT HCMApHUTENH ¢ €c-
TECTBEHHON LIMPKYISALAEH BO3OyXa H BO3IYXOOXJIATHUTENH (C NPHHY-
AUTESITBHBIM JIBHXCHHEM BO3AYX4, CO3MABASMBIM BEHTUWISTOPOM).

Ilo cmocolby 3aMOJTHEHHA HCHAapHUTeNneM XnaaareH-
TOM PA3INYANOT 3aTOIJICHHBIC H cYXHe. B ucnapumensx 3amonaennozo
muna NOLNEePXHBACTCA ONpelcNeHHBIH YpOBeHb KHITALECTO SKAAKOTO
xnanareHTa. B cyxux (UnNW resamonnenusix) ucnapumensx MORATHA <ypo-
BEHEL XHAKOCTH» HET, XNMaJarcHT KMIMHT BHYTPH TPYO M 110 Mepe NBH-
KEeHUA Mo TpyOaM NMpPeBpallacTCA B Mapoodpa3Hoe COCTOAHME.

KirneHve xnagareHTa B HCMApHTENE IMPOHUCXOAUT INpH Niepernauye
TEMJIOTHI OT OXAAXKIaeMOI Cpenbl Yepes TESPAYIO TePpMETHYHYIO pa3ae-
JIONMIYIO CTEHKY, HasbIBaeMYIK0) TeTUIONepeaaroiueii MoBepXHOCTRIO HC-
nmaputeneit. Ee H3roTaBMHBAaKOT H3 TEMNMCNPOBOAHBIX MATCPHAIOR, Ha~
MpUMep, U3 MEOHBIX TpyD. Jnsa MHTeHCcubUKaUHH TeTooOMEHa Mo-
BEPXHOCTE TPYD HcnapuTenei, CONMPHKACAIOUIYIOCA ¢ OXJaXJA¢MbIM
BO3AyxoM, opebpsaT. OpebGpeHHe MOBEPXHOCTH NIPOBOIT Hallle BCETO
HAHM3LIBAHHEM Ha TPYObl TOHKOCTEHHBIX METANIMYECKHX MNACTHH C
oTipedeNeHHBIM PACCTOSSHHEM MEeXTY HUMH.

Haubonee npoCTyi0 KOHCTPYKIIHIO HMEIOT HaGHeAbHbIe UCRGpUMERU
omipuimozo muna. Henapurene (pHe. 6.1) coctoMT H3 6aka TNpsAIMo-
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Puc. 6.1. AMMHAaYHBL TAHENBHBIH HCIAPUTEND:

! — otmenmTent KHAKOTO aMmHaka; Z2— NapoBoil MaTtpydok; J— KOANEKTOp; 4 —

PACNPEdCNHTEIbHbIH KOATEXTOP: J — naTpy0oK XMHAKOTO aMMHaka; 6, 7 — maTpyoKn

NOABORA H OTBOAA TeIUNIOHOCHTENA (paccona); & — cIMBHON BEHTHAL, 9-- TENAOBas
H3onAuNA; /) — BEHTUIb BEINYCKA MAacna
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YrOMLHOTO CeYCHHsI, 3AIMOJIHEHHOTO TeIUVIOHOCUTENEM, BHYTPE KOTO-
poro MOMEIATCA MaHeAH Henapurena. Mcnapurenn AaHHOro TUMNa
UCHOABIYVIOTCH B KPYITHEIX aAMMHAYHBIX XONOAKWIBHBIX MALUHHAX.

ITpH HMCTOMB30BAHMM NMAHCHBHLIX HCTIAPUTENSH ANsS OXNAXICHUS
BOALI BO3MOXHO paciIMpeHHe PYHKUHOHAJILHBLIX BO3MOXHOCTEH ar-
naparos. PaccTosiHUE MEXAY NaHEAAMY YBEIHUHBAIOT, M MPH OXJIAK-
JeHUH BOOBI noOHBAKOTCA ODpa30BaHMA CNOS NMbIA Ha HAPYXKHOW 1MO-
BEPXHOCTH maHenei. Cnoiil npaa BEINOAHAST QYHKLINN aKKYMYNsATOpa
TETUIOTHL. TaKu¢ MCNapWTeIH-akKKyMYIATOPEI HAXOIAT NMPpHMEHEHHE B
TEXHOMOMMYECKUX HKIIaX ¢ HEPABHOMCPHOM TETUTOROH HArpy3Koi, Ha-
npyMep, Ha NPSANPHATHAX MOJOYHONH NMPOMBILIJICHHOCTH, IHBO-0e-
3ANKONOJABHOr0 NPOM3BOACTBA U JP.

HenocTarkoM NaHeIBLHBI HCITAPHTENSH OTKPHITONO THIIA SIBMACTCS CY-
HIeCTBCHHAA KOPpO3HS ITAHENckH u 0akoB, T. €. 3JICMCHTOB, CMaulBac-
MbIX TCTUTCHOCHTENEM H MMEIOIUNX KOHTAKT ¢ OKPYXKAIOIWIHM BOJIYXOM.

Boace BRICOKHME 3KCILTYATALLHOHHBIMH XapaKTepHCTHKAMA o01a-
OaeT 3aMKHYTast CHCTeMa LMPKYASHHH TerorocHTeNnd. B 210if cHereMe
OXJIaXKACHWE TEIIOHOCUTENA O0eCTIeYHBAETCH B . KONCYXOMPYGHOM UHC-
napumeae. Mcmapurens (puc. 6.2) npeacrasasier coGoi LMIHHIPHYEC-
KHH KOXyX 4, BHYTPH KOTOPOIO NMPOXOIXAT TpyOHBIHM nydok 5. Hapyx-
Hasl MOBePXHOCTE TPYO MPEACTARTIECT COBOH Termonepeaaiouyio mo-
BEPXHOCTE, Yepe3 KOTOPVIC TEINIOTA OT TEMNOHOCHTEN, NPOTEKAD-
Iero BHYTPH TpyO, nepenaercsa KMIseMy B MeXTpyOGHOM MpOoCTpaH-
CTBE XjJagareHty. Topusl TPy repMeTHYHO 3aKperjieHEB! B IBYX TpyO-
HBIX PEILIETKAX 6, IPUBAPSHHBIX K KOXYXY 4. TpyGHbBIE pelleTKI 3aKPBIThI
KpbIIUKAaMH { B 7, Ipu4eM B KpBILIKE 7 NMPeIyCMOTPEHBI MaTpyOKy
IUIA MTOABOAA H OTBOJA TETUIOHOCHTENS (BO/BI, PACCONA).

Aunkuli xnanareHT (AMMHUAK) JYepe3 BCHTWIB 9 MMOAASTCA B MEX-
TpYOHOE IpocTpaHCcTBO HerapuTens. HlonamaBkoBslil peryaatop 2 noa-

Xnapo-
HOCHTENL

6.2, KoxyxoTpyOHBIH HCTIAPHUTENTB:

I, 7— KpHRINKM; 2 — NOIUIABKOBHIA PeryIATOp YpOBHA Xi1anareHTa; .J— OTOSAMTEAL

KHAKOCTH (CYXOIIApHHK); 4 — KOXYX; 5 — Tenionepeaanlias NoRepYXHOCTE (TPYDOHEIH

IMY4OK); 6 — TPYOHAs PEWCTRA; § — MACAOCBOPHHK, ¥ — SCHTHWIL 3AN0AHESHHR KHAKHUM
XN3nareHTOM {aMMHaKoM)
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Phc. 6.3. Koxyxo3sMeeBHKOBBIH HCNnapHTenhb:

a8 — KOHCTPYKLHA, 6 — TONMEPSYHBIA paspes pyon (yeenryeno); [ — koxyx; 22— U-0b-
pa3Hbie TPYOR, 3 — TpyDHAT pelleTKa; 4 — KpPbIIIKA; .5 — BCTABKA

JepAXHBaeT YPOBEHb XNMAJAreHTa Ha BBICOTE NMpumMepHo (0,8 amaMeTtpa
koxyxa. [TapooDpasHBI XMagarcHT OTBOOAHUTCA H3 HCIIAPHTENS depes
OTASANTESNB JKHIKOCTH (CYXONAapHHK), pa3sMelieHHBIA B BepXHel Yac-
TH annapara. B HuxXHel 4acTH anmapara ycTaHORAIeH MacaocOOpHHK &,
yepe3 KOTOPRIH M3 HCIAPHTEIA MEPHOIHYCCKH CIHMBAKT coOpaHHOE
CMAa304YHOE MACO H 3arpsA3HeHHS.

B ManbiX XOJMO0AWALHBIX MALIHHAX YaHIE HCTIONB3YIOT MOAMDHLHPO-
BAaHHBIE KOXYXOTpPYOHLIE HCHAPUTENH, MOMYYMBIIHEe Ha3BaHHE — KO-
HCyxoszmeeaurxoaste uctiapuresiu. Mcnapures i maHHoOro THNA (pHc. 6.3)
UMEIOT TONBKO OIHY TPYOHYIO PEUISTKY 7, K XOTOpOoil NPHMCOSAHHEHLE
U-obpa3Hbie TpYOR Z. XNMAJAICHT KMNHUT BHYTPH TpYyO, a oxXmaxiaac-
MBI TEIUIOHOCHTED [MPOKAYNBASTC MO MEKTPYOHOMY IIPOCTPaHCTBY.
51 HHTeHCHPUKALIMH TennooOMEeHAa NMPpH KMNICHHY XMAOAarcHTa BHYT-
pPH TPYOBI YCTAHABJIHBAETCA CIIELMAIBHAA BCTABKAE 5, BBIMOIHANLIAA-
Ccsl (PYHKIIMH BHYTPeHHErc opeOpeHM.

OprasHy3auHua KMIICHHS XJIaAarcHTa BHYTPH TpyO NMO3BOJISIET Ccyilie-
CTBEHHO {TIpUMEPHO B ABAa-TPH pa3a) CHH3HTb KOJIHYECTBO XJIajareH-
TA B KOHTYPE XONOAMNBHONH MalIMHBI. KpoMe TOro, HCKIIOUeHa BO3-
MOXXHOCTh 3aMep3aHMs TEIUTOHOCHTES BHYTPH TPYO M HX pa3puiBa.

s oXJTasKOeHHs HAINMMTKOB B TOPrOBHIX XONOMAWIBHBIX ABTOMATAX
{rasupopaHHasa BOJa, KBac, MHBO, COKH) HCMOML3YIOT 3ME€eBHKOBBIE
HCTTapUTeId. B HcnapHTenax JaHHOH KOHCTpYKiUMH (puc. 6.4) xi1aga-
reHT (uaie seero R12 mnu R22) 1 oxiaxnaeMblii HAIIHTOK HAXOOATCA
KaXIblli B CBOeM TpyOOIIpoBoAe (3MecBHKE). OTBOA TEILIOTH OT Ha-
IMHTKA K KHIIAWEMY XI1aJareHTY OoCylIECTBIIACTCH Yepes TeIUICN poBo-
HblH MaTepHa.

3MeeBHK 3 MCHapHUTeNns (XNajareHTa) M3roTaBIHBacTCd H3 Med-
HOH TpyOBl J10X% 1 M yCcTaHABJIMBAETCA B NPESIYCMOTPEHHOM IpoO-
CTPAaHCTBE BOAOOXIAIUTCIA. 3IMECBUK 2 OJIsL OXNaXNeHHS BOOAK Hiro-
TABJMBAKOT H3 JATYHHBIX TPYD TAKOro X¢ pa3sMepa M pa3sMellalT B
VEKa3aHHOM NMPOCTPAHCTRE O€3 KOHTAKTA ¢ TpyOamMu ucnapurens. Llu-
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Prc. 6.4. 3MeeBUKOBEII HCTIAPHTENE JUIA OXNAXKICHHUA HATINTKOB!

I — 1pybH 3MeeBHKA OXNIAXIEHHA CHPONA; 2 — 3MEEBHK A OXAaKREHHA BOIOBL, 3 —
FMECBHK HCHapHTENA; 4 — TEMRORPOBOAHAR Macca; 5.~ TeInopad H30/12UHA

JTHHAPHYECKHI 00beM cO 3MeeBHKAMH 3a/TUBASTCA TEIUTOIIPOBONHBIM
MaTepHanoM (CHJIABOM ATIOMHWHHKA C MENBK), KOTOPEH o0¢crieuBa-
€T fiepenayy TENOThl H BRIMOMHACT PYHKUHH TCTUIOBOTO aKKYMYTAd-
TOpAa.

B ToprosoM oG0pyEOBAHHH W XONMOAWUABHLIX MallWHaX A1 HeOONkb-
LIMX XOMONMALHEIX KaMEp Yalle BCEro UCIOAb3YIOTCS HCHADHTEIM He-
NMOCPEACTBCHHOTO OXJaXISHHA, B HUX TenioTa oxX1axaaeMoro Bo3nyxa
(6e3 NMPOMeXYTOUHOTO TETUTOHOCHUTENS) HEMOCPEACTBEHHO MEPCAAST-
Csl KATIAUIEMY XJIaJareHTy.

B coBpeMeHHOM TOPrOoEOM XOAOAWIBHOM 0DOpynOBaHNK (oXJ1aXaa-
eMble TIPHJIABKY, JIAPHKH, HHIKOTEMHOEPATYPHEIE CEKIIMH} 4acTo M3-
TOTARIMBAKT MAHEJALHBIC UCIAPUTERNU B BHOC AUCHOMPYOHOU KOHCM -
pyxuuu (puc. 6.5). JaHHBIC HCNAPKHTENH COCTOAT U3 ABYX TOHKOCTEHHBIX
JIHUCTOB, Ha KOTOPLIX M3TOTOBMCHB! MONOBUHLI Tpoduiieii KaHanor g
xnazareHdTa. [locae coeaviHeHUs NHCTOB OHM HOABEPTAIOTCS FopadeH
MPOKAaTKe H B MECTE€ KOHT3AKTa [TOBEpXHOCTEl ¢BapHuBamnTesa. [TonoeH-
Hul npoduneii MMCcToB, COBMEUIASICh, OOPA3YIOT CETh KaHAmoB 2 INs
xtagareHTa. s nprucoeIMHEHMA UCTIADKTEIS K MOIBOASLIEMY U OT-
XomstieMy TpyOonpoBoaaM NpefycMOTPpeHE! TYHeps: 1, 3. B kavecTse
MaTepHaTa HCHAPUTENEH MOXET HCITONB30BATHCA TOHKOCTEHHBIH JIMCT
M3 HEPXKABCKOILEH CTANN.
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Puc. 6.5. JInctoTpyOHbIi HCRIApUTENh:
I, 3— WTyuepry anx NoIBona M OTBOAA NIagareHTa;, Z2— KaHanwl It XIafarcHTa

PazroBUIHOCTEIC MMAHEABHBIX HCITADHTENEH ABIAAIOTCA HASHBIE C-
napumeny. OHM COCTOAT U3 TIaHenH TpedyemMoil (HOPMBI, K KOTOpOIt
naiikoil KpenmuTcd MegHag TpyGa ncrapurtend. [TaHeab MoxeT MMeTb
paIHYHYIO QopMy (KOpoO, NIOTOK H TIP.), COOTBETCTBYIOILLYIO KOH (M-
rypalLiy oOxXnaxIaeMoro co0seMa obDopynoBaHys.

JIncroTpyOHBIE TEAHENBHEIE HCIIAPDUTENH TIPUMEHAIOT B OBITOBBIX
XONMOJHIIBHHEKAX.

Y pebpucmompybrsx uchapumenei TenNOoOMeHHAasA NMOBEPXHOCTD He-
naputens 00pa3oBaHa M3 IIAIKHX MEOHEIX TPYD, Ha KOTOpPEIE HacaxKe-
HEI IITAMNOBAHHBIC ILTACTHHYATHE peOpa. MenapHuren JaHHOI'O THNA
HauboNIee YacTo HCIIOAB3YIOT UM OXJAAXIACHHA XOJOOWIBLHEIX KaMep
TpeANIpUATHI TOPTOBNH H NMHWTaHKA. X pa3MellaloT B OXTaXKIAeMBIX
MOMELIEHHAX Ha CTeHaX, MO3TOMY 3TH MCIAPHTENH TIOJYIMITA HA3Ba-
HHE «HACTCHHEICH.,

ITpuMepoM peGpHUCTOrO HCHAPHTENS SABMSAKTCA HCMAPHTENH THTA
UPCH {(ucnapurene peGpHCTRI cyxoil HacTeHHbIH). UcnapurensHas
Batapea HPCH (puc. 6.6) H3roToB/icHa M3 MeAHBIX TPYO, BHYTDH KO-

3 3

; 47 _J|HIar = 12,5

Puc. 6.6. Pebpucrorpydnmii Henapureas APCH — 12,5:

i = NpMCOSOMHNTERBHBIE WTYLEPH; 2 — KaladH; JF-— XpoHWITeAH; 4 - pebpa

141



TOPBIX KMITMT XagareHT, yaute scero R12 vimu R22. TpyGel giiaMeTpoM
@18%2 pacnionoXeHHI B ABa psila, Ha HapYXHOH TOBEPXHOCTH TpyD
pa3MelleHbl CTalbHbIE AW JATYHHEIE LITAMIIOBaHHEIC pebpa 4. Paccto-
AHHE MeXnay pebpami (1uar pebep) 0 JAHHEIX HCTIAPUTENEH COCTAB-
sster 12,5 MM, TpyObl HCTapHTENA NOCNEROBATENLHO COEIMHAIOTCA NPYT
¢ OPYTOM MOAYKPYTABIMH TpYOKaMH, IMOMYyYHBUIHMH Ha3BaHHE «Kaja-
yu» 2 JIna noococoWHEHMs WCMapuTeasd K MTWHUK MOABOAA XHUAKOTO
XNAJareHTa H OTEOJA MApooOPa3HOTO NMPeayCMOTPEHDI WTYUepsl 1. O
KpeIUIeHHS UCTIAPHTENA K CTEHE MpPEeIyCMOTPEeHH ABa KpOHLUITeilHa J3,
PacNoJoXeHHbIE 0 GOKOBHIM CTOPOHAM Ha 3agHeH YacTH HCTIapHTeNIA.

B oGo3sHauenuy ucnapurens, Hanpumep UPCH-12,5, mpucyrerey-
eT HH(pa, MOKA3KIBAKINASL BEJIHYKHY TeINTOOOMEHHOH HOBEPXHOCTH
B KBaapaTHeiX MeTpax. Ucnaputemn MPCH srinyckaiores ¢ pasHol
BETMUHHON NOBEPXHOCTH TeilooGMeHa oT 4,7 mo 18 M2

HMcrmapurens ¢ NpyHHYAHTENbHLIM ABHKESHHEM BO3IVXa depes oped-
PEHHYIO TEMNCOOMEHHYIO ITOBEPXHOCTE Ha3KIBACTCS 603dyxooxsadume-
Aem. JBHKeHUE BO3AyXa OCYIIECTBASAETCA BEHTHWIATOPOM ¢ TIPUBOIOM
OT 7IeKTpoIBHraTens. Boanyxooxnagureid 6onece KOMIAKTHE M JIer-
ye, yeM UCNapHTENM € eCTCCTBEHHOH UHPKYAALUMER BO3ayXa.

BozayxooxtaiHTeTH HAXOAAT IpUMEHEHHE B TOPTOBOM XONOAHND-
HOM OGOpPYIOBAHWM, XOMOAMIBHBIX KaMepax, B o0opyaoBaHHH InA
OWIAKISHHA H 3aMOPAXKMBAHHA TIHILEBBIX NPOOYKTOB.

KOHCTPYKIINA BO3AYXOOXNAINTENSA NMOKa3aHa Ha puc. 6.7. Boanyxmx-
NAANTENE ITOMELUEH B KOpMYyC J, B HIDKHEI YacTu KOTOPOTo Mpeay-
CMOTPEH NMOoNIoH 6 0AA ¢6opa Tanol BOAR NMPH OTTaMBaHMK. BeHTURA-
TOP, COCTOAIINI M3 KPBIILYATKM 2 M 3EKTpOABUTATE A 3, YCTAHABIU-
BAaeTCHd B CIEHATBHOM KOXYXE, KOTOPLIH KPENUTCH K KOPHYCY BO3ZY-
XOOXNamuTes. 3arnofHeHHe BO3MYXQOXAAIUTENS XITATATCHTOM OCYILECTB-
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Puc. 6.7. BoamyxooxnaaKrens;

I — Kopnye Bo3nyxooxTanuTens; 2 — KpLABATKA BEHTHAATOPA; 3 — MEKTPOIBUTATEN D
BEHTHAATOPA, 4 — opebpenHas TETUIOOOMEHHAA NOBEPXHOCTS, 5 — TEpMOPEryHPYIOINAA
BEHTHIB], & — NOANOH
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JIIETCA Yeped TEPMOPETYIHPYIOLIKI BEHTHAE 5, BRITIOJTHAIOINNA dhyHK-
MM APOCCEIUPYIOIIETO YCTPOCTBA H ABTOMATHYECKOTO PErysaATopa.

6.2. KoHnencaTopsbl

HpynuHnr neiicTBHA KonaencaTopa. B cOOTBETCTBHH ¢ MPHHLIUIIOM
paGoTHl XOJIOIUABHON MALIHHBI M 3aKOHOM COXpaHeHHSs 3HEPIFAU, B
KOHIACHCATOPE OT XNalareHTa OTBOAKTCS TEIUIOTA, pABHAS CYMMAapHOH
3HEPTHH, NoascAecHHOH K areHTY B MCHapHTeNe U KoMnpeccope. Onsa
NAPOKOMIIPECCHOHHBIX XONMOOMABHBIX MAIUMH YPaBHEHHUE TEIUIOBOTO
{3HepreTHYecKoro) OanaHca HMEeT BHEI:

QK= Qﬂ-{-N’

e , — KOAUYECTBC TEMNOTH, OTBCAEHHOS OT XAagarcHTa B KOHHCH -
catope, BT, Q) — X0J0XOIIPOHU3BOINTEILHOCTE XOMOOUIABHON MALLIH-
Hel, BT, N — 3Heprusa, nogsedcHHas K XTaJareHTy TPpH CXaTHH B
KOMITpeccope, BT.

Temwnoo6MeHHBIN anmapar, B KOTOPOM OCYLIECTRIASETCS OTBOA Tell-
JIOTHI OT XJaJareHTa, IOJYYWUN HA3BaAHHEe KOHAcHcaTopa. KonuyecTtBo
TerroTel ,, OTBOOMMOE OT XJIajareHTa B KOHAEHCATOpPe, HA3BIBAIOT
TEIIOTON KOHICHCALIWH.

B npoiiecce 0TBOAA TEILTOTHL KOHASHCALIUH TEMITEPATYPa XialareHTa
CHAYANA NMOHIDKAETCSI, 4 AOCTUTHYE 3HAYeHUA TeMITEpaTypPh! KOHICHCA-
e T, ocraetesa MocTOssHHOM. OTBOO TETROTH MHH MOCTOSHHON TeM-
NepaType COIMPOBOKIACTCA [MEPEXOnOM XNaJareHTa U3 ra3o00pasHore Co-
CTOSHHWSA B XGIKOE, T. €. TIPOUCKOAUT NPOLIeCC KOHACHCALIMH XIANATEHTA.

Krxacchdukauma koHaencaTopos. Ilo Buay cpelsl, B KOTOPYIO OTBO-
HUTCA TEroTa KOHOSHCAUNH, pa3sTHYalOT KOHIEHCATOPE ¢ BO3AYIU-
HEIM H BOOAHBLIM OXNaxnaeHHeM. A KPYIHBIX XOAQMWIBHBIX MalliMH
CHPOEKTHPOBAHB KOHASCHCATOPEI ¢ XKOMOHMHHPOBAHHON CHCTEMOH OX-
JaxaeHHs. K KOHE¢HCATOpaM TAKOTO THIIA OTHOCATCH OPOCHTENLHBIC
H HCITAapHUTC/IBHEIE,

B TOprosoM x010anNbHOM O0OPYAOBAHHH Yallle BCEro IIPHMEHSIOT-
¢ KOHNOEHCATODPBI ¢ BO3AVIIIHBIM OXJTAXIEHHEM, a4 B COCTABE XOQJIO-
AHINBHBIX MAUIHH ONMA XOTOOWNABHBIX KaMep H O6noKoB XONMOOMNBHEIX
KaMep IPCATpPUATHR TOProBJIK M MHTAHHUA HCIOJB3YIOTCH KOHIcHCA-
TOPBI KAaK ¢ BO3AYIUHBIM, TAaK M ¢ BOISTHBIM OXAAXKICHHEM,

B xononunbHOM 06OPYAOBAHHH ¢ HeGONBILOH XOMOAOTIPOU3BOIN -
TEAbHOCTEIO (OLITOBLIE XOJOIWIBPHUKH, XOAOIWABHBIE LUKAMDBI HEBONb-
LIHX PA3SMEDPOB) NPHMEHSIOT KORJEHCAMOPbl 030VIHO20 OXAANCIEHUS C
eCTECTBCHHON IMPKYASUHeH OXyIaxaaiouero o3ayxa. PasaMJdaor JH-
CTOTPYOHEBIE 1 3MECBHKOBBIC C TIPOBONOYHBIMH pebpaMHu.

Hucmompyorotii konderncamop (pUc. 6.8) M3rOoTaBAHBAeTCH U3 ABYX
AMOMMHHEBLIX JJUCTOB, B KOTOPBIX IMPEeAYCMOTPEHBI NTOMOBHHBI TIPO-
¢uneil kananos. Ilociae coeTMHEHHA TUCTBI NIEPMETHYHO COCOMHAIOT-
cs1, oOpa3ys KaHalbl I XNaXareHTa.

-
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(-
D) 5
- ) % Puc. 6.8, TucToTpyOHBI KOHIECHCATOP:
1z ) a4 — ODWH{ BUAN KOHREHCATOPA;, 6 — NONepeu-
177 (-

Hbulli pa3spel naHeaH ¢ KaHalaMH DS Xnaa-
areHra, /— naHenps KoHOeHcatopa; 2, 5—
* % narpyGKH A4S OABDJA N OTBOAA XJIALATeHTa;
I A 3 — KpoHWTEHH KpeTieHUA; 4 — KaHanH ana
%, = ,ﬁ" XNanareHTa; 6 — NaHenb; 7 - KaHann, R, —
a = razoolpalHelil xRajgareHT; K, — KUOKHHA

a XNMafarcHT

T

3Meesurossie KOHOSHCAMOPbI € NPOGOAOYHOIME peOpamMii TIPOCTBI B H3-
rOTOBACHIH, TO0CTAaTOYHO 3DPeKTHBHE H Honice HagexkHbl. KOHCTpYK-
THRHO 3TH KOHNgHcaTopsl (pHC. 6.9} cOCTONAT U3 IUIOCKOTO TPYOUATOro
3MeeBHKa ], Ha KOTODBIH ¢ ABYX CTOPOH NpUBAapeHb! TIPOBOJIOYHEIE pel-
pa Z. PeGpa yBEIMMUEAIOT TEILIOOOMEHHYIO ITOBEPXHOCTE KOHAEHCATOPA
M YKPEIUAIOT €I'0 KOHCTPYKIIHIO.

HenocraTKoMm KOHICHCATOPOB ¢ €CTECTBCHHBIM ABMKSHHEM BO3IY-

Xa SBIAeTCA HU3KaA 3¢ PeKTHBHOCTD TeTU1000MeHa.
HureHcudmkaumua npolecca 0TBOAA TETUTOTH B KOHAEHTATOpe 0bec-
NeUHBACTCA MPUHYIMTEIBHEIM OBMXKECHUESM (LUMPKYASLHEH) BO3oyXa.
Hna IpUHYAUTENLHOTO OGAYEa BOIAYXOM TCILTOOOMEHHOIN MOBEpXHO-
CTH KOHJEHCATOpa NPUMEHSIOTCHA OCEBLIE BEHTHNATOPLI, YCTAHABIN-
2 BacMLI€ HENMOCDEACTBEHHO HAa
] M KOpHyce KoHaeHcaTopa. Ilpupox
KPbINBbYaTKH BEHTUAATOPA 0obec-
TMIEYHBAETCH IIEKTPOABUTATENIEM,
YCTpoiicTBO KOHAEHCATOPOB.
KoRoeHCaTOPE ¢ BO3OYIWIHBIM
oxnaxaenuneM (puc. 6.10, a) co-
CTOAT U3 HECKOJIBKHX (OT ABYX IO
2 UIECTH) OAHHAKOBEIX BEPTHUKATH~
HEIX CeKUMIl, 00BefeHHBIX B 0O-
WM xopnyce. Kaxnaa cexnus
mpeacTapnsieT coboil MIOCKHI

3 3MEEBMK K3 MEAHBIX WIH CTab-
R T R HBIX TPYDG, Ha KOTODBIE HACAXKH-
BAIOTCA CTaNLHBIE pedpa TOJTLIM-

Puc. 6.9. 3meeBnkosnit kounencatop HOH 0,3 MM. 3MeeBHK HabupaoT
¢ MPOBONOYHBIME pebpamMi: 13 MPAMbIX WK U-06pasHeix TPy
1 - TpyBuaTHIii 3Me¢BHUK; 2— APOROAOY- M COBOMHSIOT MX MeXny coboil

Hele pebpa; R, — razoobpasuent xnagarent; KATAYAMHU, TDHIAHBAEMBEIMIL K
R, — XMAKNH Xnagareyy Tpy0aM TEepALIM NMPUIocM. Kon-
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TaKT MEXAY HADYKHOH NMoBepXHOCTHIO TpyO W pebpaMH obecreunna-
eTCA NPOTLKKOH BHYTPH TPYOBI CTANBHOTO 1IAPHKA, HECKONBKO HOJIb-
ilieTo AHaMeTpa, YeM IHAMETD TPyOhI.

B peaynabTare TAKOH TEXHONOrH4eCKOW 00paboTKH, noxy4YuBLUel Ha-
3BaHHE «HOPHOBAHHE», HAPYXHBI AHAMETp TPYOH! CeKUMM YBOIUYNMBA-
eTCs M MPOYHO coeIHHAETCA ¢ pebpoM. L1 IononHUTeNEHOTO KOHTAKTA
H 3aIUMTEI OT KOPPO3UM OCYLIECTRIAAIOT OLIMHKOBKY IJIH OMEIHEHHE —
MOKPHITHE CEKIMM CHAPYXH TOHKHMM CIOCM LIMHKA HIH MeaM (TOMLUHHA
¢aos 15... 20 MxM). CeKLIMH COeQHHAIOT B MAaKeT H MTOMELLAIOT B KOPITYC.
TpyOku cMeXHBIX CeKIMii CMEII¢HH Ha MOJOBHHY Liara, obpa3yd B
Hafnpap/ieHUM ABHXEHHA BO3JYXa LIAXMAaTHOE pacniosoxeHue. [loasoa
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Puc. 6,10, KoHaeHcaTOp ¢ NPHHYANTENABHBIM IBIDKCHUEM BO3AYXA:

@ — G rlapaAneIbHbIM COSTHHEHHEM CeKUEMMA, §F — ¢ MOCAEROBATENLHMM COSAHHEHNEM

cexuuii; € — ¢ NOCNEAOBATEALHO-NAPANISIBHMM COSINHEHHEM CEKUME (BCHTHAATOD

He TiokasaH), J— oCHOBaHUE BeHTunaropa; 2— U-06pajsHbie TpYOKH ceKUMii; F—

DoKoBMHA KopIyca; 4 — KONEKTOP razoolpazHoOro XmagareHTa; 5 — KphlliKa Kopmy-

ca; 6 — nudpyzop BeHTHAATOPE; 7 — TpYDONPOROA MOABONA XNamareHTa; & — Tpydo-
IPOBOM OTEOAA KHAKOrO XnanareHTa;, 9 — KpOHWTEHH KpenicHua
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XJ1ANareHTa K CeKUHAM OCYIUECTRSACTCA Yepe3 TpyOonpoBoa 7 U Bepx-
HHIT KouiekTop 4 razoobpasHoro xiaagareHTa. O0Lmit KoXLieKTop T4
BCEX CeKLIHil o0ecreyrBaeT MapaIeNbHOe pacnpeaeieHHE XNalareHTa.
ITo Tpybonpoeomy & XXKMAKHMH XNagareHT OTBOOUTC H3 KOHACHCATOPA,

KoHIeHcaTOPH TepMEeTHYHEBIX XOMOIWIBHEIX arperatos {(puc. 6.10,
6, 6) HMET aHANOTHYHYIO KOHCTPYKIIHIO ¥ MakKCUManbHO YHHHIIH-
poBaHBl. CeKUHH KOHISHCATOPOB HabupaloT 13 UU-06pa3HBIX CTANMBHBIX
TpyO auamMeTpoMm 12X 1 MM c urarom pacnionoxeHus Tpyd 26 mm. Ha
HAPYKHYIO TIOBEPXHOCTE TPYD HACAKHBAIOTCA CTANBHbIC pebpa M3 Mo-
NOCH TORWHAAOH (0,3 MM C tnarom 3,5 MM. B 3aBHCHMOCTH OT pa3sMepOB
KOHIEHCATOPOB pa3znuyaloT 8- unmu 20-tpybHeIe ceximui. KoHaeHcaTop
COOUPAIOT M3 CCKUHI ¢ LIAXMaTHBIM PAaCcTTOJIOKEHHEM TPpyO N0 XORy
BO3EyXa. CeKLIHH COCONHIIOT MOCASAOBATENBHO (6) WIH Mapajieib-
HO (8) KajauaMH.

Kondencamopui ¢ sodansim oxaaxcoeriem OoNee KOMIIAKTHEI TO cpaB-
HEHUIO ¢ KOHASHCATOPAMH BO3AVLIHOO OXNaKneHNna. OTCYTCTBHE BEH-
THASTOPAa CYIECTBEHHO CHUXaeT YPOBeHB lIyma paboTel BCEH XOMO-
JUJIBHOH MalIMHp. HedocTarkoM 3THX KOHICHCATOPOR SRISCTCH IT0-
TPEBHOCTE B NPOTOYHOR BOAOTIPpOBOOHONW BOAS, KOTOpAaA TIOCHE NOI0-
FpeBa 3a CYeT OTBSACHHOM OT XIadareHTa TEeIIOTHL CAIMBAaeTCH B KaHAa-
ausaumn. CHCTeMbl O00pPOTHOIO BOAOCHAGXKEHHA MO3IBONAIOT CYLIC-
CTBEHHO CHHU3HTE PAcXOJ BOIDI.

B x0M0DHABHBIX MalUWHAX NMpeINPHUATHI TOPTOBAU M MHTAaHHWA Jallle
BCETO HCTIONb3VIOTCA KOXKYXO3MeEBUKOBBIE KOHNEHCATOPBl. DTH KOH-
NEHCATOPBI ABNSIOTCA COCTABHBIMH 3/IEMEHTAMM arperaTos ¢ Geccalb-
HHKOBBIMH H CANTBHHKOBBIMH {OTKDHITBIMH) KOMIIPECCOpaMH.

KoHaeHcatop KTP-3 KOXyx03MeeBUKOBOH KOHCTPYKIIMH C BOAS-
HBIM OXJTAXKIEeHHEM TTOKa3aHd Ha pHc. 6.11. Koxyx 3 KoHOeHCATOpa HU3-
rOTOBACH M3 UCABHOTAHYTON cTaibHOB TpyOBl, OOHH TOpel KOTOpOH
3aKaHYMBACTCS TIPHBAPEHHBIM CTANMBHEIM ¢hepHueCKHM JHUILEM. C Opy-
IOt CTOPOHBI KOXYyXa NMPpedYCMOTPeH diaHel A KPeTUleHHd TpyOHOH
pelleTKM 2 U KpeIIKK {. B cTanbHoli TpyOHOIT pelieTke 2 pa3sBaiblo-
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Puc. 6.11. Koxyxo3MeeBUKOBBIH KOHASHCaTOD:

] — kpriluka; 2 — TpyDHas pewretka;, J— KOXyxX: 4— wWrylep noIpois rasoobpaiHo-
ro xmajareHra;, 5 — opeOpeHHas TEMAOOOMEHHAST MOBEPXHOCTh, 6 — Kanauu; 7— 3a-
MOpHEIE BedTHAb, § — COOPHHK XHIKOMO XiajarcHra; 2— nerkonnapkas npodka
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Puc. 6.12. KOHAeHCATOP KOKYX03IMEEBHKOBDI I
KTP,-3:

1 — peweTka TpydHaA; 2 — NpoKianki NapOHHTORbLIC;

3 — xpuika; 4 — {nannes; 5 — rUIoiaIKH OIopHbIE;

f — KOXWyX KOoHAOeHcaTopa;, 7-— TpyOBRl TenoooMeH-

HOD MOBEPXHOCTH C HaKaTaHHBIMM pebpamp; & —

3aNCPHBIH BEHTHAL; ¢ — COOpHHMK wianareHya; /0 —
OTnopa KOHASHCATOPS

BaHbl ¢CBODOAHBIE KOHITBI U-00pasHeix TpyG. Konnuectso map tpyt Mo-
*eT cocTaBnATe OT 8 no 14, Ha HapyxXHo#H MOBEPXHOCTH TPYD MOIYT
pa3sMellaThed MaacTHHYaThHe pebpa. [1pHMMeHAIoTCA TakKke MEoHBIE TPY -
Obl ¢ HakKaTaHHBIMM pedpamMi. TpyObl TETUIOOOMEHHON TMOBEPXHOCTH
PAa3MELLAIOT B BEPXHEH YacTH KOXyXa 3, TAK KaK HHKHAS 4acThk HC-
MOABL3YETCA B KAYECTBE PECHBEDA — ¢MKOCTH [ATA XUAKOTO XJlagareHra.
TpybonpoBod W OTBOAA XKHUAKOIO ATEHTA pasMeEelleH B CHEHaNbHOM
CTAKAHE — COOPHUKE XJIANATCHTA M OCHAIUCH 3aTIOPHbIM BCHTWICM 7.

B 60k0EOI cTeHKe KOXyXa F MpedycMOTPEHO pe3sDoBOE OTBEPCTHE,
B KOTOPOM YCTAHOBNeHAa npobka 9. BHYTpeHHAA yacTh NPOOKH M3ro-
TOBACHA M3 JErKOINIABKOTO MATEPHANA, KOTOPBIA [MpH TeMIepatype
¢ebile 70 °C paspylwiactes W yepes NpodKy XJIaAAreHT BHIITYCKAETCA B
arMocdepy, MpeAOoTBpaIlas pa3pylleHle KOXyXa F KOHISHCaTOopa.

Bona moaBoouTcsa K HUXKHeMY HaTpyOKy KpPBIILKH [, coBepuiaeT
yeThIpe X0fAa Mo TpyOKaM TeIlIo00OMEHHON MOBEPXHOCTH W OTBOIAHTCSH
H3 KOHIESHCATOpa ¥epe3 BePXHMUNA NaTpyOoK KPBIIKH [.

B HeKOTOPBIX KOHCTPYKLIMAX KOKYXO3MEeeBHKOBBIX KOH/IEHCATODOB
(puc. 6.12) npenycmoTpeHbl onopsl 7 Ansl YCTAHOBKHM HA NMOCTAMEHT
Mnu PpyHaamMeHT. B BepxHelt yacTi KOXyxa 6 pa3MeHieHbl ONMOPHEIE MN0-
HIadKWY 5 Ansl YCTAHOBKH KOMTIPECCOPA W MPUBOIHOTO 3MEKTPOABUTA-
Teaa (Ha pyUcC. He ITOKa3aHbi).
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6.3. PerenepatusHbie TENI0GOMeAHNNKA

B xonoaunbHbeIX MaHHax, pabGoTalolinx Ha gpeodax (xagoHax) u
O0CNYKHBAIONIMX XONOAMABHBIE KaMephl MpeInpusaTHii TOProBad H
MHTAHHA, HCITOAb3YETCH ellle OIHH BHA TeNNoOoDMEHHEBIX aNNapaToB —
pereHepaTHBHBIA TeTIOOOMeHHMK, B jaHHOM annapare NpOHCXOAHT TeM-
nooOMeH MEeXIy AByMI MOTOKAMH XiagareHTa. Xuakuii xnamareHt
BEICOKOTO HABNCHUS MOCHE KOHISHCATOPA OXNaxiaerca (M nepeox-
JKFAeTCA) NOTOKOM NapooGpasHOro XagarcHTa, BIXOASIHETO H3 MC-
MapuTensd XOJONWILHON ManIKNHEI. :

TlepeoxnaxaeHue XWIKONO XiagareHTa nocie KOHASHCaTopa u e~
pen OpOoCCeNHPYIOHIMM YCTPOHCTROM MPUBOANT K YMEHBIIEHHIO JOIH
napoBoii dhasb riocie ApocceAnpoBaHusA, nosbliiact 3hPeKTHBHOCTD
PaboTH HCNapuUTe/sd U XOJOAHNBbHON MaluMHLL B UEMOM.

[Ieperpes napoB X1aJareHTa MOCe HCHApHTENRd H TIepel BcacbhiBa-
HHEM B KOMIIPECCOP UCKNIOUAET BIAKHBIA XO4 KOMIpPECCopa, NOBLI-
IIAET NPOH3IBOAHTEABHOCTD KOMITpECCOpa H AeHCTBUTE/IbHYIO X0I040-
MPOU3BOIUTENBHOCTE MAIlIHHBI.

Puic, 6.13. PereHepaTHBHBIC TCTUIOOOMEHHHKH THIA «TPyDa B TpyHes:

J — HakumHsie ratiky; 2 — wWTylLepsl MOABCAa H OTBOAA XMANATEHTA; J— BHYTPEHHAS
Tpyba; 4 — HapyxHaA Tpyda
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Puc. 6.14. KoxvxosMeeBHKOBBIH pereHEPATUBHBIN TerToobMeHHMK {THa TD):

§ — ciepuueckoe ToHBIIKD; 2 — 3MeeBUK; F — oGeuafika; 4 — wTyuep; 5§ — HakndHaa
raiika, 6 — npoknaaka, 7— cont; &, 9— (paaHur

OnHOoM U3 KOHCTPYKLHI percHepaTHBHBIX TEMI0OOMEHHHKOB AB-
NSAETCA ariapaT THIA «Tpyda B TpyOe» (puc. 6.13). XKunkuil xnagareHt
ABHAETCA IO BHYTpeHHeH Tpybe J, a nmapooOpasHblii — B KOJEBLIEBOM
3a30pe MEeXIy BHYTpeHHeH 3 1 HapyxkHoH 4 TpydaMH. 1A noacoenu-
HeHMA anfapata K TpybonpopoJaM XIWIKOro H rasootpasHoro xiana-
FeHTA MPeAYCMOTPEHb! WTYUEPH 2 ¢ HAKUAHBIMY ravikaMu I. Termno-
ODOMeHHBI annapaT MOXeT HWMeTh opMy NWIHHApPA (a) WIH OHTB
CREPHYT B KOABIO AN KOMIAKTHOCTH (6).

PereHeparBHbIE TETUIOOOMCHHBIC aNNAPATE KOXYX03MECBHKOBOH
KOHCTPYKUHH (THI3 Td®) NMpUMEeHKIOT B XOJOAWIBHBIX MALHHHAX PO~
W3BOOUTENLHOCTRIO ¢BRIIUE 3,5 kBT, TennoobMeHuHuk (puc. 6.14) co-
CTOHMT M3 0b6evallKu 3, K KOTOpOil NpUBapeHsl ABa CHEPHUESCKHUX I0-
HbIKa 1. BHyTpH o0evaiiky pazMenlieH 3MeeBUK 2 M3 TOHKOM TPYOKH.
Kuokuii XragareHT TeYeT BHYTPH TpYOR 3Me¢BHKa, a napoodpa3HbIi
XTA0AM¢HT — B MEXTPYOHOM MpocTpaHcTBe. 1A NpHCcoeINHEHWA K TPY-
QONPOBOAAM XUIKOIO U raszo0dpazHOrQ XNnagareHTa npeaycMOTPEHb!
nITYLepsl 4 ¥ dnadusl &, 9.

6.4. BcnomorateabHana annaparypa

TIOMHMO OCHOBHBIX 3NI¢MEHTOR XONOOWJIBLHOA MAIIMHEI CYLIECTRY-
eT onpelelyicHHbIH KIacc YyCTPOHCTB, CO3MAIUIMX DAArOnpUMATHLIE Y-
NOBUA AJIS AIUTENAbHOH 1 GecnepeQOTHOM padoThl XONOIWNEHEIX YCTA-
HOBOK WIH XOMIOAHIBHOro obopyaoBaHuga. Hanune BcrnoMorareibHbIX
YCTPOMCTE TIPHBOANT TAKXKE K ITOBHIUCHHID 3KOHOMHYHOCTH paboOTEHI,
YBEJIMYCHHIO CPOKOB MEXPEMOHTHOIO 0OCTY:KHBaHM.

K BcnioMoraresHOH annapatype PpeoBOBBIX XOMOOWIBHBIX MalUKH
Manoi NMPOH3BOANTENARHOCTH OTHOCATCH PECHUBEDLI, OTACIMTENIH XKHI-
KOCTH, (PHILTPBI-OCYIINTEIH, BEHTWISTODDL.

AMMHKAUYHDBIC XONOIWALHBIC MAILIWHLL OCHAWAKTCA MACAOOTICHH-
TCIASIMM M MacHOCOOpHHKAMM, NePecOXIAAUTENIMH, BO3AYXOOXTAIH-
TENAMH, PECHBEPAMH W JPYTHUM 000pyaoBaHHeM. NS XonoauibHBIX
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CHCTEM C NPMHYANTEIBHON UMPKYALUMEN XTagare Hra MpUMeHAOT LIHp-
KYJSIUUOHHBIN Hacoc., He3aBHCHMO OT THTIA XOMOAWIbHOW MALLIWHEL H
CHCTEMBE ONXJIAXKICHUSA A paboTel HeoOXOnUMa apMaTypa — BEHTH-
JIH, 3aABUXKH, KJIATTaHHI.

Hanpu#e cucTeMbl oBOpPOTHOTO BOZOCHAOXKeHHA TpedyeT Nomnoi-
HUTENBHOTO BCITOMOTATENRHOTO 000pYAOBAHUA AN HHPKYAAIIHOHHON
(0BOpPOTHOM) BOIHI.

CocCTaB BCMOMOTATILHOH amnnapaTypbl MaJbIX XONOAWMITBHBIX Ma-
LIHH, HCITOJB3YEMBIX HA MPEINPHATHAX TOProBJAH U NHTAHHS, HEBE-
JIWK U K HEll OTHOCATCA: (DUABTPRI-OCYIMHUTENYU, OTACAUTENH XHIKO-
CTH, PECHBEPBHI.

B xavecTBe XJIalareHTOB MANBIX XOMOAW/IBHBIX MAIUHH HCITOAB3YIOT-
cd NMPeRMYIHECTBEHHO (peoHby (xmanoHn) — R12, R22, R502, R134a
M Ap. DTH XJ1aAareHThl B BOIE [TPAKTUYECKHU He PACTBOPSIOTCSA, W BOJA,
NoNajgasl B ApOCCEeMpYIoIUee YCTPOMCTBO, MOXET 3aMep3HyTh, 3aKy-
MTOPUTE OTBEPCTHE APOCCENHPYIOILIETD YCTPOHCTBA H BPEMEHHO OCTa-
HOBHUTb padoTy XOMOAHWNBHOM MalunHbl. Ji1g obecniedenus Oecriepe-
OOoHKOH paloTel XOJOIKWIBHON MAIWHB! HA JUHKH KHIKOTO XJama-
reHTa Nepea ApocCeIUpYIoLIHM YCTPOHCTBOM YCTaHaBIHBAIOT PHILTD-
OCYLIHTENb. '

[Tpy MoHTaXKE XONOAWTbHOH MallHHB (rmaiika, cOoOpKa)} BO3MOX-
HO MOMagaHHe MEXaHNYCCKHX BKITIYCHUH BO BHYTPEHHIOK OOCTD,

2 3 4 5 d

I 2345 o

6

Puc. 6.15. PunbTpbl-0cyIMTENN:

& — Hepa3bopHeli, Thna PO; [ — wTyuepa ¢ HAKMAHBIMK rafikaMu; 2 — Kopnyc; 3 —

ROTAOTHTENDL (HEOTHT CHHTETHYECKHIT), 4 — pacnpeleanTenp NOTOKa XAalareHT2; 5 —

NPHXUMHAA OPYANHAE, §— KPEILIKA; 7 — 3araywmka; 6 — pasSopuei¥, THna @: 7 —

KPHIIKA; 2 — NPYAHHA; F— KOpnyce, 4 — NOrMOTHTENRE {(CHAHKArens), 5— natyHHas
ceTKa; 6 — QMABTP TOHKOH DUMCTKH
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9T0 MOXET OBITh OKaTTHHA, PXABUHHA, [I6COK H ApYyTHe nmpeaMeTsl. Bo
HaGeXKaHHE 3TOTO XIAKUE XNaJareHT Nepen ApocceNUpoBaHHEM GQHIb-
Tpyior. s gunpTpanui ppeoHOB HCMIOAB3IYIOT MeOHBIE MW JTaTyH-
HBEIE CETKM ¢ MEJKOI sAYeiiKoil (s rpyboit o4HCTKM) U acOecTOBYIO
TKAaHb, CYKHO, 3aMLIy (In18 TOHKOH OYMCTKH).

YaaneHue BRarv (OCyLKY) W3 XHAKOTO XIalareHTa OCYIUSCTBISIOT
CEeHAIBHBIMH TBEPALIMH MOTTOTHTENAMH — AACOpOeHTaMHU. BTH Be-
HiecTBa CriocOOHDBI ITOMNOIIATh BOOY M He MOTNMOLIATE XWIKHH Xiana-
reHT. B KauecTBe adcopOeHTOB HCIIOAB3YIOT: CUJIMKATeNb, ANOMOreNb,
LEOJIMT.

Ha npakTHKe QUALTP M OCYLINTEND OOBEIMHAIOT B OAHY KOHCTPYK-
o (puc. 6.15). Pasauyvaior Hepaz0opHEIE H pa3b0OPHBIS KOHCTRYKITIH
GUIBTPOB-OCYIUNTENCH.

Hepaz6opHblit duneTp-ocyiiutens (puc. 6.15, ¢) COCTOHT U3 KOp-
myca 2, K KOTOPOMY TIPHNASHB KPBIUIKHY & ¢ pe3b0OBBIMU 1UTYLIEpA-
MH ] 1a npucoeAMHEHHA K TpyOOrpoOBOAaAM XHWAKOTIO XAaJaTeHTa.
B koprniyce Mexny ABYMA MeXaHWYeCKMMH PpUIbTpaMM 3achINaH an-
cOpOeHT — CHHTEeTHYECKHN LeomMT NaA-2KT. Onun 13 mexanddec-
KUX GUIBTpOR cHaOXeH pacripelenuTeneM 4 110TOKA, NPHXHUMASMBIM
K CNOIO ancopbeHTa NPYKUHOH. .

B dunbrpax-ocymmressnx pasbopHoll KOHCTpyKUNH (pHc. 6.15, 6)
coil agcopOeHTa-CHIIHKAre/ s NMoMeIaeTed MEXIY ABYMA (QHIBTPY-
IOLMMMH 3fReMeHTaMi M3 JATYHHBIX CeTOK 5 M YINTOTHACTCA ¢ MOMO-
LIBIO MPpYXHMHBE 2. OKOoHYaTenbHasa OMMCTKA XKHMAKOTO XJanareHTa oT
MEXAHHYECKHX MPHMECeH OCYIISCTRIIETCS B QUABTPE & TOHKOH O4l-
CTKH.

ITormoTuTenu (CHNMHKArenn, LIEONWUT, ANIOMOIESHbL) CITOCOOHE al-
copONpoBaTe Baary 13 posayxa. Io3tomy GUABTPE! OCYIUUTENN IO YC-
TAHOBKH B XOJOIW/ABHYI MAlWIWHY AOIKHBI XPAHWTBCH C 3AriyiliKa-
MH 7 (cM. pHC, 6.15, ). BoccTaHOBUTE ancOopOIHOHHEBIE CMTOCOOHOCTH
MOTTIOTHUTENEH BIard MOXHO HarpeBoM agcopbeHTa a0 280...300°C B
TeYCHHE HECKONBKHX YacOB.

Hcnapurenu XonoaMNbHEIX MAlWH TpeOy10T (MIepHOTUHECKH) YA~
JEHUS ¢ UX MOBEPXHOCTH CHeroBoi urydel. DT0T Nipolece, NOJMY4HB-~
M HazBaHHUE «OTTAMBAHUWE UCTapUTENeii», MOXET OBIThH OCYILECTE~
JIEH pa3HbIMH METOOAMHE H crnocobaMi. OoHH U3 HUX — Iojada B Uc-
TIApHTENb TOPSIHX MapoB XAAJATeHTa M3 KoMIpeccopa. Harpes Terio-
ODOMEHHONI TOBEPXHOCTH MCIAPUTENS MPUBOIMT K TASHHIO CHEroBoM
yObE, a XJIAJATeHT, OTHAB TEIVIOTY HAa TASTHHE CHETOBOH 1IyOBI, yac-
THYHO KOHACHCHPYETCS. EC/TH He MPemycMOTPETh NONOJTHUTE/IBHEIX Mep,
TO XHIKHI Xy1afareHT U3 HCIIApUTENA MOoNana¢T Ha BCACKIBAHHE B KOM-
Mpeccop W MOXeT IMMPOH3CHTH 'IIpaBIMYecKHi yaap H NTOJIOMKAa KOM-
npeccopa.

nsa ofecrnedeHHsT HaleXHOUW paboThl XOMOMWIEHON MAIIMHEL HA
JTHHHK BCACEIBAHHA KOMITPECCOpPa YCTAHABAHBAKOT BCMOMOTATENBHOE
YCTPOHCTRO — omdeaumens swcuoxocmu (pHuc. 6.16}.
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Puc, 6.16. Otgenutene XUAKOCTH:

g — CXeMa BKAWYeHWA: | — KoMmpec-
cop; 2— OTACANUTEAL KHAKOCTH, T —
HMCNAPHTEND; § «— KOHCTPYKUWA OTACAH-

B nipouecce orrafikH Benapyre-
A8 XWMOKWH XTagareHT C TIpUMe-
Cbl0 CMA30YHOIo Machaa cobupa-
eTCs B HIDKHeH yacTH Kopryca [/
OTHESINTEIS KUAKOCTH {puc. 6.16,
7). TTocne repekIouYeHUs XOMo-
IWILHOW MAaIlIMHBEL B OOBIYHBIN
pexXMM padboTbl COOpPAaHHBIN Xna-
IAareHT 33 CYET TETUVIOMPUTOKOB
HCHapAETCA M Ha NTHHUIK) BCACKHE-
BaHHA KOMIIpECCcOopa NoHAaeTes
XJIANATEHT TOMLKO B Iapoodpas-
HOM COCTOSTHMM.

M3 cobpaHHoOlM B HUXHEH Ya-
CTH Kopnyca I cMecH XnagareH-
Ta ¢ MacJioOM BBIKHIIAET TONBKO
xnagareHT. Ocralolleecs B KOPITY-
ce Macao HeobXoOuMO BO3Bpa-
THTE B KOMIPECCOp WA CMA3KH.
Hisa Bo3Bpara Macna npeiycMor-
PeHa crielMaIbHaA JO3UPYIOLIas
TpyOKa 4 ¢ MacnfaHBIM (PUABT-

TCNA KMAKOCTU: [— Kopnye; 2, 3—

NOABOAALUMIT M OTBOIAIMMMHA NaTpybKH;

4 — nozupyiomas Tpyoka ¢ MaclAHBIM
GOHABTPOM

poM, obecredMBaloIag Kareinb-
HYIO NMOJaYy Macja BO BCACEHIBa~
IOWHH TpYOONPOBON W BO3Bpar
Macha B KApPTep KOMIIpeccopa.

CyiuectByer GOJBIIOS YMCIIO KOHCTPYKLIMH OTHEAUTENeR KHaKOo-
CTH, HEKOTOPEIE H3 KOTOPBIX OAHOBPEMEHHO ABMAKOTCHA W percHepa-
TUBHBIMM TEMJIOCOMEHHHKaMH.

B Manbix XONOOMALHLIX MALIKHHAX HCIORB3YIOTCS JUHCHHEIC pecuge-
ph, YCTAHABAMBaeMEIC TTOCNE KOHACHCATOpa M NpeaAHA3HAYSHHBIE I
CO3aHMA 3af1aca XHMIKOro xianareHra anst Gecniepe0OoitHolf pabothl
XOJIOAMJIBHOH MAalliHHBIL.

CosnaBacMBIii B pECHBEPE 3aI14C XTa4areHTa MOXeET 00ecIeynTh IWTH-
TEABHYIO paloTy XOJOAUNBHONH MalIHHE [IpHY HE3HAYUTENbHEIX YTeY-
Kax. IlepeMeHHEIE TENMOBBIE HATPY3IKH HA XONOIMABHYIO MALWHHY CO-
MIPAXEHLL ¢ H3MeHEeHHEeM Pacxola XNajareHTa yepes UCnapuTens, 3a-
rnac XIiajareHTa B pecHBepe odecneyur OecniepeboitHyio paboTy XOmo-
AWIBHOH MalllHHBI.

B npolecce TpaHCMOPTUPOBAHUA UJIH PEMOHTa B 00heM pecuBepa
H KOHACHCaTOPpa coOMpaloT XAagareHT U3 KOHTYpa XONOAHNABHOM Ma-
IIHHDI.

BMecTHMOCTEL pecHBepa ONpeaenAeTCA KOMHMYECTBOM XJIAAreHTa,
HaXomsAIerocs B KOHTYPE XONOAWNBHOM MalllHHBEL. KOJIHYeCTBO XKHA -
KOTO XN3aJareHTa B MallHHE JOJKHO 3aHHMaTb MCHBILWE O0bEM, YEM
obbeM KonaeHcaropa H pecuBepa. ITo npaBunam TexHHKH 6€30MacHo-
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CTH HOPDMa 3alOJHEHHS XNANArcHTOM MallMHbi He AOJKHA TPEBbi-
wate 1100 kr/M? maa R12 n 1000 kr/M? s R22.

KOHCTpYKTHBHO paziMyaloT rOpH3OHTATBHBIE H BEPTHKANBHEIE DE-
cHBepH. [OpM30OHTANBHHE PECUBEPH ATPEraTOB ¢ CATLHUKOBBIMHE K Bec-
CAILHHKOBBIMM KOMIIPECCOPAMI HCMOAB3YIOT KaK OCHOBaHHA MM YC-
TAHOBKHM KOMIIPECCOPa H MPHBOIHOIO JICKTPOABHIATENS.

BepTukaibHbie pecHBepbl BKOAAT B COCTAR IEPMETHYHAIX KOMIIpEC-
COPHO-KOHAEHCATOPHEIX aTrPeraToB H MOHTMPYIOTCA Ha o0lueil paMe.
XOACMIIBHBIE MAIHHBI, HMEIOIINEC B CBOEM COCTABC KOHACHCATOP ¢
ROASAHEIM OXNAXKACHHCM, PECHBEPAMH HE OCHaIawTeda. B 3ToM ciyuae
(YHKUHIO pecHBEpa BLITIONIHAST HHXKHAA 4acTh KOHAEHCATOPaE, B KO-
TOPOI COOMPACTCH XHUOKHA XI3aJarcHT,

I'opuzoutaneHbIii pecusep (pHc. 6.17, @) cocTout U3 Kopryea 77, K
KOTOPOMY IIpUBapeHi ARe cepuuccKkHue KpollukH. Ha onHOi M3 HHMX
YCTAHORBJIEH 3alOPHBLIl BEHTHIb IUIs1 OTCEUSHHA PECHBEPA OT OCTATbHEIX
3INEMEHTOB XONOMMNbHO# MallHHbL TpyfonpoBod noasoaa XHAKOTO
XJIagareHTa H3 KOHJIEHCATOpa B pecuBep Ha puc. 6.17, @ He noxasaH,

Puc. 6.17. Pecusepsi:

4 — FOPH3OHTANbHEINH: [-— KOpnyc 3anopHoro
BEHTHAS; 2, 7 — HaOWBKA CATRHMKA BEHTHIA, 4 —
rpynadbyKca, 5 — nmpokmanka, 6 — radika; 7—
IMHAAENs BeHTHAA; & — Kopnyce (puabTpa;, 9 —
dURRTPYIOILNE 3TeMeHT; 10— cepHueckoe AHO
pecvpepa; 17— kopnyc pecusepa; § — BepTHKANL-
Hbl§i; [~ GUALTPYIOIWLNH ITEMEHT; 2 — Kopnyc
pecupepa; J— zafopnas Tpybka, 4— noansoas-
wHi TpyGonpopoa; 5-— KHAKOCTHOH BEHTHAL,
¢ — WTYUep; 7 — raiika HakyAaHas, & — raixa Kon-
maykoBana; ¢ — npoknaaka; 70— uapba;
! — nHaGueKa canepHmnka; {2 — onopa
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BepTHKaabHbBIe pecHBepHl (pHC. 6.17, 6) Gojlee KOMIAKTHLI M YCTA-
HABIUBAKOTCH HA O01eH paMe repMETHYHOTO KOMNPECCOPHO-KOHICH-
CaTOPHOTO arperaTa. PecuBep COCTONT U3 ABYX 1ITAMIIOBAHHLIX TONO-
BHH, COEQWHEHHHBIX FEpMETUYHO 37eKTpOCBapKoi, B BepxHel gacTu
pecHBEpA UMEEeTCsT XKHIKOCTHOH BeHTUNB ¢ 3a60pHoit TpyOKoii 3. B Hell
YCTAHABANBAETCA (DUARTPYIOMIMH 2AeMeHT ! LIS OYHUCTKM XHIAKOTO
XnagareHra OT MeXaHHvEeCKIX BKJIKOYEHUH.

6.5. Arperatpl XOJOAHILHBIX MADIHH

[‘ ATrperaTtoM Ha3bIBaeTcHd KOHCTPYKTHBHOE OOBEAUHEHUE HECKOb-
KHX (MU BCEX) 3MEeMEHTOB XOJOAUABHONW MALIMHBI, DasMeEllleHHBIX
Ha OHOI oflei paMe, CTAHHHE, ONHOM M3 3JIEMEHTOB. B 3aBUCHMO-
CTH OT TOTO, KaKHe 3NEMEeHTE XOAOAUALHOK MauIMHe oObeINHEHL]
B arperarte, OHH ITONMYYAalOT COOTBETCTBYIOLISE Ha3dBaHue., COBpPEMEH-
HOE XONOAUIBHOE 000pyI0OBaHUE MPEACTABICHO CICIYIOLIUMH arpe-
rataMu: KOMNOpeCCOPHbIM, KOMOPECCOPHO-KOHASHCATOPHBIM, Allla-
PaTHBIM (MCTAPUTENBHO-KOHASHCATOPHLIA), MOROONIOUYHEIM (00Dbe-
JAUHEHBI BCE 3JIEMEHTH XOJOMHABHOM MAIHHEL).

B MansIxX XOJIOOUABHEIX MAILMHAX B OCHOBHOM MCITONB3YIOTCA KOM-
MPEeCCOPHO-KOHOSHCATOPHDBIC AaTPEIATH H HAYHHAKOT NPUMEHATHCA MO-
HOOMOYHBIE XOMOOWABHEIE MAIMHEL.

B 3aBHCHMOCTH OT KCTIONHEHHA KOMIIPECCOpa KOMITPECCOPHO-KOH-
ICHCATOPHLIE arperaThbl IOAPASHSISIOTCSA HA arperarthl: ¢ CaJbHUKO-
BBIMH KOMIIpeccopaMH, ¢ GecCanbHUKOBBIMH (TIOJYTSPMETHYHBIMH)
M FepMETHYHEIMH KOMIIpECCOpaMH.

Mo npuHIMITY AeiiCTBUS KOMIIpeccopa KOMAPECCOPHO-KOHASH A
TOPHBIE arperathl NOAPAasACARIOTCA Ha arperaTs! ¢ NoPIIHEBEIMH KOM-
MPECCOPAMH M ¢ POTAUMOHHLIMHM KOMIIPECCOPAMH,

ITo criocoby oxmakagcHUA KOHAEHCATOPA DATHYAIOT KOMIIPECCOop-
HO-KOHIEHCATOPHEIC ATPEraThl ¢ BO3AYWHLIM, BOASHEIM H KOMOWHH-
POBAHHBIM OXITAXKNCHHEM.

TemnepaTypHblil Anana3zoH paGoThl XOMOMUMBHOM MaILWHBL TAKKE
ONpeeasieT BRI KOMOPECCOPHO-KOHASHCATOPHOT'O arperarTa: cpeaHe-
TeMITEPATYPHBIH, HU3KOTEMIIEPaTYPHBIA, BHICOKOTEMNEPATYPHBIN.

KoMnpecCoOpHO-KOHASHCATOPHEBIE ArPEraThl 1MoApa3aenaioT Mo BHAY

xnapareHTa: paboramoumue Ha R12, R22, R502 u R134a.
."’%JmnpeccopHo-KOHneHcaTopHHﬁ Arperar MaJoH XONMORUNBHOM
" MalrdHBL cobitpactca Ha obuleil paMe WAM CTAHHHE M BKITIOYacT B
cel0A CIenyIoWNe MEMEHTEI: KOMIIPECCOD ¢ MEKTPOABUTaTeICM; KOH-
AeHCATOP (C BO3AYUIHBIM WAW BOAAHBIM OXAaXAeHUEM); pPEecHBEp;
OUWIBTP-OCYLINTENE, COSTHHUTENABHBIE TPYGONPOBOALI, 3aTIOPHEIC BEH-
THNY; peiie JaBlCHUS; ICKTPOIIYCKOBYIO annaparypy.

ATPETaTHl ¢ FrepMETHYHBIMH KOMIIPECCOPAaMH HOTIOTHHUTENBHO OC-
HALUAIOTCA BEHTUAATOPOM € MEKTPONBUraTeIeM AUl CO3TaHUA MOTO~
Ka B0O3yXa Yepe3 KOHIOEeHCaTop.
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Puc. 6.18. KoMripeccopHO-KOHIEHCATOPHDBIE Arperathl ¢ CalbHUKOBLIMHU
KOMINPeCccopaMn:
a — arperat 40-00 ¢ po3nYIIHBIM OXJAXAEHHEM KOHASHCATOpA: [ — KOMnpeccop;
2 — BAEKTPONBHrATEND, F — KPbUIBHATKA BEHTHIATOPA; 4 — KOHAEHCATOpP; 5 — 3anop-
HBI BEHTHAbL, 6 — pecHBep; 7 — pene IaBieHuA; & — cbBapHas pawma; 6 — arperat
AKPB-4M ¢ BOAAHBIM OXNAXAeHHEM KOHASHCATOpAa: 7 — BEHTHAE BOAOPErY/IHPYIO-
Ml 2 — KoHneHcaTop; J — pele JaBNeHHs; 4 -— KOMNPEccop; J — 3ACKTPOABHIATENb;
& — TennoobMEHHHK, 7 — JALLKWTHBIA KOXYX

B cocTap KOMIIpeCCOpPHO-KOHASHCATOPHOIO arperara ¢ BOOAHBIM
OXJAXASHHEM KOHAeHCATOpa BXOAUT HONOJTHHTENBHEIE npHbop xono-
AWIbHOII ABTOMAaTHKH — BOAOPETYAHPYIOWHIT BEHTH b,

Komnpeccopro-KxorOeHcamopunie azpeeams! ¢ CAIbHUKOBHMY KOMAPEC-
copami OCHaWAKTCA KOHOICHCATOPAaMH ¢ BO3AYIUHBIM H BOOSAHBIM OX-
sTaxaecHHeM, OHH BXOOST B COCTAB XOAOAWILHBIX MALITHH AT OXJIaXIe-
HY NPOAYKTORBIX KAMEP NPCANPUSTHI TOProB/AW W IIMTAHUS.
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Puc. 6.19, KoMnpeccopHO-KOHAEHCA-
TOPHELIE arperathl ¢ BeccanbHMKOBEIMU
KOMINPECCOPAMH:

a — arperat AKB1-6 ¢ Bo3ayuiHoIiM ox/1ax-
JeHHEM KOHAeHcaTopa: ] — KOHAeHCATOp,
2 — peHTUAATOR, F — 3AEKTPONRHTATEND
peuTHAATOpa; 4 — CBapHan paMa; J5— Gec-
CATBHUKOBLIE KOMMpeccop, 6 — pecusep;
7 — pene gagneHnd; & — arperat Ak4,5-1-2¢
BOASHLIM OXNAXIEHHEe KoHI¢HcaTopa: [ —
KOMNpECCOp; 2— pene gapieHusd, F — Bo-
SOPETYIApYIHiA BeHTHAb; 4 — hunbTp-
OCYLINTENL, J — KOHAEHCATOP

W i BLINCI
BOIBI




ATperar ¢ BO3AVIHHBEIM OXNaxideHHeM KOHIOcHcaropa (pHc. 6.18, a)
COCTOHT N3 CallbHUKOBOIO KOMIIpeccopa I, FIpHBOTHOTO MEKTPOUBH-
raTens 2, KoOHAeHCATOpa 4 M pecHBepa 0, YCTAHOBREHHBIX HA CBAPHOH
pame & Kpburpbyarka 3 BeHTHAATOPA B KOHACHCATOPE € BO3AYLUHBIM
OXIKACHVEM YCTAaHOBAeHa Ha BajJy 3JeKTPOABHrareis. BpalneHue ¢
BANA INEKTPOABUTATENA HA BAN KOMIIpECCOpa TepeIaeTcs KIHHOpe-
MeHHOj1 nepenayeii. Pecupeep 6 OCHALLIEH 3aIJODHBIM BEHTWIEM 5 Ha
JHHHH XHAKOTO XNIAJareHTa. YnpaepaeHne paboToil koMmpeccopa U 3a-
LIUTA OCYILUSCTRANIOTCSH pefie NABJICHUSE 7.

KoMnpeccopHO-KOHIEHCATOPHEBIN aI'perar ¢ BOOSTHBIM OXNIaKIeHHEM
KoHIeHcaTtopa (pHc. 6.18, §) cOCTONT M3 CaABHHKOBOIO KOMITpeccopa 4,
NMPUBOAUMOTO B OCHCTBUC OT 3MEKYPOABHUTATENR J YEPe3 KIMHOPEMEH-
HYIO nepenavy. KoMnpeccop, aMeKTpOABUTaTe b U 3aIIUTHBI KOXYX 7
CMOHTHPOBAHBl Ha KOPITYCE KOHMEHCATOpA 2 HA CTISHHANBHBIX TUTOIIAT-
Kax. B HIDKHE 4acTH KOpIyca KOHISHCATopA TIPSAYCMOTPEHEI KPOHII-
TeHHBI (ankl) AAA YCTARHOBKH arperata Ha dyHnameHre, B cocras arpe-
rata BKJIIOYEH pereHepaTUBHEIN TEIMOOOMEHHHMK 6, pefe HaBiicHuAa 3,
BOAOPEIYANPYIOLINI BEHTHUNL § U COSANHUTENBHBIC TPYOOMPOBOIBI.

Komnpeccopro-xkonOeHcamoprbie azpezamsi ¢ 0eccarbruKo8biMit KOM-
npeccopami UCTONB3YIOTCA B COCTABE XQJIOAWIbHBIX MAaIWH AN OX-
NAXKICHHS CTAIMOHAPHLIX MPOIYKTOBLIX KaMep Ha NPSANPHATHAX TOD-
rOBJIH H HHTAHHA.

KoMnpeccopHO-KOHASHCATOPHBIN arperat ¢ BO3AVIIHBIM OXiTaX~
OeHKeM KOHmeHcaTopa (pHc. 6.19, a} cocTouT U3 HOpLIHEBOIo Gec-
CANMBHHKOBOIC KOMIIpeccopa 5, KoHAeHcaTopa I ¢ BEHTHJIATOPOM Z,
CMOHTHPOBaHHBIX Ha cBapHoll paMme 4. Ha Helt ycTaHOBASH TAKOKE H
pecuBep 6. Arperart OCHaWIeH peNe NABIeHHA, 3aOpPHON U COSaAUHH-
TeABHOM apMaTyposi. Pabora aneKTpoOBUIatessl BERTWIITOPA Y paboTa
SNEKTPOABUTATENS KOMIIpeccopa MexKny coGoil He ceAa3aHbl. [IpH ocra-
HOBKE JMEKTPONABUTATSNA KOMMPECCopPa SNeKTPOJIBHUIATENs BEHTHIA-
TOpa NpoJoaXaceT paboTarh,

KoMnpeccopHo-KOHAeHCATOPHBIH arperat AK4,5-1-2 (puc. 6.19, §)
€ BOAAHBIM OXNaXACHWEM KOHACHCATOPa NpeaHasHauYeH g paboThl B
COCTABE XOAOINILHOM MAIMHHEI U1 LeHTPANTH30BAHHOIO XOI040CHab-
eHHUA NMPOA0OBOJLCTBREHHBIX MAara3MHoOB THIA «YHMBepcam», B cocran
arperara, CMOHTHPOBAHHOIC Ha KOPITYCe KOHASHCATOPA 5, BXOIHUT KOM-
npeccop I, pUARTp-OCYILUTEIB 4 W NMIPpUOOPH XOJIOAHUNBHONA aBTOMA-
THUKH: pejie JaBNeHUs 2 M BOOOPETIYITHPYIOUIMIT BeHTHIE J. ATperaT MOH-
THPYETCA Ha QYHAAMSHTE HA Jlanmax, pa3sMeleHHEIX B HMXXHEH YacTi
Kopnyca KOHIeHcaTopa.

KoMnpeccopro-KOHGeHCAmMOpHute a2peaamul ¢ 2ePMEMUHHBIMU KoM -
peccopamy BBHITIYCKAOTCA B BUAE YHUMUIIMPOBAHHOIO PSAa XOMOM0-
npousBoaHTeabHOCTBIO 0,27... 1,28 KBT. ArperaThl OCHALAIOTCS TepMe-
THYHBIMH KOMITPECCOPAMH ¢ YacTOTOM BpallleHua Bata 25 u 50 ¢ ' B
cpenHeTeMIteparypHoM (BC), BricoroTeMteparypHoM (BB) u HH3Ko-
remuepatypHoM (BH) ucnonHenusx.
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Arperatel BCp u BBp ocHaaioTes pOTAIIHOHHEIMN KOMIIPECCOpa-
MM, a arperar BC2 — nopluHeBbiM KOMIIPECCOPOM ¢ INEKTPOIBUraTE-
7€M C BLTHECEHHBIM PKPaHHPOBAHHBIM CTATOPOM.

PexuM IMHTeAEHOK paboThl arperaToB PacCUHTAH HA TeMIepatypy
KOHACHCALMM XAaRareHTa He Bbiuie 55 °C, YTO COOTBETCTBYET TEMITE-,
paType OXAaXAIOLEro KOHASHCAaTOp BO3yXa He Bbilte 45 °C,

Va5pl arperatoB NpeAcabHO YHUPHLUHPOBaHbE N0 PasMEpaM, YTO
TIO3BOIBIET OCYWECTRIATE M1 BCEX UCTIOMHEHUH ¥ MoaudU KAt env-
HYI0 KOMINOHOBKY, YIIPOLKAIOUWIYIO amnnyaraunm TeXHH4YECKoe 00-
CAYKHUBAHUE H PEMOHT.

B cocrap arperara (puc. 6.20) exoaur repMequbrﬁ KoMHpeccop 4,
pebpHUCTOTPYOHBIH KoHIeHCcaTOp / ¢ BOANYINHEIM OXTAXKICHUEM, BEH-
THIATOP C 3NeKTponBurarenaeM 6 H Angopy3opom 2. Bee aneMeHTH ar-
perara MOHTHPYIOTCA Ha CTaNbHOM MITAaMINOBAaHHONK paMe 7 1 coelu-
HAIOTCA TpyDonipoBonaMi. [TpenycMoTpeHsl 3an0opHbIE BEHTHAH Ha -
HYM BCACHLIBAHHWA B KOMIIPECCOP U Ha BBIXOAE M3 pPECHBEpA.

PasHOBHAHOCTRIO ArperaTtoB ¢ repMeTHYHBIMM KOMNPECCOpaMH fAB-
asieTed arperat THa BCs, npeiHasHaueHHLIN DA OCHALLSHUA TOPIro-
BOTO XONOOWIBEHOTO 000pyIoBaHKS. OCOGEHHOCTLIO arperara aHHOTO THIA
{puc. 6.21) aBAdeTcs TO, YTO B KAUeCcTBe NMpHBOGG KOMIpeccopa { npu-
MEHEH BbIHECSHHBIH SKpAHHPOBAHHBIN 31eKTPOABUTATEb, CTATOP DAEK-

Puc. 6.20. KoMnpeccopHO-KOH-

JEHCAaTOPHBIA arperart ¢ rep-

METHYHBIM KOMTIPECCOpOM
(BC 500):

i — kornencarop; 2 — anddysop
BEHTHIATOPA, 3 — BEHTHIbL BCA-
CHBAKYMLHIE, 4 — KOMIIPECCOD,
5 — KpHUIBUATKA BCHTHAATODA,
6 — 2AeKTPORBHIATENE BEHTHNA-
Topa; 7-— pama; § — pecusep; ¥ —
KAAKOCTHOH BEHTUAL C MEXaHN-
YeCKMM PHABTPOM
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Puc. 6.21. KoMIpeccopHo-KOHACHCATOPHEIR arperar ¢ repMeTHYHEIM KOM-
NpeccopoM H 3KPAHHPOBAHHBIM ABUTATE/ICM (tuma BC»a):

] — koMnipeccop; 2 — BCACHBAKOIWHA BEHTHI; 3 — pama; 4 — BEHTHUAB KHAKOCTHOH,
5 — audnpyI0p BEHTWIATOPA; ¢ — KOHACHCATOP; 7 — 3MeKTPOLBHTATE/L BCHTHAATOPA,

& — pecusep; ¥ — BeHTUND HATHETATEIbHbLH
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Puc. 6.22. MoHOGIOYHAH XOMOAHABHAA MALUKHA!
1 = nonxou BOIAYXOONIAINTENS, T — BOZAYXOONIAIHTERD, J — NEMEHT KPEMAEHHA; 4 —
TEPMOPETYANPYIOILHA BEHTHIB; 5~ KOMINpeccop; § — paMa; 7 — BEHTWIATOP BO3AYXO-
OXRAAMTENA;, & — KOHICHCATOD ¢ BO3AYLIHBLIM OXNAXKOSHUEM, 9 — TeKTPOOBUrATEND
BeHTHARTOpa; 10— kpodwnteiiy senTHAATOpa; 1] IMUT € 37eKTPOOGODYIOBAHMHEM

TPOABUTATE/SA U30MHUPOBaH OT POTOPa H B MPOLECCe PEMOHTA MOXET ObITh

3aMcHEH 6e3 HapyIUeHHS repMeTHYHOCTH XOMIOMMABHON MallIMHBL.
Mounobaounsie xoroduababie Mauiltibl TPEACTARRAIOT COOGH npeoes

arperaTipoBaHks, TaK Kak B OBHOM arperate o0belyHeHw Boe 37e-
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MEHTBI XONOAMNBHONH MalIMHbI, BKAOYAd NMpUOOphl XOAOAUNBHON aB-
TOMAaTHKH M 3NEKTpoobopyROBAHUS LIS YIIpaBIeHUA padoToi KomI-
peccopa M BEHTHBITOPOB KOHAEHCATOPA H BO3IYXOOXNaOUTeTs.

Bce aneMeHTH MoHOONOUHOM XOMOAMARHON MAILKWHBI CMOHTHPO-
BaHBI HAa paMe 6 (puc. 6.22), HMelouel Coil TEIIOBOH M30MILUMH CO
CTOPOHE! BO3AYXoOoxaauTensa. CepXy IUTHTHI pa3sMELLEH KOMITpeccop-
HO-KOHISHCATOPHBII arperaT, a CHH3Y — Bo3ayxooxanurens 2. Ilo ne-
PHMETDY paMbl (& YCTAHOBAEHB JIEMEHTH KpeluleHHd 3 I IIpHcoe-
OHHEHUST XOMOAWIRHOH MALTHHE! K CHIIOBBIM 3JIEMEHTAM TIPOEMa XO-
JOIMNEBHOTO 000PYAOBAHUA, HATIPHMED, K BEPXHEH YacTH XOMOMMIIb-
HoOro IiKacga.

B cocraB KOMIpPEeCCOPHO-KOHACHCATOPHOIO arperaya BXOHHUT rep-
METHYHBIH KOMIpeccop 3, KOHASHCATOP & ¢ BO3AYILUHLIM OXTaKICHHA-
€M, PETeHEPATUBHHI TEeIOOOMEHHHK, (GHIBETP-OCYILINUTENb, TEPMO-
PETYMHPYIOIIHIT BeHTHNb 4 H KT /1 ¢ 3nexTpoobopyioBaHHEM.

HenocpencTeeHHO Mod paMoi YCTAHOBIIEH DeOPUCTOTPYGHEINA HC-
TapuTeNb M BCE 3MeMEHTH BEeHTHIATOp2 BO3TyXooxaaguTend. TepMo-
pPeryiMpyIOWHi BeHTHIE U HU3KOTEMNIEPaTYPHEIE TPYOOTIPOBOAEI TEP-
MOY3OMUPOBAHEL KOXYXOM U WLIAHrAaMH M3 MOPUCTON PE3MHLL.

QMOAHUTENBHO B COCTAR MOHOOGMOUHOM XOMONUNBHON MALIMHEL
BRKJIJYEHA JIAMITa OCBeIleHUA U MHKporiepexmoyatenan. Mukponepe-
KTHOUaTeNd MpeaHasHadeHs! Al BKIIOYEHWS NaMIIBl OCBELIEHHA NMpH
OTKPEIBAHMH ABepeil 1 OTKNIOUEHHA BERTHRATOPA BOJMYXOOXIABTHTEI.

MaluMHBE JAHHOTC THIA HCTIOABL3YIOTCSA B COCTABE CpeIHeTeMuAepa-
TYpHBIX MIKador H1X-0,71 u IIIX-1,4.

6 Crpeasuos



Fnasa 7. CUCTEMBI OXJTAKIAEHA

7.1. Knaccndmkauma cucreM oxnaxnennn

XonopuApKas MallMHa, COCTOAILAST M3 YETEIPEX OCHOBHLIX DJICMEH -

TOB_(KOMITPECCOPa, KOHACACATOPE, HCILapUTEN, APOCCENUPYIOIEro
YCTDON A_COCTABHOM JTOOMABHOM YCTAaHOBKH.

! B Hee MOMMMO XOROOWALHONR MAlIWHBI BXOOWT OOLEKT OXNaXIeHWs,
BCnomoraTeNbHble YCTPOHCTBA, CPEICTBA ABTOMATHYECKOTO PErynmupo-
BaHHs.
O0LEKTOM OXAAXACHHA MOXET CAYXHUTE XONOOWABHBIA MKa(p, 0X-
naxaaeMule TIPHIABOK Y BUTPHHA, XOJOIMIBHEIE IPONYKTOBLIE KaMe-
pBl NIPESANPHATHIT TOPTOBIH, MATAHMSA, XONCIUNLHBIE KaMepbl pac-
TIPSAEAUTEABHBIN, DA3UCHBIX, 3arOTOBUTENbHBIX XONOIMIEHUKOR TaK-
Xe ABRIAIOTCS oDbeKTaMu oxiaxineHna. HezapucHMo oT TOTO, YTO AB-
JIIeTCA OOREKTOM OXNaXKACHUA, OTBOA TEIUIOTH OT 00LEKTa OxXIaxie-
HHSA MOXET OCYILIECTBIATECA PASHBIMUH CTIOCCOAMM ¢ HCIOIB3OBAHHEM
pPazsIMYHBIX CHCTEM OXNaxaeHusl. BHIGOp CHCTEMB! OXIIAXKICHHA 3aBH-
CHT OT KOHKPETHEIX TpeGoBaHHUH, TIPSIBABNAEMbIX K 0OBEKTY OXNaX-
geHuda. OnHako cylecTsyer pad TpeboBaHuil, KOTOpPHIE JONMKHBI CO-
BMONATECH HE3aBUCHMO OT BHIOpaHHON cHCTeMBI oxnaxneHus. K 3TuM
TpeQOBAHHAM OTHOCATCA:
MoANEPKAHHE TEMITCPATYPHOTO peXruMa OOBEeKTA OXNAXKACHHA H
XpaHHMBIX B HEM TPOIYKTOB,
TIPOCTOTa B IKCMAYATAIIMH NPH MUHUMaNbHOM KONWYeCTBE Opra-
HOB YIIpaBNeHUS (BeHTWIEH, nepeKnyarenei);
Be30mACHOCTS M1 00CHY:KHBAIOIIETO NTEPCOHANA,;

CHCTEMEL
HETOCPEUCTRBEHHOTO ¢ TIPOMEXKYTOYHBIM
OXTAKAECHHA TEMAOHOCHTETEM
| ¢ OTKpPBITHIM ¢ 3aKPBITHIM
HacocHad OesnacocHadt || yonapyutenem HCRApHTENEM
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Puc. 7.1, CHCTEMSbI OXNAKIEHHA



JONTOBEIYHOCTE paﬁDTH SNMCMEHTOB CHCTEMBI OXNANMICHHUA H HCBEI-
COKas CTOMMOCTE Ha €€ CO3daHMe.

B HacTOs1Iee BpeMA IIPAKTHYECKH BCe TOPTOBOE XOJMOAHABHOE 060~
PYAOBaHHE BHIMYCKAETCA B BHIE KOMILIEKCHEIX XOMOAHUNBHBIX YCTAHO-
BOK, OOBEAHHSIONINX B OOHOM arperate M XoNnoOWIbHYIC MallHHY, H
OOBCKT OXITAXKICHH.

bBonee KpyNHEIE XONOAWAEHBIE YCTAHOBKH, BKIIOYas NPOAYKTOBLIE
OXJTANNACMBIE KaMepsl HPCIIPHATHI TOPrOBIH, MTHTAHUA, KOMITOHY-
OTCA Ha M3 OTAENLHLIX ArperaTos, Y3J0B M 2JEMEHTOB B COOT-
BETCTBUH C ONpeIe/eHHON cUcTeMOol OXJaKIeHHA.

Bcé cucreMbl oxmaxmeHHA {pHc. 7.1} He3aBHCHMMO OT pPAa3MEpOR,
XOJOIONPOH3BOIUTENBHOCTH, Ha3HAY€HHNA MOXKHO PASAEUTh HA CHC-
TEMBl HEMOCPEICTBEHHOINO OXMAKICHHA U CHCTEMBI C ITPOMEXYTOY-
HBIM TEILNTOHOCHTEIEM.

7.2. CHcTreMBl HENOCPEACTBEHHOIO OXJIAXKICHHUA

B cHcTeMax HeMOCPEeACTBEHHOTO OXJAXICHHA TEIIOTa, OTBOINMAan
OT OOBEKTAa OXNAXKICHHA, MEPeIacTCd HENOCPSACTBEHHO XIaNAreHTY,
JTa nepenaya TeIUIOTH OCYIIECTBIAAETCA B TEMNOOOMEHHEIX anrnapa-
Tax, YCTAHABIMBAEMEIX B oxNaxXaaeMbx obnemax o0opydoBaHHA, XO-
JIOOMIBHBIX KaMepaX. 2TH TermNooOMeHHEIE alllapaThl HA3bIBalOTCA HC-
TAPHTERAAMH XOTONWIBHEIX MAIUMH, BO3AYXOOXNANWTENAMH WA Ka-
MEPHBIMH OXTAXIAI0HIHMHK OaTtapeaM. Tlogavya xnagarc¢HTa B HCIIapH-
TEIU MOXET OCYIUCCTRAATECA O¢3HACOCHO M ¢ NOMOLUBIO IUPKYAALIH~
OHHOTC Hacoca.

B 6e3HACOCHBIX CHCTEMAX UCTIAPUTEAL WIH BO3MYXOOXHANUTE/IE 32~
MOJSHAECTCSA XJ1aJare¢HTOM o4 AeHCTBUEM DA3HOCTH JaBNCHHH KOHIOCH -
CcalWH M KUTIeHHA. B HACOCHBIX CHCTeMaX AT MOAaYH XUAKOTO X1ana-
NeHTa B ICMIApUTENE UCNOAL3YETCA CIIEUHMAIBHEIA HACOC XKHUAKOIo Xiia-
JAarcHTAa.

BeaHacoCHEIE CHCTEMBI HEMOCPEACTBEHHOTO OXAAKISHHA HAUIIH
HaHbonbUIee paclpocTpaHeHHe B TOPTrOBOM XOJOAMIBHOM 060pYyAoO-
BAHVH U XOJOIHABHBIX YCTAHOBKAX MPOAYKTOBBIX KaMep HpeInpuaTHA
MTUTAHUA H TOPTOBAW. DTH CHCTEMBI HECHOXHBIE 110 KOHCTPYKUUM,
AOCTATOYHO MPOCTHI B IKCIAYATALINH, ASTKO NMOLBSPraloTed aBToMa-
TH3ALAH.

I1priMepoM XONMONIWIBHOH YCTAHOBKH ¢ Be3HACOCHOM CHCTeMOH He-
MOCPESOCTBEHHOIO OXNAXISHUS MOXET CHYXXHTH NONHOCTBIO aBRTOMA-~
TH3UPOBAHHAA XOMOIWJIBHAs MALUMHA ¢ IMepMETHYHBIM KOMIIDECCO-
poM {puc. 7.2). XonooH/bHbI¢ MAILIMHB TaHHOTO TUIIZ2 UCTIONB3YIOTCA
B TOProBOM XONOAHMNBHOM OOODPYIOBAHUH — XONOIUABHEIX WIKadraXx,
OXNAXKI2eMBIX TIPHAABKAX 1 BUTPHHAX, B OXNAXIASMBIX TOPrOBBIX aB-
TOMATAX.

B coctaB X0n0MHABHONH MAallIMHBI BXOIAT KOMIIPECCOPHO-KOHACH
CATOPHBIH arperar M o0BeKT OXJTAKIAEHHA C YCTAHOBAEHHEBEIM B HEM
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Puc. 7.2. De3dacocHas CHCTEMA HEMMOCPEACTBEHHONO OXAXICHHA:

I -— TepMOpErynupYOWMit BEHTHAL, 2 — HCTIAPHTEND; 3 ~— KOMIIpeccop; 4 — DeCHBED,

5 — GuALTp-OCYWKTENE; 6 — KOHACHCATOP ¢ BOSAYLWIHBIM OXTAXIAEHHEM] 7— KOMN-

pPeCCOPHO-KOHACHCATOPHBI arperar; TP — pene temnepatypul; MIT— MarHUTHHIA
MYCKrATEND

ucnapureneMm 2. JAng 3anofHeHUS UCTIAPUTENA XIaJarcHTOM INpHMe-
HEH TEPMOPEIVIHPYIOILHE BeHTHIL [, TeMnepatypHBIi pexumM B OGeKTe
OXNAXAeHUs MOANEPKNBAETCA C TIOMOLIBIO pefie TeMmueparypsl 7F. Tipu
MOBLILIEHHH TEMIIEPAaTYPhl B 00heKTe oXaxaeHus peae TP nocpen-
CTBOM MAarHUTHOI'O HCNycKarena MIT BKIoYaeT 3MeKTpPONBUIATEND
KoMmpeccopa 3. Kak TOABKO TeMriepaTypa B OXTaXiIaeMOM 00bEeMe
TMOHNU3HTCSA HIDKe YCTAHOBIEHHOTO YpoBHA, 7P n MIT ocTaHOBAT ABU-
ratejab KOMIpeccopa 3.

Bonee cnoxuoi, obCIyXUBaOILEH HECKONBKO OOBEKTOB OXTaXIe~
HUSA, ABIACTCA XONOAHABHAA YCTAHOBKA ¢ KOMIPECCOPHO-KOHIEHCA-
TopHbIM arperatoM AK-OB4M (puc. 7.3).

JaHHaA X0J0IHNbHA YCTAHOBKA TAKXKe OTHOCHTCA K Ge3HACOCHON
CHCTEME HeMOCPeICTBEHHOTO OxXNakAeHUA, (HIUH KOMIIPECCOPHO-KOH-
IeHCATOPHEIH arperat 9 o0ecreynBacT MOMACPXKAHKE TeMIICPaTyphl B
JBYX KaMepax, MpUYeM TeMITepPaTYPHBbIH peKUM XOJIOXWIBHBIX KaMep
GyaeT TIpaKTHYSCKH OOMHAKOBLIM. PeryJIMpoOBKO TepMOperynupyouInx
peHTHNIEH (TPB) MOXHO HOOMTHCA DA3HBIX TEMIIEPATYD B Oxlaxiac-
MBIX KaMepax, HO Pa3HOCTEL TEMIIEPATYP HE MOXKeT ObITE Gonbire 3...5 °C.

HenocTtaTkoM 683HACOCHBIX CHCTEM HEMOCPEACTBEHHOTO OXNAK-
OEHHS] ABMACTCA OTPpaHUYEHHME PACCTOSHHA OT KOMIIPECCOPHO-KOH-
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Puc. 7.3, beaHacocHas cHCTeMa HENOCPEACTBEHHOTO OXAANXAEHHST ¢ KOMITPEC-
COPHO-KOHASHCATOpHLIM arperatoM AK-DB4M:
J — xomnpeccop ©B-6; 2 — GUIBTP~OCYIINTENE; F -~ KOHACHCATOP ¢ BOAAHEIM OX1ax-
AeHMeM; 4 — BOAOPETVAHPYIOLIHA BEHTUAL, 5~ ABYXOIOYHOE peie AaBACHNA; 6 — MC-
NapuTenn; 7— TePMOPETYANPYIONINE BeHTHH; & — pereHepaTHBHBIH TeMnooOMEHHHK;
9 — KOMIpeccoOpHO-KOHASHCATOPHEIA arperar

JEHCATOPHOIO aTPeraTa A0 HCMapuTeaeii HIW BO3OYX0oXIaauTeNneH B
kamepax. [Ipenenshas 1MHa TpyDOONMPOBONOB He A0KHA NIPeBhIIATh
10 mM.

Ha KpyINHEBIX XOMOAUMIBHUKAX MPUMEHSAKTCA HACOCHBIE CHCTCMBI
HEMMOCPEACTBEHHOIO OXIAXAeHHA, OCHOBY KOTODBIX COCTABITAINT XO-
NOAUALHEIE MALUHHEL, padoTAalOWHE HA aMMMAaKe.

Tlo crioco®y pasMewieHns O0BOpPYNOBAHUA CHCTEMbl OXJIAXKIEHHS
MOAPA3ACTIIOTCA Ha JeUEHTPANH3OBAHHEIE H LIEHTPATN3OBAHHEIC.

B neneHTpanu30BaHHOH cUCTeMe OXTAXAEHUS KaKabli 0OBeKT 0X-
NAKICHWA OCHAIIAETCA AaBTOHOMHON, MOAHOCTLID ABRTOMATH3UPOBAH-
HOM XONOOWNbHOH MallHHOMN.

B ueHTpan3oBaHHO CHCTEME OXNIAXIEHHSA BCE arperaTHpoOBaHHOE
o00pyOBaHNE pa3MenIaeTcd B obLIeM MAILHHHOM OTHENEHNH, COeTH-
HEHHOM H30JIMPOBAHHBIMU TPYOOIPOBOLAMH € HCMAPHUTENSIMH MAH
BO3AYXOOXJIADUTEAAMM, YCTAHOBNCHHBIMY B XOACOUABHBIX KaMepax.
KoRueHTpaLwHa oGopyLoBaHUA B OOLUEM NMOMCIIEHHH 06/IEryaeT ero
ODCHYXHBAHUE U KOHTPOAB 2a padoToit. KpyTHBIe MAra3MHel TUTIA «YHI-
BEpCaM» MCTIONB3YIOT LEHTPATH30BAHHYIO CHCTEMY XOIOA0CHADKEHUS,
B KOTOPO# BCE KOMIIPECCOPHO-KOHAEHCATOPHBIE arperatsl COOPaHLL B
OZHOM MALHWHHOM OTASNCHMWH 3a NpedcaaMu TOproporo zana. Heno-

165




CTATKOM CHCTEMBl SIBASACTCA (DUKCHPOBAHHOE PACHONOXCHUE OXJIAX -
JaeMoro o0OpYyIOBaHHKA B TOPrOBOM 3aJI¢ M HEBO3MOXHOCTE €I'0 nepe-
MEIHEHUS €3 NEMOHTAXA XOJIQOJHNBHBIX KOMMYHHKAIHH.

7.3. CacreMbl OXAAKIEHNA ¢ NPOMEXKYTOYHLIM TEILTOHOCHTENEM

Jins cTauMOHApHBIX XOMOAWIBHHWKOR HeEDONBUWION eMKOCTH, TPAHC-
NMOPTHRIX CHCTEM (x(enezﬁonopoxmbm,:i BOAHBI I XOMOAWILHBIN TpaHC-
OPTY WIN OCOOLIX CAYYACB, HCKMIOYAIOIHMX HATU4YMe 1pHOOpOB He-
NOCPeACTBCHHOIO OXNAXICHHS B XONOMHILHEIX KAMEpaX, HCIONE3YIOT
OXJAXKIAOLIME CHCTEMBI ¢ TIPOMEXYTOUHBIM TCILIOHOCHTENEM.

OTBOA TEMNOTHI H3 OXNAKIACMOTO TIOMELEHHA OCYUISCTRIBIETCS 10C-
NEAOBATECALHO: CHAYaNa K [IPOMEXYTOYHOMY TEIUIOHOCHTENIO B OXJIaXK-
JawInux Garapedx, 3aTeM OT NMPOMEXYTOUYHOIO TETIOHOCHTE] K XJ1a-
JareHTy B MCTIapHTeNle XONOAWIRHOH Mawmpel. B KauecTse npoMexy-
TOYHOIQ TEIVIOCHOCHTENS HCIIONB3YIOTCHd BOAA (JUTSH TONOXHTEIBHBIX
TEMNEPATYP), BOGHBIE PACTEOPH XJIOPHAOB HaTpHg M KaneuHg {Na(Cl
# CaCly), BogHBIE pacTBOPBl STHUACHIMIMKOAA W HPOHHICHITIHKOAS.
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Puc, 7.4. CHcrema oxnaxiheHus
C TIPOMEKYTOUHDbIM TEMIOHOCHTENEM
M OTKPLITHIM HUCTEAPHTENEM:

{ — UMPKYJIALUHOHHLIA Hacoc;, 22— Kna-
naH obpatnmii; 3 — oxnaxnamume Ga-
TapeM; 4 — Gak McnapuTeas; 5 — Mcra-
PHTENL XOMOAHIBEHON MallHHEL
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Puc. 7.5. CucreMa OXNaXIcHHA
C MPOMEXYTOUHBIM TEIUTOHOCHTENEM
W 3aKPHITBIM UCTIAPDUTENIEM:

I — uupxynaumolHelit Hacoc; 2— Wcna-
PHTENDL XOMOAMTLHON MAWSMHLI, J-— OX-
naaanmKe Gatapey; 4 — pacliHpHTEND-
HHH 6ak; {—— nomawmmii TpyGonpoBoa;
T — ofparHeii TpyBonposoa; Il — koM-
MeHCRUHOHHB I TpYGOIpoBOa



B 3aBHCHUMOCTH OT KOHCTPYKLUMH MUCTIAPHTENA [T OXNMAXISHUS Npo-
MEXKYTOYHOTO TEILIOHOCHTENS Pa3iMYalOT CHCTEMBI OXAANXOSCHHA ¢
OTKPBITHIM H 3aKPHITHIM HCTIAPHTENAMH. B cHCTEME OXTAKAEHHS ¢ OT-
KPBITBIM HCTIapuTeaeM (puc. 7.4) oxnaxneHHBIH TEIINMIOHOCHTENL M3
0aka 4 HacocoM 7 noaeTcs B oxIaxiawolue Gatape, YCTAHOBICH-
HbIe B KaMepax oXiaxkneHud. B nponecce oTBOAA TEIUIOTH M3 KaMep
OXNAXICHUSA TEIUTOHOCHTEND ITOAOTrPEBaeTCA U MOCTYNACT B 6ak 4 Hc-
rnaputena. TermoHoCHTeNb B BaKe oxaXaaeTcs NpU OTBOAE TEIUIOTH K
KUTIIIEMY B TpY0ax HCHApHTE A J XagareHTy.

HcenapuTeni JAHHOTO THII2 AOITYCKAKT 00pa3oBaHHe TBepaoii ¢pasnl
TEIUIOHOCUTEMA HAa TpyDax, 4TO MCMOIB3YETCSA B KAYECTBE aKKyMyMNs-
TOpa TEHJMOTH! MPH HEPABHOMEPHOM TEILTOROM HArpY3Ke HA CUCTEMY
OXIaXIeHHMA.

KOHTaKT TEIUIOHOCHTEIS ¢ META/UTHYSCKUMH 3/IeMEHTaM# CHCTE-
MEL OXJIAXKIEHUA B MPUCYTCTBHH aTMOCGEPHOrO BO3AYXa MPHBOAMUT K
YCHWIEHHOM KOppo3rd. CpoK CIYKOB! TpyG M IPYTHX €MEHTOB CHCTE -
MBI He TIPEBRITIIAET ITATH JIET.

CucTreMbl OXIRKICHAS € 3aKPLITHIMH UcTapyTessiMu (puc. 7.5) vaiie
BCErO NPHMEHAKTCH B MHOTOATAXHEIX CTAaIHOHAPHBIX XONOAWIBHHA-
kaX. TenmoHOCHTeb HacoCcoM [ NMPOKAYMBAETCA Yepe3 HCMAPHTEND 2
XONOAHON MalTHHEl K TIOJAETCA B OXJIAaXHaloune 0atapeH 3, ycTaHaB-
JIMBaeMEIe B KaMepax OoxnaxaeHHs. TemIoHOCHTENE TOCHe OXTaxaalo-
KX Gatapeit cobupaeTca B KOJUIEKTOP H 1o 00paTHOMY TpyGonpoBo-
ny II nonaercd Ha BcachiBaHHE B Hacoc J. O0BEM TEIUIOHOCHTSIA CY-
LIECTBEHHO 2aBHCHUT OT €rQ TeMIiepaTyphl. 11 KOMTieHCAlHH N3MeHe-
HHUA o0beMa MNpeaHAa3HAYCH pACLUMPHTENBHBIL 0aK 4, coeqMHeHHBIH
KOMITCHCALIMOHHBIM TpyOorpoBoaoM {1 ¢ apeHaxKHOoi cCHCTeMOid.

JOCTOMHCTBOM CHCTEMEl OXNAXAEHUA C 3aKPHTBIM HCIapHTEIEM
ABAACTCA MEHBLUAS BEAMYMHA KOPPO3HM, MEHLLINE 3aTPaThl SHEPTHH
Ha TIPUBOD, HacoCa, TMOCTOAHHBIIR COCTaB TENMAOHOCHTENA B KOHTYpe
CHCTEMBI.



Cnasa 8. PACYET U INPOEKTHPOBAHHUE
XOJOIWIBHBIX COOPYXKEHWUH INPEINPUATHH
TOPTOBIM U MACCOBOTO TIATAHHSA

8.1. Hcexoanbie Janbie 3As pacdera

IpoekTHPOBAHUE TIPEONPHATHS MACCOBOTO NMUTAKNA (3MAHMA, 1IeXa,
pecTopaHa, Marazida M MNp.) WAH 4acTH TPeAnpusiTHa (HampuMep,
GNOKA XOMOIWILHEIX KaMep) TipelanoJiaraeT pa3paboTKy KOMIUIEKCa
TEXHWYECKOH NOKYMEHTALMH, HeOOX0AMMOM IS TIPOBENCHUS CTPOH-
TeJIbHEIX U MOHTAXHEIX paGoT. B COCTAB [1pOeKTa BKITIOYAKIOTCH PACUET-
HO-NOACHUTENLHAS 3aANCKA, YEPTEXKH H CMETHL.

A4 BEIMIONHEeHRA pacyera 6J10Ka XONOAWIBHBIX KaMep NMpearpHs-
THHA TOPTOBJW WJIW MacCOBOro NMUTAHWSA HeOOXOAUMO 3HATE CHEAVIO-
UI¥e HCXOMHBIE JaHHBIC: KIIHMATHYCCKYIO 30HY PacnoJoXeHHd npe-
FIPUATHA, aCCOPTHMEHT M CYTOMHBIM pacxod INMpONYKTOB {10 TIpel-

MPUATRIO, PACTTOJIONKEHHE GNOKA 110 OTHOIIEHHWIO K YPOBHIO TPYHTA |

U T. 1.

Knumaruueckne yenosua. [TapaMeTpbl HAPYXKHOTO BO3yXa OKa3bl-
BAKOT OINPEACNSIIONICe BAUSHHE HA TONLUNHY CTDOUTENLHOTO Orpaxne-
HUA XONOOMABHLIX KaMep U paACUSTHYIO TOMILHHY TEMAOBOH U30MALIKH
orpaxjaeHud. Jna epibopa B pacdyeTa orpaxkieHusi HeODXOMUMO oTipe-
HEAUTE KIHMATHYECKYIO 30HY pa3MClIeHHUs TPeaiPHATHI MacCOBOTO
THTaHMA WIM TOPropay, Ansd KOTOPOro MNpPOoSKTHUPYETCa ONOK X0ma0-
IUABHBIX KaMep. TeppuTtopia Poccuiickoi Pepepali pazaeneHa Ha
TPH KINMaTHYECKUE 30HEI, ONPEaeaAeMble MO CPEIHETOAOBOM TEMIIE-
parype. cesepHas oT 0 °C w Hixke; cpendss ot | 1o 8 °C; wxHag o1 9 °C
W Bhbille.

PacueT TennomnprToKoB OM0Ka XOROAWIIBHEIX KAMED TIPOBOAKTCA 19
HaubOJIee HANMPSTKEHHBIX TEMIEpATYPHBIX YCIIOBHIT — M0 PACYETHOM eT-
HeH TEMITepaType HapyXHOre BO3AyXa reorpadHYecKoro NyHKTa, B
KOTOPOM PacnoJoXKEHO mpeanpHaTue. B KauecTBe 5TOH TeMNepaTypobl
MPUHUMALTCSA CPEAHEMECAUHAA TEMTIEPATYPA CAMOT0 XapKOTO MecALa
¢ YY4€TOM MAKCHMANBHBIX NHKOB TEMNECPATYPEI N4 JAHHOTO BpeMeHH.
PacyeTHbic TeMNEPATYPsl HAPYXHOTO BO3AYX2 INA HEKOTOPBIX TOPO-
nos Poccwitckoit @enepauuy npupeacHst B Tabn. 8.1.

ACCOPTHMEHT H CYTOMYHBIE pacxoa npoaykTob. Kak nipaBunio, cyroy-
HBIH Pacxod NpOAVKTOB TI0 MPEANPHATUIO TOPTroBA® M MACCOBOTO MNH-
TAHMS OTPEAENAETCSA HA OCHOBAHHM TEXHOAOIMYECCKHX PACUETOB, YUH-
THIBAIOUINX MEHIO, YHCIIO NOCAGOYHEIX MECT, 0DOPauuBaeMoOCTh Nipel-
MPUATUS THTAHKA, IPY36000POT Mara3nHa | 1p.
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TaGauna 8.1

PacyeTHAR JIETHAA TEMNEPATYPA HAPYIKHONO BOIAYXA
A% rexoTopmx roposos Poceuiickoit Cesepauun

PacuetHas temnepatypa, "C OTHoCHTENTLHAS
lopon DAAKHOCTL BOAAYXA

CpenHeragonas JTETHAHA 0, o,

ApXaHrenscK 0.8 27 63
ACTpaxaHb 9,4 34 37
BranueocToK 4,0 30 . 79
ExatepuuOypr [,2 30 54
HpkyTck -1,t 29 58
KpacHonap 10,8 34 46
KpacHostpck 0,5 30 52
Mocksa 4,8 30 50
MypMaHCK 0,0 25 63
| Hosocubupck A 30 56
Coru 13,4 32 67
Xabapopck 1.4 32 67
faTa 3,0 33 56

Hns IpeanpHATHS TOPTORTH PACXOA NMPOAYKTOB ONpele/iseTCs Map-
KETUHTOBBIMK HCCNCAOBAHKAMH MUKPOPAWOHA PACTONOXCHMA Mara-
3UHA WK TIPOCHO3UPOBAHMEM CYTOYHOTO pacxoda NPOAYKTOR Ha OC-
HOBaHHUH OMBITHBIX AAHHEIX.

Bce ckoponoptailHecs NpoAYKThI, XPAHHMEBIE B XOMOAWIBHBIX Ka-
Mepax, Llesaecoobpa3Ho pazbuTh Ha CNeAyIOLLHE FPYNIILI;

MACO Y MACONIPOAYKTEL,

peiba ¥ peIGONpOIYKTHL,

moypadbprKaTel (MSCHBIE, PRIGHBIE WIH OBOLLHLIS);

TACTRPOHOMHS, '

MOJTOUYHEIE H KUPOBHLIE TIPOAYKTHL,

(PPYKTDLI, OBOIUH, HaITHTKH.

Hna Kaxmoit rpynubl MpooyKTOB XeJaaTeNbHO MpeAycMaTpHUBaTh
OTASTBHYIO XOROAWILHYIO Kamepy. Jlonyckaerest 00peARHeH e HeCKONb-
KHX TPYNIT MPOAYKTOB B OJHOW KAMepe C YYETOM AONYCTHMOTO TOBap-
HOTO COCEACTBA MPOAYKTOD H PEXKWMOB XpaHeHUWA.

PexuMbl xpaHenus npoxykTos. [TpasUabHbIH BEIOOD PEXXHMOB XO-
JIOIWABHOrO XpaHSHHA TTHLLERLIX MTPOAYKTOBR (TEMIIEPATYPa U RIAXHOCTh
BO3AYXA B XONOAMABHEIX KAMEpax) HMEeT BAXHOE 3HayeHHe AJA obec-
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MEYSHHUA BHICOKOTO KAYeCTBa IMPOAYKTA B YMEHBIUEHHA €TI0 TIOTeph.
B cTauoHapHBIX XONOTUALHEIX KaMepaX TIPSANpHITHI MacCOBOTO TIH-
TaHWA W TOProBAH MPOIYKYBl XpaHATea He Gomee 5...7 ¢yT., npuyeM
HA XpaHeH#e OHH MOCTYIIAIOT MOCAE NIPEABADHTENLHON XONCHHIBHOM
00paboTK (B OXNAXKACHHOM WK 3aMOPOXEHHOM COCTOSIHHH).

Jmd KpaTKOBpPEeMEHHOIO PeXHMa XpaHeHHMS NPONYKTOB PEKOMEH-
NOBAHBE CICAYIOLLNE TEMIIEPATYPHO-BIAKHOCTHHE PEXHME! XpaHEHM
(tabn. 8.2). AN

L]

Ta6nuua 8.2
PeXxHMBl XpaneHua ocHo HBIX TPYTIN NPOAYETOB
. i OTHOCHTEREHAR Kpamnocts
Kamephl xpaneuns Temnepatypa, °C RTAXHOCTD, % BOATYXOOBMEHE
Msca +( 80 -
PriGnt -2 95 -
Mojioka, MOMOUYHBIX
NPOAYKTOB, XKUPOB, ,
ANL, TACTPOHOMKH +1...+3 80 -
TTonvibabpukaros:
MACHBIX 0 90 ~
PHIGHBIX =0 90 ~
OBOUTHBIX +2 85 4 B CYTKH
DpyKTOB, Ar0A,
OBOLLE, HATIHTKOB +4 ... +0 90 4 B CyTKH
TTHUEBBIX OTXONOR +2 - 10 B uac

Ecny npoayKTel XpasATcsA BO BNANOKENpoHMLaeMol YIIakoBke, TO
TpeGOBAHUA K OTHOCHTEABHOIM BAAKHOCTH B KAMEPE MOTYT GbiTh CHH-
XEHB.

8.2. IIpoexmipoBanne 6AOKA XONOAUSLHBIX KaMep

IIpu MpOeKTHMPOBAHHH BHOBB CTPOSLIMXCH H.PEKOHCTPYHPYEMBIX
3NAHHI M NOMEILeHUIE XONONWIEHUKOB I NMUILEBEIX NPOOYKTOB pPy-
KosoacTByrrca CHull 11-105—74 (CrponuTenbHEIC HOPMEL M IPABHAA.
«XONOAWABHHKU. HOpMEI NMpOeKTHPOBAHMA» ).

IIpoexTuposanie GIOKOB XONOIMABLHBIX KaMep NS MpeaArpHATHI
TOPrOBAW H NMUTAHUA HMEET CBOIO CreHdbHKY.

Hopmel 1 npaBuia NpoeKTHPOBAHKSA IIPEATIPHATHH TOProEiHn o1l-
pemenedsl CHull 11-77—80 (CrpoMtenpHble HOpMBL M nIpaBuia «<Ma-
Ta3rHbel. HOPME! IPpoeKTUPORAHKA» ).

TIpH NIPOSKTHPOBAHKH WIH PEKOHCTPYKIUWH MAaras’iHa YUCHO XO-
JIOOMNBHEBIX KaMEp OTIPeaesieTcs pasMepoM IpeHTpHATHS M XapaKre-
POM TIPOAABAEMBIX NTPOAYKTOB,
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IInomaap xonoannpnsx KaMep. [Ipu onpeaeacHuH TowWaneii xono-
JHIIBHBIX KaMep YYHTHIBAIOT: YHCNO pabodMX MeCT ApOAABLIOB, PacXol
MPOIaBacMOro NMPOIYKTa H TUICILAIL TOPIOBOTO 3a1a. '

B coppeMeHHBIX MNPEANMPHATHSAX TOProBAH NMPOJOBOARCTBEHHBIMH
TOBapaMu npuMepHo 30 % 060pyJOBaHHSA TOPrOBOTO 3a71a COCTABJAET
XONOOMIbHOS 000OpPYAOBAHHE.

HopMEl mutomaay oxnaKaacMEIX KaMep OpeanpHAaATHI TOPTOBIH Mo
BUIAM ITPOOYKTOB, OTHECEeHHEIE K 10 M? molliagK ToproBoro 3ana Ma-
ra3uiHa, NpubeneHs! B TaGi. 8.3,

TaGnuua 8.3
HopMmpl MIOWARH OXAAKIACMBIX KaMep NPEANDHATHIE TOProRAH
Kavepss xpacana Hopua rOULAIH Kakepw, oTcCCias
Msca 2,8
P65 2,2
TacTpoHOMHH 2,8
BuHa, nMUBa, 6¢3aKOrOAbHBIX 1.7
HANUTKOB
DpykToB 4,4
Osoleit 2,2

[Mnomane oTAEASHON XONOTHUABHON KaMepH He MOXeT OHITh MEHb-
me 6 Mm%, 2 MUHEManbHasA DIMHA KaMephl B IaHe — 2,4 M. Ywncio
KaMep ONpelendeTcd KOMHYSCTEOM Tpyln TOBAPOB, PEanu3yeMBIX B
MarasMHe, U BO3MOXHOCTLI0O OOBESIHUHEHNSA TORAPOB B OJHOIH KaMepe
C yUeTOM TOBApHOTO COCEACTBA.

[Ipy rpoeKTHPOBAHHMM OXJIAXAAceMOl KaMepH XpaHeHHMA KOHAM-
TEPCKUX H3ACAUN MCXOOAT M3 NMJIOLWAAM TOPrOBOroO 3aia, 3aHATOH nox
KOHANTePCKHI oTaen, B GONBIUMHCTBE CNYYACB B pacyeT NMPpHHHMAIOT
I M? IUIOIADHM XOMOMUTLHOM Kameprl Ha 18 M? miolamu ToOproBoro
3aN1a KOHAMTEPCKOTI'O OTAETNA.

B MarasuHax NpeoycMaTpHBalOT HEOXIAKIACMBEE KNAJOBble JUIS Xpa-
HEHHA HECKOPOMOPTALUMXCS NMPOAYKTOB, a TAKKe MOMeIeHHs WIS moa-
FOTOBKH TOBAPOB APH KaMepaX XPaHCHUS MACA H MOJOYHBIX MTPOIYKTOB.

Ha npeanpuariax MaccoBOrQ NMUTAKUA YHCIO M pasMepH oxXJiax-
JAEMBIX KaMep ONpeaessinTcd HAZHAYCHUEM TPEATIpHATHA, YHCIOM
MOCATOYHBIX MECT, BUROM TPOAYKTOR INA NPHUTOTOBAEHUASA OMI00 (ChI-
pbe UM noxygadprKaTte). PacueTH MeHIO MO3BOAIOT COCTABUTE ITPO-
OYKTOBYI0 BEIOMOCTbH CYTOYHOIO pacXola MPOAOVKTOB, KOTOpas Chy-
WMT OCHOBAHHEM JJIA ONpele/eHUA TUTOWANeH OXTaKAaeMbIX KaMep.
HopmMbl 3arpy3k NpOAYKTOB B OXNAXAAEMbIE KaMepEl IPeaNpHATHI
NMUTAHUA U CPOKU XpaHeHHS NMpHBEAcHBI B TabMn. 8.4.
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Taénuua §.4

HopMbl 3aTpy3KH OPOAYKTOB B OXIAXIAEMbIe KAMEPEI NPEAAPHATHI NMHTAHNHA

CpoK XpaHeHHA Hopma sarpyaxi ¢

Kamepsi xpauenns HPOYKTOB T, CYT. /M2 F
Maca ' N 3. 4 100,.. 140
PhiG5I \3..4 160... 200
IMTonydatpukator (MACHBIX, 7 .
PBHIOHBIX, OBOLLHLIX) I 80... 100
MOMOYHBIX 1 KWPOBBLX
NPOOYKTOB 1..2 120... 140
DpPYKTOB, ATON, OBOWEH,
HAMIWTKOR 2.5 80... 100

MUHUMAaSIbHO JONYCTHMAA TUIOIIANL XOAOIWNBHON KaMephbl COCTAB-
naeT 5 M2, a paaMepbl KaMepbl — He MeHee 2,1%2,4 M. Ecniu B pe3yib-
TATE PacyeTa rpy30Bad MAOLAAL KaMeph! OyHeT MeHee 5 M2, TO KaMepHl
U1 XpaHeHUA PaziTHUYHBIX BUIOB IIPOAYKTOB ClenyeT O0peIMHATD, CO-
OMogas ToBapHOE COCEACTBO NPONYKIOR.

Mecro pazmelnenHa X0M0IBHLIX KaMep. XOTOMNbHBIE KaMephl Pas-
MEILAIOT TAKUM 00pa30M, YTOOB! HE HAPYLUANACH TEXHOAOIHYECKAd LETDb
MPOU3BOJCTRA — TOBAPOJIBUAXKCHHE B MATa3lHaX MU TEXHONOIHYSCKHI
NPOLIECC HA TIPEUNPHATHH MaccoBoro nutauusA. IIpy pasMmelieHNH Ka-
MEDP HOJDKHBI YYUTHIBATHCA YAOOGCTEO 3arpy3Ki M BBITPY3KH MPOIYKTOB.

BRoKH XOoNOOWIBHBIX XaMep NpeINpPHATHI TOProBIK M MaccoBOTO
NHUTAaHHA MOIYT PasMelsaTecsd B NOABATBHBIX WIH NOTYNMOABANBHEIX
NOMEIUEHUX, a4 TAKCKe Ha TIepBoM 3Taxe 3aanua. LenecoobpasHo Ka-
MEPEI Pa3MEIATh C CEBEPHOI CTOPOHEI 3MAHUA, W30eraa BuIXoJa ¢cTeH
XONOIHIBHEIX KAMep HapyXy.

OxnaxnaaeMble KaMepbl HE JOTYCKAeTCs pasMeliaTb B HeNocpen-
CTBEHHOM OMU3OCTH OT KOTEALHEIX, OOMNEpPHBIX, OYWIEBBIX H ApYTUX
TIOMEIICHHH ¢ MOBLIIIEHHOI TeMMepaTypoil H RAaXHOCTHIO, He fo-
MYCKAaeTCH pasMelllaTh NMOMEIeHUS ¢ NMOBBILIEHHON TeMneparypol H
BJIAXKHOCTBIO KA GJIOKOM XONMONUIbHBIX KaMep M nof HuM. He peko-
MEHIYETCA TIPOSKTHPOBaTh OJOK XONOOMNBHEIX KaMep nol XKWIBIMU
noMeuieHHaMHu. [Ipn HeoGxoaUMOCTH paaMellieHua GIoKa oL XUIbI -
MH MOMEHICHHAMH MEPEeKpBITHE KaMEpPhl OTASASETCH OT MEXIOYITaX-
HOTO NEPEKPHITHA 30aHUA BEHTUIHPYEMOH BO3IYLIHON MPOCTONKON.

Ha npeanpugaTiax MaccoBOTO NHTaHYA He JONYCKAeTCA pasMellaTh
XOAOAWNBHBIE KaAMepHl MO MOSYHBIMEM H CAHUTAPHBIMH Y3aiaMH, a Tak-
A€ oA NMPOM3BOACTBEHHBIMH [TOMEIMEHHAMH CO CNIMBHBIMH TparaMH.
Yepes XonoaunbHBIE KAMEDH He JOMYCKAETCA MPOKIAABIBaTh KOMMY-
HUKAUWH, KpOME KOMMYHHKAIIHMA CHCTEMBI OXIaXAeHHd KaMep.
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TInaHHpPOBKA XOAOAHNBHBIX KaMep. [1ox IIaHMPOBKOH MOHHUMAOT pas-
MCELIEHHUE BCEX XOMOIMIBHBIX KaMep B ¢IMHOM OnoKe, 00BeMMHEHHBIX
oGInM TamMoypoM. Imy6nHa TaMGypa DormxHa OBITH He MeHee 1,6 M.
[aGapuTHbIE pa3sMepbl KaMepbl BOKHB OBITH He MeHee 2,1X2,4 M.
BEICOTa XOMOIHNBHEIX KaMep NPHHUMAETCH paBHO BRICOTE TIPOSKTH-
PYEMOTO NpeaIIpUsTis, HO JOJDKHA OBITh He MeHee 2,4 M (10 3,5...4,2 M).
TTons! oXIaKIaeMBIX KaMep, TaMOypa B pa3rpy30uHO-NIOTPY30YHOI THo-
IMAAKH BBIMIOMHAKOTCS Ha OAHOM YpOBHE, 063 NOpOroB M CTYTICHEH.
B HemocpeacTBeHHOH GNM30CTH OT Orioka MpelycMATPHBAKOT NOMELLE-
HME JUId MALUMHHOIO OTACICHUST (KOMIPECCOPHO-KOHISHCATOPHOTO
arperara XoJOIHABHOM MalnHE!). JIng cUCTeMBl HEMOCPEACTBEHHOTO
OXNAXKASHHS XONOAMABHEIX KaMep ITHHA KOMMYHHKAUHH OT HCIapH-
TeaA 0 KOMIpeccopa He JO/KHA MpeBHILATh 1{) M.

JBepu XOJIOOHNBHEIX KaMep N TaMbypa HOMKHBI UMETH TEIUIOBYIO
W3OMALME (TOMIMHA U30AALWH ONpEeJcifaeTcd PACIETOM), DEINHO-
BBIE YTIIOTHUTEAW MPHTBOPOB M IPUKMMHBIE 3aTROPEL JBepH JONXKHEL
OTKPBIBATLCA B CTOPDOHY BBIXONA M3 KaMep M TamMOypa U HMEThH BO3-
MOXHOCTE OTKPHIBATBECS 13 Kamephl. HlWpHHa Apepeil XONOMAWILHBIX
KaMep H TaMOypa NOoJKHaA OBITE He MeHee (0,9 M, a IMpH HCIIONR30Ba-
HHUH [OTPY30YHBIX MEXaHW3MOB — He MeHee 1,5 M.

ITonbl XONOAWSBHEIX KaMep, UMEIOIHX TEMIIEPATYPY He Hioke —2 °C
H TPYHTOBOE OCHOBAHHE, AOIMYCKASTCA FIPOCKTHPOBATE 0e3 TEIUIOBOMH
H30aALHH. [TpH 3TOM TeIIOH3ONANHOHHEIN CNIOI CTEH KaMep MOJDKeH
OBITE Ha 15 cM HUXEe YPOBHSA 110M14, a Mo NMepHUMeTpy OJIoKa npelycMar-
PHEAETCA TIOACHITIKA H3 KEepaM3UTOROrO I'PaBHA.
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Puc. 8.1. [InanuposkH ONOKGE XONOAMILHBIX KaAMEP TIPeANPUATHIT MacCOBOTO
NHTaHHS
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CTpoUTENLHbIC MIOMIAHH XONOTHALHEIX KaMep AN Kaxuol rpyn-
MBI TIPOAYKTOR CHYXaT OCHOBOH IS TpOeKTHPOBaHUS BCEro §moxa
XOJOXMNBLHBIX KaMep. PekxoMeHmyeMBIe TIAHUPOBKUH ONOKOB XOAOIH/ b~
HBIX KaMep TipuBedeHbl Ha puc. 8.1.

Bri16op MarepHanos A1a X0X0QHIBHBIX KaMep. XOMOIHABHDIE KAMEDDI
OTIHYAIOTCH OT APYTHX TOMEIHeHH NMPOSKTHPYEMOTC IpEANIpHATHA
TeM, YTO B HUX NOCTOAHHO NOANCPXXHBASTCH HM3Kasl TeMIepaTypa IIpH1
BBICOKOI OTHOCHTEIBHON RIAXHOCTY Bosayxa. CneunduaecKkne yeno-
BUA ONpeaensioT TpeGOBaHHA K MafepHanaM CTPOMTENBHBIX KOHCT-
PYKIIMI, KOTOPHIE NODKHEl OBITh NPOYHBIMH, MOPO30CTORKIMH, OF-
HeCTOHKMMH, YCTOMYHBEIMH K BO3IeHCTBHIO HArpy30K M 3KOHOMHY-
HBIMM.

Bonee Bcero nepevyHcneHHBM TPeOOBAHHMAM TSI HECYLINUX CTPOH-
TEABHLIX KOHCTPYKUME yOOBACSTBOPACT XKEne3aobeToH, OAHAKO HaXo-
JAT IHHPOKOE MPHMEHCHUE M CTPOUTENIBHBIC KOHCTPYKIHH U3 KHPITH-
ya. ToamiHHa CTPOUTENBHO KOHCTPYKIIMM ONpPeIciACTCA 11 KaXKIoTo
BHJA OTPakKacHHUA OTIENABHO.

JUIS TEIMNOBONH N30MAUWH OTPaXICHUH HCMONb3YIOTCS MaTEpHAabI C
MANBIM KO3MDDUITHEHTOM TEMRONPOBOIHOCTH, HErHTPOCKONMMWYHEIC H
CTOHKHE K MPOTO/DKHTENBHON SKCINYyaTaluHu B YCIOBHAX TIEPEMEHHEIX
TeMIeparyp OKpvKamwleif cpeapl, MOHMXEHHEIX TeMIICPaTyp B KaMe-
pPax ¥ BRICOKO# OTHOCHTENBLHONI BAAXKHOCTU. KpoMe TOIO, TETUIOU30A-
LMHOHHEIE MATEPHATIH TOJCKHBE OTHOCHUTBCH K HECTOPAeMEIM FUIH K TPYII-
HocropaeMbeiM. Han6Gonpiiee pacnpocrpaHeHKe MOMYYHIH HOJTHMEPHBIS
BCTIEHEHHBIE MATEPHANTH, TAKHe KaK IeHOMNACTLHI NOANCTHPOJIBHBIA
camosatyxaiowui [ICE-C, nonnypeTaHoBuit xecrkuii ITY-101, no-
muBHHWIXIOpHAHELE TTXB-1 u TIXB-2 u ap.

TenmAoH30AALUHOHHBIE MaTePHaTL! BEINYCKAIOTCA B BUIE TUTHT CTaH-
AApTHOH TomuuHe 25, 30, 50 u 100 MM.

L ONrOBEYHOCTE IKCINYATALUMH TEIUTOBOH H3ONSILMM ONpenensaicTca
BO3MOXKHOCTDBLIO 2A1IUTH €€ OT TIOTAZaHMA KanenbHoN Bnarv HapyxX-
HOIo BO3AyXa, OCODEHHO B JIcTHEe BpeMs, M YBIAKHEHHNA BOISHLIMH
TapaMM, COREpXallMKca B atMochepHoM Boalyxe. C 3TOH UeslO B
KOHCTPYKLUHK OIPaKiIeHWs BBOAST ClieHaIBHBIH CNOH — napo- 1 r'ia-
porsoaautp. OcofeHHO BAXKHO CONMAHNUE HANCKHOIO THIPOKRIOISILIH--
OHHOTIO CJIOA IMst TONOB, MAeXAlWX Ha pyHTe, H ond Kpoeens. laH-
HBIA CAOW THOAPOUIONAUMHN NpeaHazHadYeH He TONBKO AN NpeaoTRpa-
LIEHHA M30IALHHH OT YEAAKHEHH, HO M 1T NIPENATCTBHA MPOHHKHO~
BEHUA B KOHCTPYKIIMIO KANelbHOM BRNATH — IPYHTOBBIX BOA M aTMOC-
(pepHBIX OCATKOB,

B xadecTBe napo- ¥ rHEAPOH3ONAITHOHHBIX MATCPHAJIOB HCNIOAbL3YIOT
OUTYMBI, OMTYMHERIE MacTHKH, pydepoul (CTEKNOPYOEPOUA) UM ApYTUe
JIMCTOBEIE U IVIACTHYHEIE MaTepHaNbl, oOJagaoulie SONBINHM CONPo-
THB/JCHUEM NaponpoHuuannio. [Tapo-, TMApOU30IALHA JONKHA OBITE
CIIOLUHOM, 6€3 ITPONycKoB U pa3pbiBOB U PACHOMATATRECA IO BO3MOX-
HOCTH OJNIDKEe K cpene ¢ Gonee BRICOKOM TEMIIEpaTypoH.
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Hapyscrsie cmense GIIOKOB X010~
IWIBHEIX KaMep NPEeONpUATHH TOp-
TOBJIM WIH O0IeCTBEHHOTO MHTAHHSA
H3roTABIUBAIOT U3 XKeNe300e TOHHBIX
VINT, BETOHHBEIX OJIOKOB HIH KHp-
MHYHO# KnaakH. KoHeTpyk1IMA or-
pPaxneHHUA HoKa3aHa Ha pHc. 8.2.

TonuMrHa HApYXHBIX CTEH BHIGH-
paerca B COOTBETCTBUH ¢ KIIMMaTH-
4YeCcKOH 30HOH pasMelIeHHs TpeH-
MPHATUHA MAacCOBOI0 NMUTAHHUY HIH
TOPTOBAM ¥ CocTaBasAeT OT 380 MM
A IOKHOH ao 640 MM mana cesep-
HO KNIHMMAaTHUYCCKHMX 30H.

BHemHsaa HagszeMHas CTOpPOHA
HapyXHOM CTeHBI, KaK NpaBWJIoO,
NMOKPHBACTCA CAOEM MITYKATYPKH
(3= 10... 20 MM) K OKpaluInBaeT-
Cs CBETNOH KpacKko#l s yMeHblle-
HHS TeIUIOTOKOB OT COTHETHOMH pa-

Nt
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]

Puc, 8.2. KoHCTpyKliMa HApYXHOI

CTeHbBI:

} — wTtykaTtypka; 2 — KHpnUYHAaa kian-
Ka (KeneloBeToHHAA HTa, BETOHHBI
BAoK); J — mapo-, rMOpOH3ONANHA; & —

TLMAOBAT M30AHEMA

avaluH. IlonzeMHad yacTh HaAPYXXHOM CTEHBI TTOABANBHBIX WIH IOY-
NOABANLHBIX NOMEIUEHHH MOKPHBASTCA CHOeM GHTYMA (85, = 5... 8 MM),
NPCAOTEPAILAIOIIUM YBAAKHEHHE CTPOUTEIBHEIX KOHCTPYKIIHIL,
ITepea npopcneHuEM TEIICH3OAAIHOHHBIX paGOT HAPYKHAA CTeHA
CO CTOPOHBI XONMOAWTEHONW KaMEPhl NMOKPHBASTCS TOHKHM CJIOEM LITY-
KAaTYPKH, TaK Ha3bIBaeMO «3aTHPKOH», ToawuHHoiH g0 10 MM. Ha moa-

TOTOBAEHHYK> NMOBESPXHOCTE HAHO-
CATCA JIBA CNOA 1Mapo-, THIPOH3OIA=-
LIHK 0H1IIed TOALHHON 5...8 MM.
Tennou3onsAUHOHHEIH MaTepHan
NPHKACHBACTCd Ha HE3acTRIBIIMIL
BTOPOH CT0H rHaApor30/LAiINH 1 3aK~
PeIuvisieTcs Ha creHe ceTKoii THIA
«pabuiias. Ha ceTKy HAHOCHTCA CNOI
MTYKATYPKH {8, = 10... 20 MM), KO-
TOpas OKpPAalUHUBacTCA HIH CIYXHT
OCHOBOI 1A KpervieHUA nasypo-
BaHHOUN TUIHTKH.

KOHCTPYKIIHST HYMPeRHuX cmen
1 nepezopodox B TaMOYpe aHaTOTHY-
Ha KOHCTPYKIIHH HapVKHBIX CTEH.

TonuiMHa croep MTYKATYPKH, a
TaKXe CHI0eB H Hapo-, THAPDOH30/19-
UHH NPHHHMAIOTCI OOHHAKOBBIMM
C TOMWHHOH COOTBETCTRYIONIHX
CITOSRE HAPYXHBIX CTEH.

Puc. 8.3. KoHCcTpyKuRS meperopo-

TOK MeXKOYy Kamepami:

I — wrykarypka; 2 — KMpnnyHaa Knaj-
Ka; 7 — fapo-, TRApOW3OIALNA, 4 —

TETMOEIA H30MALHA
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KOHCTpyKIINA neperopo-
JOK IpHBeAeHa Ha puc. 8.3,
Hecviuaa kHpniHaa KOHCT-
PYKIIHA MEPEeropoaKH MMEET
OAHHAKOBHE CJIOM IUTYKa-
TYPKH, MApO-, THAPOM3ONS-
LMY M TEIDIOBOM H3OMSLIMH
¢ ABYX CTOPOH.
| floast cpenHetTeMnepa-
" TYPHBIX XONOAMNBHBIX KAMEp
(TemmiepaTypa B KaMepax HE
HHXe -2 °C) npeanpHaTHi
MaCcCOBOTO MHTAHHA H TOp-
Puc. 8.4. KOHCTpYKUMA HeU3OMHPOBAHHOTO FOBAH DAcIOMAATRIOTCH, KaK
o3 NpaBHiIc, Ha CYXOM Necya-

I - JncTelll non; 2— apMnpoBaHHAA GeTOHHAaA HOM TPYHTE, YTpaMOOBaH-
CTAXKKA, F— KepaM3HToOETOHHAA CTAKKA;, 4 — HOM C TPABHEM ¥ HE H30MH-

TENNOBAasA H3ONALUMA ({KepaM3UTOBBIH IrpanHii);
J — ruaponionauis; 4 — OeTOHHAA MOAROTOBKA; PYIOTCH. ITon cocrout us oc

7 — YIJIOTHEHHKIH IPYHT C LIeBHeM HOBAHHA 1 TIOKPHITHA (YMC-
TBIA 10J1). OcHOBAaHHEM TIONA

MOTYT CIYXHTh HECYIUME KOHCTPYKUWH — XeNle300eTOHHBIE MIMThI TOJi-
uirHOM 120 MM. FlokpsiTHe NMona (MeTHaxcKas TUIMTKA WIH MO3auYHAA
TIIHMTA) YKAAABIBAIOT HA NPOCHoHKe W3 0¢TOHA Ha DETOHHLIA NMOICTH-
NI cnoit TonumHoi 40... 70 Mm. JIns yMeHBIICHNA TEIAOTIPUTO~
KOB B KaMepaxX ¢ HEW3OMUPOBaHHBIMH TOJAMH MO BCEMY MEPUMETPY
HAPYXHBIX CTEH OPTaHU3YIOT NOACHINKY M3 TETUIOW3ONSLKOHHOTO Ma-
TepHAIa — KepaM3HTOBOre rpasust, uinaka. KoHCTpyKIHsa HEH30IHpO-
BaHHOTO 1M0Ja MpUBeaeHa Ha pHe. 8.4,

broxy XoRoaMABHEIX KaMep NPEANpUATHA MAcCOBOTO ITHTAHHA H
TOPTOBJAH PacHOAAraloTcs, Kax HPAaBHIO, Ha NepBOM ITAXKE MHOTO-
3TAXHBIX 3MaHHHA MW B ONHOSTAXHEIX 30aHUgX. [TodToMyY ANg KaMmep
XapakTepHbl MEXOYSITAKHLIC nepeipuimiia WM OecyepIavyHbleé NOKPE!-
TEA. JavHBIH BHA orpaxaeHHit A0MAXKeH ObITh NMPOYHbIM, HOATOBEY-
HEIM, 2 KPOBJIH IOJDKHE 00€CneyuBaTh BOAOHENPOHKLIAEMOCTE H ObITH
CTOHKHMM K aTMOCHEPHOMY BOZICHCTBUIO,

OCHOBOH A8 NMEPEKDBITHS XOMOMHILHBIX KAMED CITYXHT Xefe300e-
TOHHAA NHTA TONUKHHON 220 MM. C BHEILHEH CTOPOHHI MANTA REIPAB-
HUBaeTcs GETOHHOH CTXKKOM TOMLUMHON 40 MM M HACTHNASTCA YHC-
THIH MO — MAPKeT, NUHONEYM, TUIMTKA WM HHBIE MOKPHIBHEIE MaTe-
PHAJHI.

Co0 CTOPOHBI XONOAWILHOH KaMepbi ITHTA TIOKPBIBACTCA TOHKUM
cnoeM GeTOHHOH HITYKATYpPKH (3aTupka) rosmyHoit mo 10 MM, Ha
NOATOTORACHHYIO MOBEPXHOCTE HAHOCAT ABa CAOH 1apo-, FHAPOK30-
nquHM (10 5...8 MM) ¥ cnoil TenioBOH M30AAUMH, MOBEPX KOTOpOit
HAHOCAT MITYKATYPKY HO CETKE TOAMMHHOH 20 MM, OIUTYKATYPEHHBIE
TIOTONKHM KpacaT.

1000...2000

O G LN I R LT, |

176

LT Rm cinm g —

et e e PO Sl e L




Puc. 8.5. KOHCTPYKLHA MEXIYITAKHOTO NEPEKPLITHA H MOKPLITHA:
a4 — MeXTYITAKHOE TiepexphTHe, [ — yHCThH non; 2 — GeTOHHaA CTAKKA, J — Xene3ohe-
TOHHAA TUIMTA; 4 - NITYKATYPKAa; J-— napo-, THAPOHIONAUMA; O — TCANOBas W30NALHA;
§ — nokpuiTHe: [ — PYROHHAA KPOBNA; 2— GETOHHAA CTAXKXA

B kavecTBe OCHOBAHMS IO KpOBNIC (INA OAHOATAXHBIX 3aHH)
TIpHMEHASTCA GeTOHHAA CTAXKKA, HA KOTOPYID HAHOCHUTCA I'PYHTOBKA
U3 OMTYMHBIX 2MynbcHil. Ins opranu3zauvMH KpoBJH 4allieé BCETo
HCIIONB3YVIOT PYJIOHHBIE MIOKPOBHBIE MAaTEPHANK — pyOepona, CTEKITO~
pyOepoui, rHapoM30/, KOTOPbIE HAKJIEWBAIOT B HECKOIBKO CHOEB HA
[MOATOTOBACHHYIO MOBEPXHOCTE HA TopsaYcii OUTYMHO MacTHKeE.
JIng 3aHIKUTHE MOBEPXHOCTHOTO CJTOA KPOBIH OT COJMIHEUHOH pagHaLluM
H MEXaHHYECKHX NMOBPEXACHHI €€ NOTIOMHATEABHO MOKPLIBAIOT CJIOEM
OHTYMHOH MACTHKH TOJILHHOH 5 MM H IIOCHNAIOT (BTAIUTHBAIOT) Mei-
KHM TpaBHEM XeJdaTe/bHO CBOTIONH OKpackM ¢ pasMepoOM 3€pHa
5... 15 MM. B HEKOTOPBIX CAYUasAX MOBEPXHOCTD KPOBIH IIOKPBIBAIOT aT-~
MochepoyCTORIHBON Kpackoil ceeTioro iipeta. KoHCeTpyxius nepe-
KpBITHA NMpHBEAEHA HA PHC, 8.5.

COXpaHHOCTE H MOAIEPXKaHHE BLICOKHX KAYECTB IMHIIeBbIX KAYECTR
MPOAYKTOB IMUTAHHA MOTYT ObiTh 00ECIicUeHB TOABKO NPH CTAOWIb-
HOM TEeMITEPaTYPHO-BJIAKHOCTHOM peXHMe B XonoaunbsHo# kamepe. Cra-
GUABHOCTL TEMIIEPATYPHOIO YPOBHA KaMephl ONpedenaeTcs OTBOAOM
K3 KaMephl OIpeAeNeHHOIC KOJAHYECTBa TEIUTOTE, MHAHBHAYAJIEHOTO
IIs KaXOoi KaMepbl.

XoloawibHoe 00opyaIoBaHHE LA OTBOAA TESIUIOTH BHOHpacTCs Ha
OCHOBAHHMH pacueTa TEIUVIONPHTOKOB B KaMepy.

8.3. PacyeT TeNnnonpHTOKOB

TermnonpUToKH B XONOAHWIBHYIO KAMepY HAH B OJIOK XOAQAWIBHBIX
KaMep HE SABISIOTCS MOCTOAHHBIMH H 3aBHCAT OT CE30HHEIX HIH Cy-
TOYHLIX KoieGaHWH TeMIlepaTypbi, HepaBHOMEPHOCTH 3arpy3kH Ka-
Mep MPOAYKTAMH, TEMIIEPATYD MOCTYIIAIOLUMX IPOIYKTOB. Pacuer Ten-
JONIPHTOKOB ONOKAa XOJOTMABHBIX KaMep BeayT AN Haubosee He-
OAATONPHATHRIX YCIOBHH 3KCILIVATALIHH — [UIA JIETHETO MEPHOAA Bpe-
MEHH H MaKCHMAJBHOI'O 3aHAHHOTO KOJIHYECTBA IIPOOYKTOB B KaMeEpe.
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CyMMapHbIe TEILIONPHTOKM B XONOMWILHYIO KAMEPY ONPEIcasTior-
CA CNEIYIOIIMM O0pa3oM:

QKHM=QI+Q2+ Q3+Q4a

rae () — TeIUIOTIPUTOKY Yepe3 OTPAXKAeHUA, {J> — TeTUIONPHTOKH OT
NMPOOYKTOB; (J3 — TEMMONPHUTOKM OT NPUTOUHON BeHTWIALMH;, 0y —
AKCIIYATAUHOHHABIE TEMIOMPHUTOKH.

Tennoupuroxn epes orpaxienus. TervIONPHTOKH Yepes orpaxie-
HHA (J; OTIPpeIeNSAIOTCS KAaK CYMMa TEIUTOTIPUTOKOB Yepes HapyKHEE H
BHYTPEHHHE CTEHEI, MMEPETOPOIKH B TaMOYP H CMEXHbBIE KaMepHI, re-
PEKPHITHA WK [TOKPBITHA U TOALI XOMOOUNBHHX KaMep. JJaHHbli By
TEIUIOTIPUTOKOB ODYCIOBISH Pa3HOCTHIO TEMIIEPATYD B XOMONHALHOMH
KaMepe W CHapyXH KaXZI0ro BHAa orpaxaeHus. JIONOAHATENHEHO YUH-
TBIBAETCHA TEMNOIPUTOK OT COTHEYHOM paluallMK Oig CTeH W MOKPEI-
THi1, OCBElIACMBIX COJIHIIEM,

CyMMapHBIE TEIUIOMPUTOKH Yepe3 OTPAKISHHA OIIPEACNSIOTCS XaK

Qi =Q +Q,

rae ) -— TenAoIPHTOKH, 00YCNOBJeHHbIE Pa3sHOCTBID TeMMNepaTyp
HapYXKHOTO BO3AYX4d M XoJoIuabHON KaMepH, Br; Q' — Tennonpu-

TOKH OT O0NyYeHUd CONMHIEM CTeH U KPBILNIH XOJIODWNEHOH KaMe- .

pH, BT. )

TemonpHTOKH OT mpoayxTos. [IPOAYKTHI, MOCTYMAIOIIKE B GAOKU
XOJIOAWIBHBIX KaMep NpeInpUATHI TOPrOBAH H MacCOBOTO ITHTAHKA,
MEPEBO3ATCS M3 PACTIPEASNIUTENEHBIX XOAOAMNBEHHKOB B OCHOBHOM
H30TePMHYECKHM XOMOIWILHBIM TPaHCIIOpTOM. B nipoliecce TpaHcnop-
TUPOBAHUA TEMIIEPATYPA OXTAKASHHBIX NMPOIYKTOB MOBRIIIAETCA, U TIO-
3TOMY IOCTYIAIONINE B XOAQAHIILHEIE KAMEPH TIPOAYKTHL, KAK NpaBH-
710, UMEIOT QoJiee BBICOKYIO TEMHEPATYPY, YE€M TEMIIEPAarypa XpaHe-
Husa, Ha npakThke TeMnepaTypa NMOCTYNAIONIUX B KaMepy NMpOAYKTOB
MOKET IIPERBIATE Ha 6... 10 °C TeMnepatypy B KaMepe.

Jnsa cotuiiofileHHA PEXMMOB XPAHEHHA TPOOVKTOB TpebGyerca mo-
MOMHUTENLHO OXJ1aXIATH He TONBKO CAMH MPOAYKTHI, HO H TAapy.

CyMMapHbIE TCIUIONPUTOKH, OGYCIOBNCHHBIE OXNAXICHHEM TIPO-
IYKTOB ¥ Tapbl, ONpPeneNisAOTCA KaK

0= 05 + O3,
rae — TEMIONPUTOK, OOYCHOBICHHBI OXNaxAeHHEM MPOOYKTOB,
Bt; (5 — Teruronputox, o0yCAOBNSHHBIN OXTaXicHHEM Tapsi, BT.

TennonpHYOKH 0T BEHTHAAUHORHOIO Bo3AYXa. B GnoKe XoMoaWIBHBIX
KaMep NPHUTOYHO-BBITAXHAS BEHTHIALUMA OPraHHM3yeTCs TONBKO B Ka-
MEpax Mg XpaHEHWUA PPYKTOB, OBOLIENA M TIHILEBHIX OTX0H0B, [1prTou-
HO-BBITSKHAA BEHTWIALMSA KaMmep (PPYKTOB H OBOUICH HoJixHa obec-
MeYWBATh KPAaTHOCTh BO3AYXOO0OMEH4a 4 0OheMa B CYTKH, M1 KaMep ¢

TIMILEBLIMK OTXOJAMU 2TOT MoKasaTenb cocTtapndaeT 10 obreMoB B 1 4.
IlocTynaloumii Ha BEHTWHALHID OXIaXIaeMOli KaMepEsl BO3AYyX UMEeT
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TEMTIEPATYPY OKDPYXKAOIICH CPEAbl M HYXIACTCA B OXNAXICHHUH, APH
3TOM OT BO3AYXa OTBOIMTCA TeIU1oTa, oG0o3HaYaeMmas (.

IKennyaTanHOHHBE TeNIOHpHTOKKH. B ripoliecce akcnayaTauuuv ot~
KPBIBAKTCA OBEPH XONOIMIbHBIX KAMEpP, B KaMepax MOTYT HAXOOWTLCH
JHOON WA TOrPY304HO-PA3TPY304HEIX paboT, BRAIOYATRCA OCBEILCHHE,
pPaboTaTh TIOTPY30UHBIE MEXaHHU3IMBI ¥ TIp.

Ilpn pacdere JaHHOTO BMIA TETWIONPUTOKA OJIOKOB XONOIHUIIBHBIX
KaMep TIPpeIIpHATHH TOPTOBAYW M MAacCOBOTO MHUTAHHA MTPHHUMAIOT,
YTO CYMMAapHBIE 3KCIUTYATAITMOHHBIC TETUIONPUTOKU (J, COCTaBAAIOT
10...40 % BeMYHHB TENNOHPHTOKOB Yepe3 OrpaXxaeHust {J) H OT BEH-
THJIMPYEMOTO BO3myxa (s

Qs =(0,1...0.4(Qy + Oy).

CymMapnbie TenaonpuTokM. TelUToBYI0O HATPY3KY (Y, Ha KAMEPHOS
00OpYAOBaHMe OTASALHON XOMONHABHON KaMephbl OTNPeeiIstioT KaK CYMMY
BCEX TEIIOMPHTOKOB B JAaHHYKD Kamepy. [IpH 3TOM TEIMONPHMTOK (J;
YIMTHIBAETCA TOJIBKO IS KAMEP ¢ IMIPUTOYHO-BBITSLKHOK BEHTHNALMEH.

TerutoBas Harpy3ka Ha GNOK XOAOOUABHBIX KaMep 2.0 ONMpeNesinT-
¢4 KaK ¢yMMa TEMJIONPHUTOKOER MO OTACABHBIM KaMepaM.

IIpu onpexeneHUN MOTPEOHOM XOMOIONPOW3BOAUTEIBHOCTH XOMNO0-
JAHIBHON Malu¥HB! (UMK XOJOAWIBHEIX MAUIHH)} Last OJoKa X010 uib-
HBIX KAMEP YYHMTBIBACTCA BpeMs pabOThl KOMIIPECCOpa H IIOTEPH B TRY-
bornpoBoaax U anmnaparax XQJIOOUALHON MalUMHBI, BRI3BAHHBIE PA3ZHO-
CTbIO TEMINEPATYP OKPYXKAIILEH Cpeabl 1 XNagareHTa.

XOAO4OIPON3BOINTEIBHOCTE XONOAMALHOM MAaLLUMHL () MPpUHKMA-
eTcH Beeraa 6onbuie TpedyeMoit, Tak Kak B Tipoliecce paboThl KOMTIpec-
COP XOJOAWILHOM MAINWHEL IOJKeH MePHOIHYECKH OCTAHABIHBAThC:

Qﬂﬂz;Q'w
=t

rne 3 — cymMmapHasa TefUIoBas HATpY3Ka Ha KaMepsl Onoxa, BT; ¢ —
KO3(HIIHEHT, YYHTBIBAIOIIHI TTOTEPpH B TPYOOITPOBOOAX H artapatrax
XONOOUNBHON MAIUWHBL, & — Ko3dduuHeHT paboyero BpeMeHM, KO-
TOPBIH YUHTHIBAET BPEMA CTOAHKH KOMIIPECCOPA T,

b =1,/(1y + Tr).

,[[J'IH MabIX M CPEAHHUX XOMOMHNBHBIX MAIIIHH C CACTEMOH HENMOCpCO-
CTBEHHOTO ONIAXICHHUA, HAWOONMee YacTO HWCIONb3VeMBIX Ha NMpeanpusa-
THAX TOPrOBJIM M MaccOBOTO NMUTAHHMA, 3HauY¢cHHEe KoapbulieHTa pado-
yero ppeMeHH NpuHEMaeTca b =0,45...0,75. Dr1o o3Hauaer, yt045...75 %
BCETQ BPEMEHH KOMIMPECCOP XOJOAWNBHON MALITHHE! BKIIHYEH.

8.4. Brifop xoa0auILHO# MAIIHHBL

OnpenencHHOE BBILIE 3HAUEKHE NOTPeOHOM X0M0A0OTIPOH3BOOHTETb-
HOCTH (I ABNSETCA OPHEHTHPOBOUYHBIM IS NMOI60pa XOMAOAUNLHOH
MaLIMHBL. B HacTogIee BpeMs Ha MpeanpHATHAX TOPTORMH H TUTAHHSA
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HauGopIIEe PACITPOCTPAHEHHE NMOMYYHIH TIOTHOCTHIO ABTOMATH3IHPO-
BaHHbIEe XOMoOHNbHBle MaluHHb! cepiii MBB 1 MKB. ITomMuMo cHucte-
MBI ABTOMATHYECKONO TIOMAEPXKAHHS TeMIIEpaTypbl BO3AYXa B XOMO-
OUABHBIX KaMepax, XOJOTHIBHBIC MAaIlIMHBI JARHOTO THNA CHAOXEeHB!
CHCTEMOI aBTOMATHUECKOTO VIANCHWS CHEroBOH myOBl ¢ UCTIApHTE-
e, CMCTEMOM aBTOMATHYECKOH 3alUHTEI KOMIIpeccopa ApH Neperpys-
KaX U aBapHiiHBIX pexumMax. ‘

TemnepaTypHblii pexuM padoTnl XONOIHALHOH Mamiunbl. M3BecTHO,
YTO XOJTOAOTIPOH3BONUTEIBHOCTD XOTOTWIBHON MANIMHEL CYILIECTBEH-
HO 3aBHCHT OT TeMITepaTYPHBIX peXHMOB paboTHI, T. €. OT TeMIIepaTy-
pPhl KHIICHNS £; M TeMIIepaTYpbl KOHASHCALIMU , XJagareHTa,

TemriepaTypy KHFAEHHS XNagareHTa B MCIIAPUTENAX TIPHHHMAIOT B
3aBHCHMOCTH OT TeMIIepaTypPhl BO3OYXA f,,, B XOJNOAHMNBHONH KaMepe.
Ansa x1a00HOBRIX ((bpeOHOBBIX) XOJOIOMABHEIX MAlllHH, NONLEPKHUEBA-
IOLIMX TEMIIEPATYPY B XONOAUABLHLIX KaMepax TIpenpUaTHii TOProBiau
H MacCOBOTO TMTUTAHNA, TEMAEPATYDY KHITEHHA XAaaareHTa IpHHHMAaloT:

, f0=fu'_(8...13) QC,

rhe fya, — 're)u{xrlepa'rypa B OXJaxdaeMoOil KaMepe.

TYpa KOHACHCANMHK XJTAJarcHTa OMNpeacnAeTca B 3aBUCH-
MOCTH OT BHIa OXJaXIawlileii cpeasl. JIna KOHAeHCATOPOR XJIaaOHO-
BbIX ((bpEOHOBBIX) XOMONUABHLIX MALUMH C BOOAHBIM OXNaXXIeHWEM
TeMIIepaTypa KOHACHCALIUM:

te=ty+(5...9) °C,

The {,; — TeMIICpaTypa OXIaxXKaawuicii Boabl Ha BXoIe B KOHISHCATOD
XONOAHABHOH MAaUIHMHBI.

B KoHIeHcaTOpax MANBIX XONOAWIbHBIX MALWUWH, paldoTalOLHX Ha
XNAgOHAaX, CPEAHsAS PAa3HOCTh TEMIICPATYP MEXIY KOHASHCHPYIOLLMM -
CA XNAJATeHTOM Y OXNaXJAIoIUHUM BO3AVXOM NpuHMMaeTed 8...10°C,
a HATPER BO3NyXa B KOHAeHcaTope cocTtasnser 3...4°C, T. e.

fo=fu+(8...10)°C,

raoe f,, — TeMnepaTypa OXJIaxJalollero Bo3dnyxa Ha BXoMe B KOHIeHca-
TOP XOJIOAHABHOH MAlllHEL.

Pacyer i BMOOp KamMepHoro obopyaosanus. K kamepHomy obopyno-
BAHUIO XONMOOMABHLIX KaMe]D NpeanpHuAaTHH TOProBAH ¥ MAaCCOBOTIO
NMUTAHHA OTHOCATCA UCTIApUTENH M BO3AYXOOXIAINTEIH.

Mastble XONOMHABMbIE MaUIHHBI, KakK NPaBHIO, KOMILIEKTYIOTCA
HCNapHTensHBIMH OatapeaMd THila UPCH (ucnapurens pebpucro-
TpYOHBII CYXOH HAacTEeHHBIIT).

PecOpuCcTOTPYOHEIM HCIMapUTENb, OCHAILEHHRKH BEHTUNATOPOM IJisl
NPHHYOUTENBHOTO ABHXEHHUSI BO3OYXA, HA3BIBASTCS BO3IAMYXOONIAIH-
TeaeM. Bo3nyxooxnaguTtesIM UMeOT Qolee BBICOKHE KOIDPUUHEHTH
TEeIUIoTepeNadyt, YeM UCMapUTeNn TUXOTO KUTIEHWSA, U IIPeACTaARISIOT
cobolf Doflee KOMITAKTHEIE M JIETKHWE AnTIapaTEel.

180

£ SN Y



B npouecce paboTH XONOAMABHON MAUIMHLL OT XNajgareHTa B KOH-
JeHCcaTope OTBOOUTCH TernnoTa O, SKBHUBANEHTHAsd CYMMapHOMY Ko-
JIHYECTBY 9HEpPruM, NOJBeAeHHOH K XNalaréHTy B Hcnapurene (o, W
MoLHOCTH N KoMrpeccopa. TeluioTa KORIEHCAUUH OTBONUTCA B OX-
JAKIAIOUIVIO Cpedy — BO3IYX WIH BOLY.

[Tpy npoeKTHPOBAHHH 6/10Ka XOMOOWIBHHIX KaMep TpeanpuaTH:a
TOPTOBIY WIH OOIIECTBEHHOTO MUTAHMA BHITTONHAIOT pacyeT pPacxona
OXJTAXKIAIDIIEN cpelbl Yepes KOHACHCATOP, 4 PE3YJIBTATH pacyeTa Hc-
TIONB3YIOT B KAYECTBE HCXOMHBIX ZaHHBIX VST NPOCKTHPOBaHHA CHCTE-
MBI BEHTHJIALUMH WIH BOXOCHA0XECHHA.

8.5. CucreMel 0TBOOA TEIIOTH KOHIEHCAIMH

Terora KoHASHCAUUW O, XOMOAUNBHON MAIIMHEl BCErda Mepena-
eTcA TEMNOOTBOAANICH Cpelle, B KA4YECTBE KOTOpPOH 4aile BCero He-
Mo/IbL3YIOT atMochepHBI Bo3ayx uiu Bofy. HaubBonee gelieBbIM TEH-
JIONPUEMHHUKOM F8JAeTCH atMOChEpHBI BO3myX, oONanalolui Heo-
TPaHM4EHHOM eMKOCTBIO A1 OTBOAA TeroThl. HenoctatkoM 2108 cpeibl
ABASCTCA OTHOCHTENILHO BLICOKAS TEMIIEPATYPa B NeTHHE MECALBI W,
KaK CJeICTBHE, BBICOKAS TeMIlepaTypa KOHIOeHcauuH. KpoMe Toro,
IUIOTHOCTh BO34yXa HEBEAMKA M I OTBOJA TEILTOTHI KOHOSHCALIHH
TpeGyeTcs GONBLIOE KOMHYECTBO BO3AYXa, OOAYBAIOLLETO TETLIOOOMEH -
HYIO MOBSPXHOCTD.

Hcnons3opaHne BOAbI B KaYeCTBEE TEIOOTBOALLIEH cpenbl obecrie-
YHBAeT CHIKEHHE METAUIOEMKOCTH KOHISHCATOPOB, AllNapaThl J0CTa-
TOYHO KOMITAKTHBIE, 2 XOMOAMIBHEIE MAIIMHBL padoTaioT ¢ CYIUECTBEH-
HO O0jiee HU3KHM YPOBHEM LUIyMa. TeMIIepaTypa BOABL B JICTHEE Bpems
BCErMA HIKE TeMITEpaTypel BO3AyXa, YTO O0eCIeuBacT 00nee HH3KYIO
TEMIIEPATYPY KOHAcHcalHH. PaboTa XONoaAbHON MalllMHEL ¢ Boee HU3-
KOH TeMepaTypoi KOHIEHCa-
MU XapaKTepHu3yeTcs Conbuiei
stpdextusHocTho. HemocraT-
KOM BOIBL KaK CpeIbl OXNaX-
HeHUsA ABAACTCH €€ OTHOCH-

©
TENEHO BRICOKAAd CTOHMOCTE. / i 3
IIpH HCIONBL30BAHHH BOABI
B KAUeCTBe Cpean AN OTBOIA 4
(><]

TCIINOTEL KOHICHCAIHH HC-
NMOAB3YIOTCH OBE CHCTCMBL.

NpAMOTOYHAA CHCTEMA OXJIAK - M3 roacnpososa
neHWsT 1 000POTHOE BOTOCHA0- B KaHANMIALIHIO
KCHHe.
fIpsamomounas cucmema ox-  Puc. 8.6. [IpaMoTouHas CHCTEMA OXTaX-
AaxcOerus (puc. 8.6) oTnHya- IEHHS:

eTCA TIPOCTOTOH M OTCYTCTBH- | _ wonnencatop; 2— xoMnpeccop; 3 — vicma-
M 3aTpaT Ha 00OpVIOBaHHC. PUTENL; ¢ — ApOCCENUPYIOWHH BEHTHNE
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Jns peann3auym CUCTEMBI HEOOXOMUM NCTOMHHUK BOIBI (HATIPHMED, BO-
HONPOBOAHAA CETh) U MPUEMHHK OTpaboTaHHON BOAL! {(KaHATU3ALIMA).
Hcnonb3oBaHHe NAHHOH CHCTEME OXJAXACHHS He BCEraa 3KOHOMH-
YECKH QIPABAAHO, TAK KAK YWCTas, [TOAOTPEeTas Ha HECKOJIBKO Ipazy-
COB BOfIA [TOC/IE KOHAECHCaTOpa Cpasy OTBOAMTCA B KaHANH3aUHo. Hamu-
YHEe e€CTECTBEHHBIX BOIOEMOB ¢ BoAOH (03epa, peKkH, MOpPS) CHIXAeT
IKCILTYyaTAWOHHEIE 3aTpaTtH 32 Bogy, OnHako B 3TOM ciiyyae TpedyeTcs
YCTAHOBKA (ODWILTPOB LIS OMHMCTKM BOIDI, 3 IIOBBILUIEHHAS XECTKOCTh
BOZIB1 UV HANTMYHE COJTH MPHBOOAT K 00pa30BaHMK HAKUIIH Ha BHYT-
PEHHEH MOBEPXHOCTH KOHASHCATOPA M YXYIAILICHHIO €r0 XapaKTepHCTHK.

Obopomuoe 6000cKHad¥ceHe NS OTBOJA TETUTOTH KOHIEHCAIHH MO-
XeT OBITE OPTAaHWU30BAHO IO JBYM CXEMaM — 3aMKHYTOH U pa3sOMK-
HYTOM.

B 3amMkHyTOI cxeme (puc. 8.7) Bona, oTBONSALLAA TETUIOTY KOHIEHCa-
LW, BUPKYIHpYET MO KOHTYPY, o0pa3oBaHHOMY W3 KOHIgHcaropa &
XOMOAWIBHON MALIMHEL, 3MECBHKA OXNAXACHHUA 4 rpaldpHH M COCIH-
HHUTENBHBIX TpyOonporoaoR. FlepemeilieHe BOAH 110 KOKTYpY obecrie-
YHBacTCA QJEK}*JIHL[HOHHHM HacocoM 7, [lodorperas B KOHASHCATODE
BOAA-OXTAXKAACTCA B COCUHAIBHOM affiapare, Ha3blBAeMOM rpalHup-
Hell. TpaaupHH YCTaHABAMBAIOTCHA, KakK NpaBMNoO, BHE 3MaHHWit, Halle
BCero Ha Kpbille, 3MEeBUK 4 OXNaXKISHHA OpOLIAeTCA BOIOH, pacTib-
nAeMoii (popcyHKaMU 3 HA MOBEPXHOCTE 3MeeRHKA. JUnA HHTeHCHHKa-
UHH TEnnooOMEHa 3MeeBUK 4 MPHHYAUTENLHO O0ayBaeTCAd MOTOKOM
BO3MYXa, cO34aBacMblM BeHTHAATOpoM [1. Bo H3bexaHue nonagaHud
KaneJIbHOH BAard Ha BEHTWIATOP NPEAyCMOTPeHbl CTIELHANLHEHE OT-
SoiHRKM 2, Bopa, cTekamllas ¢ MOBEPXHOCTUH 3MeeBHUKA, coOupaeTcs
B TIOAAOH 6 H HAacOCOM 5 NOHACTCA Ha OpOLUESHHE.

o}
umugtémumﬁ —~2
e . K

~4

A 5

Puc. 8.7. Cucrema oOopoTHOrO BOnoCHAOXKEHNA (3aMKHYTaq):

I — BeHTHNATOD rpaaupHn; 2— oTOOWHMKH KanenpHo# Baaru; J— (OpCyHKH;
4 — 3MeeBHK OXNAXAEHUA; 5 — HACOC OPOCHTENR, & — NOANOH AJAA BOAM, 7 —
UHPKYRAUHOHHBHA HACOC] & — KOHNSHCATOP XOROAWIBHON MAIIHHEI
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Puc. 8.8. Cucrema 060poTHOO BOAOCHAOXEHHA (PAa3OMKHYTAA):

1 — KOHIteHCATOD XONOANABHOR MALWIMHLL, 2 — BEHTHAATOP; I — dopeynku; 4 — rpa-
AMPHA; 5 — noanoH; & — UNPXYIALHOHHBIA Hacoc

PazomkHyTas cxema (puc. 8.8) Gonee npocraqa, Ho Tpebyer yera-

HOBKH (PMABTPOB B LMPKYASILHOHHOM KoHTYpe. M3 momnaoHa 5 rpanup-
HH 4 BOIa UHUPKYNAIIMOHHBIM HAcOCOM 6 MoAaeTcs B KoHAeHcaTtop 1
XONoAWNbHOI MamuHLL, ITomorpeTas Bofa N3 KOHICHCATOPA PACNLIINA-
€TCA BO BHYTPEHHEM 00BbeMe IPallMpHH TTocpencTBoM dopeyHok 3. Mes-
KHe KalAW BOAW NamalT BHH3 W 0DIYBAaIOTCA TMOTOKOM HaPYXHOIO
BO3IyXa, JBHTAIIIErOoCs MPOTHBOTOKOM ITO OTHOIUCHWIO K KATLIAM.
YacTe BOAS C MOBEPXHOCTH HCNAPACTCA, IIPU 3TOM TEeMIIepaTypa Ka-
IIENE BOABL MOHWXaeTcda. OxnaxaeHHas BoJa coOMpacTCs B MOLAOHE S
M TIOBTOPHO TIOAAETCd HACOCOM B KOH-
JeHcaTtop. KonuyecTRo HcnapHBlIeHcs A $ ]
BOIOB KOMIIEHCHpYETCA HONIHUTKOH H3 —
BHEUIHETO HCTOYHHKA, HalpHMeEDP, BOAO-
NMPOBOIHOH CETH.

(Cxema OTBOJA TEILTOTH KOHASHCALIMHK 2
B BO3AYX OKPYXAIOIIEH cpeabl MMOKa3aHa
Ha puc. 8.9, Oxnaxiaoluit Bo3ayX BeH- PR
TUASITOPOM 2 TIPHHYIHTENBHO MOAAETCA
Ha o6ayp opeOpeHHOH TEITOOOMEHHOH  Pyc, 8.9. BosayurHas cucrema
noBepXxHocTH KoHAeHcaTopa 1. Iloxorpe- OXJIAKICHHA,

THIl B KOHAEHCATOPE BO3NYX OTBOAMTICH  ;_ younencarop: 2 — BEHTWIATOP
3a TipeAens anmnapara, Ecnu KOHaeHca-

TOP € BO3AYIUHBIM OXJIAXICHHEM pa3sMelIaloT CHApYXHW 3BaHHA (Ha
CTeHEe 3IaHHA), TO TEIUIBII BO3OYX MOCe KOHIEHCATOopa pacceUBaeTCs
B OKPYXAIOULYIO cpeay. EC/IH KOHAEHCATOP C BOAYITHBEIM OXJIaXIEHH-
€M YCTAHABIMBASTCA B TIOMELWIEHWH, TO 3TO NOMELUEHHE CICAYET OC-
HalaTs OPHTOMHO-BEITSDKHOH BEeHTHASWHEH IAs OTBOAA MTOAOTPETOTO

BO3IYXa.




Frasa 9. MOHTAX XJJAJOHOBBIX XOJOIWIBHAIX
YCTAHOBOK

9.1. TpeGoBaura K MORTAXKY

PaGoTer no MOHTAXY XONOOUABHOH YCTRHOBKH HAYMHAIOTCA TIPH
HAJIMYHH YTECPXKICHHOTO IpoekTa. K MOHTAXY X0ROnHIBHOTro 06opy-
JOBaHUs paboume TOMYCKAIOTCH IOCNE MPOBEAEHUS MHCTPYKTaXa Mo

_ TeXHHKe Ge30MacHOCTH M NpaBWIAM 1TQXKAPHOK BE30MacHOCTH.

" __f)cHOBHDBIE NPaBH/IA MOHTAXA. MOHTAX XONOAMIBHOrO 060pyNOBa-
HUA K TPYOONPOBOOOB JOKEH TIPOH3BOOIHTLECA ¢ CODMIOACHUEM Tpe-
0OBaHHH TEXHHKH 0e30MacHOCTH B CTPOHMTEIBCTBE, NPABHI FOXAp-
HO#T GE30MAaCHOCTH TIPH MPOBEACHHH CBaPOMHBIX U OPYTHX OTHEBBIX
paGoT. '

K ¢BapKe cocyfoB M TpYGONPOBOAOB NOMYCKAIOTCH CBAPLUMKH,
UMEIOIUHE VIOCTOBepeHHe 00 arTecTalldi B coorBercTBUM ¢ Ilpasuna-
MM aTTECTAUNH CBAPIHUKOB, YTBEPXIACHHBIMM [OcroprexHam3opoMm
Poccuu. ITpu cBapKe anmaparoB (COCYIOB) CleayeT PYKOBOJCTBOBATE-
¢S TexHuYeckuMu venosusaMiu (TY) Ha s3roToRmeHHe cocyaor o [1pa-
BHAAMH YCTpoicTBa U Ge3onacHoit aKCIyarallHi coCyioB, paboTaio-
[IMX TI0M JABIMEHHEM.

T1p¥ MoOKMIOYEHHH XOAOMWIBHOMN MAIIMHEL K 3MCKTPOCETH W MOH-
TaxXe 3IEKTPOOOOPYNOBAHUA CNEOVEeT pYKOBOACTBOBATBCS IIpaBiUiaMmu
ycrpoiictsa anekTpoyetaHoBoK (11Y3). [pucnocobneHns, npeaHa3Ha-
YEHHBIE A5 o0ecnedeHUA yaoGCTBa MOHTAXHEIX paboT U 6€301aCHOCTH
pabouux (MeCTHULBI, CTPEMAHKH Ji¢Ca, MOAMOCTKU H Ip.), JODKHBI
00eCTIeYUBATh Ge30IIaCHOCTD. 3alpelliaeTcs NPOH3BORHTE PaboThl Ha 060-
PYOOBAHMHM (MAH MO HUM), €CIH OHO HAXOAHUTCA B NPHUIIONHATOM I10-
JOXCHWHY H TIONAEPXUBACTCH JeOeIKaMK, JOMKpAaTaMHM W JIDYTHMH
MOOTBEMHBIMM MeXaHM3MaMH OCOBEHHOCTH MOHTaXa YIAAOHOBBIX XO-
JIOOMABHBIX MAIUMH H YCTAHOBOK CBA3AHLL CO CBOMCTBAMM XIANANGHTA!
€0 BHICOKOM TEKYYECTBIO, XOpollell B3aMMHON pacTBOPHMOCTBIO CO CMa-
30YHBIMH MAC/JaMH, HH3KOH pacTBOPUMOCTRIC B HEM BOABL M T. I,

XOAOOUNBHEBIE MAWHHE] NOCTYTIAIOT Ha MOHTAX OOBIMHO arperatH-
POBaHHEBEIMH, HX COOHPAIOT K UCTILITLIBAIOT Ha 3aBONAX-H3FOTOBUTENAX
XONOIWIBEHOTO 000pynoBaHnd. Ha MecTe MOHTaXa MpoBEpAIOT KOMII~
JIEKTHOCTD IMOCTYITHUBILETO 00OpYAOBaHKA, BCE YACTH MAILMHBL OMM-
WAKOT OT 3alLMTHOR CMa3KH. Arperarsl, YCTaHOBJNIeHHEIE Ha $yHOa-
MEHTBI, BEIBEPAIOT 10 YPOBHIO KAH OTBecY. B oxnaxnoaeMbIX KamMepax
3AKPENAFIOT OATAPEH MK BO3AYXOOXTAAWTEH, YCTAHABIKBAIOT BCMO~
MoOraTe/IbHbIE ariIapathl M npouce obopyrosanue. [TpuGopst aBroMa-
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THKHW MONKIIOYNAIOT K IXHTAM YHpaBieH!Wd u curHanusauuH. Marortae-
MUBAIOT MO MECTY B MOHTHPYIOT TpyOornpopoabl. MOHTHPYIOT 2AEKT-
pPOIIPOBOT K KOMITpeccopy.

ITo oKOHYAaHUN MOHTAaXa CHUCTEMBI €¢ HCTBITHBAIOT HAa NEpMETHY-
HOCTB, TIOCHE YeTO H3ONNPYIOT TPYORI M anmapartsl, B KOTOPLIX Xaja-
FEHT HMEeT HU3KYIO TEMIICPATYPY B Mpolecce IKCIAyaTaunu (Hcrna-
PHUTENb, TEIUTOOOMEHHKKH, BCAcHIBAIOIUME, pacCONBHEIE TPybonpo-
BOJBI, TPYOOIIPOBOILL OT TEPMOPETYAHPYIOILETO BeHTHIS O¢ MCMIapH-
Teas). 3aTeM 3anoNHIIOT CHCTEMY MACTIOM, XTafare HTOM M NPUCTYTIa-
10T K ITYCKY U HajJaaxe paGoTEl XOJIOIUJIbHON YCTaHOBKH.

Tpebosanua K MoHTaXKyY TpyOonposoaos. HM3roroBneHHpie y4acTku
TPYGONPOBOAOB A0 MOHTAXA NOIKHBI OBITH MOABSPTHYTH MEXaHHYEC-
KOH YMCTKe, 06e3XMPHBAHMIO, XHMHYCCKON OYHUCTKE M OCYLIKE.

Ecnu MeaHsle TpyDOIIPOBOOE! NOCTABIAKITCA HA MECTO MOHTaXa B
OTOXCKEHHOM BHIE ¢ QUMINEHHOI BHYTPEHHEH TOBEPXHOCTRIO, TO OHH
JODKHE! OBITEL 3aIViyHIEHBI ¢ OBEHX CTOpPOH C MOMOLUBIY ONIPECCOBKU
HJIH TUIACTMACCOBHIX 3arnyiuek. O0pe3Ky KOHIIOB TpyO MOXHO NpOU3-
BOAMTL, KOTHA TEMINEpaTypa 3aMYIIEHHOre TpYOOIpoBOIa CpaBHIET-
CA C TEMIIEPATYpOil BO3AYXa B IOMENICHWH, YTOOBI aTMOchepHast Bna-
ra He CKOHAECHCHPOBANACHE HA XONOAHOH BHYTpEHHEN MOBEPXHOCTH
TpyGollpoBoda 1 He ocTanach B cHcTeMe noche MoHTaxa. Ilo 3Toit xe
NMPUYHHE B XONOOHOE BpeMS rofa Helb3sl NMEPeBO3WTh IO YIWLE OT-
KpHeThie TpyOnl, IIpn MOHTaXe TpYOONpPOBOIOE HEODXOMUMO obecre-
YHUTH NEPMETHYHOCTh COSRMHEHTI, HCKNIOYUTL MONATAHHUE B CHCTEMY
rpa3d ¥ BOAEL. PIAHUCBEE, CBAPHBIE H HHBIC COCTHHEHUA TPYDONpPO-
BOAOB H¢ OO/DKHB pa3sMellaThCA B CTEHAX, NEPEKPBITHAX M JAPYTHX
HEJOCTYTMTHBIX VI PEMOHTA MECcTax.

TpeGoBaHNAa K MOHTAXKY 3anOpHOi annmapatypsl. TpyGonpoBOOH H3-
TOTABIMBAIOT U3 MEIH, TPH AUaMeTpax CBeIlle 20 MM NMPHMEHSIOT CTAlb.
MeaHrie TPYOKH He MOIDKHHW HMETh TPEUIMH, BMATHH, HanoMoB. HUa-
rHOH TPYOOIIPOBOAOB AOKHE OBITE IUTABHBIMH. CTEeHKH TpyGOK Ha
H3rnbax He JOJKHH cODMpaThCs B rodpsl, HA H3rKGax He TCIYCKAIOT-
CA CIIOMBI.

CTHKH TEepMOM3OMHPYIOIINX TPYOOK HDOMKHB! OBITH TIPOKJICEHBI
CKOTYEM,

TepMoH20MHMpPOBAHHEIE XIANOHOBLIE TPYOOMPOBOAE ROMXKHEI OBITH
3AMMILEHE OT MEXaHMYeCKHX BO3OeHCTBHIl mo Beeil nomvHe. Tepmo-
H3OMALIKA HE 3ALLHIHEHHBIX OT MEXaHHYeCKHX BO3REHCTBHIA XIATOHO-
BHIX TPYOOMPOBONOB JOMKHA OBITH 3alliMLUIeHA OT aTMOChEPHBIX BO3-
JeHCTBUH apMUPOBAHHBIM RIATOCTOUKHM CKOTYEM.

XNanoHoBbIE TPYOOTIPOROAE B IUTPOBAX AOJDKHEI OBITh 3AKPEIUICHBL
yepes kaxapie 0,6 M. B rpo6ax Ha MOBOPOTAX KPEMHTE TPYOOTIPOBOALI
HYXXHO o06s13atenbHo. '1lIupuHa ¥ ryGHHa wWTpoba TomkHa GHTE T0C-
TATOMYHOH IS TOTO, YTOOBI MOCHE VKIAOKH KOMMYHWKAUWA ocTanachk
BO3MOXHOCTB NMEPEKPHTE UX IITYKATYPHBIM PAacTBOPOM Ha ITMyOHHY HE
MeHee 20 MM,
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3aKnaasIBaTh B WITPOOH TPYSONMPOBOALl ¢ MAaAHLIMH CTBIKAMHA, KAK
IIPaBHJIO, He Jonyckaercsa. B TexHH4YeckH o00CHOBAHHBIX CAYYasiX 3TO
BO3MOXKHO MPH YCIOBHH MPOBEPKU MAAHBIX CTHEIKOB TIOA N30BITOYHEIM
JapieunemM 20 Gap (2 MI1a) B Teyenue 18 v no 3amenku 1ITpoba. Hap-
JeHHE B TpYOONpoBodAe B TeYeHHE 18 Y MOXET MEHATECA TOJBKO HAa
3HAYCHHE, COOTBETCTBYIOLICE H3MEHECHHIO TEMIICPATYPEI OKPYKAIOWETO
Bo3ayxa. Ilpy npoxnagke XNaIoOHOBLIX TPYOOIPOBOIOB B OIPakaalo-
HIHUX KOHCTPYKLUUAX (CTeHAX, MEXIYSTAXHEIX [EPEKPBITHAX) CICHYET
YCTAHABIHBATE CTANTBHBIE HJIH IDIACTMACCOBRIE rwnb3bl. [locne ycera-
HOBKH I'inNb3a 33NeNBIBASTCs NEMCHTHEIM pacTBOpoM. B mopsaake Hc-
KIIOYSHHUA, JOIMYCKAeTCs1 MPOKIaAbIBaTh XMalOHOBLIE TPYOONPOBOILL
0e3 TepMOoH30AUMHK. OOHAKO B 3TOM CIYYac NMYCTOTEl B THJIB3€ AOJIK-~
HEI OBITH HA BCIO MYOHHY 3aIMOMHEHEI BCITEHUBAIOIHMCAH TEPMETHKOM,
JonyckaeTcd NPoKIaiKka XJIadOHOBLIX TPYOOTIPOBOIOB 3A IIOABECHBIM
MOTOJIKOM 0€3 3allIMTH OT MeXaHHYeCKHX Bo3neicTBril. TpySonpoBo-
Abl MIOABELINBAIOTCA HA ClleUHaNIbHEIE KPOHIUTEHEL.

KpenmeHne XTamoHOBBIX TPYOONPOBOAOB K VXK€ CYILUCCTBYIOLLIMM
MpOYMM KOMMYHHKAUWSIM, IMOABECKAM HOZBECHOrO IMOTONKA HE OO-
nyckaetcs. IlasHple coeBHHEHH Ha TePMOH30JHPOBAHHOM TPyOOTIpO-
BOIE OTMEYAIOTCH NMOAOCKON 0eNloro cKoTya WHPHHOH 1 oM.

TIpu MOHTaXe MaINWH, annaparoB H TPpYOOIIPOBOLOB PYYHYIO 3a-
NMOPHYK apMaTypy ChelyeT YCTAHABIHBATE [0 XOIY ABHXKeHUs XNalo-
Ha. Ha ypaBHMTEABHBIX JUHHAX ACITYCKECTCHA JAKO00C PacroIOKEeHHE
3aMODPHOW apMaTyphL.

DJIeKTPOMArHMTHEBIE BEHTIIM YCTAHABJIMBAIOTCSA B COOTBETCTBHH C
YKa3aHUAMU MHCTPYKUMH 3aBOAA-H3TOTOBUTEIA.

YcTaHaBIWMEATE 3aNMOpPHBIE BEHTHIM MAaXOBMIKAMY BHH3 3aIIpelllaeTCst.

Ans npegoXpaHeHMS OT BHOpauMii MAHOMCTPH MOIXIIOYAIOT K UC-
MBITEIBAEMOMY Y31y ¢ MOMOLUBIO NMeThneobpa3noit TpyoKH.

Tpedopanua K npumoaM. Ilafika MegHBIX TPYOOMPOBOAOE MPOU3IBO-
AWTCA METOOOM Ta30rmnaMeHHON MaiKH ¢ 3anoMHeHWEM BHYTpEHHEH
MOJOCTH NasgeMoli MeaHOH TpyOERI OCYHIEHHBIM YHMCTBIM A30TOM [
NpeZOTBPAILEHHS! O0Pa30BaHUa Ha BHYTpeHHel NMOBEPXHOCTH OKHC-
JIOB Medd. 3a30p MeXIy NasieMbIMH INMOBEPXHOCTAMH MENHON TpYOERI
AOJXeH OuITE 0 0,15 MM,

OcraTkd NasLIbHOTO (iloca JO/KHEBEL ObITh YAANEHBL ¢ BHEIIHEH
MOBSPXHOCTH MEAHOM TpyOH He Mo3aHee YeM depes 4 Y I1ocie OKOH-
YaHHA NaiKH. YaaneHHe OCTaTKOB MasIBHOTO dUIioca MPOH3BOAHTCS
KECTKOH META/LMUUYSCKON LIETKOM ¢ MOCHCAYIOMEH NPOMBIBKOH IMO-
BEPXHOCTH TEIUIOH BOXOH.

TpexKOMNMOHEHTHBIE MEAHO-POCPOPHEIE TIPDHITON € COASPXAHUEM
cepebpa no 15 % npenHasHaYeHB! AJIST BRICOKOTEMIEPATYPHON NMaiiky
B XOJIOMWIBHON NpOMBILLUTIeHHOCTH. OHH MMEIOT CPaBHHUTEILHO HEGOMb-
VIO TeMIIepaTypy IVIABIeHuA, obnananT Xopoiuel TeKY4ecThiO NpH
nmafike MeIM U HEKOTOPHIX €e CIAaBoR. k3-3a npucyTcTBUA B coCTaBe
npunos docdopa He TpeOyerca npuMeHerue ¢dhmoca. ITagubie LWBLI
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OTAWYAIOTCA 3HAYHTENEHON NPOYHOCTEIO H YOOBACTROPUTEABHOM KOp-
PO3HOHHON ¢TOlKoCcTRIO. [IpHmOH NMpoOKO HCIONB3YIOTCA MPY MOH-
TAXKEe XOMOAMNBHOFG OOOpPYHOBAHHA ONA COCOUHCHUI, MCMBITBIBAKO-
1IIMX HE3HAYUTEIbHBIE BUOPALlMOHHBIE H YAapHBIE HAaIPY3KH, MpHYEM
C YBEJAHMCHMEM COAepXaHMA cepedpa NMAACTHYHOCTD YBEMWUYHBACTCS.
IIpr malKe 371eMEHTOB apMaTypPhl ¢ HETEPMOCTOHKHMM 3NeMEHTaAMHU
(TPB, BeHTHAH, CMOTPOBEIE CTEKIIA) IS MPeAOTBPAIlEHHA HEAOTIYC-
THMOTO Meperpesa TpedGyeTcs OXTaXICHHE MOCNEIHUX.

MeagHo-dochopHEIE IPHIION He NMPHMEHATCA 1A Natku craneii
H3-33 00pa3’oBaHUA XpYTIKOH IIeHKH docduTOB 1o rpaHuLe IUBa, YTO
MOXET MIPUBECTH K HAPYIUEHHIO repMeTHYHOCTH COERHHEHHA,

OCHOBHBIE XaPAKTEPHUCTHKH MEAHO-(OCHOPHBIX NMPHIIOEE NPUBE-
neHe! B Ta0d. 9.1.

Tatauua 9.1

OcHOBHBIE XAPAKTEPHCTHEH MeAHO-DOCHOPHLIX NPHNOEE

Mapxa XuMuyeckuit cocTae, % Temneparypa, "C
Ag Cu P MNABNEHHA | pacTeKanHA

102 2 91,3 6,7 045 320

105 5 88,5 8,5 630 780

115 15 80,2 4.8 650 800

IHpumeuarue. 102 (copepxanite cepebpa 2 %). HMmeet cpeatee pacre-
KaHue, PeKOMeHAYeTCA HCITONL30BATS IIPH MOHTAXE XONOOMIBHEIX CHCTEM IS4
naiKy MeIu W € CIUIABOB B COCAMHCHHSAX, HC¢ HCMBTBIBAKIIMX BONbLINX
BHOPALHOHHBIX H YAAPHBIX HATPY30K.

105 (conepxanne cepebpa 5 %). [InactiueH, obnagaeT MeONCHHBIM pacTe-
KaHHEM, TO3TOMY CIIOCO0CH 3aMoNHATh Soasiie 3a30pel. TaaHbIit OB BLI-
JepKHBaeT HeGonblLMe BUOpaLMOHHbIE U YAapHbIe HATPY3KH. PekoMeHayeTca
AN MaldKy MeIM U €€ CNAABOB B WIJSTHAX XOJCINNbHON TEXHHKH.

115 {conepxaune cepeGpa 15 %). [lnacTrueH M3-3a BLICOKOIrO COfepXKaHMa
cepebpa M TIOHUXKEHHOrO colepxaHna docdopa. PexoMeHaAyeTCa ANA NaiKu
COEAHHEH Mt MedH H e crumapos. [1agHbii 1UOB BEIOSPKHBALT YMEPCHHBIE BUG-
palMOHHKIE M yaapHble Harpy3kH. IlpumMeHsteTca npu maiike XOJOIHIBHEIX
YCTAHOBOK.

CepebpsHEIe MPHIIOH UMEIOT HU3KYIO TeMIepaTypy IJaBieHNsa M
XOPOLUIO CMAYHBaIOT COeAHHAEMbIC ITOBEpXHOCTH. OHH MPeKpacHo 3a-
MMONTHSIOT 3a30P6l COSMHHEHWI W JalOT TUIOTHBIC LIBBI, OGmagaioLMe
BBICOKOH NMPOYHOCTBIO M ILTACTHUHOCTBIO, CITOCOOHELIC BBLOSPXKHBATE
SHAYUTENBHBEC BHOPALIMOHHEIC M YIapHbIe HATPY3KHK B GONBILIOM IHA-
naioHe padoynx Temnepatyp. OHK LWHPOKO NMPUMEHSIOTCA TIPY HW3ro-
TOBACHHH H MOHTAXE XOJOAUABHOro 060pYAOBAHUSI, OCOOEHHO NpH
naiike CoeAMHeHHI, UCIBITBIBAKINHX 3HAYMTEABHEIE BUOPALIHOHHBIE
HArpy3KH, HallpHMep TIpH Nailke TpyOoINpoBoIoB K KoMITpeccopy. bo-
Jie¢ HHU3KafA TeMIIepaTypa pacTeKaHHA TIO CPaBHEHHIO ¢ MeAHO-thoc-
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GOpPHBIMH NPHIIOAMH [eJIaCT HX IMPEIITOYTHTENBHBIMH OAA NMaiKH ap-
MaTypH {TPB, cMOTPOBEIX €TEKOMN, BeHTHALH). KpoMe TOFrG, CHHXACT-
€51 BEPOATHOCTL 00pa3oBaHHs OKaJHHBI.
QCHOBHLBIE XApPaKTEPUCTHKH CepeOpAHBIX TIPHUTIOEB NPHBEISHE B
Tadmn. 9.2.
Tabnauia 9.2

OcHOBHEIE XAPAKTEPHCTHKH CEPeDPARLIX NPUTIOES

Mapxa XHMuueckuit cocTas, % ‘ Temnepatypa, *C
Ag Cu Zn Sn{Cd) | nnaneHud | pacTeKaHMs

1530 30 27 21 21Cd 607 685
5305n 30 36 32 258n 663 735
538Sn 38 31 23,8 2,25n 660 720
5405n 40 30 28 25n 650 710
5455n 45 27,5 25,3 25n 640 630
5558n 55 21 22 25n 630 660

INpumeyanue, 1530 {(copepxanue cepedpa 30 %). Mmeer cpeaHee pac-
TeKaHue. Xopoulo 3anofaHaeT Gonbliuie 3a3opsl Ged neperpesa cOCHUHEHMA.
ITpuTioi MPUMEHASTCA BO BCEX H3ICNHAX 32 HCKAIOYEHHEM H3ReNHH nmuule-
BOIl RpOMBILIACHHOCTH H3-32 COoRepXatlterocs B Hem Kaamua. Ilalfika npous-
BOAUTCS B XOPOIUO [[POBETPHBACMOM IMOMEIUEHHHM ¢ COOMIONEHHMEM BCEX Mep
NpeROCTOPOXHOCTH,

5308n (conepxanue cepedpa 30 %). O0nanaet cpeAHHM PACTEKAHUEM. XO-
polLo GOPMHPYET NAAHBIH 1LIOB B AKWOOM [IPOCTPAHCTBEHHOM NOJNOXKEHHH.

5388n {coaepxkaHue cepebpa 38 %). ObnagaeT ObLICTPBIM PACTEKAHHEM, YTO
NO3BOJACT NMOAYYATh MAOTHHIC WEB NPH 3HAYHTEIBHBIX MOHTAKHBIX 3330paX.

5408n (conepxanue cepebpa 40 %). ObaagaeT XOpOLWIHM pacTeKaHUeM. Pe-
KOMEHAYETCA K MaillKH MeAl, cTanei B MobbIX COYCTAHHAX AN COSNHHE-
HH, HCOBITHIBAKOLWIMX 3HAUNUTERBHBIC BHODAWHOHHBIE M VAAPHDBIC HAMDY3KH.

5458n (conepxanne cepebpa 45 %). ObGnagaet GLICTPLIM PACTEKZAHHUEM M
HMEET HUKYIO TEMIePATypY InakreHus. PexoMennyercda Ans mafku aneMeH-
TOB ABTOMATHKM, Doawkxca neperpeia (I PB, COTEHOMAHBIC BEHTIHLIH).

5558n (conepxkaHue cepebpa 55%). OGnanaer OLICTPLIM DACTEKAHHEM,
MasHbIC 1UBBI ODAANAKT MAKCHMANBHON TIPOUHOCTBIO, KOPPOIMOHHOMR CTOMH-~
KOCThK), & TAXXKC BBICOKOH IIMACTHYHOCTLIO U CI1IOCOOHDbL BBLACDHKATL 3HaJM-
TeNbHEE BHOPALHOHHLIE HArpy3KH B BOMBLIUOM AHANAIOHE TemAepaTyp. Pexo-
MEHAYETCA ILNA NafKH apMatypbl, COREPXKALEH HETEPMOCTOHKHE BMIEMEHTHI.

IMaiika cepeOpsAHBIMH MPUHTOAMHA [1poH3goauTSA ¢ dnwocoMm «Superfux»
HWAH aHATOIHIHBIM EMY.

MDrnaHueBpble COEOVMHEHHA YIIOTHAKIT (PPEeOHOCTOHKOM pe3snHoIl,
tproporrtactoM-4, mapoHuTOM. T1oCHeIHMI Nepel YCTAHOBKOH B pazbem
MMOMELLAIOT B INIMICSPHH H MNOICYILHBAIOT HA BO3OYXE.
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Tpefosaana K COSTHHEHHID TPYDO-
NpOBOOOB ¢ NOMOHILI0 0TOODPTOBKA. TpY-
SOMPOBOABI MAJIOTO AHAMETPA COSTH-
HSIOT ¢ NPHOOPAMUA ABTOMATUKM, ari-
mapaTaMHi M MeXOy coOOH C IMTOMOLIEBIO
OTOOPTOBKM.

Ilepen orboproBkoid KOoHel Meld-
HOM TPYORI OTPE3al0T CTPOro MepricH-
JAHKVAAPHO OCH CIEUHATBLHBLIM Tpy0BO-
pe3oM (puc. 9.1) MIHM HOXOBKOH M
OTXKMTAKT A0 MANHHOBOIC LBETA
{600 *C) ¢ mocaeaywiiiM OXJIaXae-
HUeM Ha Bosayxe. OTGOPTOBKY BBINIOA- ;. OBHK: 27— BHHT; 3 — pexy-
HAKT C NOMOWMIBX) CTICHHATTBHOIO PYY-  1yyii pox; 4-— oBpezaemas Tpyba;
HOTO MPHCIIOCODNCHHA (OTOOPTOBKH), 5 — HaMpaRN[IOLUIHE PONMKH
COCTOSAIUETO M3 ABYX METANANYECKHUX
KOonodoK (rydok), CoeIHHAEMbBIX OTKHAHKM BHHTOM, H KOHHYECKO-
o YAOPHOTO BHHTA B NMepeABHXKHOH cKobe (puc. 9.2).

Topuzr TpyD 3a¥HILAIOT HO BHYTPECHHEN H HAPDYXXHOH TIOBEPXHOCTH
HanmWABHHKOM. M¢aHeIC TPYOOTIPOBOARI H3rHGalT No WAaGMOHY, KOTO-
PBIM MOXKET CJIYXHTb CTalbHAs NpOBOJIOKA. TpyOE THYT ¢ MOMOUIBIO
CTAJIBHBIX MPYKUH NAOTHOH HaBHBKH M3 NPOBONOKH IHAMETPOM 3 MM
WK HA TpyGoruGax (puc. 9.3), pONMKY KOTOPBIX 1 HAPYKHYIO ITOBEPX-
HOCTh TPYO CMAa3bIBAIOT TEXHHMYECKHMM BaizenuHoM. H3roroBieHHBIS
TPYOOTIPOBOIH OYHLIAKDT OT 3arpsa3HeHHUi 1 oKajauHeL s sToro Tpy-
Obl 3aNOJHAIOT 5%-HBIM PacTBOPOM CEepHOH KHCMOTHI HA 2 4. 3ateM
KHCAOTY CJAMBAIOT M TpYOGOMpoBod HelTpanH3vioT 10%-HBIM pacTBO-
POM KadbIWHMPOBAHHOM COHbI, TIPOMBIBAIOT BOAOH ¥ NMACCUBUPYIOT B

Puc. 9.2, MpucniocobneHne Anst OTOOPTOBKH MEIHBIX TPYO:

7 — nepeapuxHan cKoba; 2 — pyKodArxa CMROBOTC BHHTA; 3 — ryDxM; 4— BMHT, 5-—
KOHYC-TIYAHCOH
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20%-HOoM pacTBOpPE HUTPHTa Ha-
TpHS, 3aTeéM MPOAYBAIOT CYXMM
BOZAYXOM MIH a30TOM.

TpyOoIpOROIBI KPEIAT ¢ MO~
MOLIUBIO XOMYTOB, NOABECOK HIH
KpoHIITetHOB Yyepe3 1...1,5 M ¢
YKJIOHOM 10 2 % B CTOPOHY HBH-
KEHUS HapoB xnajarcHra. Iua-
MeTphI TPYOOIIPOBOACE OOIKHBI
COOTBETCTBOBATE NPOEKTY. Cobmio-
JNeHHE 3THX YCIOBHMH olecredu-
BAET BO3BpaT MAacia U3 CHCTEMEL
B KOMIIpECCop.

TpeGoBpanna K pazMelleNnO
KOMINPeCCOoPHO-KOHASHCATOPHBIX
Puc. 9.3. TpySorms: ATPEraToB, DTH arperarel pasme-

1I310T HeAANEKO OT XONOAHWIBHEIX
KaMep B KOPHIOOpPE WIH CHeld-
ATBHOM MAUIMHHOM OTHEJISHUM,
TeMIIEpaTypa BO3/TYXa B KOTOPBIX
Konebaercs ot 5 po 40 °C. [1na arperaroB, pasMeliacMblX B KopHaopax,
MPEeIYCMATPHBAIOT CETYATOE OTPaXAcHHe. XOMOIWIbHbIE aTPeTaTH 3all-
pellieHO pa3MelllaTh HAa AeCTHHYHBIX IUTOIIAAKAX, IMOO JECTHUIIAMH,
BOJIN3H OTONMHTENBHEIX IIPUGOPOB. XONOIHNLHHA arperaT npon3BoIu-
TENBHOCTBIO 30 1750 BT MOXHO YCTAHABIHBATE HA CMEUHANBHYIO XKeE-
CTKYIO MOACTABKY, H3TOTOBJICHHYIO U3 VINIOBOH cramd. B BepxHeMm Kap-
Kace MOACTABKH PasMelIaioT KPLILIKY M3 10COK ToMurHOK 40 MM. [Toa
paMy arperaTa INpoKAaibiBaloT pe3HHOBLBIN KOBPHK TOMILMWHOM §... 15 MM
H KPCITAT MalMUdHyY K KPHIUKE NOACTABKH YeTHpbMA boataMu. Xono-
JIMALHBIA arperaTt IpoW3BOIHUTEIBHOCTHIO Donee 1750 Bt kpensit Ha
pyHIaMeHT, U3TOTORISHHBIH U3 OETOHA MM KpacHOTro 0DOACKEHHOIo
KHpIHYA Ha lieMeHTHOM pacTBope {puc. 9.4). 3aryOneHue GyHaaMeH-
Ta ONpPEACHAIOT 10 XapaKTepy IPYHTa, HO B JIIOOOM ciiy4dae OHO JOJDK-
HO ObITE He MeHee 200 mM. [nda ¢dpyHIaMeHTAa OCHOBaHHEM SIBJISETCA

{ — narubaemag TpyoKa; 2— cextop; 3 —
npUXHM; 4 — pYKOATKA

r.*:"_

O m|
O D
|

=3

Puc. 9.4. Kecrruil pyHIAMEHT /18 XONOMMIBHBIX aTPETATOB
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MONYLIKa M3 necka tomunnoit 400...500 MM, Kaxapiit cnoit necka
100 ... 150 MM MOMMBRIOT BOAOH M TIIATENBHO YTpamGoBeIBaKwT. B 312~
HHX, COGHpaeMBbIX M3 XKeJe300e TOHHBIX 2MIeMEHTOB, XKeCcTKHe hyHaA-
MEHTH! He NMPHMEeHAIOT, TAK KaK BUDpanKy, BO3HUKAIOLUKE HpH pabo-
T¢ XOMONMAbHOM MAIIMHEI, NepeialoTest oT PyHAAMEHTa Yepe3 CTPON-
TENbHBIE KOHCTPYKLIMM U KOMMYHHUKALMH B XHAbIe NNOMCELIEHN .

DipdexTrBHBIE criocod GopeOM ¢ BHOpaUMe M LIYMOM — HUCIIONE-
30BaHHE BHOPOHU3OAHPYIOLINX QYHIAMEHTOB IJIA arperatos (puc. 9.5),
Hr:xHIOW ONMOpHYIO TUTHTY GYHAAMEHTa OTIMBAIOT HEMOCPEACTBEHHO
B OCTOHHON NMOArOTOBKE MONA.
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Puc. 9.5. Bubpouzomupyiowke GyHIaMEHTHI LA XOMOIHIBHELX arperaTtos:

a — QYHIaMEHT ¢ Pe3sHHOBMMH noayLWiKami: §— Kapkac; 22— apMatypa; 3 — pean-

HOBas MOSYIIKA, 4§ — BepeBPAHHAN O0CKa; 6 — (byHIAMEHT HA TNPYAKHHHBIX aMOpTH3A-

Topax: J — apMmartypa; § — Kapxac, 7 — BepxXHHii ¢TakaH; & — NpyKHHa, 9— pe3rHO-

Bbli 000m; f0 — HMAHRKI cTakaH; /] — monnATaUK; 2 — pe3wHoBaA Mpoxknanka; /3 —
wpeanep; 14 — perynupoBoyHuit Goar; 15— rafika
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Kapkac ¢dpyHmamMeHTa ¢ pe3HHOBBIMM MOAYIIKAMM M3r0TaBAHBAIOT
H3 CTAIBHOMH nonockl pasMepoM 40x4 MM, Mexay pe3sHHOBOH noayii-
KOM M KapKacoM ITOMeIUAIOT AEPeBIHHYIO JOCKY TONIMHOA 15 MM,

TIpyxuHHBIE aAMOPTH3ATOPBI AEAAIOT U3 CTANBHOH MMPOBOIOKH HHA-
MeTpoM 6 MM. [Tpu BO3IYIIIHOM OXNAXIEHWH KOHIEHCATopa 00beM Mo-
MELLCHHS, TAe pa3MelLCH arperar, ZOJKEH OblITh He MeHee 17 M® Ha
1 kBT X071010poH3BOIMTEALHOCTH, AHO0 MOMELIEHNE AOLKHO ObITh
CHa0XEHO TPUTOYHO-BBITSDKHOH BeHTHIIAUHEH H3 pacyera 8300 wm3/u
Ha | kBT xonomonponsBoInTe/IBHOCTH.

IIpn MOHTaXe KOHACHCATOPa ¢ BOZIYLUHBIM OXNAXKICHHEM paccTo-
SHHE MEXITY HUM H CTCHOH AOTKHO OBITH He MeHee 0,2 M. -

Oxnaxaromiie dataped MOHTHDPYIOT Ha KpPOHIUTeiHAX TOpHU3oH-
TanbHO, COONIONAd PACCTOAHNE OT CTEHBI OO Hcrnapurensa 120 MM ¥ oT
TIOTOJIKA 10 BepxHeit cexuuy 300, 400 M.

BosayxooxmanguTenun 3aKpelUIAT HA KPOHIUTEHHAX Ha paccTOAHUH
300...400 MM oT motonka U 300...400 MM ot creHbl. HanpasneHue
JBWXEHMT BO3OYXA YEPe3 BOAYXOOXTAANTENE NOMKHO OBITh OT CTEHBI
BHYTPb KaMephl (BO3AYX JO/IKEH TPOCACBIBATECH UEpes TEIIoOOMeH-
HUK). [Toa cmapuTeAsaMH 3aKpeIIsTiOT NOAXOH 118 ¢00opa KOHISHCATa
MPH OTTAHWBAHHH CHEroBO LIYORI, MOBEepXHOCTh BaTapeiiHBIX UcTIaApH-
TeJel 3aKpHIBRIOT LUHMTKAMH, KOTODLIE MPEAOXPaHAIOT MPOAYKTHI OT -
TIPOMEP3aHHNA M CIOCOOCTRBYIOT Boslee NPAaBUIIBHON LIUPKYRSLUHH BO3-
Jyxa yepes ucnapHreas. BenoMorartespHele annaparsi (PUIBTP-OCY-
LIKTENL, TETUTOOOMEHHHK) MOHTHPYIOT HAa KPOHLUTEHHaX BHE XOJIO-
JAWALHBIX KaMep B TeX MECTaX, KOTOpble HAUbONee yomobHBI INA Mpo-
KNAAKH TpyoorpoBonoR. ECMH Ha BecachiBatollleM TpyOONPOBOAE HEOO-
XOIHMO TIPEAYCMOTPETh YYACTOK JIHHOK 0ojee 3 M ¢ ABHXEHHEM
XNaloHA BBEPX, TO NEPEI HUM JefalT MacloNoOABLEMHYIO NeTnio. OnHa
MacJIOTTOABEMHAA MeTIA NoAbIMACT Macao Ha 7 M. Eciu B cucteme xXna-
aareHT R22, To BcachIBAOIIMA W JKMAKOCTHHIA TPYOONpoOBOIBl HE IOJ-
JKHBI KacaThCA APYT Apyra H M3OJHPYIOTCA OTASHBHO. ECNM XKe B CHCTe-
me¢ xiaagaredHT R12, To BCacHIBAIOIIMHM ¥ KMAKOCTHHIH TPYOOTPOBOABE
MOTYT KacartbCcs ApYT Apyra, obpasys TermnoobMeHHUK. Oba Tpyborpo-
BOOA KPENsiT OOUIWMHK KONOAKAMH Uepe3 Kaxawie 1,5 M Ha HEKOTOPOM
PACcCTOAHHH OT ¢TeHEL JINd MOHTaXa TPYOOTIPOBOAOB HCTIONB3YIOT MEX-
Hble TPYDBI, MOCTABASAEMBIE KOMILIEKTHO C XONOXHABLHOH MaLIMHOM.

M3 aproMmatTHyecKux NpHOOPOB MPH MOHTAXE XOMOIUNBHEIX MAILIHH,
MOCTABMAEMBIX KOMIUICKTHO, MOIYT MOHTHPOBATHCSI TIO MECTY pejie
TEMIEPATYPEl H TEPMOPETYANPYIOWHEe BeHTHNU. Pene TeMmepaTypbl
JKENATENbHO PacniofiaraTh BHE KaMephl. TepMOYYBCTBHTENBHBIN OALTOH
clenyeT BRECTH Yepe3 OTBEPCTHE B CTEHE BHYTPb KaMephl H 3aKPenUTh
Ha CTEHE B OTAAJeHHH OT ABepeil U ucnapurencii. [Ipy BO3IMOXHOCTH
TEPMOPETrYIHPYIOWMHA BEeHTHAL MOHTHPYIOT Ha YYACTKe TpyOonpoBoaa
BH¢ KaMephl [1poM3BOAUTEIEHOCTE TEPMOPETYIHPYIOLUETO BEHTIUIA AOM-
KHa COOTBETCTBOBAaTH OOWEH BEeAMYMHE TEIUIOMEPEIAIOIIEN MOBEPX-
HOCTH MOAKMIOYACMEIX HCTTAPUTENCH.
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].U.HT INEKTPOYIIPpABJACHHA € aBTOMAaTHUECKHMHU BLIKMIOYATENAMH
M MATHUTHHIMHM NYCKATEASAMH pacnonaraloT BONMH3H XOJOIHABHOTO
ArperaTa Ha CTeHe Ha BeIicOoTe 1,5 M OT moJa. 3a30p Mexay MaHeIbIo
IIHUTA U CTEHOH He NofXeH ObITh MeHee 30 MM. 3a3eMIeHUIO MoIe-
KAT: XOJOAUNLHBIH Arperar, LIHT AeKTPOYIPAaBIEHUA, BO3OYX00X-
JAAUTENH, CONEHOUIHBIE BEHTUITH, PEJIe TEMIIEPaTypbl, TpyOs K Opo-
HEHLTAHTH, B KOTOPBIX MPOAOXKeHa eKTpornpopoaka. ITocke oKoH-
YAHUA AEKTPOMOHTAXKHBIX PpaGoT M MOIKNIOUYEHUS ABTOMATHUECKHX
NpHOOPOR TPOBEPAIOT COMPOTHBICHUE BAEKTPHYECCKON H30JALIWM,
KOTOPOE HOMKHO OhTh He MeHee S00 KOm. ConpoTUBieHHe KOHTYpa
3a3eMJICHHS He JOIKHO nipeBbiate 4 OM. Jlng voaneHua Bo3yxa U3
CHCTeMBl CMOHTHPOBAHHEIE TPYOOMPOBOIL M OXJTAaXKIaIIHe TTPpHOO-
pPbl BAKYYMHPYIOT C IMOMOIUBK BaKyyMHOr0 Hacoca. [To okoHUaHUU
BAKYYMHPOBAHNA, OTKPLIBAKT KHUAKOCTHEIH BEHTHJIE H [NOAHHMAKOT
JaBHIEeHHE B CHCTEME OO 3HaAaYCHUA, HCCKONBKO MCHBLIETQ, YEM HaB-
JIEHWE HACHIILEHHBIX MapoOR XAaJ0HA TIPK TEMITEPATYpe OKpyXKalouiei
cpenbl. C noMOLIBIO TeYSHCKATENA HPOBEPTIOT rePMETHYHOCTE COCIH -
HEHHHA.

9.2. HcnpiTaHHE YCTAHOBKH HA APOYBOCTE H IUIOTHOCTD

CMOHTHPOBAHHASI CHCTEMA TPYOOIIPOBOAOR H ATITIAPATOB (COCYIOB)
IO 3aIONHEeHHA XJAJAOHOM, A0 OKPacKH K W3OMSLNH JIO0MXHA OBIThH
UCTIBITAHA HA MIOTHOCTE W MPOYHOCTD TPOOHEIM JaBlEHUEM pa3keNb-
HO TIO CTOPOHAM BBICOKOTO H HH3KOTO JaBJICHHH ¢ COCTABASHHUEM ak-
TOB 00 MCMBITAHMM. McnBITaHHe annapaToB (COCYAOB) JaBAeHHUEM
MOXeT OBbITh FHAPABIUYECKHM C 3alOMHeHHEM COCYAA AT XTATOHO-
BEIX XONOMHJIBHBIX MaHIHH MacioM (MCITBITaAHHE BOHOH 3amipeniaeTcs)
QUG0 MHeBMATHYECKUM HA TAKOe XKe MPOODHOE JABICHUE CYXHM HHED-
THBIM Ta3oM (a30TOM WK YTIEKHCIBIM Fa30M) WIH CYXUM BO3IYXOM ¢
TOYKOH pocH He Oosee —-40°C.

HN30piTOuHOE (MAaHOMETPOBOE) AABIECHME MWCIIBITAHHS aIriapaTol
(COCYHOB) H TPYOOHpPOBOAOB NPHBEICHO B Tabur. 9.3,

Ecnu obopyaoBaH#e BHIMOAHEHO B TPOMHYECKOM HCTOMHEHHH, TO
MOYTH BCE 3HAYEHHHA IO CTOPOHE BBICOKOTC AaBleHUA g R22 veenm-
yKBawTcA Ha 3 Oapa. Ilog npobHBIM AaBiieHUEM cHUCTeMa TPYGONIpoBO-
JOB (MMM y4aCTOK) MOJDKHA HAaXOOWTECA HE MeHEee 5 MUH.

[Tocne ACNBITAHWI Ha NPOYHOCTD CHCTEMAa TO/DKHA OBIThL HCITKITAHA
HA TITOTHOCTE ¢ BRIAEPXKKOW ITO4 MaBJI¢HUEM B TeUu¢HUe 18 4 ¢ 3anmn-
ChIO JaBRCHHWA B XYpHaie KaXablit yac. B Tevenye nepsrix 6 4 Jasne-
HHE MOXET MEHATBCS 3a CUET BEIPABHUBAHMA TCMIIEPATYP BHYTPCHHCH
W okpyxawlueii cpeanl. B Teuenre nmocnegyiomux 12 4 pasneHue He
JOJIKHO MEHATBCS P YCIAOBUM TIOCTOSTHCTBA TEMITEPATYPHI OKPYXKa-
IOLIETr0 BO3YX4, B MPOTHBHOM CIVYae HOMXKeH OBITH MPOU3BeAeH MNe-
pecuer. McnbITaHHEe OCYILCCTRISIOT ¢ NOMOIIBIO CNEIHANTBHOTO KOMIT-
peccopa HIH OalI0Ha BBICOKOrO JaBIcHHS.
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Tabauuwa 9.3

H3buToqnoe (MAHOMETPOBOE) AABACHHE HCNBITAHMSA aNIApaTos (COCYyI10B)

H TPyOOnpoBoIOB

Xaanarern | Crobore | Owenne | S ITR 2
R12 BBICOKOTO BOIYXOM 16 21
HH3IKOTO — 10 13
R22 BBICOKOTO BO3AYNOM 20 27
BOOOMH 18 24
HH3KOTO — 16 21

IMpu HCOBITAHKHA A1 CO3MaHUA JaBMeHUsl B CHCTEME 3alpellaercsa
HCITOABIOBATh XNMANOHOBRI KoMnpeccop. Ilepea HCNBITAHHAMH CHU-
MalOT MPefoXPAHUTENbHBIE KIANaHbBl H HA UX MECTO CTaBAT 3arMyIuKH.
3aTeM OTKPHIBAIOT 3aMOPHBIE BEHTHIHM, B TOM YMCIIC 3JIeKTPOMArHHT-
HEI¢ (CONeHOUAHBIC). PenyKTop OannoHa COeAWHSIOT ¢ HAMTOMHUTCIb-
HBEIM BEHTUIEM CHCTEMBL. ¥YTeUKY ra3a TIIATENbHO TPOEEPsIIOT OOMEI-
JAHBaHWEM 1HBOB H coeguHeHuit, o 3aBepieHuu ocMoTpa cbpachiBa-
10T DaBiaeHue, HAsa yCTpaHeHHS TeUYM NOATSTHRBAIOT raHky, 3aMEHSIIOT
TIPOKAAIKI, ASHaiOT NMepeBaNblOBKY KOHUOB TpYD, 3a4MCTKY M Naiky
1BOB. YOCHe YCTpaHEHUST HEHCIIPABHOCTEH NOBTOPAIOT UCIIBITAHUA H
OCMOTP.

HcnpiTanue annaparosB (cocyIoB) H TpyOOIipOBOAOE MPOoOHEBIM JAB-
JCeHHEM JOJDKHO NPOBOIMTECS ¢ CODMIOACHUEM CHACIYIOWHX Mep Be30-
NHACHOCTH:

BEHTWJIb HA HAMIOJHUTETBHOM TPYOONMPOBOAE U MAHOMETPHI JTOJIXK-
HBbI OBITE BHIBENEHEI OT MCTOYHHKA NABICHMA 3a Opelelibi OXpaHHOM
30HBl. HaxonuTeCA KOMY-AHO0 B 3TOMH 30HE B NEPHO] HATHETAHHS BO3-
IyXa WAH HHEPpTHOTO ra3a M NPpH BLIASPKHBAHHH NTPOOGHOTO NaB/ieHHA
3anpelacTcs;

Ha WUCIBITHIBAEMOM anmnapare (Cocylae) WM CHCcTeMe TpyOOoIpoBO-
JOB JOJDKHO OBITE HE MeHee OAHOIrO IpelOXpaHUTENBHOINO KJAIaHa,
OTPETYHPOBAHHOIO Ha OTKPBITHE TIPH JaBICHHH, TTPEBLILAIOLIEM CO-
OTBETCTBYIOMICE ITPpoOHOE AaBficHHE HE Gonee ¥eM Ha 1 6ap. pu npo-
BEOeHHMHM HCHBITAHHHA CHUCTeMB TpyOONPOBOAOB M anmnaparoB {cocy-
JOB) Ha MIOTHOCTH ¢ OMNpeAcNeHHEM NAACHKA NABJeHHAa Ha BpeMsd
HCTILITAHUA OXPaHHYIO 30HY He¢ YCTAHABIHUTAIOT.

ITo OKOHYaHMHM UCITHTAHUA JOJKHO OBTE MPOBEACHO BAKYYMMPO-
BAHHE CHCTEMB! TPYOONPOBOIOB H AMMIAPATOB (COCYAOB) TS X OCYIIUKH
P TeMIIEpaTYpe OKpYXalolero sosayxa He MeHee 15 °C. Mcnnitanue
HAa IUTOTHOCTE BAKYYMHPOBAHMEM MPOBOAAT, 3aMEHIA MAHOBAKYYMMETD
CIICIIMATEHBIM BaKYYMMETPOM | COCOHHAS CHCTEMY BAXyYMHBIM LIJTaH-
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TOM C BaKyyM-HacocoM. st 3Toro OTKpLIBAIOT BCE BEHTIJIH HA COSIH-
HHUTEABHBIX JIHHHUAX K IIPOU3BOIAT BAKYYMHPOBAHHE CHCTEMBI.

TTocae nocTHKeHHUS ocTaTodHOTO JaBieHHa 1,0 kIla (8 MM pT. CT.)
PEKOMEHIYETCA NPOAOIKATE BAKYYMUAPOBAHUE B TeueHUe 18 4, nocne
Yero MCMBITaTh CHCTEMY Ha BaAKYYM.

IIpu vicmbITAHHH CHCTEMA NOJKHA OCTABATHCS [0 BAKYYMOM B Te-
yeHWe 18 ¥ ¢ 3aITMCHIO MAaBJAeHHA 4Yepes KAKALIH yac.

B TeueHUe NMepBbIX 6 4 AONYCKACTCS IMOBHILICHHC JaBIeHHA HE Go-
nee yem Ha (0,5 kI1a (4 MM pT. cT.). B OCTanbHOE BpEMSA NaBIeHHE MOXET
H3MEHATHCS TOMBKO Ha 3HAYCHHE, COOTBETCTBYIOLLSE M3MECHEHHIO TEM-
TIepaTYPEI OKPYXaIolIere po3ayxa. Ifocne 3anoaHeHUS YCTAaHOBKH XJ1a-
JAOHOM JOJKHA OBITH NPOBeAeHa OOITONHHTEIbHAS NMPOBepKa INTOTHO-
CTH BCEX COCOAMHEHMWI CUCTEMBI ¢ NMOMOWIbIO TeueycKaTeaa. HcreiTa~
HHE Ha IJIOTHOCTE XNaTOHOM MPOBOAAT NOCHE YCHEMIHBIX NCITRITAHI
CHCTEMBI Ha TUVIOTHOCTE a30TOM H BaKyyMHpoBaHNeM, TeMmeparypa B
MOMEIIEHHUH JODKHA OBITh He HIDKe 15 °C. BakyyMHUpOBaHHYIO CHCTEMY
3aMONHAIOT ra3000pasHEIM XIATZOHOM, IAsl 9TOr0 COCAHHAIOT €€ ¢ Dan-
JNIOHOM XIaA0HA. 3aNoMHEHHE XIaIOHOM NPOI0/DKatoT d0 TeX Iop, IMoKa
NaBleHHEe XITAIOHA B CHCTEME TTPOIOIIKAET BO3PAcTaTh, Maccy OAIAOHA
KOHTPOAHPYIOT € IIOMOIBio BecoB. I10 OKoHYaHWH 3anIoONHEHHUA CHCTE~
MEI SaUIOH OTCOSIHHIIOT, MEPEKPHIB COOTEETCTBYIOIHE BEHTIIH.

Bce coeauMHeHUs, CalbHHUKH, LIBBI, MpeHOXpPAaHHUTENBHEIE Krama-
HBI, BEHTHHM MPOBEPSIIOT Ha OTCYTCTBHE YTEUEK XJAaNOHA ¢ NMOMOIIBIO
TeueHcKaTeNs1. OOHapyXeHHE YTeUKH XFaJoHA ITOMHMO OOBIYHEBIX CITO-
COGOR OCYWECTRAAIOT TIO MACIAHBIM [MOATEKAaM, TAK KaK XNaaoHH pa-
CTBOPAIOTCA € MaciIOM W 0OGNagaloT BLICOKON TeKyUeCThI0. Pa3peliiaeT-
CA JIMIIb HE3HAYUTENBHO TOATATHBATH OOATHI WIKM HaKHOHbIE FalKu
IJIS1 YCTpaHeHHsT OOHapyKeHHBIX HEIVIOTHOCTeH. ECnu JocTHYL 3T010
He yOaeTcs, TO M3 NMpeABapHUTEeIbHO OTKAKYEHHONO BEHTHIISIMH ydac-
TKA CUCTEMBI OTKAYHBAKOT XJTAT0H A0 aTMOC(epHOro AaBIeHHA B Oan-
JiOHBI. CNIBITAHK [TOBTOPIIOT NMOCHE YCTPAHEHHUSA TeYH. 3aKTI0YUTeNb-
HBIM 3TATIOM HCHBITAHMS HA FepMETHYHOCTE XJaJI0HOM SABJISCTCS BbI-
JepXKa MallMHBl 0 JaBJeHHeM MapoB XNaloHa Ha ¢cyTku. [IpH co-
XpaHeHUM JAaBAECHHA XOMOAUMEHAsI MAllIMHA CYUTACTCA BhlAepKaBlieH
HCITBITAHHA.

YTedykKH Manod MHTEHCHBHOCTH OOHaApyXUBAIOT ¢ MTOMOILBIO Tano-
MIHBIX JIAMIT U 3JICKTPOHHBIX TEYEUCKATENCH.

AHANTU3UPYEMasa CMeCh MPOCAChIBACTCS Yepe3 JaTYHK TeUSHCKATENS.
IIpH oThICKAHHH rPYORIX TeUEeH YYBCTBUTEJIBHOCTE TEMEHMCKATENS MOX-
HO CHH3HTh. TeYeHCKaTeNM CHa0XKeHE] 3BYKOBLIMH, CBETOBBIMH HIH CTpPe-
JIOYHBIMH (TTOKA3BIBAIOLIAMK) HHIMKATOpaMHM Teud. FanoumHble J1aM-
B! MOTYT paloOTaTL HA 3TITOBOM CNUpPTE, OeH3UHE WM Nponane. Ilpo-
MAHOBAs JIaMITa COCTOMT M3 TIPOTIAHOBOTO 8aJUI0HA, PErysTopa NOJaYH
NMPOIIaHa, TOPeTKH, KEKTopa, MeIHOH CeTKH, Pe3MHOBOIO umaHra. Jlam-
Ty 3KUTAI0T W KIYT, MOKA MelHAA CeTKa (MAH KONAEYKO) He Harpeerc
10 600 °C (Mexb CTAHOBHUTCA MAMTWHOBOTO 11BeTa). lepxa naMny B pyke,
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MICAHOCAT KOHEel PE3HHOROIO IUTAHIA K MECTAM BO3MOXHEIX YTCUYEK M
CHEsaT 34 UBeTOM ITnaMeHH. TIpH ropeHHH JaMITbl TIPOMCXOIMUT ITOACA-
ChbIBAHHWE BO3AyXa IO UUTAHTY K ropenke. [Ip1 Manex yredkax xjaaloHa
TUTaMsl CTAHOBHTCS 3eCHBIM, ITPH GOoAblINX — hHoneToseIM. Jlapbl xra-
OOHA TSDKenee BO3/MyXa, MOITOMY NMPOBEPKY YTeYeK BEAYT CHU3Y BBEpPX.
Cocyasl H anraparsl, ComepXKallic XMIAKHH XiadarcHT JO/DKHbI HMETh
rpeaoXpaHUTE/IBHBIC KIanansl WIH IaBkMe NpookH. [IpegoxpaHuTeb-
HBIH KNarnaH yCTAHABAHBAE€TCHA B NMapOBOM IIPOCTPaHCTBE arnnapara, a
TUIABKAS NMpoOKa — HIDKe YPOBHA XMIKOCTH. TeMnepatrypa TaBIcHHA
MATEPHANA TITABKHX IIPO0OK JODKHA NPeBBIIATE He OoMee yeM Ha 5 °C
TeMIIePaTypy HachllUeHMs XAaJAarcHTa, COOTBETCTBYIOLUYIO MaBJIeHUHIO
HCIBITAHHA HA NPOYHOCTL 3alUMIIASMOr0 arniapara.

9.3. MouTra:xK TOproBero XonoAuasLHOre 0o606pynoBaHusa

IIpu AocTaBKe TOProBOrQe XOJAOMHABHONO O0OpVAOBAHHA HEOOXO-
IUMO COOMIDIATE OCTOPOXHOCTL, M30ETaTh YA3pPOB U TONYKOB. Topro-
BOE XOIMOAWIBHOC 00OPYIOBAHME PACTIONAraloT B TOPrOBBIX 3anax, Nnpo-
H3IBOACTBEHHBIX exaX. Hlxkadrl, NpUaaBKK, AbLIOrcHepPaTOPbI, TIPH-
JABKM-BUTPHMHEI H Ipyroe od0opyvaoBaHHE VCTAHABAWBAKOT Ha NMOM IO
oTBecy. TeMmepartypa B TOMCHICHWH He AonikHa rpesrinats 40 °C. O0o- .
PYIOBAHWE pPa3MellanT, UCKITIYAA BO3MOXKHOCTE NpsSMOTO BO3HCH-
CTBMSI HA HETO CONHEUHBIX Jy4Yel, BOIANH OT OTONMUTEIBHBIX DaTtapei
TAKHM 00pa3oM, YTOOB! O0eCIeUHTh YA0OCTRO oOCcHy:knBaHa. MuHu-
MANBHOE PACCTOAHIE MEXIY TOPTORBIM XOJOIWIBHBEIM O0ODYAOBAHH-
€M H OTONHTCIABHBIMY TNPHOOPaMH AOJEKHO COCTARIATE 2 M. Mexay
KOHACHCATOPOM BOJAVIIHONY OXNAXICHHS M CTeHON CAeayeT OCTAB-
JSATh paccToAHHE He MeHee 200 MM,

oaroToBKY M NYCK XONOAWIBHOM MalUWHBI JOIKCH NMPON3BOIHTL
MEXaHHK, UMSIOLLNH YAOCTOBEPpCHHE Ha TIPABO MOHTAXA K OBCIIYKH-
BaHHS XJ1A00HOBLEIX XOJIOOUIILHBIX VCTAHOBOK.

XonoauabHOe O0GOPYAOBAHHE K SNMEKTPHYESCKOH CeTH MONKIIIYACT
KBRAMMPHUIITHPOBAHHBIH CITEITHANTHCT — 20eKTpuK. [Tepes MOAKNIOYeHH -
€M K CeTH HeOOXOAUMO 3a3eM/IUTD XOJIOIHIBHEIN arperat v LIAT JIeK-
TPOYIIPARAEHHUS, [TPOBEPUTE COOTBETCTBUE COCIHHEHHA OOMOTOK 3JTEeK-
TpOABMTaTeacii Ha KJEMMHHKE arperara, npoBepHTh COOTBETCTBHE
HAanpAaxKeHsI, YKA3aHHOTO Ha KaTyIKe MATHUTHOrO MYyCKaTesnd, Ha-
NMPKEHHIO CeTH. [[poBepAOT OTCYTCTBHE 3a€BaHHA KPbUIBYATK BEH-
THAATOPA 0 ANdDY30p BpallleHHeM €€ PYKOoH. BKIwuyawT Ha HECKONb-
KO CeKyHI arperart (3allopHbI€ BEHTHIH KOMIIPECCopa IOJIAKHEI ObITH
OTKPBITEI) HAXXaTHEM KHOIMKH «IIyCK» aBTOMATHYECKONQ BHIKNIOUATE-
51, TIpOBepsasA COOTBETCTBMC HaMpapBJcHHA BpauleHWs BEeHTHUNATOPA
CTpe/IKe Ha KOHAEHCATOpe (BO3AYX JO/LDKEH [IPOCACBIBATECS Yepe3 KOH-
AeHcaTop). ITpH HECOBMAaNeHWH HAMPABIEHWA BPAlLeHHUA MEHAIOT MEC-
TAaMK ITOMOXEHHE JTIOOBIX ABYX ¢ha3. B arperarax ¢ caJbHRKOBBIMHA KOM-
npeccopaMy TIPOBOPAYHBAIOT Ball KOMITpeccopa BpyYHyio Ha 2... 3 o60-
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poTa, NpoBEpaioT NMPAaBWIBHOCTE HaTOXKeHHs peMHell, IMOOKIIYaloT
o0OpPYIOBaHME K JCKTpoceTH, I1pH moaroroske o60pyIoBaHHA K ITYC-
Ky CJACIOVET YCTAHOBHTH B palboyee NMOMOXKEHUE aMOPTH3IATODHI KOMII-
PECCOPHO-KOHACHCATOPHOTO arperata, nmpoBepHTh TePMETHYHOCTD ap-
MATYPbl 4 BCEX pPa3beMHBIX COeIHHEHHH.

JAnA rpoBepKH repMeTHYHOCTH CHHMAIOT TUIOMOR ¢ arperata H OT-
BOPAYMBAIOT KOATAYKH 3aTOPHEIX BEeHTHICH, ITPOBEPAIOT, 3aKPBITE] K
BEHTHJIH. 3aTe€M TIIPHMOTKPBIBAIOT U TYT K€ CHOBA 3aKPHIBAKT XKUIKO-
CTHBHI BEHTWIE HA PECHBEPE, BITYCKAsa XNAA0H B CHCTEMY H TTOBRBILLIAS
B Heli napaeHHEe. C NOMOIUBI0 TEUYCHCKATENS OKOHYATENBHO HIYT YTeU-
KH XJ1aa0oHa.

Ilepen mMycKOM OTKpPbBIBAIOT HATHETATC/IBHbIE, BCACBIBAIOLIMI 1 XKW -
KOCTHBIM BeHTHAM. [1oce TTyCKa XONOIHNbHOH MRIUHB] MeXaHHK Ha-
omwaeT 3a paboTol 000pPYIOBAHHA B TeUeHHE TpeX JHel: B repBbif
JeHEs — 8 4, BO BTOPOi M TpeTHit NeHb — o 2 4.

9.4. MonTax COOPHBIX XOMOAURBHMIX KAMEp

COopHBIe KaMephbl THIIA KX MOHTHPYIOT B CYXHX XOpPOLIO APOBET-
PHBAaEMEIX IMMOMELUEHHSIX BEICOTOH He MeHee 2,5 M. [Inollians Wisa kaMep
KX-6 pasna 4 Mm%, mma kamep KX-12 — 7 M2, mna kamep KX-18 —
10 m2. Kamepy coGHpaoT Ha pOBHOM IONY BOAJM OT OTONMHTENBHEBIX
MpHOOPOB, BHE NMPAMOTO BO3NEHCTBHA COMHEeYHBIX Nyieil. MoHTaxX Ka-
MEPBI HAYHMHAIOT ¢O cOOPKH TIOAA M3 LIHTOB ¢ OKOHYATEIBHOM 3aTsK-
KO COeIHHUTEBHBIX BOATOB. 3aTEM YCTAHABIHBAIOT NMOCNEI0BaTEIb
HO YINORBBIE, GOKORBEIC H ITEPETHHE HIMTH. CBEpXY YKIAABIBAIOT LINTH
MOTONKA, COeOHHAA HX IpeARAPHTSIBHO 3aKNaIHBIMU Gontamu. [Mocne
MpeABAPUTEIILHOM COOPKH NMOOUYEpeHO 3aTATMBAIOT YCTAHORBOUYHKIE
0OTHI, O0ECEUNBAS IrepMETHYHOCTD CTRIKOB, KaMepy ocHamamwT pa-
MO A MCcRapuTenei, NoAKaMH I NPOAYKTOB, NMOAAOHOM M cBop-
HUKOM TANOI BOIBI, KpIOKAaMH IS NMOABESCKM TYLI, CBETHIBHMKAMH,
TEPMOMETPOM, ABEPHOM PYYKOH, HATOJIBHLIMH pPelUeTKAMH. XOROOWAb-
HbIi{ KOMIIPECCOPHO-KOHACHCATOPHETI arperaT YCTaHaBAHMBAIOT PAOOM
¢ KaMepoi B MecTe, o0ecedyrBalowemM yaooHCcTBO 1o O0Cy KHBAHHSL.
YCTAaHABTHRAIOT H 3aKPEIUISAIOT HCIAPHTENIN Ha KPOHIUTEHHBI BHYTPH
KaMepsl. OKOHYATeABHO MOHTHPYIOT TpyGonposodbl. OTBEpCTHS B IIH-
Tax 3aMONHAIOT TETIOBOH H3OAALMNEH K IMyluaT pe3HHOBBIMH ITpoGKa-
MH. COBpEeMEHHEIE KaMepbl COOUPAIOT Ha 3aMKaxX. XONCAHNbHEIE arpe-
ratel — MOHOOJIOKHY HAREWWHMBAKTCH HA CTEHY KaMephl nepell, YCTaHOB-
KO# MoTonKa. CyilecTBYIOT KOHCTPYKUWH, B KOTOPBIX MOHOOIOK yCTa-
HABJHMBACTCA Ha Kpbilny kaMephl. HeobxoaMo ITOMHHTE O ¢CBOGOIHOM
00BeMe MOMENICHUS, YacTh KOTOPOTO 3aHHMAET CaMa KaMepa, WIN
IIPUTOMHO-BBITSDKHON BeHTHASIIHA JUIA OTBOOA TEIUIOTHl KOHICHCA-
1. OcODEHHO 3TO BAXHC /I aTPEeraToR, pacrnoloXeHHBIX Ha KPHIIIe
KaMephl, TAaK KaK TeMIiepaTypa BO34yXa Ha BBICOTE 2 M MOXeT ObITh
aeToM Ha 5°C BRIIE, YeM ¥ MoJa.
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9.5. 3anosHeHHe XON0IMABHBIX YCTAHOBOK XJIRAOHOM H MACJOM

Flepesd zamonHeHueM CHCTEMBI XIATOHOM BCE KOMIIpeCcCopul, ar-
nmapathl ¥ TPYSOTIPOBOABI AOMXKHBI OBITE THIATENBHO OYHLUEHBI OT 3ar-
PA3HEHHWH, OCYHIEHH U BaKyyMHUpoBaHB. HeoOxomuMo yaoCTOBEpPUTE-
CA B TOM, YTO B QamnoHe (WIH KOHTeHHepe) CcOnepXXKUTCs COOTBET-
CTBYIOIIHN XNanxoH. TIpoBepKa NMpOH3BOAHUTCS NO NABASHHIO TIPH TEM-
neparype GannoHa, paBHO¥ TeMIlepaType OKpYyXaloiiero sosayxa. Ie-
pel MIpOBEepPKOit 0anIoH NOoMKeH HaXOAWTLCA B AaHHOM IIOMEeLUCHHM
He MeHee 6 4. 3aBUCHMOCTD JaBIeHHA XNanoHAa OT TEMIIEPATYPHI OKPY-
KAWIIETO BO3AYXa NIpoBepsaeTcs No Tabiayile HACBILEHHLIX NTapoB. OT-
KPBIBATh KONMAYKOBYK) rafiKy Ha BEHTIWIE Oa/LNOHA HEOOXOIHUMO B 3a-
HIMTHEBEIX OMKAaX H pe3rHOBBIX 1iepuyaTrkKax. [IpH 3TOM BLIXOOIHOE OTBEp-
CTHE BEHTHJIA OannoHa KomxHO GbITh HanpaBAeHO OT pabovero.

3aloNHEeHNe cucTreMbl XIAIOHOM Maccoil MeHee 10 Kr Mpou3Bo-
AUTCH YCPC3 BCACBIBAKIUMIT BEeHTHUNEL, Maccoil bojiee 10 KT — TOABKO
Hepes 3aiTpaBOYHbINR BEeHTHADL HA XUAKOCTHOM Tpybonposoae. Ipu 3a-
MOJIHEHHH CHCTEMBI CleAVeT MONB30BATHCS OCYUIMTEBHEBIM (PHUABTPOM.

A rpMcoeAHHeHHsT OAJUIOHOB K CHUCTEME pAa3pellacTCA TOJIb30-
BATLCA OTORCKCHHBIMM MEAHBIMH TpyOaMH HNH MACHODEH30OCTONKIMIA

HIAAHTaMHK, HCNBITAHHBIMH JABNEHHEM HAa MpOYHOCTE H INOTHOCTH .

COMMACHO HHCTRYKIIMH. 3anpeulaeTca HAarpeBaTh QaAUIOHBE ITPH 3a{ION-
HCHHU CHCTEMBI XJIAJOHOM. 3alpellacTca OCTABITE DAVIOHEL ¢ XA~
AOHOM, IMPHCOCANHECHHBIMY K XONOIMALHONH YCTAHOBKE, €ClH He Tpo-
H3BOAWTCA 3allOTHEHHWEe MAM YAANeHHKEe K3 Hee XNaloHa. 3aloJHeHHE
X1aAOHOM arperaTupoBaAHHBIX XUIANOHOBLIX YCTAHOBOK OCYLUECTRBASAST-
Cs1 Ha 3aBofe-Huiroropurene. INomoaHeHNe YCTAHOBOK JOJIKHO MTPON3-
BOIOWUTBC B COOTBETCTBHH ¢ TPeOOBAHUAMH, HINOXEHHBIMH B HHCT-
PYKIIHH [TO 3KCIUTyaTAWUN. BanmoHB ¢ XTaJ0HOM JOMKHBI XPAHUTKCSHA
Ha CIIENMANTBHOM cknane. B MAallMHHOM OTHS/IeHHH pa3peluacTcA Xpa-
HHTE He Oojslee onHoro GautoHa ¢ XIMagoHOM. Bammod 3anpeuiaercsa
NMOMCIUATE ¥ HCTOMHHKOB Tervia (redeii, MapoBEIX TPYO M T.14.), TOKO-
BEAYIUHX Kabeaeil H npoBoaoB.

Ilpy HanNoOJMHeHUK BANTOHOB NXJajJOHOM H3 CUMCTEMBI JOJKHEBI MC-
[MOAB30BATECA TOABLKO OAIZIOHBI ¢ HENPOCPOUCHHONH JaTrol MX TeXHU-
YECKOIO OCBHIETENRCTBOBAHMA. HopMa 3alloJHEHHA HE DOJIXKHA Mpe-
BBILLATE CICAYIOIIUX 3HadeHH: 1 R22 — 1,0 kr ra3a Ha 1 1 BMecTH-
MOCTH OannoHa; nias R12 — 1,1 Kr cOOTBEeTCTREHHO.

ITpoBepKa HaNoOAHEeHNMs SaINOHOB ACIKHA BLINOJIHATECS B3BelIHBa-
HHeM. [lepBoHaYansHOe 3aNOTHEHNE CHCTEMBI XJTANOHOM JOJDKHO OPOopM-
NATHCS AKTOM {C MPUACKEHUEM pacueTa KOMHYECTBA XIaa0Ha, HEOOXO-
AAMOTO I 3apAUKI CHCTEMBI ). s XOMOAWIbHBIX MAalUHH aKT O NMEPBO-~
Ha4aJIbBHOM 3ATIOJIHEHKH CHCTEMBE XJIaflOHOM He COCTapaAIoT (JIpH OT-
CYTCTBMH YTECYKH XJIaIOHA W3 MAIIHWHE [TPH €€ TPAHCIIOPTHUPOBAHUH ).

OcBHIOETEIBCTROBAHME H 3KCITAVATALIMA GAJLTOHOB JOJDKKBL [TPOU3-
BOOUTECA B COOTBeTCcTBHMMU c TpeGosaHusiMu IlpaBun yerpolictea U Ge-
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30MaCHON 3KCIAYyaTAlMa cocynoB, paboTaoIUUX Nok faBneHneM. ban-
JIOHBI OIHOPA30BOTO MOAL3OBAHMA 3amnpeHiacTcs MCHOIB30BATh BTOPUYHO.

CMa30yHOE MacO B arperaTMpoOBaHHOM XONMOMWIEHOI YCTAHOBKE 3a-
MpaBIsieTcs Ha 3apone. KomM4ecTBo ero paBHO Macce, 3anoTHMoLet Kap-
Tep KoMIpeccopa, ronoc 10 % or Macchl 3apsiia XnagareHTa B CHCTEME,

I1pu HeOBXOAMMOCTH MACiIO A03aNHBAIOT B XOMOIWIbHYIO MAULIHHY
(1ocne 3aBeplIcHUsT MCIIBITAHMH HA TepMEeTHMYHOCTR) Yepes HCTiapH-
TENh, NPEABAPHUTCIBHO OTBAKYYMEPOBAHHEIH. 14 3TOro OTKpHBaOT
3AMOPHBIE BEHTHIW KOMIIPECCOpa, 3aKPhIBAOT XKUAKOCTHEIH BEHTUNS.
3areM K MAHOMETPDOBOMY BEHTIUIIO MCITAPHTENA NMOACOSOHHAIT Bpe-
MEHHBIN TpYOONpOBOH, IS 3aNMBKH MAacia, BKIIOYAIOT KOMIpeccop U
OTCACHIBAIOT NAPBI XJIAIOHA B MCMIapHTeNe O NARNeHHA HIXe aTMOC-
¢epHoro. OnyckalT moN YPOBeHE Macsa B GaHKe CBOOOMHEI KOHEL
MAaCHAHOTO 3AMHBOYHOTO TPYOOMNpPOBONa (IpeABAPMTENBHO 3aNOMHHUB
€ro MaciioM, CJIeSd 3a TeM, YTOOH TyJda He IPOHHK BO3AYX), OCTAHAB-
JIUBA™OT KOMIIPECCOP, 3aKPBIBAIOT BEHTHIM KOMIIPECCOpa H OTKPEIBa-
IOT MaHOMETPOBHI BEHTIUIL Ha UCITApPHUTEIE.

Ucnonvzosanue xnagareHTros HFC nopoxaaer npobiaeMsl npH cbop-
K€ YCTAHOBOK H NpH HX OOCIYXHBAHHH.

ITpoGneMa Macen ABNAETCH OCHOBHOI, NOCKOMBKY TIPK Maneiiuei
OLMOKE KOMITPeCcCop MOXET pa3pyILUNTECA. FIcnonb3yeMble 10 HACTOA~
1mero BpeMeHu ¢ xnagareHrammn R12, R502, R22 Macna coBepllieHHO
HeCcOBMeCTHMEI ¢ xnazareHTaMi HFC. IToaroMy xoMnpeccopsl, npea-
Ha3HauyeHHBbIe 04 paboTsl ¢ HOBBIMU XnagarerTaMu HFC, 3anpagpnda-
0T CHeIHUANBHBIM MAacJIOM, Ha3uBAeMHBM 3QHPHBIM.

SPUPHBIE MACTA YPEIBBMAKRHO TMTPOCKOTTHYHEL. DTH MAacha ¢ BOIOKD
06pasyIoT arpecCHEHYI0 PTOPBOLOPOAHYIO KHCAOTY. ClieqyeT BHUMA-
TeJABHO CASIUTH 33 cOOCTBEHHOI He30MacHOCTHIO (11434, PYKHU M T. 1),
paboTas ¢ 3arpssHeHHLIM MAaclIoOM.

KaHuctpy ¢ 3)HPHEIM MacloM HeNb3d OCTAaRIATL OTKpHTOH Ha
Bo3ayXe Sosiee 15 MuH. OniepallMi N0 BaKyyMHPOBAHUIG JOJDKHEL IPO-
U3BOONTHLCA OCOOEHHO TIIATENLHO. DQUPHbIE Macha He MOMyCKaeTed
CMELUIWBATH C APYIMMH MachaMu, 3QHUPHBIEC Macia o4eHb GLICTPO Te-
pectaloT eMetunBateca ¢ HFC B nprcyTcTBAN Macen apyroro ceMecTsa.

IMockonsky HoBEE XaamareHtel R404A, R407C u Apyrve areHTHI
3TOi CepHH ABNSIOTCH ACERIOA3COTPONHBIMH CMECAMH, TO 3alpaBKa
XONOIAWIBHOM YCTAHOBKH HMH JO/DKHA MPOU3BOAUTLECS TOJBKO B XKHI-
KOM BHIE.

JAna KOHTPOIA 3apANKHM XOJOOWIBHON MalllMHbBI XJAgOHOM YCTa-
HABAXABAKOT BATOH Ha BECH. 3aKpBIRAIOT KHOKOCTHBINA BEHTHAL, OT-
KPBIBAIOT BEHTHIH HA KOMIIpECCope, OTKPBIBAIOT BEHTHWIb NTCAaUH ROIEI
Ha KOHAESHCATOP, BKITIOUAIOT KOMMNpPECCOop, OTKPLIBAIOT 3alpaBOvHEIE
BEHTWIH W OCYLIECTBASIOT TEM CAMBIM MOJAYY X"030HA B NCTIAPHTEND,



Inasa 10, DKCILTYATALIUA XJIAJOHOBBIX
XOJOOWIBHBIX YCTAHOBOK

10.1. TpebGoBatma K 0OCTY:KHBaHMI0 XOJOARIBLHLIX YCTAHOBOK

f YlnaxoBbie OCMOTPE! M PEBH3HH XOJMOOUABHEIX YCTAHOBOK KOJKHBI
HpOBOIMTECS B COOTBETCTBHA € YTBEPXKIEHHBIM rpadHKOM, COCTaB-
JEHHEIM C YY€TOM pPeKOMEHNALMH 10 3KCIAyaTallMM KaxaoM ycra-

; HOBKH, I1poxonr! BOMIN3IN MAlIMH H anMnapatoB JOMKHEI OBITE BCE CBO-
GOAHH, a NMONLI MPOXOROE — B HCIIPABHOM COCTOSHMH.

Homomite K ABMXKYLIHMCS YacTAM MalliHbl paspeiiacTest TONbKO
NoC/e TMOMHOTO WX OCTAHOBA U MPHHATHA BCEX MED MpPOTHB ITycKa Ma-
HUIHH MOCTOPOHHHMH MHLIAME. 3aIPeIacTCs IKCIVIYaTHPOBATE XOIOIH/Th-
HEIE YCTAHOBKH ¢ HEMCIPaBHBIME NMPUOOpaMM 3alliMTHOH aBTOMAaTHKH.

] K}’DEHHE H IMMOJBb30BAHHC OTKPEITHIM TDTAMCHCM B MAllIHHHEBIX OTHE - .

. eHHAX (2 TAKKE B APYTHX NMOMEUIeHHAX, [1¢ YCTAHORICHO XOMONWIb~
: Ho¢ 0bopynosanune) sanpelraetcs. I1ycK XOmomunpHOH YCTaHOBKH ITOCTE
_ €€ OCTAaHOBKM Ha NpOIOIKUTEAbHOE BpeMa (Sonee 24 1) MOXKeT OBITh
. MPOM3BEAEH TOMBKO TIOCHE TIPOBEPKH MCIPABHOCTH YCTAHOBKH M C
paspeleHus U3, OTBETCTBEHHOTO 33 0e30MacHYIo 3KCILTYaTALHIO.

DKCILUTYATALHS XOJONWIBHONH YCTAHOBKH JOJCKHA OBITH OTPAXEHA B
CYTOUYHOM XypHaie e paboThl. [TpH o6CTyXHBaHHH XONOAMITLHOM YC-
TAHOBKH MTOJKEH NMPOM3BOAUTLCA BHIYANBHEIA OCMOTp 060OpYIOBaHMA,
OpOBEPKA €ro IrepMEeTHYHOCTH, OMHCTKA MOBEPXHOCTH .000pYI0OBAHNSA
OT TPA3H M NbUIH. JaMeueHHBIE BeheKTH NOMKHB 3aHOCHTRCH B XKYp-
Han ¢ yYKazaHHEeM MeEp N0 HX YCTPaHEeHUIO.

T! Hna obHapyxeHHA MeCTa YTeYKH XIafAoHa paspelliaeTcs Nob30BaThCH
| FULTOMAHBIME ¥ APYTHMI TEHEHCKATENSIMH, MBUILHOW TIEHOH, MOJH-
fmepl-lmmn MHAKKATOpAMH IepMeTHYROCTH. Hanuuyue cicioB Macna B
Pa3bEMHBIX COCAHHECHHAX, ITY3bIPhKOB IPKH OOMBUIMBAHHH CBAPHBIX CO-
SIMHEHHH U M3MeHCHHE LBEeTA TUVIAMEHH VKa3bIBalOT Ha YTEUKY XTagoHa.

Ipy ofbHapyXeHHHN yTeUKU XIANOHa KOMIPeccop HeoOXoouMo o¢-
TAHOBHTH, TIEPEKPLITE 3AMMOPHON apMaTYpoil MOBPEXOCHHBIN YYacTOK,
BKNIOUUTE BHITAXKHYIO BEeHTHIALMIO H, OTKPHB OKHA H ABCPH, HEMET~
JIEHHO YCTPAHHTB YTEYKH.

BckpblBaTh KOMIIPECCOPD!, aliiapaTH M TPYOONPOROAHI pa3pelia-~
€TCA TONBKO [OCJEe TOTO, Kak JABAcHKE XTaIoHa OVICT NOHUXEHO 10
ATMOCDEPHOTO H OCTAETCH TTOCTOSHHLIM B TeueHHe 20 MHH,

KoHiIeHTpalMA paccosia, NPOXoJaIero BHYTPH TpyO UCMapHTeneid,
HOMXHA ObITh TaKoH, YTOOLl TeMIlepaTypa 3aMep3aHAs paccona Obia
Ha 8 *C HIOKe TeMAepaTypsl KurieHWs XAamoHa npd paGounx yYCITOBHAX.
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TeMrepaTtypa oxaaxaamouiei BOAbI Ha BEIXOME U3 pyballcK HHIHHA -
pOB KOMIIpeccopa He HoikHa OsITh Oonee 45 °C. 3anpeniaeTcs yuaneH1e
HHed ¢ SaTapeil HEMOCPEICTBEHHOIQ OXNAXKASHUS MeXaHWHEeCKHM Cao-
E@W—H?CKBETCH ObMeTaHHe UHEST). [1pu yoaneHHH CHETOBO#M 1UIYyOBI
C OXJIAXKAABILHMX YCTPOHCTE ITyTeM WX HarpeBaHWA JABNEHHE B Oarapesax
M BO3OYXOOXJTAIMTEISAX HE HO/DKHO YpeBbILATE JABNEHHUST WCNBITAHHS
Ha IUIOTHOCTE HNA afllapaToB (COCYI0B) CO CTOPOHH HH3KOTO NaBNeHUS.

MexaHnuyeckas OYHMCTKA OT BOLAHOTO KaMHA TPYOOK KOXKYXOTPYG-
HBIX E“ﬁﬁf;ama {KOHAEHCATOPOB M MCNapHTelieil ¢ MeXXTDYOHBIM KU-
NeHHeM) HODKHA MPOM3BOAHTECA TONMBKO IMOCHE OCBOOOKIACHMA HX OT
XJIAOOHA ITOA HEMOCPEACTBEHHBIM HaOMIOOSHHUEM NHLA, OTBETCTBCH-
HOI'0 3a 0€30NaCcHYK 3KCIUIYATAUHIO YCTAHOBKH.

IIpuMeHeHIte ¢BAPKH H MalKU NMpH peMOHTE MALIIMH, arnmapartos |
TpYOOTIPOBOAOB HA ASHMCTBYIOIUHX YCTAHOBKAX JO/IXKHO NMPOU3BOAUTE-
CA Mol HADMIOOeHUEM CTAPIUEro TEXHHYECKOTO [IEPCOHANA U [IpH Ha-
AVYWUK TTHCBMEHHOTO PASDEUICHHS JIMiIIa, OTBETCTBEHHOTO Ha Tipen-
NMPHATHH 32 HCIIPaBHOE COCTOAHHE, NMPABWIBHYKY B DE30NAacHYIO 3KC-

OyeT YIAIKHTE XAaZoH H3-annapaToB U prﬁonpoﬁonoa B cny4yae nepe-
pbiBa B paboTe YCTAHOBKH B 3HMHEE BpeM, IIPpH ONacHOCTH 3aMep3a-
HUA BOOBI NMOCAEAHAS JONXHA ObITH YAAIEHA W3 BCeX MALIMH W anrna-
pPaToOB C BOASHBIM OXTAXKICHHEM, & TAKAKC H3 BOISAHBIX Mamcmaneﬁ.
3anpeiiacrca nodaBAcHMe K XAAaJOHAM MAH K WX CMECAM OPYTHX
AOTIOTHUTEIBHBIX X/TafareHToB 0€3 COTMIACOBAHHSA C 3aBOMAMHM —— M3ro-
TOBHTEAMH XAANUHOBEIX XOTOIWIBHBIX MAIUWH WJIH ATPETaToB.
3anpetieH BRITYCK XNAN0HOB B aTMocgepy NPH 3aPANKe YCTAHOBOK
H HUX peMOHTe. XAaOOH CNSeAYeT [TOMEIUATE B PECHBEPEI MW TeXHONOTH-
YEeCKMEe EMKOCTH JUTA GYUCTKM U MOBTOPHOI0 UCIIONB3OBAHHA.

IMTo oKOHYaHMN MOHTAXHBIX paboT, HACTPOMKH NpubOpOB aBTOMAa-
THKK H DPOBEPKH PEXKUMA OXNAaXIeHMs, CO30apaeMOoro XOmoaIbHBIM
arperaToM, COCTARISCTCS NMPHEMO-CIATOYHBIH aKT O BBOAES 00OpYNO-
BAaHUA B IKCIUTYATALUMIG. XONOIWIbHOe 000PYAOBaHHE 3AKPEILNAIOT 34
OTNpeaeICHHBIM TOPTOBBLIM pabOTHHKOM, KOTOpPbLIH IMONMHOCTBIO OTBE-
JacT 3a Hero, cASIHT 3a MPaBHALHONM 3KCIUTYATAUMEH W COOCPXHT €ro
B HammexXarwlem Tiopsaake. HeBecTpocHHBIE B TOPrOBOE 00OpPYIOBaHHE
arperatel YCTAHABIWBAIOT Ha NMPOYHOM OCHOBAHHMH B MAINUHHOM OT-
AeneHHUH BOTHM3IHU OXNAXKAAEMBIX OOBEKTOB, @ K KOHAEHCATOPY JAO/IKEeH
OBITE O0ecrieyeH cBOOOAHENN HJOCTYTI BO3AYXA LA OXJIANAEHHA.

Jna nomxona K yCTAHOBAEHHOMY TOPrOBOMY XONOMUABHOMY 0GOpY-
AOBAHHIY ODCHYUMBAIGUICTO MEPCOHANA, 4 TAKXKE K arperaraM AoJLKEH
ObITh MPEAYCMOTPEH CBOOOIHBII fIpoxon. BoiGop MecTa yCTAaHOBKH 0H0-
PYAOBAaHWA B TOProBOM NMPEANPHUATHH OKA3LIBacT SONLLIOE BIHAHNUE HA
SKCILTYATAIHOHHBIE H 3KOHOMHYECKHe IMoKa3zaTeaHn erg paborwl. Ilpu
DOBHIIICHHH TeMIIEPATYPhI MOMEIUEHWSA, B KOTOPOM HAXOIMTCs 00Oopy-
OOBAHME, YBCIMUMBAKTCA BpeMst paboTel XONOIMIBHON MAWIMHBLL U pac-
XOA NCKTPOIHEPIHH, YMESHBLIACTCA CPOK CAYAKOBI KOMIIpeccOopa M T, I.
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OnTHMaNnsHLET PeXXUM paboTel MAJIBIX XIaOOHOBBIX YCTAHOBOK TIOM -
; JepXHBaeTCS npuOoOpaMHu aBTOMATHKN.

s nonyvyeHus NMpOAYKTOB BEICOKOIO KAUuecTBa HeoOX0AMMO CTpo-
ro coOMIOAaTE peXHM HX XpaHEHHS. 3arpyXaTk XOIMOAWILHEIE KAMEDHI,
LUKad1, IIPHIABKHM ¥ BUTPHHE NPOAYKTAMU CIeRYeT JHIUB [10CIE ITyCKa
XONMOAMNBHOM MALIMHBI M AOCTHXKEHUA TpebyeMoil TeMnepaTyphl. Ile-
pell 3arpy23KoH IpOOYKThl JOKHBI ORITE OXIKAEHB! B XONONMIBHEIX
KaMepax, a ropayue Omoga W APYTHE TCIBIE MPOXYKTHI MpeABAapH-
TeJJBLHO OXIAKIAKIOT A0 TEMIICPATYPHl OKPYXalowero Bo3ayxa. He che-
AyeT TIOJKH HIKagoB, MPUAABKOB, BUTPHH MMOKPHIBaTh OyMarci u apy-
THMM NpeIMETAMH, NIPEIATCTBYIOLINME CBOOONHOH IIMPKYAALIMH BO3-
AyXa W HOPMATbHOMY OXJIAXKAECHHIO MPOIYKTOB.

Mexmy ucrnapuTenenM H NPONYKTAMM HA TIPHIABKAaX, B ITKa(hax v BUT-

- PMHAX JOJDKHO ObITh CBOOONHOE paccTogHHe He MeHee 4 u 10 ¢M B Kame-
pax. ng yMeHBIICHHS NTOTEPh XOJOMa ABEPH B TOPrOBOM XOMOMUNbHOM
 00OPYAOBAHMH CHCAYET OTKPHBATEL IO BO3MOXKHOCTH peXe W Ha KOpOoT-
~ Koe BpeMs. IIpepk OOIDKHA TUIOTHO NIPMACTATE IO BCEMY TIEPHMETPY: HE
. MOMYCKAKTCA 3a30phl, MOIBOAAIONIME CBOOOTHOE ABIKEHHE IMOMAOCCKH
Gymaru mupuHoi 100 MM X0oTa OB B OMHOM MECTE IIepuMeTpa NIPH 3aK-

~ porroit apepu. PesHOBBIC YTUIOTHHTETBHEIE POKIIANKY A COXPAHEHUS
. ACTHYHOCTH NIPOTHPAIOT TATBKOM. sl KOHTPOMBT 33 TEMIICpaTypoOil B
¢ "OLPYAOBAHUH YCTAHARTUBAIOT TCPMOMETPBI WITH CIieUMaNEHbIE ITPHGOPEL.
4 Bonsiuoe BIMAHWE Ha paboTy oDOPYNOBAaHUS OKA3BIBAeT TONLIHMHA
CI0S MHes Ha nipuGopax oxnaxaeHna. Ha ucnapnutensx oH He OODKeH
MPEBbILLATD 2,..3 MM, TaK KaK nmpH OonbBIeH TOMUMHE pe3ko yXyaua-

Y0TCS YCAOBHMA OTBOAA TEIVIOTEL U3 OXJIAXAAeMOro OObEKTa H HapylllaeT- '

Cs pexuM paboTel YCTaHOBKHA. [TpH oTTauBaHUM HHEd NPOAYKTHI 1He00-
XOIMMO YIAINTE, MAWHHY OCTAHOBUTE M OTKPHTE NBepU. Ecim 000py-
JMIOBAHUE YKOMIUIEKTORAHO CNEeLHARBHbIMY TipHbopaMM IS OTTaHBa-
HHA, TO YOaANEHKUe HHES TNPOU3BOIMTCA aBRTOMATHYECKH TIO MEpe ero
o0pa3oBadHda. Tanasd Boga coOHpacTCd H VIAISETCS B KAHAAH3ALMIO, a

: BHYTPCHHAS MOBEPXHOCTE 000PYAOBaHHA NMPOTUpacTcd Hacyxo. Hapyx-
== HBbl€ CTEHKH MPOTUPAIOT EXEIHEEHO YBIAXKHEHHOH TKAHBIO, 3 XDOMUPO-

BHHHI:JE: NeTa v TKAHBIO, TIPOMUTAHHON TEXHHYECKUM Ba3cTUHOM, ITpu- -

: ME:pHD 1 pa3 B He/leNlo BHYTPEHHIOK MOBEPXHOCTL OOOPYAOBAHUSA HEO0-
| XOMMMO TIPOMBIBATE CHAYAMA TEIUION BOAOI C MBLIOM, a 3aTeM YHCTOH
\rerutofi Boaoii. TTocne 3Toro o8opyI0oBaKME OCTABIAIOT HA IPOCYILKY.
XORODUABHYE) MallHHY CACAYET OCTAHOBHUTBL NMpH OOHapyKeHWH
HeHenpaBHOCTel. Ecnd xononunbHag MallldHa, paboTamwllas B aBTo-
MATHYCCKOM peXiMe, IWTHTIBHOS BpEMsS He BKIIOUMAET A 10 HEM3Be-
CTHBEIM NPHUYHMHAM, a TEMIIEPATYPA B OXTAXIaeMOM 00OBEME BEILLIE Tpe-
OyeMoit, To XOJMoMWILHAA MallliHa HercnpaeHa. HenonmyctiMa camo-
BOJIbHAS PErYIMPOBKA ABTOMATHYECKHX NPHOOPOB, OTBEPTHIBAHHE KO-
TMAYKOBBIX TaeK 1 T. M.
3anpewmaerca CaMOBONLHO MepeMeniaTk HIH CIBUIATE XOMOAMWE-

HbIE KOMITPECCOPHO-KOHAEHCATOPHLIE arperaTel. He paspeuraerca 3a- -
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rpPOMOXHIATH MPOCTPAHCTBO OKONO arperara. 3aripellaeTcsa MeXxaHudec~
KH OIOKHPOBaTH peJie AaBAeHHWA IA MPpeHoTBPAleHHA OTKIIOYCHNS
XOAOAMABHOTO arperara.

HnvrensHas u adubexTHBHAA paboTa XOJOAWARHOTO o0OPYIOBAHMA
BO3MOXHA JUIIE [MPH CBOCBPEMEHHOM H KAaUy€¢CTBEHHOM BBINMOAHEHHH
peMOHTa. MexaHMK npopepseT paboTy XONOMWIEHON MalUMHE] BO BpeMs
IKCIUTYATALIHH H OCYILIECTBISIET MpodunakTiyeckuii peMoHT. [IpH >TOM

PEMOHTE IPOBEPAIOT PeKHM paboThl XOMOIWIbHO MallHHBL 1 COCTOSE- ;

HUe OBOpYAOBaHUS, CMA3bIBAIOT H 3aMEHSIOT MMOOUIMITHUKH 3AEKTpO-
nBUratene, KOHAEHCATOP OYHMIIAIOT OT IBIMTH, NPOBSPAIOT 3alUMTHOC
3a3eMNeHHE W 3aHYNeHHe, 3aMeHAIOT NMPHUBOAHEIE PEMHH, NPOBEPAIOT
paboTy MAarHHTHBIX IYCKATeNeH, PeMOHTHPYIOT W 3aMEHSIOT pe3HHO-
BBEI¢ YILNOTHEHHS OQOpYAOBaHUA, NBEpHLIE 3aMKH, 3anmopbl K Ap.

BBuay CHJIBHOM TEKY4YECTH XJTadOHA HeOoOXOOUMO OCOOEHHO TIA-

TEABHO CHREIMTE 3a 'epMETHYHOCTBIO CHCTEMBI.

Jnst OTKII0UEHMS! XONOOHNBHOM MAIIIHHEBI ¢ LEJIBIO [IPOBeAeHUSA pe-
MOHTA 2AKDBIBAIOT XKUIAKOCTHEIH BEHTHABR HA PECHBEPE M OTCACHIBAIOT
Hapbl U3 Hcnapurenda. OcraTodHoOe JaRIeHNE B UCTTApHTENE DO/DKHO ObITh
Ha 0,2 6ap (20 kila) Beiie aTMOCHepHONO, YTOOH H30EKATH [TOACOCA
BO3IyXa 9€pPe3 BO3MOXHBIE HETUIOTHOCTH. 3aTeM 3aKPBIBAIOT BCACHIBAIO-
LWHiT BCHTW/b, BEIKJIOMAKOT 3MCKTPOABUTaTe/IE KOMIIPECCopa, 3aKphi-

HaBOPAUYMBAIOT KOAMaYyKOBbIe raiixd, [pH cepbe3HBIX medexkTax Xomao-
NHALHON MAaLUHHEI €€ peMOHT HPOBOAAT B CMESLHANTBHBIX MAacTepPCKHX.
IIpy cpeaHeM DEMOHTE 3aMEHSIIOT MM PEMOHTHPYIOT OTHECNBHBIE
HeTaTH WM y3JIbl KOMIpeccopa (MOpLIHEBBIE KOJAbLA, MANBLLI, KIa-
NAaHBl, NOALINITHKKY ), YCTPAHAIOT Te€YH B alnmnaparax, saMeHAIOT QIib-

e

Ty Ay —_—

{

H

]
BAIOT HATHETATENbHBIH BEeHTWIb, MOATATABAIOT CAjAbHMKIN BEHTHWICH Hi

TPHI, OCYUIMTENH H T.X.

fpu KaouTAnbHOM PEeMOHTE MNPOM3BOAAT NOJHYIO pa3fopKy Ma- |

IUMHBI, 3aMCHY WJIA BOCCTRHOBITEHUE OCHOBHBIX JIETAIEH KOMIIPECCo-

{
pa (KOACHYATOrO Bana, HUAHHAPOB, KapTepa), 3aMeHy KOPIHEHC&TOD&{
!

H OIpyTrUx aniiaparos. . !

PerynupoBaHve pabOThl XOJOIMJIBHONM MAlIMHEBL 3aKMIOMACTCH Bj
HacTpONKe aBTOMATHYECKUX TIPHOOPOR: TEPMOPETYANPYIOLLIETO BBHTH—‘
s, pefe TEMOEPaTYPhl WK pefle HH3KOro JaBMeHHA, BOOOPErYAHDY-
I01Kero BeHTwId. HacTpoliky pene TeMnepaTypsl Ha 3aHAHHBI} TeMITe-
PATYPHBIM PEXHM NMPOH3BOAAT C TIOMOIUBH) TEPMOMETPOB, YCTAHOB-
JICHHBIX B OXRaxgacMoM o0beMme. IlpenpapMTeNbHO LIKATLHBIE pelie
JABICHHA MOXHO HacTpaubaThk 6€3 MOAKIKYSHWA MaHOMETpA. _

Hactpolky TepMOperylIHUpYIOLLEro BEHTHIA B GONbILHHCTBE CNy4a-
€B MPOU3BOHAT, PYKOBOIACTBYACH BHCIUHWUMU TPH3HAKAMH TpaBUNL-
HOTO 3anoJIHEHHWS UCITAPUTENS — PABHOMEPHOCTD MOKPEITHA NHeeM BCe-
TO MCITAPMTENS M BCACBIBAKOWILTO TPYOOIIPOBOIA HA PACCTOSHNH TNMPH-
MepHO | M OT McnapuTessa. ¥ HH3KOTeMIIeparypPHBIX MalllMH 1IPY HOp-
MaIBHOM paQoTe BcachklBaOINKHA TPYOOITPOBOA 10 BCACKIBAIOLLETO BEH-
THUIA MMOKpbIBaeTcA HHeeM. KoMmpeccop obMep3aTh He HOJDKEH.

203



Bopoperynupyloluil BeHTHAL HACTPARHBAIOT C MTOMOLILK MAHOMET-
pa, MMOOKIYAEMOro K HATHCTATEBHOMY BEHTHIIO, HA ONTHMAMBHOE
AABACHNE KOHACHCAIIMH, KOTOPOE OTIPERCAAETCA CTOMMOCTBIO IIpOTOY-
HOM BOIB! H 2MeKTpo3Heprii. [Togaya BoaAk! HpeKpallaeTcd NMocne BBK-
MOUEeHHS KOMIIpeccopa. PaboTa MATBIX ABTOMATHYECKHX XOJIOIMIBHBIX
MaIIMH CHUTACTCH HOPMANBHOM, €CIH B OXIaXIacMbIX obbeMax Mmok-
JepXHBaeTCA 3aJaHHBIH TeMIepaTYPHBIH PeXHM, HCIIAPUTENL MTOXPEIT
TOHKMM pPaBHOMEPHEIM CMOEM HHeEs, BCaCBIBalolas Tpyba XOJIoaHad.

Kommpeccop Ao/CkeH paGoTaTh UHMKIHYHO ¢ KoaxpdHHIMEHTOM paboyero
BpemeHH 0,4...0,75 npn yactore BKTIOveHMA ... 6 1ononoB 32 1 v, [Tpu 31oM
JOJDKHEL OTCYTCTBOBATE: MCKPCHHE, BUODALIHA, TIOCTOPOHHNN 1IyM, Mac-
JIMHBIE MOATeKH. [1py HOPMANBHOM TEXHHYECKOM COCTOAHHUE XOJIONMNb-
HOro OOOPYAOBAaHHSI XOMOIWABHBIMA arperar, KOpIyc JeKTPOABHUIATE-
51, LIKAT SJIEKTPOYTIPABMCHHA, CONCHOMIHBIA BEHTHTE AQ/DKHbE OBITH HA~
ACKHO 3a3eMaeHsl (3aHYAeHBI). [TocnenopaTe/ITEHOE COGAUHEHIE TIPH 3a~
3eMNEHWH JNIEKTPONBUTATENEH W APYTOrO 3MeKTPOOHOPYNoBaHIMs He H0-
nyckaeTrca. Metauiopykaga AIMHON Oosee 3 M 3a3eMIIIOT ¢ JIBYX CTOPOH.
) KpenneHHne TIpoBoACB 3a3¢MICHHUA JOJDKHO ObITh KAY¢CTBEHHBIM H
T NETKOOQCTYIIHEIM N OCMOTPA. Upe3MepHOe HATAKEHHE, H3NOMBI,
H3rKObl ¥ NMPOBUCAHHI MOHTAXHEBIX 2TEKTPONPOBRCIOR 3aIIPEeIUAOTCH,
Bee snekTponpHGopbl H KNIeMMHEIE KOMOAKH 3aKpBIBAIOT KOXKYXaMH
WIHM KPBIIUKAMM, YTOOBI HCKIKOYNTS CiyJailHOe IPpUKOCHOBEHHE K HUM.
KpbIAbyaTKH BEHTHAATOPOB, KTHHOPEMEHHAs Nepenaya U WKHB-Ma-
XOBHK KOMMpPeECcopa JOMXKHBl MMETh MCIIPaBHOe OTPRKIcHHE. KacaHKe
BpalllaloIMXCA JeTanel K 3aKpeIICHHOMY OTPaKICHHIO HE JOMYCKa-
eTcA. Hucio peMHei, CoOeANRSIOLIINX MaXOBUK KOMITPECCopa ¢O IHKH-
~ BOM 3JICKTPOABHIATENA, JOJLKHO COOTBETCTBOBATh YHCTY KaHaBok. Ha-
TSOKEHHE PEMHEH TO/MKUQ 0DecTieurBaTh NPOTHG B CpEMHEH YacTH PeMHA
OT HaXaTHsA nanbdiem pyku He Gonee 10...20 mm. PaccnoeHre pemMHs
- He pomyckaercs. Heobxoormo, YTOOH 3MEKTpOIBUTATENN paboTany
i niaaBHo. TeMnepaTypa Ha NIOBEPXHOCTH MEKTPOABHIATENA HE BOJIXKHA
: mpesenuath 80 °C. [TonmMnmHUKK 3MeKTPOABHTATENA 3aNIONHAIOTCA KOH*
t CHCTEHTHOW CMA3KOI W 3aKpBIBAIOTCH KPEIIKAMHA.

" L1 CUMCTKH KOHAEHCATOPA OT 3arpA3HEeHHH ero TpOayBaloT CHapy-
KM CTpYSH BO3AYXa, MONABACMOTO OT ABTOHOMHOIQ BO3IYIUHONO KOMII-
peccopa. ECTH Ha TOBEPXHOCTH KOHIeHCaTopa o0pa3oBaica ool MUII-
KO XHMPOEROH TPA3K, TO CeAVeT NPOMBITE KOHACHCATOD TEIUBIM 3... 5%~ |
HBIM PACTBOPOM KAJIBLIMHUPOBAHHOM COABL MU CTUPANTEHOIO MOPOLUKA.
[Mocne NpOMEIBKHM KOHAEHCATOD HPOLYBAKOT CHAPYXKHM CXATHIM BO3IYXOM.

10.2. HencnpagHOCTH XOJOAHILHLIX YCTAHOBOK
M CIOCODBI MX YCTPAHEeHHUs

OCHOBHbBIE HEHCHPABHOCTH XOMOAWMRHOH VCTAHOBKHM H CIIOCOOB |
HMX yCTpaHeHHA cBeAcHBI B Tabn. 10.1. '
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TacGnunua 10.1

HencnpaphocT# XoN0IHALHOR YCTAHOBKH M CIOCOOB! HX YCTPaHEeHHA

HencnpaeHocTb Boamoxan npuynHa Criocof yeTpaHeHHS
¥craHoBka He pa- | l. Tleperopen npeaoxpaHuTens |3aMeRuTh IPeIOXpaNTENL
BoTaer 2. He 3aMbIKaoTCA KOHTAKTH HacTpouts pene Ha 3amaH-

pesIe TEMIEPATYDhL HYI0 TEMIEPATYPY
3. Hencnpapena anexTpo- YCTpaHHTL ReHCTIDABHOCT

IPOBOAKA

ICKTPOMPOBOAKH WIH 3a-
TAHYTE KNeMMBI COSANHE HH i

KomMnpeccopHo-
KOHOCHCATOPHBIH
arperat He paboraer

1. Meperope) NpesoxpaHKTeENb
arperata

2. CAMuIKOM BBICOKAS YCTapKa
pene TeMnepaTypsi

3. INeperopena Karyllka
MycKarens

4. IMoaropeny KOHTAKTH
nmyckarens

5. PazsoMKHYTH KOHTaKTH
3AIIMTHOTO Pefié KOMIIpeccopa
6. Pene BEICOKOTO HABAEHHA
OTKAIOYMAO arperaT

7. Pene HU3KOTO HaBIeHHsS
OTKAXYHAO arperat

8. HeHcmpaBHa eKTpO-
MEOBCIKA ATH HE 3aTAHYTDHI
foreMMEL coemnrennil

3aMeHUTH NPeOXPAHUHTENTD

OtperynupoBats pene TeM-
HEPATYpH
3aMeHHTH KATYIUKY

3aMeHHTE KOHTAKTH

OnpeaeAHTh NPHYHHY

W YCTDRHUTL NEPETPYIKY

CM. HeMCIIpaBHOCTE «Brt-
COKOC JaBNCHUS HATHETAHNA»
CuM. HencyipaBHocTh «Huy -
KO€ AABNEHWE BCACHBAHUAS
YCTpaHHTD HEUCTIPASHOCTh
HEKTPONPOBOAKH LN 3AT5-
HYTh KNeMMbl COeJHHECHWA

SneKTpoaBHTaTENb
BEHTHIATOPA KOH~
HeHCaTopa He BKMO-
yaeTes

1. HelcripaeHa anexTpo-
NpOBOAKE WAH HE 3aTAHYTH

KJIe MMBL COSTUHEHHH

2. Yleperopen aneXTpoaBura-
TeIb BEHTIWIATODA

3. M3HomEeHE TOOWHTHHKH
IIEKTPOABHTATEIA BEHTHIATOPA

Y CTpaHMTE HENCHPaBHOCTE
INEKTPONPOBOAKH HH 3aTA-
HYTh KNEMMEI COSTHHEHH
3aMeHHTh INEKTPOABUTATSIb
BEHTHNATODA

3aMeHHTE MOAIUHITHHKY HIH
BNEKTPOOBUTATEN D

KoMnpeccop rymnt,
HO He paGoraeT

1. Heucnpases nyckopoit xon-
AeHcaTop

2. Hexcnpasso nyckosoe pene
3. KoMmiipeccop 3aKnHHeH

4. HercnpaBHEL KOKTAKIH Nye-
KaTens

5. Hu3koe Hanps:keHMeE B DNeK-
TDOCETH

3aMeHUTL ITYCKOBOH KOH -
O¢HCATOD

JaMeEHNTL TYCKOBOE pedie
JaMeHHTE KOMITpEccop
JaMeHNTL KOHTAKTH

OnpegenyTs NpHYHHY
H YCIDAHUTE HEHCHPABHOCTD

Kosnpeccop pabo-
TaeT UHKAHYHO, HO
¢ MeperpyIkon

[. HeMcnpase H nycKoBOi KOH-
JEHCATOD

2. HeHcnpaBHO NyCcKOBOE pene
3. HencrnpaseH paGoumit KoH-
JEHCATOD

4. HenocraTouHa MOWHOCTS 32-
IUHTHOTO pene

5. HeucTipaBHM XOHTAK TS
nyckarens

3aMeHHTb MYCKOBOM KOHICH-
caTop

3aMeHHTE YCKOBODE pee
JameHHTL pabounii Konaen-
carTop

JaMeHUTh 3alIUTHGE penie

JaMEHHTE KOHTAKTHL
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Hpodoaxwcenue maba. 10.1

HeuenpaprocTs

BoamOKHaa mpHYHHa

Cnocob yeTpaHeHKka

6. Huakoe HanpakedHe

B NEKTPOCETH

7. Haberrok XnamareHTa B CHC-
TEME

8. HemocTaTouHo XnanareHTa
B CHCTEME

9, Bricoxoe tapneHne Boackl-
BAHUA

10. Bozayx HaN HEKOHASHCHPY-
lolkecs rasbl B CHCTEMe

OnpenenHTh NPUYHHY

H YCTPaHUTb HEHCNPABHOCTE
BpinYCTHTL H3IOBITOUHOE KO-
JUMECTBE XNAJlar€HTA
YCTPAHHTL YTEUKY XNAJareHT:
H A03APAIHTE CHCTEMY
HNonu3HTE TeRAOBYIO HATPY3-
KY HAa MCNAPUTENE HAH OTpE-
MOHTHPOBATH KOMITPECCOp
BRITyCTHTEL BOJIYX WA
HEKOHICHCHPYIOWNECH a3kt

KoMnpeccop Bhi-
KITIOYAETCA pejie
BEICOKOrO JaBNeHNS

1. MabbiToxk xRazareHTa

B CHCTEME

2. 3arpR3HeH KOHACHCATOP

3. [TpockanbiniBaeT peMeHb
BEEHTHAATOP2 KOHASHCATOPA

4. He paBoTaeT aneKTpOIBHTa-
TeNL BEHTHNATOPA KOHAEHTA-
TOpa

5. Boanyx Wil HEKOHASHCHPYIO-
ILHECA FA3B1 B CHCTEME

BEINYCTUTL H30BITOUHOR KO-
NHYECTBO XAaAareHTa
OuMHUCTHTE KOHIEHCATOP
3aMeHHTL HIIH HATSHYTD Pe-
MEHB BEHTHAATOPA

CM. HeHCTIPaBHOCTE « e KTPO-
HBUTaTENb BEHTHIATOPA KOH-
AGHCATOPa He BKIIOUAeTCA»
BLITYCTHTE BOILYX NN He-
KOHISHCHPYIOWMECHA Ta3hl

KoMnpeccop pabo-
TAET UHKAHYHO,
[IPH JTOM BBRIKIIO-
YeHHe TIPOHCXOINT
OT pene HU3KOTO
JaBACHUA

1. Henocramouno xaagareHTa
8 CHCTEME

2. 3arpsAisHeH UNU HEHCMIPABEH
TPRB

3. Hencnpasna TepmocucTeMa
TPB

4, 3arpa3HeH HCMAPHTEAD

5. [1pockanb3siBaeT peMeHb
REHTHIATOPR HCRAPHTEAS

6. He paGoraer BenTHAATOP
Henapurens

7. MecTHoe conpoTHRIEHHE

B CXeMe LIMPKYIALUMH XNaNareHTa

YCTPaHHTE YTeUKY Xagdareura
H AO3apRANTE CHCTEMY
QOUHCTHTE WIH 3aMeHHTL

TPB

Jamenute TPB

OyncmiTs HonapHTEAL
3aMeHKTL HAH HATAHYTL Pe-
Me&Hb BEHTHAATOPA

CM. HENCTIPABHOS TL « BeHTIUIA -
TOP HCTIAPUTENA He paboTaets
CnperenyTs NPHYHHY H yCTpa-
HHUTb MECTHOE CONPOTHRICHNE

[llym B KOoMOpec-
cope

i. HeaocTatounoe KONHYECTBO
MAaciia B KOMITpECCcope

2. HencnpabHel KAANaHLI KOM-
npeccopa

3. HenpaennsHana ycTaBKa ne-
perpena TPB

4. 3aknHHeH TPB

5. Il1oxoH KoRTakT TepMoban-
noHa TPB co ecacelpalQiLumM
TpYOONpOBOACOM

6. HabuIToK XnanareHTa B ¢HC-
TeMe {(YCTAHOBKA ¢ KATWAD-

Ho#l TpyOKoil)

CM. HEMCHIPABHOCTB « YHOC
Macna U3 KoMnpeccopas
3aMEHNTE KTanaHel HaH KNa-
NaHHYIO0 A0CKY
Orperynuposate TPB

JameHnTs TPB
Qfecneynss IWTOTHRH KOH-~
TAKT

BrinycTuTs u3buItounoe Ko-
JIMMECTRO XNafaredTa

YHOC Macna

13 KOoMIIpeccopa

{. HenocTaTouHo XnagareHra
B CHCTEME

VYCTPaHHTE YTeUKY W AO3ADAITHTE
B CHCTEMY XNAJAreHT i Macho
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IIpodosxcentie mada. 10.1

HeucnpapHocTs

BoamoxHada IpHYHHA

Cnocol yeTpaHeHUS

2. Hu3xoe AapneHNe BCACHIBA-
HHA

3. 3akmvuen TPB B z3akpHTOM
TTONOXKEHU I

4, MecTHOe COITPOTHRICHNE

B CHCTEME

Cm. HeMcnparHoOcTs «HH3koe
NapieHite BCachIBAHKRA»
3amenuts TPB

OnNpenenuTs NPHYHHY H YC-
TPAHHTL MECTHOE COTIPOTHE-
JICHHE

Hert oxnaxoenns,
KoMMnpeccop pabo-
TAET HEMPEPLIBHO

1. HenocTaTouyHo XxnagareHTa

8 CHCTEME

2. HencnpaBHB KI1anaHe! KOM-
nmpeccopa

3. Beicokoe naBneHHde BCackH-
BAHUA

4, Boaayx nin HEKOHICHCHPY -
LIHECT rassl B CHCTEME

¥eTpaHUTh YTEYKY XAalarcHTa
H IO3apPAINTE CHCTEMY
3aMeHHTs KnanaHbl, KAanaH-
HYK} AOCKY WIH KOMITpECCOp
Cwm. HeHcIpaBHOCTE «Brico-
KOe NABNEHUE BCACBIBAHMS S
BEINMYCTHTE BOAIYX HAH He-
KOHASHCHPYIOLLHECH Tashl

5. HenpapunbsHast ¥CFAaBKA Orperynuponats TPB
neperpesa TPB
6. 3arpazHeH WAH HeucnipageH |3ameHuTE TPB
TPB
7. 3arpasHeH HCNIapHTERE OuHCTHTL HCTIAPHTEN b
8. [IpocKankL3kBaeT peMeHE 3aMeHHTh MNH HATAHYTE Pe-
BEHTHAATOPA HCMTAPUTERA MEHB ECHTHASITOPA
9. MecTHOE COMPOTHRAEHHE Onpenenyrs NPHHHHY H YCTpa-
B CXEME LHPXYAALIHHA XTAJAarcHTa | HATE MECTHOE COTIPOTHRISHHS
10. 3arpaszHeH KOHOEHCATOP OYUHCTHTE KOHACHCATOD
¥YCTaHOBKA BBipa- 1. OdeHp HH3K3A YCTaBka pene | OTpelyAHpOBaTE Pelle TeMne -
GaTeiBACT CANIUKOM | TEMMIEpaTyYpbl paTypht
MHOIO Xono0ma; 2. Pene TeMnepatypbt IlepeMOHRTHPORATL peile TeM-
KoMmmipeccop pabo- | pasMelleHO HE[IPARKNBHO nepaTypul
TaeT HeNmpepeIBHO 3. Hencnpaeua YeTpaHuTE HEHCTIPABHOCTE
INEKTPONPOBORKA BINCKTPOTIPOBORKH

B xommnpeccop no-
CTYMAST AMOKHH
xnagareHT (yoTa-
HOBKA C KamHAaAp-
HOH TPYOKOIT)

I. H3BuIToK XnagareHTa

B CHCTEME

2, BricoKoe napneHye HarHeTa-
HHA

3. 3arpAsHeH HCOAPHTEIB

4, TTpocKant3LBacT peMEHb
BEHTHRATOPA HCIIAPHTENA

5. CrHeroBad uy6a

6. He pabGoTraeT BEHTLIATOD MC-
napMTens

BreIinycTHTE HIBLITOYHOE KO-
JAHYSCTBO XNaJdaréHra

CM. HencnpabBHOCTL s Bhico-
KO& HABMeHHe HATHETAHHA»
OMHCTHTL HCTIAPHTEN B
3aMeHNTD Wil HATSHYTh
peMeHb

CaenaTh OTTalKY

CM. HeHcnpaBHOCTL «BeHTH -
nATOP Mcnapurean He pabo-
Tae

Buicokoe pasneHue
HalCHeTAHKA

1. Ha0blTok xnianareHTa B CHe-
TEME

2. Beicokan TeMNeEpaTypa OKpy-
Fawieil cpeap

3. Bozoyx MNH HEKOHEGHCHDY-
JOUITHECH TA3kl B CHCTEMES

BuinycTHTL U30MTOUHOS KO-
NHYECTBO XAAdANeHTa
ObecneunTs mogavy Gonee
XOAOAHOrO BOAIYXA K KOH-
AeHCATODY

BrnycTHTE BO3AYX WA He-
KOHAESHCHPYIOLIHECH [a3bl
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Hipodoaxcenue maba, 10.1

HeucnpaBHoCTE BoamoxHad NPpHYHHA Cnocob yeIpaHeHHa

4. IMopbitieHa TemnoBast Harpy3s- [ CHHINTS Harpy3Ky
KA Ha HCTIADHTENE

5. 3arpa3sHeH KOHACHCATOD OYHCTUTE KORACHSATOD
6. He pabotaer amexpoabira- [ CM. HEHCIIPABHOCTE « DNIEKTpo-
TEAb BEHTHAATOpA KOHAeHCa- JBHTATEb BEMTHAATOPA
TOpa KOMAEHCATOPa He BKAIO-
yagTcAs
7. [IpocKanb3biBaeT peMeHE 3aMEeHHTE MW HATAHYTL pe-
BEHTHAATOPa KOHAEHCATOpA MeHb BeHTHASTOPA
Huaxoe marnenye |1, KonaeHcarop oSayeaercd YMeHBIHTE MOJaYy BO3NYXA
HarHeTaHHA XONOMHEIM BOZAYXOM
Buicokoe narnenue 1. Heucripasbl xnananbt KoM- | 3aMeHUTE KIANAHLL, KNAMAH-
BCACEIBAHHA npeccopa HYIO AOCKY HIH KOMIIPECCOp
2. M36utoK xnanarenta p cuc- | Brnyeruts nabrirousoe Ko-
TEME JHMECTRO XNAAAr€¢HTA
3. Buicokoe RaBiieHHe HarHeTa- | CM. HeHCnpaBHOCTh « Beico-
HKA KOe DaBNeHME HarHeTaHHA»
4. [ToBuiille Ha TeRNOBAA HA- CHH3IHTL HArpy3Ky
TPYaKa
3. 3axnuysen TPB 8 oTxphiToM | OYMCTHT MY 33MEHNTS
NOAOKEHNHN TPB

Huakoe garnenre |1, HemocTamouHo xnagareHra YeTpaHuT, YTEUKY Xlana-

BCACKHIBAH N A B CHCTEME T'EHTa ¥ S03apHIHTE CUETeMY
2. Henpasunonag yeraska ne- | Ormperyauposams TPB
perpera TPB
3. 3arpasdeH wni HewenpaseH | OuMeTHTE K 3aMEHUTS
TPB TPB
4. MNpockanbakisaeT peMeHb 3aMeHHTE WJTH HATAHYTD
BCHTUAATOPA HCMAPUTENR peEMEHb
5. He paGoTtaer seHrWIATOP MC- | CM. HEHCpaBHOCTD « BeHTy-
napHTensa JATOP UCMAPHTENA HE

paboTasTs
6. MecTHO® CONPOTHBREHNE OnpesenTe NPHYHHY
B CHCTEME LIMPKYAANMY XNaN- | H YCTPAHHTE MECTHOS
areHTa COnpoTHRNEHNE
7. 3arpasHeH ucoapHTeb OUHCTHTE MCNAPHTEN b
8. 3acop kanwnmaApHoit TpYOKN | 3aMEHNTH KAaNWLAAPHYIO
TPYOKY

BeHtraatop uenia- |1, [Meperopen npeAoxpaHuTens | 3aMeHHTE IpeAOXPaHHTEND

purTensa He padoraer [2. HeucnpaegHo pene pewmaa- | 3aMenuTsb pene BeHTHAATOPA
TOPa HCNAapUTENA :

3. [leperopen aneKIpOARUTA- 3aMeHNTh MEKTPOABHIATE D

TeNb BEHTWIATOPA UCTTAPHTEAA | BEHTHAATOpA

4. MoBpexaeH peMeHb BeHTH- | JaMEHWTL pEMEHB

naTOpa :

5. HencnpasHa anekTponposod- | ¥YeIpaHMTh HEMCAPARHOCTD

HUAN HE JATAHYTH KIeMMB IREKTPOFIPOBOAKH WIH 3aTi-

COCAHHEHHNA HYTH KNEMME] COSAHHEHUH
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Oxonwanue mabn. 10.1

Heucnpagnocms BoaMOXHAA NIpHYHHA CnocoG yerpaHeHnAa
Brucokne skcrinya- |1, HeucripasHe KianaHu KoM- | 3aMEHHTL KNanadel, Kranad-
TAUHOHHBIC pacxo- |Npeccopa HYI0 HOCKY UAH KOMIIPEccop
Abt 2. HenocTaToMHO XnanareHTa YCTpaHHTs YTEUKY Xnanarenra

B CHCTEME 1 KO3APARATE CUCTEMY

3. HabuIToK xianarendTa B cHc- | BuimycTums HabeimouHoe Ko-
Teme JIMYECTBO XIAAATEHTA

4. 3arpizHed KOHASHCATOD ONUCTHTL KOMIEHEATOD

5. 3arpAsHCH HCMIapHTens OMHCTHTD HCTIAPHTE b

6. Beicokoe paBneHne HarHera- | CM. HEHCNPaBHOCTD «Brico-
HH KOE JABRACHNE HATHETAHHA»

7. IipocKanbibiBaeT PeMEHDb BeH~ | 3aMEHUTb WAH HATSIHYTh pe-
THIATOPA HCIAPHTENR HIH KOH~ | MeHb
AeHcaTopa

Ecnu pasHocTs TEeMnepatyp KOHIASHCALHH (OnpeaendaeTcs U3 Tabnnn
I HACHILUCHHBIX TIApOB IO JABACHKIO KOHICHCAUHN) W OKpYXaloule-
ro BO3yXa (IIpH BOIAYLIHOM OXJKACHUW KOHAcHcaTopa) Gonee 15°C,
TO, BO3MOXHO, B CHCTeMe HMEeTCH Bo3ayX. FIpu ero crmycke JarmeHue
KOHHCHCAUMH OyneT YMEHBLATECA. YTOOB! OnpeneiuTh, MMEeTCI N B
KOHIOCHCATOPE BO3AYX, BRIKIIOYAIOT KOMIIPECCOop, 3aKpBIBAYOT HATHETA-
TENBHEIH H KM IKOCTHRIH BeHTHAb. K IITYTIEpY HATHEeTATEIbHOT'O BEHTH -
JA MOAKIIOYAKOT MaHoMeTp. B TedeHHE HECKONBKHMX HaCOB NPOMYCKAIOT
Yepes KOHASHCATOP BOAY (€C/IM KOHASHCATOD HMEeT BOISTHOES oXNaKie-
HHE), DTOOUBAACH TOTO, YTOOH! KOHAEHCATOP PABHOMEPHO OXNATWICHT JO
TEMIEPATYPLL BOALL 110 TeMNiepaType OKPYXAIMIETO BO3IYXa (€C/H KOH-
OeHCATOP OXAKEACTCA BO3AYXOM) WIH OXNaIarouleii BoAb! HaXoNAY ¢
NMOMOILLBIO TAONHLL JAaRNEHXE HACBIIUCHHBIX MAPOB XNanoHa W Nocke Bhl-
YHTAHMA H3 aGCOMIOTHOTO JABNEHHA 0apOMETPHYECKOrD N3BNEHUA BO3-
IlyXa CpaBHHBAIOT MMOJYYCHHBIH PE3YARTAT C JARICHHEM [10 MAHOMETDY.
Ecau naBneHue 1Mo MaHOMeTpy GoNblUe JABNEHMS HACBHIWEHHBIX MApoOB
XNamoHa, TO BO3AYX B KOHACHCATOPE HMESTCH, NpUYEM BO3MyXa TeM GONb-
mie, yeM OOAbLIe pa3sHOCTh H3IMEPEHHOTC W BLIMHUCICHHOTO AaBIeHUN.

Bo3gyXx B XONOOWIBHOW YCTAHOBKE MOXET HAXOAWTBLCS B NMapoBoOil
JHHHH BBICOKOTI0 JABJIEHUA MEXIOY KOMNPECCOPOM M pecuBepoM. Bo3-
IyA 13 KOHAEHCATOpa BBIITYCKAlOT yepes3 WTYHEP HArHETATC/ILHOTIO BeH-
THUAA, [IPH 3TOM TEPACTCHA ¥ YACTEk XI1aOHa.

ITepen nozanpaBkofl XMaZoHa MaUIMHY TIHATENLHO NPOBEPSIOT HA
ePMETHYHOCTE, B ManmbiX XOMOIMNEHEIX MAIUWHAX XTANOH IO3aTIpaBatorT
Yepes LUTYIEP BCACBIBAKOILIETO BEHTWI. [ 3100 OTCOSOUHAIOT pedie
HH3KOTO JABNEHHA W K WTyHepaM MOJCOCAHMHSIIOT MaHOBAKYYMMETD H
JOMOMHHTENBHYIO JTHHHIO OT OA/UIOHA ¢ XIanoHOM (Iepel NpUCcoelHHe-
HHEM HAMOJHHTENBHBIA TPYGONPOBOL NpOMyBaioT NapaMi XaloHa). 3aK-
PBIBAIOT XKUAKOCTHHIA BEHTWIB Ha pecHBepe. BalioH ¢ X1anoHOM pasMe-
WAIOT BEPTHKANILHO BEHTIVIEM BBEDX JIPH 3alipaBKe NapaMM XIanareHra.
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BnaroconepXaHue NapoB XA310Ha MOXKeT OBITh 3HAYUTEABHO D0/1b~
Iue, YeM Yy XUAKOTo XNanoHa, HO3TOMY PeKOMEHAVETC HCNIOAL30BaTh
GamioHbl HEGOABLIIOH BMECTUMOCTH {(no 3 n). s yIaneHuA Bjark Ha
HAMOMIHATSILHYIO MMHHIO YCTAHABIHBAIOT (GMALTP-0CYLIUTENE. B npo-
Hecce 3apsaakM ceqAT 3a NMOKasaHUSMH BECOB, KOHTPOMUPYS MACCy
XMamaoHa, MOCTYTIAIOIIErO B MAIUHHY. B TOM ciydae, eCnit YpOBEHE Mac-
JIa B KApPTEPE KOMIIPECCOpa HHKE ZONYCTHMOro H paboTa KOMIIPECCo-
pa BJIAXHBIM XodoM B TedeHHe 20...30 MHUH C UeABl) BO3BpAILeHHS
Macna M3 ucnapurteneit ¥ TpyOONpPOBOAOEB He TMPHUBOAWT K TMOBBILIC-
HHIO er0 YPOBHS J0 HOPMAaNbHOIO, HEOX0JMMO JOTUTE Maciio. Macio
3ATTHBAKT B KOMIIPECCOP 4Y€pe3 3AIMBOMHOS OTBEPCTHE HAa Kaprepe.
HJ1s1 2TOTO 3aKpEIBAIOT BCACBIBAIOWHI BEHTHIE, OTCACKIBAKT NMapkhl XJ1a-
HOHA U3 KapTepa KoMripeccopa X0 aTMOCepHOro JaBIeHUS, 3aKpPbl-
BAKT HATHETATENbHBIA BEHTHIIb. 3aTeM cOpachIBAIOT OCTABILIEECA W3~
OBITOYHOE HABJICHMEC NapOB XJ1ag0Ha U3 Kaprepa, oclabUB Ha HECKOABKO
CeKYHA KOMMa4yKOBYIO TafiKy Ha WITYIIEpe BCACHIBAIOIICTIO BCHTHIAA, W
OTBOPAYMBAIOT NMPOOKY 3aMHBOYHOTC OTBEPCTHA.

Macao 3anUBaloT Yepes3 BOPOHKY OO0 CepeAHEI CMOTPOBOTO CTEKIIA.
3aTeM YCTAHARIHMBAIOT HOBYIO TIPOKIIAAKY H 3aROPAYMBAIOT NMpobKy. s
yOATe HMS BO3AYXaA, MOMABILIETO B KapTep MPH 3aNHBKEe Macia, ocnab-
JAI0T Ha 2...3 000poTa KOANAYKOBYIO I'aliKy Ha WITYLIEPE HAMHETATEMb-
HOTO BEHTHJIA M BIKJIUAKT KOMIIpeccop Ha 3...5 muH. Ilocae storo
KOMIIPECCOP BLIKJIIOYAIOT, rAfKy 3aTATHUBAIOT, OTKPBLIBAIOT BCACHIBAK)~
UM ¥ HarHeTaTelbHBIH BeHTHUNH. [Ng yianeHUWs BNark M KHUCHOT M3
XONOAWIBHEIX MAlIHH TIPOBOMAAT aACOPOILIMIO 3THX BEILECCTE U3 XKIOKO-
o WJIN Napoo0pasHOre X1aloHa MEIKO3epHUCTEIM MPaHy/INPOBAHHEIM
ueOTHTOM. JInsa Gezapapuiinoil HaaeXHOI paboThl XOJOIUNBHON Ma-

IHHHL MATOH XOXOOONMPOHIBOAUTEABHOCTIH KOMHYECTRBO BAATH B XJal- -

areHTe R12 He nmomkHo npessiluark 0,0006 %, B R22 — 00,0024 %,
Ecnn xonogwuabHad MalllidHA BHILIAA U3 CTPOS HW3-3a BbIMep3aHHS
BJArH B APOCCENHDYIOIICM Oprage, TO CHenyer BMOHTHPDOBATE B 2KHO-
KOCTHYIO JHHHIO MEXOY KOHACHCATOPOM H PErYIHPYIOLUHM BEHTHIEM
(PHALTP~OCYIIUTENE H JaTk MalllMHe MpopadoTaTh ¢ HHM HECKOMBKO

cyToK. ITocne 3Toro pUABTP-OCYWIMTENb MOXHO JEMOHTHPOBATE U BOG- -

CTAHOBHUTH NEPBOHAYANBHYIO cXeMy. DUALTP-OCYIITUTENL MOXET OBITE
3anoyIHEH pa3sHbBIMH aacopbeHTaAMH.

MonexynapHoe CUTO (LISOHMT) MOrAoUIaeT B NATHL pa3 OoNnblle Bia-
rH, 4YeM TPaAHIIMOHHBIC (PHILTPBEI ¢ aKTUBHPOBAHHOHM OKHCBIO aJlio-
MUHUS, o0ecrieunBaeT 3(PQPeKTHBHOE MOTTMUEHHE BNATM MPpY HU3KUX
M BBLICOKHX TeMIIeparypax KOHISHCAUWH, a TAKKe MPH HU3KOM H Bhi-
COKOM BATOCOAEPKAHUH, COBMECTHM CO BCeMH XTagareHTamMH, I[o-
auapupHBIMH (POE) u nonnankwirnukonesbiMA (PAG) macioaMmu.

CMech IIeOJMTA H AKTUBUPOBAHHON OKWCH ANIOMHHMS ITOTJIOILAET
B YCTHIpEe pa3a GoAblie BIarM, YeM TPadUuUHOHHEBIE (PHABTPBEI ¢ AKTH-
BUPOBAHHON OKHCHIO ATIOMHHHA. DTa CMECh PEKOMEHAYETCH AJIs MC-
NONL30BAHHA C MHHEPANBHBIMY M ATKHAOSH3IONOBBIMH MacaMU; OHA
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COBMECTHMA CO BeeMH ruapoxiopgropyracpoaHbiMu (HCIFC), xnop-
¢ropyrnepoaueiMu (CIFC) u rugpodropyrneporHumu (HEFC) xna-
JarcHTaMM, TOTNMOLIAeT BIary U KMCIOTH, A0 TOIO KaK OHM HayHyT
BO3AEHCTROBATE HA XOJMIONUABHYIY CHCTEMY,

JABYyOKHUCH KpeMHNA (CeIMKAresib) XOpowo MOrnoliaeT BOIyY. 3an-
peLaeTCA YAATATE BOLY H3 XOMOAMNLHOM CUCTEME ¢ IIOMOLUBIO CITHPTA.

Cpennue H KpyITHbIe XONOAMNBHEIC MAIIMHEL IPUMEHAIOT 014 OX-
AAKNSHHS XOJOOUWJILHBIX KaMep ¢ CHCTEMON HeNoCpencTBEHHOro OX-
NaXIEHHUA U paccONbHOH cucTeMoit oxnaxneHun. flpu cucreMme He-
MOCPEACTBEHHOTO OXNAXKIEHHA B KaYecTBe OXNMaxaioluX npubopon
Hauboliee YacTo HCIOIB3YVIOT BOMYXOOXIAAWTENH, TAK KAaK 310 CHH-
KaeT KOAWYECTBO XNaaoHa, TpeOyeMoro ans 3arnpaBKH.

QOcolBeHHOCTH 3KCIIMYATALMN KPYIHBIX XAaTOHOBBIX XONOAMAbHbIX
MAIIHH BBI3BAHBI CMIEUHGHUYHBIMHA CRONCTBAMH XTAAOHOB:

BBICOKAS TEKYYECTh M CJHOXKHOCTE HHIMKAUMU YTEYEK XIaJ0oHa
NpeObIBASIOT BICOKHE TPeOOBAHHA K KAYCCTBY M HAAEXKHOCTH KOMII-
peccopoB, AMMapaToB, apMaTyphl, CATBPHHKOB, MpUOOpPOB, YTO Ipe-
AYCMATPUBAET YACTHIA KOHTPOAB TEPMETHYHOCTH CHCTEMBI PH TEX-
HHYECKOM O0CTY:KHBAHWUH;

OTCYTCTBHE KOPPO3HOHHOrO BO3ISHCTBHS XNagoHOB Ha GOMLIINH-
CTBO MATEPHAJIOR NTO3BOJISET MPUMEHATD TPYOB! H3 1IBETHBIX METALIOB
H CIIABOR, OYUCTKA KOTOPRIX OT 3arpA3HeHHH B BONAHOrQ KaMHSA HOJ-
JKHa TIPOBOANTLCH ¢ ONpeIcNeHHBIMA OTPAHHYCHHAMH,

Xopollasi B3aMMHaA pacTEOPUMOCTE XJaJO0HA H Macesl MO3BOadeT
BO3BPALUATE MACIO M3 UCTAPUTENA M TPYOOIIPOBOAOB B KApPTED KOMI-
PeCccopa, HE MCIOALIYH NMpUOOpOB aBTOMATUKM, TpeOyeT VUMTHIBATE
BCKHITAHHE MAacia NpH MYCKe KOMIIPECCopa B OXJAXKICHHOM COCTOA-
HHH H PacCNOCHHE XIaI0HO-MACISHON CMeCH B UCITAPUTENEe M KapTe-
Pe KOMIPECcopa;

KpaiiHe HEC3HaYHTENBHAS pPacTBOPHUMOCTE BOAbl B XUAKOM XJIaOOHE
34CTABIACT MPECABIBISATE AKeCTKHE TpeOOBAHHUA K KAYECTRY OCYLIKM CH-
CTeMBl NIPH MOHTaXe, TeXHHYECKOM OBCHYKMBAHHH, K RIArocoaepxa-
HUIO XJIAJ0HA W Mace]l, TOCTARIAEMBIX 3aBOIAMU, M BBIHYXIaeT BKIIO-
YaTh B CXeMY XNAZOHOBOI XONOAWNBHON MaliMHBL JONOMHWTENBHBIN
BCITOMOTaTe/IbHM A annapar — agcopOLMOHHBIN OCYLUIHNTENE XTANOHA;

BBRICOKaS CTOMMOCTb XAAHOHOB TpeOYeT CO3HaHUS MATOEMKHX 110
3apsay CHUCTEM MPH a0COMIOTHOM UX repMEeTHYHOCTH.

SMH 0COOEHHOCTH YCOKHAIOT SKCTLTYATALHIO XTAJ0HOBBIX XONOAWTh-
HbIX YCTAHOBOK, CKA3LIBAIOTCA HA MOBBIIEHHH UX CTOMMOCTU, CASPKH-
BAIOT UX NMpUMeHeHHe, QAHAKO TAKHUE CBOHCTBA XNAROHOB, KAK B3PBIBO-
0€30MacHOCTE, TOXAPOBe30HacCHOCTh, HETOKCHYHOCTD, OTCYTCTEHE QH-
3HOIOTMYECKOTO BOACHCTBYSA Ha TIPOAYKTHI, YIIPOUIaloT M YAe1eBNA-
0T MPOSKTHPORAHNE M COOPYKEHUE XOMOAWILHHKOB ¢ XIaAOHOBBIMK
XONOAWABHBIMH YCTAHORKAMH 33 CYET CHIDKeHHs TpeGOBaHMiH K cTpOn-
TENBEHEIM KOHCTPYKLMAM, K PasMEILICHHIO XONMOAWIEHOTIO 000pYAOBAHHUS,
K BEHTHASLHH, CHCTeMaM 3allUThl M aBapHitHON CHTHAAH3aLHMU.



Cnapa 11. PEMOHT XJATOHOBbBIX XOJIOAU/IbHbBIX
YCTAHOBOK

11.1. Buapl H3HOCA

Paznmuyaior MexaHHYeCcKWit, XMMUYeCKWil U TeMNoBOi n3noc. Me-
XAHUYECKL UHOC TIPOMCXOIMT NOI ASHCTBUEM TPEHH H YIAPHBIX Ha-
rpy30K. HauGonae1yo onacHOCTE 3TOT H3HOC NpeACcTaBAdgeT MpH pabo-
Te BHOBbL CMOHTHPOBAaHHOIO O0OOpPYIOBAHUA, KOLZA B Kaprepe KOMII-
peccopa octaeTcda (QOPMOBOYHLIM IMECOK, a B TpyOONpoBOIax — OKa-
JFAHA.

Aunmuweckuré U3ROC ABAASTCH CASOCTBHEM KOPPO3UH METANNA B TEIl-
NOOOMEHHBIX anmaparax ¢ XIaI0oHOCHTENEM.

Tennogoif uznoc IPOUCXOANT NPH BO3AEHCTBHM. HA y3Abl M JETaNH
HHM3KHX, BBICOKHX M PE3KO MECHAIIOIIMXCS TeMNepatyp. OnpeacneHue
N3HOCA MPOMIBOAUTCS IO MapaMeTpaM peXuma padoTel, BHELWIHUM
OCMOTPOM, a4 TAKXKE NpH NOMOWM CIeURanbHON IHArHOCTHYECKOH
anrapatypsl, [Tocye pa3GopKH M NPOMBIBKH OTIPEAEsISIOT U3HOC JeTa-
ekl oOMepoM. ,

Ana npexorspalllicHMA NMpeXaeBPeMEeHHOTO M3HOCA M BO3HWKHOBE-
HMA aBapHii HeoOXOAUMMO: HE AOMYCKATh pafoThl 000pPYAOBAHHUSA B He-
INTATHBIX peXNMax; odecrnmednBaTh KAauEeCTBEHHYIO CMa3Ky; CBOCBpe-
MCHHO HNpOMBIBATH M OYHLWIATEL (PHILTPEI, BBLIIOAHATL MEPONPHATHA
ANsT CHVDKCHUS KOPPO3HH; OPraHM30BbIBATE NMPOBEACHNE CBOSBPEMEH ~
HOTO PEMOHTA.

11.2. CuacreMa MIAHOBO-NIPEIYNPLIANTEABHOI0 PEMOHTA

B npouecce sKkcnayaTauHH XOMOAUIBHOTC O00PYICBAHHS BO3HHKA-
IOT BHe3anHbBIe H MNoCTeNeHHbIE OTKA3bl.

BHe3anHbIe 0TKasbl He NOANAKTCS MPOTHO3HPOBAHHIO, NMOCTEHEH-
HBIE — [IPOHCXOIAT B PE3Y/ILTATE €CTECTBEHHOIO M3HOCA paboTArOLIHX
V3JI0B Y anrapaToB. [Ip# 3TOM yXYyALIAIOTCA 3KCILTYAaTALIMOHHBIC TMTapa-
METPBI YCTAHOBKH. JJIsA TOrO HTo6bi XONMOAHIBHOE O60PYROBAHHUE Ha-
XOIXWIOCE B HCMPABHOM COCTOSIHMH, HOJMIKHO IPOU3BOIUTLCS KOMIT-
JIEKCHOE BHITOAHEHHE paboT MO €ro peMOHTY H 00CIYKHMBAHUIO.

HpodhunakTHyeckKe OCMOTPBI KOMIIPECCOPOB TIPOM3BOIATCA AR
MpeayTIpeXXAcHHA OTKA30B BCASACTBHE MONOMKH OBICTPOHU3HALINBaKO-
LUIMXCS OeTaneil, CAaMOOTRUHUYHWBAHUS Pe3bOOBHIX COSIUHSHUHT, TpeX-
JeBpPeMeHHOro H3HOCa 0a30BLIX OeTaledl adpa3UMBHBIMH YACTHULIAMY,
BHE3aIHOH MOMOMKH JeTaneii, HMeIOUINX JeeKTh.
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Texuu4eckoe obC/IyKHUBAHME TIPERYCMARTPHUBAET NMPORSICHUE paboT,
BLITIOHACMBIX B TeYSHHE KaXKI0I CMeEHBI.

CpenHuit peMOHT MPOH3IBOAAT ¢ HEABKD 3aMeHB MAU PEeMOHTA Ae-
Tafiiel, HMEIIUHWX OONBIUHI CPOK CHAVKOLL.

KanuTtansHbIH peMOHT MAllIMH MPOHU3BOIMTCA C USALKD BOCCTAHOB-
JICHUS HX A0 TaKOTO COCTOSAHHA, KOraa OHU MO CBOWM XapPAKTCPUCTH-
KaM M HageXHOCTH OVAYT COQTBETCTBOBATD HOBLIM.

Opradu3alis peMOHTA XJIAJOHOBLIX KOMIIPECCOPOB MIPeIVCMATPH
BaeT NMPOBEICHHE €KeIHEBHBIX 1 JEKATHBIX TEXHHYECKHX VXOHO0B, [IPO-
GUIAKTHYCCKHX OCMOTPOB, Manoro (TeKyilero), cpeiHero H KalH-
TAILHOTO peMOHTa. [IpodHnakTUdeCKHil OCMOTD XIagOHOBBIX KOMII-
PECCOPOB NMPeAYCMATPHBAST ASMOHTAX BCACBIBAIOUINX M HATHETATENb-
HEX KAAMAHOB (KITANaHHLIX JOCOK), WUATYHHO-MOPLIHCBBIX TPVIII, Mac-
JAHBIX H ra3zoBeiX GuUALTpoB. KpoMme Toro, npu npod@HnakTHUECKOM
OCMOTPE Pa3ztHUPaAT IIATYHHO-MIOPLHEBbIe TPYIINbI, BCACBIBAIOIIHE H
HATHETATENBHBIE KIAMAaHLI, OCMATPUBAIOT M 3aMEHAIOT JeeKTHEIE
AETANTH, OCMATPUBZIOT TOPLHEBLIE KOMBUA M 3aMEHAIOT UX B CAy4ac
HeOOXCHHMOCTH. B TO Xe BpeMd peryJIHpPYIOT 3a30p B LIATYHHBIX ITOI-
LINTTHHUKAX, TPOREPSIOT COCTOAHHE KPEeNneXHbIX ACTalci U HX TMOoA-
TAXKKY, MPOBOAAT CMEHY CMA30YHOIO Macna, cOopKy, MCHBITAHUE U
MPOBEPKY TEPMETHYHOCTH KoMTIIpeccopa. JdaAHTensHOCT: paboThEl KOM-
' Ipeccopa nocle PeMOHTA X0 MPpodHIaKTHYECKOTO OCMOTPa COCTAB/IA-
€T B 3aBHCHUMOCTH OT THIAa KoMnpeccopa 1300...2500 4, T.e. ero npo-
BOIAT OAMH-NABA pa3a B TOM.

Maasili pemorm XN3AOHOBEIX KOMTIPECCOPOB MPEAYCMATPUBAET BEI-
MoAHeHUE BCeX paboT NPodUNaKTUYECKOre OCMOTPa M IONONHHUTE -
HBIX ollepanirii. C 3Toi 1elsl0 MPpOBQIAT ASMOHTAX H pa30opKy BCackl-
BAKWILErC H HATHETATENBHOIO BEHTHACH, Yina CANhbHHUKA, KISeMMHHKA
INCKTPOABUTrATSAA 6SCCATBHHKOBBIX KOMIIPECCOPOB ¢ 3aMeHOoM JeTa-
Aeil, uMerwHnx gedekThl. IIpoBepdIoOT 3a30p MEXAY CTATOPOM H POTO-
POM, H3OAAUHWK OOMOTOK CTATOPA. 3aMeHAIOT BCE KJIATMAHHLBIE TUTACTH-
HEI, TTOPUIHEBLIE KOABIIA, KNAMAHHLIE TMPYXHWHBI, BTYIKH, HanpapiIsg-
II1UKE, YIUIOTHUTENBHBINA 3ACMEHT MPeIOXPAHUTEIBHOTO KNAMaHa U T. 11,
Manslii peMOHT npoBoRat Yyepes 4000 ... 7500 u HapaboTKH noche o4Ye-
PEeAHOTNO PEMOHTA, T.€. OJMH pa3 B 2...3 roaa.

Cpeduuti pemonm NIpenycMaTpUBaeT NpoBeldcHUe paboT MAROTo pe-
MOHT2 H HOTIOJHHTEIbHO K 3TOMY AEMOHTAX U DPA30OpPKYy MACHAHOTO
HACOCA C peBU3Hel ero AeTanck, IeMOHTAX U pa30opKy yijia calbHU-
Ka ¢ 3aMeHOM’ PEe3HHOBRIX MNPOKAAfOK H PEeBH3HeH TPVIIMXCA AeTanel,
3aMEHY WM Nepe3alHBKY BKMAIBIILCH 1ATYHA, 3aMEHY BTY/IOK BEpX-
HHUX roJOBOK IUATYHA, NMOPLWHEBBIX NajibiIeB, YacTH CCICH, PO3CTOK
KJI1anaHoB H 6ydepHBIX MIPYXKUH ¢ vcaakoili 6o/iee 5 MM, 3aMeHy pe3u-
HOBOH 000M0YKH MydITHI, OKPACKy QOTPEMOHTHUPOBAHHOIO KOMITpecC-
copa. Cpeaduit peMOHT NpoBoIAT Mo HeTedeHUH 10000 ... 15000 1 na-
paboTKH NocAe KaMUTANBHOrO HITH CpeiHero peMoHTa, T.¢. yepe3 4...6
JIET.
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Kanumansruiii pemonm BIJTIOUAET BEITIQIHEHHE BeeX paboT CpelHETo
PEMOHTA H AOMNOJMHUTENBHO K 3TOMY MOJMHYIO pa3ztopKy KOMIIpECcopa ¢
HEMOHTAXEM KOJSCHYATOTO Bala H UWIHHAPOBEIX THE3, 3AMCHY MHIL3,
nopiuHel, KJamanHbBIX IVIMT, H3HOIIEHHDBIX ACTaNcii MacagIHOIO Haco-
¢a, IPOBEPKY KONSHYATOrO Bana Ha HaMHYWE MUKPOTPEIUWH, TIPOMBbIB~
KY H OYHCTKY KaHa/IOB, NTM(OBKY 1lIeeK KONCHYATOIO Bana i ycTpa-
HeHHA BRIpADOTKH 11O CJICOVIOLIMH PEMOHTHEIA pa3Mep BKIAABILIA,
3aMeHY KOpeHHLIX MOAIUHIMHUKOB KayeHHdA, OONTOB NpPOTHBOBECOB,
IATYHHBIX OONTOR. KanHTanEHBIN DEMOHT IIPOBOAAT, KAK MPaBHIO, HE
Gonee ABYX pa3 33 aMOPTH3ALIMOHHBIN CPOK CIYXGBI KOMIpeccopa.

11.3. PeMOHT NopIIHEBOr0 KOMINpeCcCOpa

TexHoMmoOrHs PEeMOHTA MOPLIHEBOTO KOMIIPECCOopa BKMICYAET OCTa-
HOBKY KOMIIpeccopa, pas0opKy Ha yansl H NeTalH, MPOMEIBKY, He-
theKTalMIo, pecMOHT MW 3aMeHy JieTaleii, cOopKy, oOkaTky.

OctatoBKa Kommnpeccopa. [lepea ocTaHOBKOI KoMIIpeccopa MpoBe-
PAIOT ero akTuyeckoe cocTosgHue. [1oche OCTAaHOBKHU ero oCBoboXKIA-
10T OT XJ1Iagar¢HTa, Macja B BOOLI, yAANSIOT ILNABKHE BCTABKH H3 LKWTA
KOMITpECCOPa, OTKAKMAKOT Kades OT 3jeKTpoapurarens. Ha wdre Bel-
BellMBaeTca TabanuuKa «He BkmoYaTs» BO u3bexanue apapUMHEIX CH-
Tyaluuii. KoMnpeccop oTcoeAHHAETCS OT TPYOONPOBOAOB 3arlyIIKaMH.
BCKPBIBATE KOMITPECCOP MOXKHO Uepe3 HeCKOAbKO MHHYT TOCHIe TOTO,
KAaK JaBileHHe B HeM OVAET MOHMKEHO N0 aTMOC(hepHOoro.

Paszbopka komnpeccopa. [IpuHATEIN B pEMOHT KOMIIPECCOP OUHIUAKCT
OT TPHA3H, PXKABUMHE H O0AYBAIOT CXAaTHM BO3XyXoM. Ilepen pa3doproii
KOMIIpECCOpa CaeHyeT MOArOTOBUTL CTON ANA YKJIAOKH XeTaneil, MHCT-
PYMEHT, [IPHCNOCOONEHWA, BAHHY ¢ KEPOCHHOM U IHETKY LNTA MOMKH.

Pa3bopky KoMIpeccopa NpoH3BOaAT ¢ MPUMEHEHHUEM CBEMHUKOB,
TMONbL3YACh BbIKONOTKAMH W3 MATKOrO Mateprana. [pu neodbxonuMoc-
TH OeTANH KISHMAT B8 YCTAHOBKH IMpPH cOOpPKe HA TIpeXHEee MECTO.
[IpoMBIBAIOT YITBI M JIETANH aMMHAYHLIX Komnpeccopon KEPOCHHOM,
XJTATOHOBLIX — YaHT-CIIMPHTOM.

HedregTanpa aeranei. ledeKkrauma nopyyaeTcsi ONBITHBIM gedeK-
TOBLLHMKAM, cjecapaM-peMOHTHMKaM. Ha y3abl n getanm oGopynoba-
HMA, FOLACKALIHEe pEeMOHTY WM 3aMeHe, COCTapnfAercd OedeKTHas
BeIOMOCTE ¢ KPaTKHM ONMHCcaHWUEM Henolaaok. Hedexrauws detaneit
MPOU3BOAUTCA BCEMU JOCTYITHBIMUA METOAAMH OTIPEAE/ICHHA H3HOCOB.
fIpn nedekTauyum gerany ASIAT Ha TPH TPYIIIBL: FOAHBIE ©€3 BOcCTa-
HOBMIEHHS, HAIPABASEMBIC B DEMONT, HENPULOogHbIe. OCHOBHBIMH TEX-
HOJMOTHYECKMMH CIOCO0aMH BOCCTAHOBICHUA AeTaIeH ABIAIOTCA HM-
KenHpoOBaHHE, XpOMHPOBAHHME, HAMJIABKA, MEeTALTH3ALHUA, IIACTHYEC-
Kas JgedopMalus, MOKPHTHE TONUMEpaMi | T. 1.

PemonT M 3amMeHa aerajeil. OcHoBHbIe AchekTl 6a0k-kapmepaq.
BOSHHKHOBCHHE TPELIMH, MOJOMKa AN, BLIAABIHBAHWE 3arNyileK BO-
JsTHOMH pyOalllKH H ee 3acopeHMe. TpellWHH OGpa3yioTcsl BCIEICTBHE
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HapyYIItHUA TeXHOMNOTHH S0 H3TOTOBMNCHHA. BH,EEJTKEI TPCILIHH ITPpOHU3-
BOIIUTCH CBApKOH.

[Mpu nonoMke nan KapTepa, MPOHCXOIALUCH NMpPH HETIPABHIbHOM
MOHTaXxe, BJIOK-KapTep IIPHMXOOUTCA 3aMeHSTh.

HoBbie 3azaymxn eodanol pybawxy nenatoT chepudyeckoii popMbr
M3 TUcTOBOl cranu TommuHoH |,0 MMm. TlocamcuHrle orBepeTHA GIOKa
CMAa3bIBAIOT TepMEeTHKOM M, BEIMIPAMANAA 3alfyIUKY yaapaMH MOJIOTKa,
YCTAHABRIUBAKOT HA MeCTO, Pe3pb0BRIe NNAaCTMACCOBLIC 3arViUKH Py
BLEIIaBAWBAaHWH 3aMeHAIOTCS HOBBIMM. OUYHCTKA BOAAHON pyOalliku o1
3arpsasHeHA MPOH3BOAUTCH XUMHYSCKHM criocodoM. TlonocTh otae-
JIAETCA OT CHCTEMEI MOCTAHOBKOM 3armylleK H samonHAeTcd 10%-HbIM
PaCTBOPOM COJITHON KUCHOTH ¢ JobapneHneM 0,5 % unarnburopa FIb-5
HIH ypoTpomHHa. OUHCTKA Npodo/oKaeTcs 00 NMpeKpalueHHA BBIXCOA
M3 TIONMOCTH TTy3BIPLKOB rasa. ITocne yaaneHus pacTsopa pyoaliky Hel-~
TPAIH3YIOT | %-HBIM PACTBOPOM KAayCTHYECKON COMELL

ITocae o6paboTkH BOOAHYIO PYOAllIKy IMPOMBIBAIOT AJS YAAIEHUS
nUiaMa, pasfbupaloT HapyXHble TpyOOINpPOBOIbI, BEHTHAH, MaHOMET-
POBBII IIHUT, MACAAHBIH (PHIBTP, BOIIHON TPpYOONMpOBOA, MOMYMY()TH
MaxoBuka. ITonymyd T CHUMAIOT BHHTOBBIM CHEMHHKOM. JaTeM yOu-
paoT KPHUIKH LUHAHHAPOB, HarHeTAaTeNbHLIE KIanaHel, OydepHbie
NPYXUHBI, KIATaHHBIE TOCKH, G0KOBBIE KPBIIIKH KapTepa. CHUMAIOT
CBHEMHYIO YacTh HIDKHEH roJIOBKH LIATYHOB, BRIHUMAIOT 1UATYHHO-TIOp-
LTHEBYIO TPYIY, CHUMAIOT CHEMHHKOM MaXoBHK. JJeMOHTHPYIOT CaNb-
HHK, BHYTPEHHHE MACJONPOBOABI, GUIBTPH, MACIHBIH Hacoc, Bea-
CHIBAIOIUI H HArHETATENBHBIN KIaNaHEL

OcHoBHBIE OedeKThl yuaurdpa — 3TO N3HOC U TIOBPEXICHUE 3ep-
Kana IIWIHHApA. YBeNIHUYeHHE BHYTPEHHErO JHAMETpa W HCKaXeHHe
NPaBHIBHOCTH GOPMH 3epKaNa UHAMHAPA BHI3BIBACTCA HCTHPAIOLUUM
NeHCTBHAEM JOPLUIHEBHX KOJicl U TMOpLIHEH. YBeTHYEeHHe THAMETPa
LHWIWHEDPA 10 CPAaBHEHUIO ¢ HOMMHANBHBIM AONYCKACTCA B Mpenenax
0,3...0,5 MM Ha 100 MM ODHaMeTpa. MakcHMajIbHOE HCKaKeHHe (op-
MEI UUMJIMHAPA NMepBOHAYATEHO COCTABNAST MONOBHHY AOIYCKA HA OH-
aMeTp, a TipeleJbHOe — HE AOJIKHO IPEBBINIATh: MEPBOHAYANLHOE
3HaAYeHKe Dostee YeM B 3,5 pa3a. B HEKOTOPEIX KOHCTPYKIIHAX KOMII-
pPECCOPOB NpH peMOHTe NMPeIyCMOTPEeHAa 3aMEHa NOPILUHA Ha HOBHIA
PEMOHTHOTO paaMepa. JIas sToro npeaycMaTpHBAETCd OOHH MM He-
CKOJIBKO THIOBBIX PAa3MepoB 3anmacHBIX MoplHei. THap3a uunvHIpa
MM IHAHHAP pacTayKHBaeTcd HA CTAHKE C MOCASIVIOIUMM XOHWHIO-
BaHHeM. B koMnpeccopax cepum [1 MOopLIHUA PEMOHTHEIX PpasMEpoB He
MPeayCMATPHBAIOTCA, TIOBPCXKACHHEIE HIH N3HOWIEHHBIE THAB3BI 3a-
MEHAIT HOBEIMH HpH KAMUTAJIbHOM peMOHTe. B 3THX KoMmpeccopax
THJIB3a YCTAHABAMBASTCS IO CKOAB3AIIeH Mocanke. BepxHas ee routoc-
KOCTE CIVKUIT CEIJIOM BCACBIBAIOLICTO KanaHa. Po3eTKa KianaHa 3ak-
pernjicHa Ha GOKe U YAEPKHBACT THAb3Y. YIUIOTHEHWE THNB3LI B ONo-
K€ M PO3CTKH KJalaHA Ha TMJb3¢ JOCTHTACTCA YCTAHOBKOM MapoHW-
TOBBIX NMPOKITaaoK, [ epMETHYHOCTE MOCAIKH THJB3 B OJIOKES LHIAHA-
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POB NIPAMOTOMHEIX KOMIIPECCOPOB 00eCIIeyHBACTCH YCTAHOBKOIL pe-
JHHOBBIX EKONELX. I'une3a YCTAHABMHBACTCA € HATAIOM. Harueratenp-
HbIE KIarnaHbl NPAMOTOYHEIX KOMIIPECCOPOB IMPUTHPAIOTCH K THJIL3E,
HMamepaTe BpeoHOE MIPOCTPAHCTEG KOMIIPECCOPA PAa3peIlaeTcsd TOMb-
KO NpH pYUHOM [IPOBOpPAYHBaAaHHM Basia.

Macaanvii wecmepentoifi Hacoc NPOBEPAIOT, NMPOBOPAYHBas LIEC-
TepHH BPYUHYIO 3a Beayuinii Ban. TIpH oTCyTCTBHMM 3aedaHMsl HACOC
NPOMBIBRIOT KEPOCHHOM H INMPOBEPAIOT €70 NPOU3BOANTENBHOCTE. TpH
sacdaHHH IHecTepeH MAH HEPABHOMEPDHOCTH X0Ia HAcoC pa3tHpaloT
H PEMOHTHDPYIOT. OCHOBHEIE Ae(PeKTHl HACOCA: H3HOC TOPLIOBLIX KPEI-
lIeK, paOIVanbHBIil M OCEeBOM H3IHOCH WecTepeH, ONITHMaNBHEIE 3HA-
YeHHa PAAMANBLHBIX M OCeBBIX 3a30pok coctarnaioT 0,10..,0,15 MM.
IIpy yBeJIH4eHHHU OCCBOT0 3a30pa 34 CUYET M3HOCA KPHIUCK H TOPLOB
mectepeH o 0,5 MM €ro perynMpyioT olUIOBKOI UAH (hpe3cpoBaHM -
€M KPBEIIHNCK UAH YMCHBIUSHHEM TOMUMHB] NPOKIAMOK MexXay HUMM
U KopnycoM. Ipyu nuaMerpalbHOM HM3HOCE WecTepeH cBhllbe 0,5 MM
OHM rognexKar 3aMceHe. [IpenoxXpanuTedbHbIe KiaaHbl Pa3mTHyHBIX
THIIOB MPOBEPAT Ha TEPMETHYHOCTE M DEryAMPYIOT HA JaBIcHHC
cpabaThiBAHNA CYXMM BO3AYXOM, I NId BBIITPECCOBKHM M 3aNpecCOBKH
PAAMYHEBIX ACTANSH HCITONBIYIOT COOTBETCTBYIOUINE IDHCIOCOOIEHHS.

ITpy yM3HOCEe Koaey CHMXKACTCHS NMPOHIBONHTCIEHOCTE KOMITPECCO-
pa, YBeJIMYHEBAETCHA TeMMEepaTypa HarHeTAHWA. 3aMeHA KOoNell NnMpoun3a-
BOAMTCS: ITPH M3HOCE MO palHaIbHOR TomunHe 10 20 % oT nepBoHa-
YANBHOTO pa3Mepa; B cIy4dyae JOCTHXCHHS NPEeACHbHBIX TEILVIOBBIX 33~
30DOE; IPH [UIOXOM TIPHAEraHHMHM KOJIel K 3epKaly UMAIHHApa, NpH
3aKJIMHMBAaHHH KOJIell B KAHABKAX. 3a0CTPEHHBIE KPOMKH KOJICL OTTH-
auBawT. epen ycTAHOBKOM HYXHO ITPOKATHTH KOABLO ITO KaHaBKe.
B nipoliecce OAHOIO PEMOHTA CJCAYET 3aMEHSTH He 6oNce NMONOBHHE
KOJNEl OAA HX MOCTETNCHHOTO TpHUPadaThIBAHHA. YBEAWYEHHE CPOKa
CIIVKOLI TIOPIIHEREIX XKOJIell JOCTHTAeTCd HaHeCeHHeM Ha Mx pabouyio
HOBEPXHOCTD CNCH NOPHCTOro xpoMma. [IpH OTCYTCTBHH 3TOI0 CNos pe-
KOMEHAYETCS 3alUIaBieHUe KaHABOK, TNPOTOYEHHEIX Ha [MOBEPXHOCTH
KOJBLA $ab0NTOM ¢ NpeABAPHTENBHBM Jy>XKeHHeM. TIppMeneHne KO-
Jiell U3 TIOJIMaMHAAa ¥ KOMITOZMIIHK H3a OCHOBe (bTOporuiacTa 1a0T BO3-
MOXHOCTE YBeTUUYWTL CpOK CAYXKOB! 'MJb3 B OBA-NIATL pa3, HO caMH
KONB1a UMEKT HEAOCTATKH: NpH Temnieparype 170 °C ouM pachiiabpis-
10Tca. CHUMATE M YCTAHABIHBATE MOPUIHEeBbIE KOABbLA YIOOHO ¢ NOMO-
LB Pa3XKHMHBIX ILIHMUOB OC0D0O KOHCTPDYKIIMH.

ITpu M3HOCE HITH MOBPSKICHHH NOBEPXHOCTH #QMYAHLX HieeK KO-
JIEHYATOTO Bajla €ro BOCCTAHOBACHUE O0ecTieyMBaeTCAd nepeinudon-
KOl 1liieeK BPYUHYIC WIM HAa HUIM(POBAJIBHOM CTaHKE A0 OAHOIO H3
PEMOHTHBIX pasMepoB. Pe3yiIbTaToM aBapHHHONO H3HOCA MOTYT OBITE
M3ruo Bana, npeBellUaONIMH npeaen ero ynpyroi nedgopMaluuy, CKpy-
YHBAHHE, BO3SHUKHOBREHKE TPEIUHH, H3INOMOB H CKONOB. B 31X cnyya-
AX BAJl 3aMEeHSIOT HOBHIM, KopeHHEIe LIeH K11 KOJAeHYATHIX BANIOB CO-
BpeMCHHEIX OeCKpeHUKOIMPHBIX KOMIIPECCOPOB B DOMBUWHHCTBS CITY-
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YaeB YCTAHOBMEHE! B MTOOIIHITHHKAX K3YCHHA M NPakTHYSCKH HE H3-
Haluueatorcs, lllatyHHBIe WIeliKH, He YTPATHBILUHE pa3Mepa H (hOpPMEI,
HO HUMERNIHE HeOOBIIHE PHCKH, 3a1UPBl HAH BMITHHB OT BO3AcH-
CTBHS aOpa3sHBHEIX YacTHL, 06pabaThIBAIOT BPYYHYIO ¢ MOMOIIEID X0~
M¥yTa, NoJ KOTOPBIif MOAKIAIBBAIOT HAXKIAYHOE IMOAOTHO H3 3MEKTPO-
kopyHoa. [TonupoBanme ocyiliecTRaIAeTcH nactoit TOKN.

IIpn He3HaAYUTENbHOM H3HOCE KOJICHYATOTO Baia TMPOH3BOAHTCA
wnudosanye pana Ha craHke. [leped wwmndgoBaRueM HeOOXOOUMO 32~
OUTE OTBEPCTHA MACASHBIX KAHANOB depeBIHHBIMH 3aTyIYLLIKaMH.

ITp#t MCIOTBE30BAHMH TOACTOCTEHHEIX BKAAIBILICH HIDKHEH ToNoB-
KW WAaTYHa ek Bana UH@YOT 40 BOCCTAHOBISHHUSA MpaBHJIBLHON
LHHUAHHIPpUYECKOH GOPMBI M NMEPBOHAYANBHOM YHCTOTHl MOBEPXHOCTH.
B cny4ae NpHMEHEHHS TOHKOCTEeHHBIX BKAABILIEH MpH LTHGOBAHAHA
BOCCTAHABUBAIOTCSE HE TONBKO GOpMA U YUCTOTA NMOBEPXHOCTH, HO |
pa3Mep, COOTBETCTBYIOUINIT ONMXAKIIEMY PEMOHTHOMY PAa3MEpY BKIa-
aeiureii. 110 OKoHYaHUH WAHQOBAHKESA OTBEPCTHSI MACHAHBIX KAHANOB
3¢HKYIOT, a 3aTeM MoAupyvioT wetiku nactoilt I'OH.

I'lpu u3HOCE Basia B MECTE CATIBHHKOBOTO YIUIOTHEHHA CANBHUK CTa-
HOBHUTCA HerepMeTHYHBIM. B JaHHOM chny4yae npedmodTUTe/IeH METO,
pPeMOHTa XPOMHPOBaAHHEM [MOBEPXHOCTH C NIPEIBAPHTENBHBIM €€ IIJIH -
doBaHUEM.

Hpuamamuveckue u ceamenmnsie wnonKH YCTAHABIUBAIOTCA B TTa3y
BaNa Mo HeNMOOBHKHOM rocagke, a B a3y OXBAaTHBawILSH meTamy —
no noABWXHOH. OCHOBHBIM MMPH3HAKOM HapylLeHHd Y314 SBIgeTCd
BBINIAJeHWEe WIMTOHKH M3 Ma3a Bana.

Coopka xoaenyaroro sana. ITocne 3akpenieHHs MPOTHROBECOB Baj
NMOOBEPTAIT CTATHYECKOH OanaHCHpOBKE, MPOBEpPAOT IUIOTHOCTE H
PABHOMEPHOCTE NPHIETaHHA Bajla K MOBEPXHOCTH IMATYHHEIX H KO-
PEHHBIX INONIIMITHUKOR CKONBXeHHA. (O KAaYEeCTBE CONPAXECHHNA CYIAT
1o YHCAY IMITEH KPpAackH B KBaapare 25X 25 MM, g 3TOTro prIMeHII0T
CHHBKY M APYTHE KPacHTe/IH, pacTBOpeHHBIC B Macne. Taomans mpu-
NeTAaHUA NONKHA COCTARNATL He MeHee 70 %. B NOpUIHEBBIX KOMIIpec-
COpax HaxXOmAT NpHUMEHEHHE TIOOIHITHUKH~BTYAKH, pa3beMHBIE TOH-
EIMIMTHU KW -BKNAABIIH M NOAIIHIHHKHY KadeHMA, [[ogIMnHHKH-BTY -
KH YCTaHaBAMBalOTCHA B BEpXHel rofloBKe 11aTyHA K3 OpPOH3EL, B AMMH -~
AYHBIX KOMIIpeccopax — U3 gocdopucToit O6poH3bl, B KoMIipeccopax
cepuu Ii ycTaHaBIMBAIOTCA Bryaxkm GpoH3orpadurossie. [1ps M3HOCe
patoyeil NTOBePXHOCTH BTYJIOK HJIH NPH HUX IPOBOPAYHBAHUH B TONOB-
K€ IIATYHA OHMW 3aMeHAIOTCA HOBBIMH. TTONMIMITHHKH CKOALXKEHMS ne-
pe3aIMBAaOTCA MPH OTCTABAHUHM CloA 6a606HTa OT Tesa BKAaaLilla, Mpu
SHAYUTEIBHOM H3HOCE WM TMyOOKMX pUCKaxX H uapanuHax. ITepen 3a-
JIMBKOM cTaphlil cnoii 6a60UTa BRITMABISIOT HarpeBaHHeM. 3JAlINBKY pe-
KOMEHAYETCH BBIMOMHATE LEHTPOOEKHEIM CITIOCOOOM HAa TOKaPHOM CTaH-
Ke. TOACTOCTEHHEIE BKIAIBILIN UMEIOT DaOOKMTOBLIA aHTHPPHKLIMOH-
Hbiil ¢10H ¢ ApHITyckoM Ha waGposky 0,1...0,15 MmM. OHH MOATOHAIOT-
¢A IadpeHHeM BpPYUYHYIO 110 Kpacke, HAHOCHMO# Ha elKy KoneH4a-
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TOro BaIa. 3a30p MeXOy BKIamblleM M LICHKOH peryIHupyeTcs Habo-
pOM MPOKAANOK B pasbeMe WATyHa. TOHKOCTeHHbIC BKIANBII H3T0-
TAaBMHBAIOT B BUAC psida THIOPAa3MeEpPOB.

PeMOHTHEIE BKAAOBIIIN OTAHYAITCA OT HOMHHANBHBIX TOIBKO TOJI-
LIHHOH OCHOBEI,

Hcrnonb3oBaHHe TOHKOCTEHHBIX BKIaabllIeii 3aHMCTBOBaHO M3 aBTO-
TPAKTOPHO’ NMPOMBILETCHHOCTH. B XOIOIWIBHBIX KOMIIPECCOPAX HAXOAT
NpMMEHEHHE BKIATHIUH, KOTOPEIC HCMOABIYIOTCA B aBTOMOOMIAX.

3a30pkl MEXOY LIeHKoH Bala ¥ BKAAIBILIAMH 3aMEDPAIOT LIYTIOM.
Jlng TONCTOCTEHHBIX Brilambilied 3azop cocrasasaer 0,0010...0,00 12 oT
ayaMeTpa Bana, /s TOHKOCTEHHBIX BKAQABIIIEN 3TOT 3a30p ITpHHHMa-
eTCsA OOMBLIMM.

TTOALIMITHUKK KadeHUs Yalile BCCro MPHUMEHAIOTCA B KAYECTBE KO-
peHHBIX MONIUWITHUKOB, PEMOHTY OHHU He MOoMexar; NPy HeoOXonH-
MOCTH MX 3aMeHI0T HOBLIMH. Hanbonpliiee pacnpocTpaHeHHE HALLITH
cchepHUYCCKHE IBYXpSAHBIE POTUKOTIONIIMITHHKH. [IpH3HakoM N3HOCa
MOAIHITHHKOB ABASETCH BOZHUKHOBEHHE LIIyMa IpH pabore,

HoBeli MOAMUMHHUK YCT@HABAMBAKIOT Ha Bal ¢ MpEIBAPHUTENDHBIM
HATPEBOM B Macie B TeyeHue 15 muH o 120 °C. B KopIiry¢ NMOTHITHHUK
CTABUTCS IO TepeXOoIHON nocanke, YTo oOeCTeUnBacT MOCTENEHHOS
NpoBOPAYHBaHHE HapyKHOM 000IMH I YMEHBIUCHHA HIHOCA €€ He-
roBOi JOPOXKH.

OcHOBHbIE AetheKThl KIANaHoB: MOJOMKA IVIACTHH, Je(opMauHs H
MOMOMKA MIPYXHH, HEMIOTHOE TIPWIEraHue MAacTHH K cemy. Ilonomka
INACTHH KJANaHOB TIPHBOIWUT K VMEHBLUEHHIO NPOW3BOAWTENBHOCTH
kommpeccopa. IpH monoMKe IUIACTUHEI BCACBIBAIOLIETO KianaHa yBe-
AMYHBACTCS TeMIeparypa BeacslBaioleii nonocTu. TTonoMKa HarHETa-
TEALHOTC KITANAHA MPHBOMHT K MMOBBILIEHHIO TEMINEPAaTYPhl HATHETAHHA.

INepen yCTaHOBKOH KOJBLEBBIE TUTACTHHBL TIPUTHPAKOT HA ILHTE.

3acopeHue GUILTPOR Ipy0oi H TOHKOH OYHCTKH MAcia MOXET NpH-
pecTH K TMOBPeXASHHIO TTONIIHITHUKOB. OcobeHHO YYBCTBUTEABHBI K
HeIOCTATOYHOI cMa3Ke TOHKOCTEHHBIE BKIAMBIIH. PHIBTPE TPOMEL-
BalOT B KEPOCHHE M MNMPOIYBAKOT CXKATEIM BO3IAYXOM MOCJC MyCcKa KOM-
Mpeccopa B BKCIUIyaTalliio: TepBoIit pa3 — yepe3 100 4; BTOPOM — 4e-
pe3 300 u; TpeTuit — yepes 300 y; BCce MOCICOYIOMIHE — HE PEXE HCM
yepe3 Kaxasie 1000 4, }

B cOBpeMEHHEIX KOMIIpeccopax Handonblllee IIPHMEHEHHE HAXOAAT
MpYXHHHBIE CANBHUKH € TPpaQUTOBEIMH KOJBIIAMUH.

K oCHOBHBIM JedeKTaM calbHUKa MOXKHO OTHCCTH: 3aIWP HITH H3-
HOC PadUTOBBIX U COMPITaeMblX ¢ HHUMHU CTAJIBHBIX KOJAEl, H3HOC
peIMHOBEIX KOJIELI, TOTEPS YIPYrOCTH HAH MONOMKA IDYXKWH.

TToBpeXASHHLIE CTANLHBIE H TpadUTOBLIE KOJblla TIPHTHPAKT, a
[IpH 3HAYUTENIBHOM U3HOCE 3aMEHAIOT HOBEIMU. B KauecTee cMa3Ki NPpH
NPUTHPKE TPaUTOBOTO KOJMbLA HCIONB3YIOT KepocHH. M3HoleHHbIe
pe3HHOBEBIE KONIbLA, 3aMeHSIOT HOBBIMH, 3aMEeHa MPY>KWH pasXKUMHOIO
YyeTpOHCTBA MPOU3BOANTCA KOMIIEKTHO.
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MacAsiHBIH KAHAT KOJIEHYaToro Bala MOLIEXHT 0053aTe/IbHON OYH-
ctke. I[Ipu cGopke KoMmImpeccopa peKOMEHAYETCS WHPOKO HCITOMB30-
BaTh CIICHHATLHBIN HHCTPYMEHT U MTPUCNIOCOOMEHHA. AHHAMOMETPH-
yecKHe KMo4dH H T. 4. [Tpu sTom MHpOoKO NMPHMEHAETCA YUIOBOH MeTOA
cOopxu. TTpH KOMIIIEKTOBAHMM Y3108 MTPOU3BOIUTCS KIeHMeHUe fe-
tanci. detanu, He nogmexalupe 3aMeéHe, YCTAHABIMBAIOT HA MECTO,
3aHHMAaeMoe a0 pasbopKi.

CoeavHeHMe AeTaleit KOMIIpeccopa YMIOTHAKT BaNbLOBAHHBIM
MapOHHTOM WM XMaJOHOCTONKO pesHHoi. g obecneyeHna repme-
THYHOCTH H AVYIIETO OTCOCAMHECHHS OT METAITHYECKHX AeTalel nma-
POHHUT NPONHTHIBAIOT MACJIOM B TEYeHHE Yaca A aMMHAYHEIX KOMII-
PECCOPOB, 4 IS XMaTOHOBBIX — B IMHUEPHHE B TedeHue 4...5 4 MpH
teMmrepatype 60 °C. PexoMmeHayeMbie 149 NPUMEHEHHA B X1aJ0HOBBIX

YCTAHOBKAX MaTepuankl ipuseeHs B Tabm. 11.1.
Tadbnwua 1.1

PexoMenayemMble MATEPHAAB 1A NPHMEHEHHS B XAAJOHOBHX YCTAHOBKAX

MaTepHan TOCT umu TY FIpuMeHeue
Pesnna HO-68-1 MPTY 3-5-1166—64 |[poknanku B cpene xnag-
Pesura UPM-2022 | BTY UPTI-J1-6-13—64 |areHma R12
Pe3una UPM-1375 BTY 38-5-121—66 |[lpoknanku B cpene xnan-
Pesuna MPTI-1376 BTY 38.5-123—66 |* cnte R22
Propnnacr-4 FOCT 10007—62 TMpoxknaaku B cpede Xian-

Jarentos R12, R22

[MpH ycTaHOBKE KOJEHYATOro BAIA MOMOXEHHME BANIA B KAPTEPE pe-
CYNTHPYIOT, H3MEHSS TONILMHY NPOKIAN0oK MEXAY (pyaHLeM Kopmyca
NMOZWIMITHHKA U NepeaHel cTeHKoH Kaprepa. B canhHUKe MpoBepsioT
KAYeCTBO ero cOOpKH.

B npouecce ycTAHOBKY KJIaMtaHOB TPOBEPAIOT 3HAYCHHUE AMHERHOTO
MEPTBOTO NPOCTPAHCTBA, a B KoMIipeccopax cepri I 1 BEICOTY 1oanema
[LUTACTHH BCACBIBAIOWHX KIIallaHOB.

MepTBOe NpOCTPAHCTBO NPAMOTOUHBIX KOMITPECCOPOB H3MEPSETCS
CBUHUOBBIMHM BLDKMMKAMM W3 MAACTHH TOMMMHON 1..2 MM MeEXay
BCACKIBAIOLLHM M HATHETATEAbHBIM KJIAMTAHAMH U DErYJIMPYETCS H3Me-
HeHHEM TOJIIUHHBI IMAPOHHUTORBOH MPOKIAIKH MCXIY NOPILIHEM M BCa-
CBIBAIOLIHM KIarnaHoM. YcraHapivBaTh TIPOKIAIKH MeXIY HarHETAaTe b
HEIM KJIaNaHOM M THNb30# 3anpeliaeTca. FepMETHIHOCTD COeIHHEHUA
JOCTHraeTcs NMpUTHPKOH Knarnada.

B mpenenax pekoMeHIyeMEBIX 3HAUYCHUH LienecoobpasHo yCcTaHaBIH-
BATh MEHbilIMEe 3HAYECHHUA BBICOTHI TOABEMA MNACTHH KJANMAHOB H JH-
HeHOro MepTBOre rpocTpaHeTsa. I1pH nmorepe yrpyrocru GydepHbIe
MIPYKUHE] AMMHAYHBIX KOMITPECCOPOB 3aMEeHALOT.
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ObkaTka komnpeccopa. Ifpu oGKarke KoMripeccopa 0e3 KianaHoB
B TeueHHEe 5 y MpoBepsioT paboTy CHCTEMBbI CMa3KH, TEMIICpaTypy
Gnoka UMMHHApoB (He Buille 80 °C), gapacHHe Macna Mocae Hacoca
(1...1,5 6ap), nAABHOCTH X044, OTCYTCTBHE BUOpaUHH, paBHOMEPHOCTD
Harpesa Kaprepa H 6noka uMnrHApoR. [Tocne xonocToll 06KaTKH Mac-
JI0 CIMBAKOT, AEMOHTHDYIOT IUATYHHO-TIOPIIHEBYK) TPYTIITY, TIIATCIb-
HO NPOMBIBAIOT U ocMaTpUBakoT. [Ipu oTcyTeTBHH AedEKTOB WIH Noc-
e UX YCTPAHEHUS KOMIIpeccop coOMpaloT, 3aMpaBiisioT CBEXHM Mac-
JIOM, YCTAHABIHBAIOT KAaNaHbl W CTaBAT Ha 0OKaTKy ¢ KanaHaMmH
B TEUeHUE 5 Y. :

[Mocne BTopoii 00KaTKU MACHO CAHBAKT, KapTep HacyXo MpoTHpa-
10T, KOMITpeccop pa3bMpaloT W NOCIe NPOMBIBKH ONPEeICcasiioT Kave-
CTBO NpUpaboTKH AcTanei. 3areM KOMIIpeccop COOHpaIOT, 3arpaBid-
IOT CBEXHM MaCAOM H ITPOBOHAT erc 0OKATKY Ha BO3IyXe MNOX HAarpys-
KOH TIPH AABNEHWH HarHeTaHus 2,5...3 6ap (250...300 xIIa) B Teye-
HHe 2 J. B nipouecce 3TOH 00DKATKH TUTOTHOCTL COeMHHEHHH NMPOBEPAIOT
obMpeLTHBaRueM. Tlociie BAKYYMUPOBAHUSA KOMITPECCOpa JOMYyCKaeTCA
N3MeHeHWe Jaenerus B npeaenax £300 Ta (£2 MM pr. ¢T.) OT nepBo-
HavYalTbHOI'O B TeMeHHEe NepBhiX 4 4, B TEYEHHE OCTANIbHLIX 8 4 BaKyyM
B KOMIIPECCOPE MONXKEH OCTABAThCA TMOCTOSHHBIM. Ylocne HenbITaHHUA
KOMIIpeCCcop obIyBaT BO3AYXOM H HalNpaBTAIOT B OKpacKy. KpynHbie
XA3IOHOBBIE KOMTIPECCOPH!, CTENeHb VHH(HUKAIIHH KOTOPBIX C aMMH-
AYHLEIMH KOMIIpeccopaMi AoXOoIuT Oo 90 %, peKOMeHIYeTCA DPEeMOH-
THPOBATk AHANOTHUMHO aMMHAaMHEIM KOMIPECccopaM ¢ HCNONB30BAHH -
eM QONBIIEH YAacTH NPHCIIOCODIEHHIT, OCHACTKM, MHCTPYMEHTA U CTEH-
JIOB, pazpabOTAHHBIX JNs PEMOHTA KPYTMHBIX AMMHUAYHBIX KOMIIPECCOPOB.

OnNBIT 3KCTIAYATALKH W PEMOHTA FEPMETHYHBIX arperaToB NOKa3an,
JTO §€3 BCKPBITHSA MepMeTHYHOTO KOMIpeccopa MOXHO OTPEMOHTHPO-
BaTh He 6oJnee 1,5 % Bcex arperaTtoB, NOCTYIIHBINNX B peMOHT. 1102T0-
MY BCE aATperarThl, [IDHHATBHIC B PEMOHT, BCKPLIBAKIOT M pa3dUpPAlOT Ha
v3ael. Ha yyacrke mpueMKH OeEeKThI ONPeacasiorT TOMRKO I 2JC¢KT-
pHuYECKOro obopynoBaHus, JInd 3Toro npoBepsaioT OMUYECKOE COIpo-
TUBNEHHe OOMOTOK CTaropa, OTCYTCTBHEe Mex(daszHOro zaMBIKAHHNA,
npobod Ha KOoppoyce, NpododA NpoxXONHbLIX KOHTAKTOR, OOpHIBA BHYT-
PEHHHMX COSMUHUTENBHBIX ITPOBONOB. TEXHONOIrMYECKad CXeMa peMOHTA
repMeTHYHEBIX XONOAHABHBIX arperaToB NpeaycMaTpuBacT Cliedyiouline
onepauuy: NIpUEMKY arperara, pa3®opKy Ha yanbl U BeTanu, cOopKy
KOMIpeccopa, cOOpKY arperaTa, KOMIJIEKTALMIO arperara, oOKarky v
coavy.

11.4. PemonT Tennoo6MeRHLIX ANNAPATOBR H 3AMOPHON APMATYPLI

PeMOHT TeMNOOOMEHHBIX aMNITAPATOB BKIIOUAET, YCTPAHEHHE HEIrep-
METHYHOCTH, OUYHMCTKY TEILNMOIepeaalile MoBEpXHOCTH, perviamupo-
BAHWE PACITPEAENUTEIBHBIX YCTPONCTB, TAPHPOBKY TipeaoXpaHHTeb-
HbBIX KAAallaHOB, MCIIBITAHHE Ha NMPOYHOCTE H TAOTHOCTB.
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QOuMCcTKA OT 3arpA3HEHUI MOJOCTEH BOAbBI MIIH XAJOHOCHTE/IA [TPO-
M3BOAUTCH MeXaHHMUYECKHM WIH XUMWYecKuM criocobamu, HonocTte xna-
HareHTa OMHIIAIOT TMPOLYBKOI.

HE]‘EDMETHLIHDCTI: BAJTBIXOBKH BOCCTAHABINBACTCA NMOABANBIIOBLIBA -
HueM TpyS. ITpy HANMH4YKK CBMIUECH B OTACNBHBIX TPpYOaxX yCTAHABINBA-
10TCA 3armyiikn. HaudonbieMy KOppo3HitHOMY U3HOCY OPOCUTENBHBIX
H HCTIAPHTENLHLIX KOHASHCATOPOB TTOABEPKEHH WX KaIayH.

PerynupoBaHie BogOpacpeIeMUTENBHBIX YCTPOHCTE BKIIOYAET OUH-
CTKY GOPCYHOK, 3aCOPSHHBIX BOOAHBIM KaMHEM, NMPOBEPKY PaBHO-
MEPHOCTH OpOLLeHHA TemA00OMeHHBIX MoBepxHocTei. TapupoBKa npe-
JOXPAHUTEABHBIX KJIAaNaHOB, YCTAHOBMEHHBIX HA COCYOAX W armapa-
Tax, KOMXKHA MTPOU3BOIKTHECA He pexe ONHOro pasa B 6 Mec.

PeMoHT 3anopHoil apMaTyphl BKTIOYAECT 3aMCHY CATBHMKOBOM Ha-
GHBKH, 3aMeHY (PTOPONIACTOBOTO YIINOTHEHHA WIH NEPESAUINBKY Ka-
1maHoB §ab0KuTOM. BONBINAA YACTh 3aIOPHBIX KJIATIAHOB MMECT YCTPOH-
CTBO, 2AMUPAIOILEE [TOJOCTh CATBHAKA MIPH [IOMHOCTDIO OTKPLITOM BEH-
THAE, W JITS 3AMCHBI CANBHHKORBOM HAOHBKH HET HEOOXOAUMOCTH yaa-
JATE XNadareHT U3 Tpybonpopoa.



I'nasa 12. ABTOMATH3AIINA XOJOIWJIBHBIX
MAIIINH

12.1. CucremMbl aBTOMATHYECKOIO peryIMpoBanua

XonmonwipHasg YCTAHOBKA CO3IAET U TIONCPKMBBACT B OXNAXKIAEMEIX
MOMEWEHHUAX TEMIIEPATYPHBIA PeXHM, HEOOXOAUMBIN i XpaHeHHA
CKOPOITOPTAMIEToCcS NPOAYKTA. TIpOAOMKHTEIBHOCTE €70 XpaHEHUA U
KAYeCTBO BO MHOTOM 3aBUCST OT TOTO, HACKONBKO TOYHO BEACPKHBA-~
eTCA PEKOMEHIOBAHHBIN TEMNIEPATYpHBIi peXuM B noMelileHUH. Heo-
NpaBJaHHO HM3Kas TEMIEpaTypa KWIICHHMSA XIaJaréHTa, OTBOOAILETO
TENJAOTY OT OXJIAXHASMOro O0BLEKTa, HapYWAEeT TEXHOJOTHIO XpaHe-
HHS MPOAYKTA, BEALT K IMOTEpe ero Macchl H3-3a 3HAYMTEIBHOH yCyill-
KM, CHHXaeT 3KOHOMHYHOCTS paboTsl XomoaunbHoil yctaHoBKH. [lo-
FTOMY TpeOyeTCd NOMISpKUBATh TAKYIO TEMIEPATYPY KUTICHKS Xnaaa-
reHTa, KoTopasa obecmeyrpana Gul OMaronpHsaTHLIC YCIOBHA XpaHeHHUI
TponyKTa 1 3¢peKTHBHYIO paboTy XOmoAuABHON MAITHHEL. TeruUioTa,
OTBOAUMAA XONOAWIBHOH MAIUMHOH OT OXTaXIaeMEIX 00BEKTOB, BOC-
MPUHUMACTCS KHUTAILMM XHUAKWM XIMAJareHTOM B McrapuTensx. [ns
3thpekTHBHOI paboThI UCTIapUTENei HEOOXOAMMO NMOILIEPKUBATE MaK-
CUMANBHO BO3MOXHYIO CTEMCHb WX 3AMMONAHEHMA XHAKHM XTalarcH-
TOM, He JONYCKas MEPErNONHEHHS, KOTOpOe NMPHBOIKT K BIAXHOMY
XOOY KOMIIpeccopa. YeroiunBas paboTa aBTOMaTHYECKHX CPEACTR, YII-
PABTAIOUIHX 3alIOTHEHUEM KCIapUTENA XHAKMM XIaTareHTOM, 3aBH-
CHT OT JAaBNicHUA B KOHAeHcaTope. beaonacHasa pabora KoMnpeccopa,
KOHOCHCATODA H HCHAPHUTEACH XapaKTEePH3YETCA ONpeAesicHHBIMH 3Ha-
YeHHAMH DABMCHMUA K TeMnepaTyp. [1py JOCTHXSHUH STHMH MTApaMeT-
paMu MpeacnbHLIX 3HAYeHMI I 3alMTH MEXaHHU3MOB M annaparoB
OT paspyllcHuE TpeOYETCA He3aMeUTHTENBbHOE BRKIIOYCHHE KOMITPEC-
COpa WJIH CHMXEeHHEe €ro Harpys3KH, NMojayd MpenynpeauTeAbHONO HIH
aBapHHHOro curHana. Tak, npH nageHHH JaBNeHHA CMa30MHOTO Mac-
Jia, OXNaxIawile BOObl, NOBBILCHWH JABNCHUA W TEMIICpaTYPH Ha-
THETAHUA AKCIUIYATALHA KOMITPECCOPa XONOIHNbHOW YCTAHOBKU MO -
»KHa OBITH INpeKpallicHa.

ABTOMATH3ALMA MPOLECCOB PErYTUPOBAHMA JAMTLI H CHIRANAH3IANMH.
ABTOMATH33HHA XOMOAHAbHCH YCTAHOBKH BKIIQUYACT ABTOMAaTH3aLHIO
MPOLECCOB CHITHANMU3ALIMY, 3aUIMTE M PEIYITHPOBaHNA.

PerynupoBaHHE — 3TO NMPOLECE NMOLICPKIHHA 3JHAYCHUS TTA-
paMeTpa (TeMIepaTypsl, JaBACHUA W T.TL), HAZHBAGMOTrQ PETYAHpYye-
MEIM, TIOCTOSTHHBIM JTHOO B 3agaHHBIX ITpenenax. [Ipouecc nopgepxka-
HUA ITOCTOAHHOM TEMAEPATYPH B 0XIaxXIacMOM MOMEWEHNH Ha3h -

222

PR T

——y




g
Perymarop X - Perynupyiowmi oprad
PT BeHTHISITOD
CoNeHONOHEI BeHTIHAL

Fots O0BEKT PeryIHpOBAHMSA
IOxnaxnaeuoc TIOMETIEHHE

ta.

Puc, 12.1. CTpyKTypHasa cXeMa CUCTEMEI aBTOMATHYECKOTO PeryHpOBaHHA

XYoo

BaeTCAd peryINpoBaHHEM TeMmepatypul. COOTBETCTBEHHO caMa TeM-
neparypa 6yaeT peryJHpyeMEIM napamerpoM. CHCTEMa aBTOMaTHYeC-
KOFO PerynupOBaHHA O0ECIeulBacT MOAAEPXaHNe PErYIUPYEMOTO
napaMerpa (TeMIepaTyphl, AaBNeHUA WK YPOBHSA) B 3aJaHHEIX NIpe-~
aenax. OHa BKJIOYaeT B ¢e€0s 00BbeKT peryiMpoBaHHsA, &BTOMaATH-
YeCKUH perynaTop, perylHpyYOMHA OpraH, a Takke CBA3M MeEXhy
HUMHU (puc. 12.1).

Obsexin pecyAuUpOSARUA — 3TO MOMEIEHHE, EMKOCTb, CHCTEMA HIIH
MEXaHH3M, B KOTOPBIX PeryJIHPYETCs NMPOoTeKaolui npolece, T. &, IoI-
JepAUBacTCA NMOCTOAHHOS 3HaYeHHE PeryIupyeMoro napaMerpa. Tak,
NMPH PeryIipOBAHHM TEMIIEPATYPhI B OXJIaKIAeMOM TIOMEILEHNH 00BeK-
TOM PETryIMPOBaHHs OyeT caMO moMelleHHe.

Aemomamueckuii peeyasmop KOHTPORUPYET 3a0aHHBLIA TNPoLEece B
00BEKTe PEryARPOBAHUSA H YNIPABNACT paGoToil peryMpyioliero opra-
Ha B COOTBETCTBHUH C 3allayel pervIMpoOBaHMsd.

Pezyaupyrowuii opear (KnamaH, MeXaHH3M) CIYKHT I8 HU3MEHE-
HMSA pacxoia BellecTBa (XIalareHTa, BO3IyXa, Paccona), MoABOANMO-
ro K 0OBbeKTY peryiupoBaHud,

CHCcTeMa aBTOMATHYECKOTQ PETYARPOBAHHS paloTaeT CIeayioluM
0Opa30oM. ABTOMATHYIECKHHA PErynsaTop MOCTOAHHO 3aMEPACT 3HAYCHUE
PEryIMpPyeMOro IapaMeTpa H CpaBHUBAET ero ¢ 3aJaHHuIM. [Ipu or-
KIOHEHHUH PeryYAHPYEMOro napamMerpa OT 3aJaHHOIC 3Ha4Y¢HUA aBTO-
MATHUCCKHIA PETYIATOP Yepe3 PeTryaMpyIOUIMil OpraH U3MEHAeT pac-
X04 NMOABOAMMOTO BEUISCTBA TakKHMM 00pasoM, YTOOBI DETYIHPYEMDBIN
TIapaMeTP BEPHY/ICA B UCXOAHOE cocTosAHHe. Hampumep, yBenuueHue
TETUTOBOH HATPY3KH B OXJIAKAAEMOM MOMEIIEHUH BEI30BET B HEM POCT
TeMOepaTypbl. ABTOMATHYECKHH pEryasaTop, OIPeLe/IHB 3HAYCHHE H
3HAK OTKNOHEHHA PEeTYIHpYeMOl TeMreparyphbl OT 3aAaHHOM, HacT
YTIPARJIAIOIIAI CHTHAN HA PEeTYTUPYIOLIHI opraH. OH YBeIMYHBAeT QTBO/
TEILUIOTHl U3 MOMEIUCHHA, H €I0 TEMIIEPATYPa BEPHETCA K 3a0aHHOMY
3HAYCHHIO.
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CHCTeMBI AaBTOMATHMECKOH 3A1IKMTR YCTPAHAIOT BO3MOXHOCTD 4Ba-
pHiL P BHe3aITHOM H3MeHeHNH pexumMa pabotet arperata. Fpu noc-
THXEHHH NPEICIBHOrO 3HAYCHHA KOHTPOJIIKPYEMOTO NapaMeTpa aBTo-
MaTHYECKUH PEryaaTop Yepes peryiupylolUmii oprad JM0o BeIKIIOYa-
€T KOHTPOJIMPYeMEIii arperar, MO0 OTpaHUMHUBACT POCT [IapaMeTpa BO
H30eXaHHE paspyLICHHA MEXaHHaMa,

CHCTEeMB aBTOMATHYECKON CHTIHANMH3AUMH B 3aBH-
CHMOCTH OT HA3HAYEHHS ACHATCS HA ABC [PYIITHI: CHCTEMBI aBapiitHO-
MPEAYNPEAUTEILHOM CHIHANHIALMH W CHCTEMBI CUTHAIM3ALHH pabo-
TalOIIUX MEXAHH3MOR.

Cucmema aeapuuno-npeaynpeaumeﬁbnou cuzHaiuzauiy pyu I0CTH-
XeHHUW KOHTPOAWPYEMBIM NapaMeTpoM NpeaebHOTO 3HAYeHHA BHaa-
€T CBETOBOIT WIN 3BYKOBOH CHrHan. OGCNyXHBAKOWIUH MEpcOHaN 13-
MEHSET ONAcHBIM peXHM padoTsl MEXaHW3Ma, BO3NEHCTBYS Ha Pery-
JUPYIOUIHHA OpraH.

Cucmenma cuznaauzauuu pabomarowix MexaHuamos JaeT CBETOBYIO
HHIHKAUHIO Ha HYABTS YIIPAasAcHHA O BKAKYEHHH B paboTy Hanbornee
BAXKHLIX MEXaHU3MOB. ,

[MpuBopsl aBTOMATHYECKOTO PEryTHPOBAHHUA H KOHTPOJIA MPOoLiec-
COB, NMPOTEKAIIUHUX NP padoTe XONOAMNILHONU YCTAHOBKH, TNpEefHAa3-
HaueHBl Ana obeciledeHNUR Oe3zonacHO BKCIUIyaTallMi YCTAHOBKH H
TIOBEILLIEHUSA P PEKTUBHOCTH ¢ paboThl. IKOHOMUYHOCTE SKCIITYaTa-
LMK MOBLINIAETCA IABHBIM 06pa3oM 3a cyeT YMEHbLUSHWA 3aTpaT Tpy-
Ia HA OBCyXKUBAHWE XOMOIMNBHON YCTAHOBKH Y MOBEILIEHHA NPOHU3~-
BOOUTENIPHOCTH Tpyla nepcoHana. HMcrmoap3zosanuwe npubGopos
ABTOMATHUKH W 332U HNTH NO3BOJACT PELIHTD IVIABHYIO 3aJa4vy —
NMOAIePKAHHUE 3aTaHHON TEMITEPATYPH OXNaXaaeMoro obbekra. K 3a-
naYaM aBTOMAaTH3AaLHH ITPOLeCCOB YCTAHOBKH OTHOCAT TakoKe Hoancp-
XKaHHE OMpeAeAcHHOrO YPOBHA XMIKOTO XIaJareHTa B alliapaTax U
NOCTOAHHON TeMnepaTyphl KOHAeHCAUMK; obecneyeHUe 3aILUTE OT
THAPABINYECKOTO yAapa, Neperpesa OTHENBHBIX YacTell YCTAHOBKH,
B3pHIBA AMTIAPATOB, 3aMEp3aHUs XIAIOHOCHTE/TA, CPLIBa PaboTEI Hacoca.

Jagadeil ofcnyxMuBaollere HepcoHana ABIAETCHA FPaMOTHOE TEX-
HHYECKOe OOCTYKMBaHMe NMPHOOPOB, BXOAALIUX B COCTAB CXEMEI, H
NePUOAHYLCKAS NMPOBEPKA MX HCTIPABHOCTH: 3AIIIUTHRIX peNie YPOBHSA —
onvH pa3 B 10 maHedi, mpyrux npuOOpoOB aBTOMATUKH — OIWH pa3 B
Mecau. Cpenn npuGopoB aBTOMATHKH HauboNblIee MPHMEHEHHe Ha-
XOOAT pelie TEeMIEpaTyphl, RABNCHHA H Pa3HOCTH ITABIEHUH, perynis-
TOpPBl YPOBHS M DeJI¢ YPOBHA € HCHOMHHUTENBHBIMH MEXaHH3IMaMH,
TEPMOPETYAHPYIOLIME BeHTIUIM, peiie TPoToka U pacxona. Hactpofika
STHX NpHOOPOB, KaK MPaBWIO, TIPOH3BOANTCH TIPH NMYCKOHANATOYHBIX
paborax. CoBpeMEHHBIE TOPTrOBLIE XNAAOHOBBIC XOMOMWIBHEIE MAlllk-
HBI OCHALIEHBI PAIOM TIPHOOPOB, MOMHOCTLIO HIH YaCTHYHO ABTOMA-
TH3UPYIOIIHNX padoune npouecchl. [IpUMEHMIOTCH PasiiMYHBIE CXEMBL
apToMaTu3auuy, [Tpy MoMHOI aRTOMATH3AITMH OTNAzZacT HEOOXOAMMOCTE
B CHUCTEMATHYECKOM KOHTpOJAE 3a paboToOl XONOAWILHON MAallliHbL
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H OGCAYKMBAIOIMA MEePCOHANl OCYIIECTRIBIET JHLIbL nepUuoaIudecKkoe
HaOMIOneHNE, IIPOBEPAA HCIIPABHOCTE OGOPYIOBAHHA H YCTPAHANA BO3-
HUKW WS TEXHNYECKHe HenoMagku.

HInpoko WCNONb3yeMble B TOPrOB/I¢ XAaJOHOBHIE XONOAHUNBHBIEC
MalIHHBI ¢ HENOCPENCTBEHHOM CHCTEMOM OXTaXmeHUA, KakK TpaBH-
J10, TIONTHOCTHIO AaBTOMATHU3HPOBAHALI.

TlpiMeHeHHe CpeACTB ARTOMATH3AIHM AeNaeT paboTy XOJOAWNIbL-
HLIX MalUHH 0oJice NPOH3BOIHTEIBHOH, SKOHOMHYECKH BBITONHOM M
Oe30mnacHOI.

12.2. PerynnposanHe TeMOepaTypbi B 0XJiaxKIaeMoM o0beKTe

TemnepaTypa B oxXy1axnaaeMoM OOBEKTE JODKHA IMOANEDXHBATHCA
Ha OnpeleNeHHOM YpoBHe. Ee OTKNOHEeHWe OT 3anaHHOro 3HAYeHHA
HCTIPABNSIETCA NPUOOpaMH ABRTOMATMKHU — peéne TeMneparypel. OHHM
APHMEHAIOTCH TaKKe 1A 3aiiHTR KOMITpeccopa OT MpeBhILUICHH Bep-
XHEro rnpenesna TeMnepatypbl HarHeTaHHst.

Paznngalor MaHOMETPHUESCKHE, OMMETATTHYECKHE H MOMYIIPOBO -
HHKOBBIE DENe TEMMNEPATYPHL.

MaHOoMeTpHYECKHE pelie MONYYWIH HanOoNbLIee PacIpOCTPAaHEHHE,
OJHAKO B HACTOALLEE BPpeMs UX BLITCCHIIOT pesie ¢ TepMHCTOPAMH,

INMpuHuun nefictbig NpubOpos OCHOBAH Ha H3MEHEHUH JaBlCHMA
NAPOXMAKOCTHOM CMeCH XJTaioHa B TepMOcHCcTeMe ipioopa (puc. 12.2)
B 3aBHCHMOCTH OT M3MEHEHMs TeMIIEpATypH TEpMODAILIOHA (KaTlcy-
nul). TIpyu MoBBILICHHH TEMIIEPaTYPEl TepMObaA/UIOHA JaBICHHE XTago-
Ha BO3PACTaeT M, BO3ACHCTBYS Yepe3 KAMWINAPHYK TPYOKY Ha CHJIb-
¢$bOH, CKHMAET €ro.

Tonxareap CWILpOHA OeiiCTBYET HAa OCHOBHOH phIyar, cTpPeMACH
TIOBEPHYTE €0 M0 YacOBOH CTpenke, DTOMY NPEeNSTCTBYET CXaTas npy-
XKHHa YCTABKM, KOTOpad BO3AeHCTRYeT Ha peidar ceepxy. IIpn mosopo-
T¢ OCHOBHOTO pHUara Mo 4acOBOH CTPenAxKe €ro rieqyo geiicTteyeT Ha
CHCTEMY PHYArOB KOHTAKTHOMN MPYNITbl M 3aMEBIKACT KOHTAKT A BKIK-
YyeHHa KOMIIpeccopa B padoTy. YCHNNe cXaTHs NPYKHHBI YCTAaBKH pe-
rYAHPYETCH BHHTOM-3agatymkoM. Hacrpoiika npubopa KCHTpOnMpy-
€TCH MO NOJOXEHHNIO CTPENKH LIKansl ycTaBKM., YeM CHABHee cxXara
OPYXUHA YCTABKH, TeM Boibllee JaBRjieHME Tpedyercd cO CTOPCHH
CHABGPOHA IS MOBOPOTA OCHOBHOTO pbiyara o 4acoBoii crpenke. Chne-
OOBATENbLHO, 32MBIKAHWE KOHTAKTOB Tpubopa OyAeT MpOUCXOAUTE TpH
Oonepliieli TeMIiepaType KOHTpOaUpyeMoro oowekra. Yaen gudxbepeH-
LIMANa MPeaHa3HaueH G YCTAHOBKH BHHTOM-330aTYHKOM JUddepeH-
IIAA7IA OTIPEeIEHHOM PA3HOCTH TEMIMEPATYP MIPAMOro cpabaThIBaHHA
npudopa (KOHTAKT NPH 3TOM pa3sMHKAaeTcs) ¥ oOpaTHOTO cpabaTeiBa-
HUA (3aMBIKAHHE KOHT2KTOB).

B OonpuIMHCTBE CTyYaeR MPUMEeHAETCA OBYXITIO3HUHOHHOS peryam-
pOBaHHE TEMIICPATYPHI, 3aKIOYAIOIIEECS B TOM, YTO KOMIIPECCOp ne-
PHOAMYECKH BKITIOYACTCH M OTKNIOYaeTes. [IpH moBbIIIEHUH TEMITIEpa-
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Puc. 12.2. [TpuHIHMDHaILHAA ¢XeMa pene Temnehanrpm:

I — mpyxuua guddeperunana; 2— 3anam™iuK ambpdepeHuHaia; 7 — mxana Audde-
peHLHANA; 4 — WKANA YCTAaEKW; 5 1a1aTYHK YCTABKH,; & — [0 OCHOBHOTO pblya-
ra; 7~ NOJABMXHMII KOHTAKT; & — HEeMOABMXHEIN KOHTAKT; § — OCh OCHOBHOI'O pbl4a-
ra; 10— tepmobannon; JJ — xamwiapsaa 1pyoka; 12 — cawdon;, 13 — Kopmye cHab-
tpoHa; 14~ Tonkarene cuibthoHa; 15— OCHOBHOH puiyar; J6 — ocHOBHasd MpYXHHA
ycTapky, §7— ynop euiku anddepenunana; /8 — siika anddepeHunana

TYPEI B OOLEeKTe OXNAKIACHHA KOMIIpECCOP BKNIOYAETCA, a ITPH ITOHH-
KEeHHN TeMIepaTypsl BRIKIIOUaeTCS. JBYXMTOZMUHOHHOE peryaiupoBa-
HUE XapaKTepH3yeTca KoxphHLHeHTOM paboyero BpeMeHH, TIpeaCcTaB-
ATIONIMM OO0l OTHOLIIEHWEe

To

b=———,

rie T, — BpeMs paboTEl KOMIIPECCODA; T — BPEMS CTOSHKH KOMIpeC-
copa.

CyMMapHOe BpeMs paboThl U CTOSHKH KOMITPECCOpa T, + T NIPEA-
CTARNAET cOBOH BpeMs NonHoro nnKia. KosgdrmenT paGouero spe-
MECHH 3aBHCHT OT KOJMMYeCTBa OXJTAXIAEMOT0 TIPOAYKTA ¥ €10 CBONCTB,
TEMIIEPATYPB OKPYXaOWei cpedbl H ApYTHX PaxkTopoB.

HauGonee TOUHOE peryiHpoBaHHe TEMITEPATYPLE 00eCeUyHBAETCA B
TOM CJIy4yae, eCIH Npudop ¢ NMOMOUIBLIY CBOEr0 YyBCTBUTENBHOTO e~
MEHTA HENMOCPEeACTBEHHO BOCIPHHUMACT TEMNEpaTypy OXlaXIaeMoM
Cpedbl H B 3aBHCHMOCTH OT €€ 3HAYCHHS BKMIOYACT WIH OTKMIOYaeT
KOMOpeccop. Takoe perviMpoBaHUe OCYILECTRISCTCHA ¢ IIOMOLIBIO Ka-
MEPHEIX H XKUMAKOCTHEIX pefie TeMnepaTypel. KaMepHoe pelie TeMiepa-
TYPBI pEarupyeT Ha M3MEHEHNE TEMIICPATYPE BO3IyXa B OXAaXKIaeMOH

226



KaMepe, a XHUIKOCTHOE -—— Ha H3MEHEHHE TEMIIepaTyphl XHAKOCTH
{BOIBI, paccoia).

Pene Temnepatyphl WA 3aIUMTH OT BEICOKOH TEMIIEpPATYpbI HATHE-
TAHHUA KOMITPECCOpa pa3MEelnaloT Ha 1LIMTe KOMNpeccopa. TepMoGar-
JIOH MIPHKPEIUIAIOT K HarHeTaTeJbHOMY TPYOONPOBOIY HAa €rc BEpTH-
KATBHOM YYAaCTKE KANMKANAPOM BBePX MiH BCTARISIOT B IHIb3Y Tpy0o-
MpOBOIA, KOTOPasA OOJLKHA GHITH 3aITONMHEHA MACIOM.

Kak npaswino, pene TEMNepaTyphl TOH KOHCTPYKIIHH BHHTA Ha-
crpoitkut nudpbepeHimiana He uMeet. HacTpoiika mKaisl YCTAaBKH B 3TOM
ciydae NpoH3BOIHTCA Ha 20 % HIDKe npelelbHO OONYCTHMOMN TeMrIie-
parypsl. Tak, NpedenbHO JOMYCTHMAsT TEMIICpaTypa HArHETaHHUA NS
AMMMAYHBIX MOPLIHeBbIX GecKpeIKorgHEIX KOMIPECCOPOB COCTAB-
aset 160 °C. Hactpoiika 1HKaNbl pene TeMIepaTyphl IPOH3BOAUTCSK HA
130°C. TIpn D0CTHXCHNH BSITHUHHEL, YCTAHOBJICHHON Ha LIKae, Mpo-
HM30HOST pa3sMBIKaHMEe KOHTAKTA U OCTAHOBKAa KOMHpeccopa. 3aMBIKa-
HHE KOHTAaKTa NpHbopa ¥ CO3TaHHE YCROBHI AAA BO3IMOXHOCTH IMOC-
JERYIOIErN0 MycKa KOMIIpeCccopa NPOU30NAYT NMPH NMOHMKEHUH TEM-

MmepaTyphl.

12.3. PerymupoBanune HABNEHKS XJIagareHTa

Pene paBneHMsi npenHA3HAYEHEI I8 KOHTPONA H ABTOMATHYECKOH
IALLHTEL KOMIPECcCcopa B CilydasiX, KOrda DaBAcHHE HarHSTaHHA BHIUIE
IONIYCTHMOrO Nnpeaena, NpeIyCMOTPEeHHOTO HCITHTAHUEM CHCTEMEBE HA
TUIOTHOCTh, WIH AABJICHHE BCACHMBAHMSA MEHBIIE pacueTHOro. Kpome
TOrO, pEi¢ HH3KOrQ AaBAeHHAA MOTYT OhITb MCNOML3OBAHEL IIA MOH-
IepXaHNA 3aJaHHOM TEMIIEPATYPH B OXJaXIacMoM oObekTe. Pene nas-
JIEHWA MOTYT OBITH 3NMEKTPOMEXaHHYSCKUMH M SAEKTPOHHBIMH C TEH-
30JaTYMKOM (carndupoBBIH) HIH MBE30AATYHKOM.

TTpOMBIHIICHHOCTEI0 BBITYCKAIOTCA peic AaBACHHA B GEHOGITOY-
HOM H JIBYXOMOYHOM WcMOsHeHMH., OIHOONOYHEIS pefie AaBACHHA 110
¢BOCH KOHCTPYKIIUU H NMPHHIUNY JSHCTBHUSA OTUYAIOTCH OT MAHOMET-
PHYECKHX Defieé TeMIepaTyYpH TOMBKO OTCYTCTBHEM YYBCTBUTEILHOH
TepMOCHCTEME. BMecTO Hee KOHTPOMHpYEMOE JaBlNeHHE MOJAeTCA HA
cwibdOH Yepe3 UMIYNECHYIO TPYOKY. IBYXOI0YHOE peNe KORTPOAUpY-
€T ABa JaBJeHHA, JEHCTBYIOLIHE HA OOHH MHKPOIIEPeKIIoYaTeNb.,

B 3aBHCHMOCTH OT Ha3HAYCHHA PA3THYAKOT pelic HU3KOTO ¥ BHICO-
KOTO JaBleHHA.

IMpaMoe cpadaTeEIBAHHE pede Hi3Koeo dadaentia {pasMBIKAHHE KOH-
TAKTa) MPOHCXOONT NMPH MOHHXSCHHH KOHTPOJHPYEMOro JaBI¢HHA A0
3HA4YEHMS, YCTAHOBNEHHOTO Ha mKane yctabku. O0parHoe cpadaThiBa-
HHE (3aMBIKaHHe KOHTAKTa) TIPOHCXONHT MpH MOBLIWICHHH KOHTPO-
TUPYEMOro AaBieHUs Ha 3HaueHHe HacTpoHKN muddepeHIHana.

IIpsvoe cpaGaTeiBaHHE peae @bicoK020 dasrenin {PaIMBIKAHHE KOH-
TAKTA) NPOUCXOAUT MTPH YBENWYEHHH KOHTPONUPYEMOro JARIS¢HHUA 10
BeJTHYHMHBI, YCTAHOBICHHOI Ha IIKale ycTaBkH, OOpaTHOE cpabaTsiBa-

227



7
|z=
[
Gy o4 [C2 O T Oy Y
- ni R
7
5 167 51219\
Is 4 12 i1

Puc. 12.3. Cxema AByxOROMHOIO pene HaBACHUA:

I — BHHT-3agaT9HK InddepeHunana; 2 — wkana auddepeHunana; 3 — Wkana ycras-
KH HH3KOro AaBAeHHA: 4 — IPYXUHA YCTABKH HH3KOTO RABMCHHI; 5 — BHHT-3A0aTYHK
YCTABKH HH3KOrQ A3BNEHHRA; O — JUIEYO OCHOBHOIC PHLIYATA YiTd HMKOro JABMEHWA,
7 — MHKpOIEpEKnIoYarens; § — BUHT-3a0aTYHK ¥CTABEKM BHICOKOTO KABRICHNA; § — npy-
¥HHA YCTABKHM BBICOKOTO NABICHHA; [} — WKANA YCTAZBKH BHCOKOTO AarAeHHs;, JI —
ABYILICHHH peayar;, 12 — cuabdoH BLICOKOTO JaBneHHA; 13 — BHHT 3aBOICKOH HACTPOIi-
KH; 14— BcnosmorarenpHas NpyxuHa; 15— cunsdod HMIKOrO FaBNeHHA, J6— oc-
HOBHOH phiwar HM3IKOro masineHus; I7— sunka auddepeHunana; 18— npyxuHa
Aubdepenumana (... Oy — 0cH BpaweHns)

HHE (3aMBIKAHHWE KOHTAKTA} OBLIBAET NMpPpH MOHHXEHHH KOHTPOAHpYE-
MOTO JaBJIcHU HA BeNMUMHMHY mTHdpepeHLana.

Aeyxbaounoe peae 0aeaentis BKIIOYAECT B ¢e6A VaNLl HU3KOrO M BHI-
COKOTO HapaeHui (puc. 12.3). ¥3en HU3KOTO JaBNeHHd YCTPOeH U pa-
00TAeT aHAUTOTHYHO OAHOOMOYHOMY pelie HU3KOTO HABNEHUS. Y3€ BhI-
COKOTO JABICHUS UMEET HeperyTHpyeMbli nudydepeHuran. flpu sBos-
AeHCTBUM HA CHIB(MOH BBICOKOIO HABIEHHMSA ARYITACUHMN pBIYAr yana
BEICOKOT'O AABREHUS ITOBOPAYHBAETCS MPOTHB YACOROH CTPEJKH H OTO-
JIBUTAET OT KHOMNKY MHKPOIepekinogaTeis IUICY0 phluyara HU3KOTO NaB-
neHud. QCHOBHOH phlYar yla HU3KOTO JaBIeHHS MOXET OCTaBaATLCS B
MOIHATOM TIQJIOKEHUH, 2 ero i1eyo OyaeT OTOOBHHYTO OT MUKpPOIe-~
PEKITICMATENA MPYKHWHOHN 3aBOJCKOM HacTpoWKH. ITpH MOHMKEHHH BhI-
COKOIO JABNICHHA ABYTUEYHIi PBIYAT [IEPEMEIIIACTCS IO YacoBOH CIpesiKe
H [IEPECTALT APETNATCTBOBAT, 3aMBIKAHHIO KOHTAKTA TIICYOM Y3J1a HH3-
KOTC KaBlieHHS.

Pene nasneHHs YCTAHABIWBAIOT Ha IUHTE KOMIIPECCOpa H COSIH-
HAIOT HMITYALCHBIMI TPYOKaMM € MOJOCTIMU BCACBIBAHHSA U HarHe-
TaHUA.
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Heneza nprcoeqHATh MpUGOPHT IO BCACHIBAIOILETC BEHTHIIA U ITOCe
HATHETATETRHOTO. KOHTAKTEH MPHOOPOB BKIIOYAIOTCH TTOCIEHOBATEb-
HO ¢ KATYILIKAMH MarKWTHOTO ITyCKaTelisl KoMImpeccopa. Pene gasie-
HHSA, YCTAHORJICHHOE HA JIHHMH HU3KOTO JaBRCHUA HA3BIBACTCS Mpec-
cocTaToM. TlocnenHuii MPHMEHAOT ANS ABYXITOIHLIKOHHOIO peryiu-
POBAHIA NABMECHHA B UCIADHUTENE TIYTEM BENIOMEHHA H BRIKNIOMCHHA
KoMripeccopa. B HEKOTOPBIX cXeMaX OH NPHMEHASTCA VTS 3allUTHI XO-
JOJHWNBHBIX MAUIHAH IIPpH DAACHHH JABNECHHA BCACBIBAHHA HUXKC OIIpe-
AENEHHOTO 3HAYEHHH.

Pexne napmreHHs: Ha THHHH BEICOKOTO JABICHUS — MAHOKOHTPOIIED
OTKNMIOYACT KOMITPECCOP MPH YPE3MEepHO BHICOKOM JABICHHH.

12.4. Pene KoHTpOoaq CMA3KH

Pene xoutpona cmasku (PKC) npearasHadeHp! A aBTOMATHYEC-
KOl 3alIMTHl KOMITPECCOPORB U KOMIIPECCOPHEIX aTPeraTos OT MOHIKe-
HHA PA3HOCTH NABNEHHI B cUCcTeMe cMa3kk. [IpH paseHCTBE JaBNC¢HMH
HA HIDKHWI H BepXHI cHIb(OHREL OCHOBHOI phIYar HaXOAHTCS B HIX-
HEM MOJOXKEHHH, MOCKONBKY CBEpPXY HA Hero JeHCTBYET YCHIHE TIPY-
JKVHBI YeTaBKH (pHC. 12.4). T1ne4o OCHOBHOTO pHIYAra He BO3NeHCTBYeT
Ha KOHTAKTHYIO Tpymnny. OCHOBHOMH

KOHTAKT pa3oMKHYT. [1ycK KoMMpec- P|+

COpa MM HAcoca BO3MOXKEH TOMBKO 7

[pY BHEIIHEM 3aMBIKAHWH KOHTAK- ==

TOB, YTO OOBIYHO OCYIIECTBAACTCA Y L e—

MyTEM BUTIOYEHUSE B SeKTprueckyto S~ p o Wl

CXeMy pejie BpeMeHM. Pene mJonmxHo /] 9

Pa3OMKHYTh CBOM KOHTAKTHl Yepes 20 10

45...60 ¢ mocne mycka. 5 .::}19 11
[Ipy nosbIEeHHK Ppa3HOCTH NaB- {35 12

JISHHH KOHTPOIMPYEMOH CPEsbI NaB- 4 “:;I & \’h\

JIeHe HA HUXHHH CHNBPOH CTAHO- < 13

BATCA BBILIE, YEM Ha BEPXHHUH. BTo 3 o P 14]5

MPHBOIUT K CHATHIO HIXKHETO CHITh- P 17 16

¢oHa H pacTIKEHHIO BEPXHETO, TT0- :

CKONBKY OHM XECTKO CBS3aHBL APYT p ¢

C IPYIrOM HOXEeBOH OMOPoi M IUTO-

KoM, OCHOBHOM pBINar NoqHHMAeT- »

csl BBEpX, TIPEOAOJIcBas CONMpPOTHB-

JIEHUE TNPYyXHHB YCTaBKWH, U ero Puc. 12,4, Peme KOHTPOAS CMA3KK:
IJIEYO, BO3TEHCTRYA Ha KOHTAKTHYIO ], 7— cuabdonsl; 2, 3— ynops; 4,
IPYNIY, 3aMBIKaeT OCHOBHOM KOH- 20— phiMard; 5 — WKana HacTpoiikh;
TAKT U PA3MBIKACT DIOMOTHHTCABHBIN. 0 — CTPenKa; & I4—punthl, 9, 16—
KOHTAKT CHTHANMH3ALIHH. WwapHupht; 10, 15, 17, 19 — npyxuHb;

E 11 — nepeknioyaiouniii nosoaok; 12—
CJIH KO BpCMCHM PAaMBIKAHWA  yoyrakrHan nnanka; 73— koHTakT;

BHEIIHHX KOHTAKTOB peNe BPpEMECHH J& — wrToK
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He MPOH30HIeT 3aMBIKAHUS OCHOBHOTO KOHTaKTa npubopa, To pado-
TAIOMIMA KOMIpeccop WIH HACOC OCTAHOBHTCA. B npouecce paboTsl
KOMIIpECCopa HIH Hacoca KOHTpONMpYyeMas pasHOCTh JABJIEHUHA HOJt-
2KHa NMOBAEPXKUBATHCA NMOCTOAHHO. [IpH MOHMXeHHH KOHTPONUPYEMOH
PA3HOCTH AABNCHHI A0 3HAYCHHA, YCTAHOBJAEHHOIO Ha LuKane nputo-
pa, TPOU30MAYT pasMBEIKAHHE €TI0 KOHTAKTA # OCTAHOBKA KOHTPOJTH-
pPYeMOoro MeXaHu3Mma.

12.5. B3aHMOCBA3b XAPAKTEPHCTHK 3NEMEHTOB
XOJIOAHABHOH MAIHHBI

XonoaunbHas MallliHa, SBJSIACE KOMIJIEKCOM 3eMEHTOB, OCYLLE-
CTBIAKILHX XOJOAMNBHBIH UK, HMeeT paa ocobeHHocteil. [TpoH3bo-
JHTEABHOCTH KOMINPECCOPA U HCIAPHTENS AOMXKHBI OBITE OJMHAKOBEI-
MH, KOHHEHCATOpa — CTPOI'C COOTBETCTBOBATE UM.

Ecam xonoaunsHas MalllHa paGoraeT MPK 33IaHHBIX TEMITEpaTyp-
HOM XONMIOMWIBHOM PEXKHEME W XOIOIONMPON3BOAUTENBHOCTH, TO COOT-
BETCTBHE MEXIY €€ JIEMEHTAMH ONpPeOensaeTes CTeNMeHbK) MpHOIHXe-
HHS MAIIHHBI K ,H,EﬁCTBHTBJIBHBIM JHAYeHHAM MNPOH3BOIHTEIRHOCTH
KOMOpeccopa, KOHIEHCATOpa, HenapuTesis. OIHAKO TeMIIepaTypHEIH
pexHM paboThl MALUVHBI M3MCHASTCA H XOIOXONPOU3BOIHTEILHOCTE
€C JAXKE NPH MOCTOAHHON TeMIepaType B NOMELLeHKH 3aBHCHT OT TEM-
TEPaTyphl HAPYXKHOTO BO3AYXa, XapakTepa TPOLECcca OXNaXIeH s, He-
PABHOMEPHOCTH 3arpyaky MOMeIIeHHs H APYTruX (DaKropoB.

Pexum paBoTel KOMIPECCopa M PeryAMpYIOWEro YCTpolicTBa Joa-
*KHbI COOTBETCTBOBATDL ONpPeAciCHHBIM YC/IOBUAM BCachlBaHMA M Ha-
THETAHHA, MPH KOTOPBIX KOMNPECCOP OTCACKIBAET U3 HCTIAPUTENS He-
KOTOPOe KOJHYSCTBO XIAAar¢HTa, COOTBETCTBYIOWIEE KOMHYIECTBY, IO~
CTYNALEMY Yeped perymupyriuee yeTpoilcTeo B HenmapuTeab. Co-
CTOSHHE HCYPARHOBCUICHHOCTH TIOTOKA HA YYaCTKe MeEXZy 3THMMU
JABYMA JIEMEHTAMH XONOAHUIBHON MalHWHEL ACTLKHO OBITH TONBKO Bpe-
MEHHBIM.

XapakTepUCTHKHM KOMMPECccopa M HCIapuTeNd NMpHBedeHbl Ha
puc. 12.5, a. Takum oBpazom, 1131 3aTaHHOTO HCTAPHTENS HAKJIOH €T
XapaKTepUCTHKH NMOCTOAHEH. ECH pH TeMnepartype KMIeHH £y Ma-
IHMHa HaX0ONJIack B COCTOAHHM TeNIOBOrO paBHOBECHS, TO MOBbLILIE-
HHE CpeiHel TeMmepaTyphl paccosia HO f, HPHBEHET K YBEAMYEHHIO
XOJOOOTIPOH3BOANTENBHOCTH HenapuTens a0 ;. OnHako MallyHA TIpU
TEMIIEPATYPE KUIMEHUS &y JAE€T TOJILKO Jy X0J04a, a ¢/ACHOBATENBHO,
TEIUIOTIPUTOK K UCTTAPHUTETIO OVAET NPEeBRILIATE XOAOAOTPOU3BOAUTENb-
HOCTh KoMnpeccopa. B 3THX ycnoBHAX TEMAOBOE paBHOBECHE HAPYIIIMTCA.

ITpy nosbilieHWH TeMTiepaTyphl KMIIEHHS KO fyp TEIUIOBOE PABHO-
BECWE BOCCTAHOBUTCS. Toraa pasHocTh TeMirepatyp (7 — 7)) Oyzer yMeHb-
IaTbCd, a NPONU3BEACHUE ¢g,A YBECJIMYMBATBLCA OO TEX TOpP, [OKa He
HACTYITHT PABHOBECHE, OTMeUeHHOe TouKo 2. Touky [, 2, 3 HasbIBa-
10T pabourmH. Tlpu noBRIIEHWH JaBNEHW KUTTEHHS HEOBXOOUMO H3-
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Puc. 12.5. B3aHMOCRBA3b IIPpOH3IBOAV-
TEJABHOCTH IEMEHTOR XONOANNEHON
MallMHBLIL;

g — UCTIapUTEnA; 6§ — KOHASHCATOpA:
& — PErYIHUPYIOWEre BeHTHAS, 1, 2, 3 —

{, °C  XApaKTEpHCTHKH PCryfnpylolero BEH-
P THAS NpH pa3HoHd CcTeNEHH OTKPBITHA

MEeHHUTh NMOaaYy XHUAKOCTH B HCMapHTe b, [[onada XKKIKOCTH B HCIIA-
PHTEAB JOMKHA ObITE B CTPOTOM COOTBETCTBHUH ¢ AeHCTBUTEARHON XO-
JAODOTIPOH3BOINTEABHOCTLIO almaparta. PapeHCTBO KOMHYecTBa TIOCTyIia-
KOWER XKMIKOCTH U O0pAa3yKILLIErocs IIapa sABISETCA BaXXKHBIM YCIOBH-
EM, ONMpPedc/ISIOILIM HOPMaNnbHY10 paboTy HE TONBKO UCTIApUTENs, HO
H KOMIpeccopa XOMoIWIEHON MatIMHbE. [1pH MepelToMHeHHH UCTapuTe-
I XUAKOCThIO BO3MOXeH BAAKHBIH X0 KOMIpeccopa U THApaBIude-
ckuii yoap. HemocTaToK XXHMAKOCTH BhI3LIBAET YMEHBILIEHHE XONOIOTIPO-
M3BONUTENBEHOCTH U 3HAYUTENLHLIN Ieperpes Napa Ha BCACBIBAHHH.

XonmonornpoH3BOAHTENbHOCTD KOMIIPECCOPa MOXKET ObITh BEIPAXKEHA
HE TONBKO ¢ TIOMOIUBID HATPY3KM MCTApPHWTENsI, HO M yepes3 TerUvioTy,
OTAABAEMYIO KOHACHCATOPOM. XapaKTepUCTHKA KOHIEHCATOPa B KOOD-
AUMHaTax { — Q (puc. 12.5, &) BeIpaxKaercd NpaMoOi, HAKJIOHEHHOH Nox
VIJIOM Y K ocH. Touka nepecedeHHA XapakKTepHCTHK KOMIIpeccopa H
KOHASHCATOPa COOTRETCTBYST COCTOSHHIO PABHOBECHS,
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Ha rpaduxe (puc. 12.5, g) iokazaHa nofaya XNAKOCTH YEpes pe-
TYTUPYIOWHI BEHTUNE, T.€. XApaKTePUCTUKA NIPH MOCTOSHHOM JaBie-
HHUW p M PAsHOR CTEMEHU €r0 OTKPLITHA: NpPOXOAHLIE cedyeHUd
Fi>FA>A

Ha ripakTHke 4acTo HEMPABMIBHO OUSHWBAKOT PONb PETYAUPYIOLIC-
Io BeHTUJIA KaK peryasiTopa TeMneparypbl KHieHHs. ConocTaBiaeHHe
XKAPAKTEPUCTHUK MOKAILIBACT, UTO PEryNUPVIOLLMEA BEHTUIR obecretu-
BaeT TOALKO NOAaYy XKHAKOCTH COOTBETCTBYIOINEH paboueii TOUKE M
TIPH HEAOCTATKE KHIKOCTH MOXET JaTh MOHWAXCHUS f; W HEAONYCTH-
MOE feperpepaHte napa nepea BcackiBaHWueM. B ucniapurene temmnepa-
TYpPa BCACBIBAHHS PEryIHPYETCHA MOAOKeHHeM paboueil TOUKU.

12.6. PeryarpoBaHue X0A0A0UPOHIBOAHTEIBHOCTH

MoKHO BBIASTHTD CAENYIOLIHE CIIOCOOL PEryAHPOBAHHA XOJIOR0-
NMPOU3BOIAHTCIBHOCTH,

1. ITyck — ocTanoBka. OCHOBHO crocod perviupoBaHHS paBoTh
XOJMONHABHON VCTaHOBKM. B MOMEHT BKAIOUSHHA XOMOAMABHOH yCTa-
HOBKH XOIONONPOH3BOAWTCABHOCTE BHILUE, YeM B pabodyeM pexHMe
NMPUMepHOo B IBa pa3a. KOHEeHcaToOp paboTaeT TOALKO B TOM PEXUME,
Ha KOTOPHH paccyuTaH, MOITOMY B MOMEHT TIYCKA JaRJieHHe KOHJIeH -
CAUMH TIOBHLITUAETCS.

2. TooyepeAHOE BKJIIOUCHHE H BBIKJIIOUEHHE KOMIIPECCOPOB (eCiH
KX HeCcKONbKo). Cnocol peryiupoBanus Gojee NPeInouTHTESASH, deM
NpeIbITY LW,

3. OrkaTne BCACHIBAKOUIUX KITATTAHOR.

4, Hcnonp3oBaHKe EBUTATeNei IMOCTOSHHOID TOKA C PEryJHpOBa-
HHEM YaCTOTHI BPAUIEHHA M IBYXCKOPOCTHLIX aCHHXPOHHBIX IBHTaTEIeH,

5. HaMcHeHKe 4acTOTH BpallleHHA IEKTPOABUraTeIf ¢ MOMOLIBIO
rnpeodpaszosaresis 4acToTel (114). [TY BeimpAMIAeT nepeMeHHBIH TOK
M3 CeTH B MOCTOSIHHBINA TOK, ITOCIIE YEro MOCTOSHHBIH TOK rpeobpasy-
eTCH B MepeMeHHBIH TOK ¢ nepeMeHHON aMmauTyac# i yacrotoli. Ta-
KM 06pazoM, ABHIaTeNb ODECNISUUBACTCH pPerylHPYEMBIM HaMpsKe-
HUEM H YACTOTOH, YTO MO3BONAAET PEryJHPOBaTh YacTOTY BpallleHUsA
CTaHIAPTHBIX TpexdasHbIX ABuratencii nepeMecHHoro Toka. [N obec-
MeYHBAKOT ONMTHMANBHYIO TEMIICPATYPY B AKOBIX YCIOBHAX, MNABHO
perynupya CKOpOCTE BPailicHHA KOMIpeccopa ¢ MOMOLEBI MHKPOTIPO-
LIECCOPHO TexHUKH. KoMmpeccop B MOMEHT 3anycka padoTaer 1pH
MOBBIIIEHHON CKOPOCTH BPAIEHUA, B PEIYABLTATE YEro OBICTPO NOCTH-
raeTcs 3agaHHasdg TeMIepaTypa, ¥ KOMIIPeccop TMOCTETIEHHO Aepexo-
OWT B HU3KOCKOPOCTHOI peXitM paboThl, 3KOHOMS 3Heprii. 1l1aBHan
PETVIKPOBKA CKOPOCTH BPALUCHHA KOMIIPECCOpPa NPHBOIUT K CHHKE-
HUIO NOTPpeDNgeMOM SHEPTHH 1 K CTabWABHOCTH TEMNEpaTyphl 0e3 ee
HEIIPHATHBIX KPYTBIX KONeOaHHI.

6. BafinackpoBaHue (TIepemycK rasa ¢ HarHeTaHHsd Ha BcacHBaHue,
puc. 12.6). PeryimaposaHue MpoR3BOAHTENLHOCTH XONOMWIBHON YCTAHOBKH
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Puc. 12.7. [IpuHUHNKaNLHAA cXeMa 6aiiMacHpOBaHHA, HCITOIB3YeMas B KOH-
AuUHOHepax dupMbl SANYO



MPOCTEIM TIEPENYCKOM T'a3a BRICOKOID HABJICHMS HA BCACBIBAHME KOM-
rpeccopa Ku OCYUIECTBAALTCA ¢ TTOMOLUBIO PETYISITOPA TIPOU3BOANTEN -
rRoct KVC dgimpmel «Maugoces. Peryasitop, AeMigpupys Nyabcaliiu,
pabOTacT B WHPOKOM AHANA30HE PETYAHPOBKH HPON3BOAHTEABHOCTH.
B cxeme DaHmacHpoOBaHKs ¢ BIIPLICKOM KHAKOTO XIafareHTa BeHTHUAL
YCTAHABAUBAIOT TaK, YTOOBI BIIPHICK JOMOTHHTENLHOTO KOJTHYECTBa X1al-
ATeHTA POMCXOAHT W3 KMAKOCTHOH MarucTpani. I1pyu ncnoibk3zoBaHWM
CXeMBI ¢ OOHHM McnaputeiaeM (pHc. 12,6, 6) BO3MOXEH BAapHAHT, MPH
KOTOPOM XNajJareHT OyIeT NoJaBaThbesa B MalrlCTpalb TIepea WeTapuTe-
JieM MpH TMOCTYIUIGHHMM CHUTHATA M3 BCachIBAloled MaTHCTpanM KOM-
Mpeccopa O CHHXKEHKH KOJTUYECTBa MOCTYMAILETO XNajareHTa.

Perynaropsl NpoH3BOAUTSILHOCTH (NIepenyck ropsuero taza) CPCE
(pupMut «Jandoccs NPUMEHSIOTCS AN MPHUBEICHWS] TIPOU3BOIUTENb-
HOCTH KOMTIIepCcCcopa B COOTBETCTBHE ¢ (DAKTNYSCKOH HATPY3IKOH MC- -
naputena. CPCE MoHTHpyeTcs B DalimacHON JUHUM MeXOy CTOPOHA-
M HUZKOrO M BLICOKOro JABJEHHS XONOOHIbHOM yecTaHoBKH. Topsa it
ras BROAMTCS MEXTY HMcnapuTtenem W TFPB. Bromo o0RXKeH OCYIHECTR-
JIATBCS UEPE3 CMECHTEN b XKUAKOCThL — ra3 L&, KoTopbli obecnieunnaer
OAHOPOAHOCTE CMECH JKMAKOCTH W TOpAUEro rasa. K JocToMHCTBAM Ta-
KOTC PeryIHpOBAHUA OTHOCITCSH:

BBICOKAs TOUHOCTL YTIPABICHHS,

yBeJIUUYCHHE CKOPOCTH ra3a B UCTTApHUTENIE, a CAeA0BaTeNbHO, YIyulle-
HHE BO3BpPATA Macaa B KOMMpeccop;

3ALUHTA HCIIAPHTETA OT CHILKOM HU3KOH TeMTIepaTypbhl KHIEHNKS,

B konanunoHepax $hupMbl SANYO HCMone3yeTes MpHHEIHTIHATL-
Hast cxema DallmacHpoBaHKsA, NMpUBEAeHHA Ha pHc. 12.7,

B noboM caydae McnonbioBaHue 0alMmacHOTO BEHTUAA ByaeT Npw-
RBOAMTL K YMEHLUIEHHIO XOJOLOTPOU3BOANTENBHOCTH CHCTEMBI.

12.7. IipuGopbl peryaMpoBaHus 3aN0NHEeHHA HCNapuTeneit
XAAZATCHTOM

Kanvnnasaphpie TpyOKH. B XOROOWILHEIX MALIKMHAX MOLUHOCTBIO IO
5 KBT mpuMensTIOTCH OOBIUHO KAMWUIIPHBEIE TPYOKU, NpeacTaBIgio-
1niue coboi ApOCCENhHOE YCTPOHCTBO B BUAE OTPE3IKa MeMHOI TpyOKH
BHYTpeHHUM auameTpom 0,5...2.5 mm v wivHow 600 ... 6000 mm, pac-
fIONOKEHHOE Ha NYTH XJM3aJaTeHTa M3 KOHAEHCATOpa K WCTIApHWTEII.
TepMHH «KanuAdAapHasa TPYOKa» SIBMSIETCS] HETOYHBIM, TAK Kak I1po-
XOJAHOE CEUEHME TaKKX TPYOOK BEJIHKO A5 OCYUISCTBACHHUS SIBNCHMIA
KanuwiansipHocTy. JapreHue XHAKOTO NJIagareHTa, TOCTYHAILEro B
TaKy10 TpyOKy, MagaeT Mpy MpOoXOXIeHHUH N0 HEel BCASACTBHE TPEHHS
H YCKOPeHMsI xiafareHTa. YacTsb XXHUIKOCTH 10 Mepe MPoXOXAeH K Xa-
JlareHTa 1o TpybkKe npenpaiiaetes B nap. [IpoxoaHoe ceueHWe KaTii -
NApHOI TpYGKH BCErAa OTKPBITO U He peryanpyertcs. Pasmepsl TpyOKuU
M, CACOOBATENIBHO, €€ TIPOIYCKHAA CHOCOOHOCTE 00CCTICHHBRIOT B PAC-
YETHOM peXXUMe MMPOTEKaHWE XNalareHTa B KORHUECTRe, PABHOM Macco-
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BOI NpPOM3BOAUTENEHOCTH KOMIMpeccopa. Creqyer YIUTHIBATH, YTO,
HATMIpHMED, B OMHOKAMEPHEIX JOMAIUHHX XONOOIHUNBHHKAX 3apAl Xna-
parenra obopaunpaercs B cucteMe 10...20 paz B 1 4.

KanmwuomapHele TpyOKH HMEIOT CBOH HOCTOMHCTBA H HEHOCTATKH. K KX
OOCTOMHCTBAM OTHOCATCS: NPOCTOTa — OTCYTCTBHE ABYDKYIIIMXCA Yac-
Tei, yooHCTBO COOPKH arperara, BEICOKad HaueXKHOCTL, JONT0BEYHOCTE,
NelUEBH3HA, ObNerYeHIe 3aImycKa KOMIIpeccopa. JTH HX KayecTBa CIlo-
CcOGCTBOBAMH BLITECHEHHIO B KOHAKLMOHUPOBAHMH, XOJIOMWIBHBIX ar-
peraTtax M TOMAaIIHWX XOJIOAMIBHHKAX (MOBCEMECTHO) BCEX APYTHX BH-
OOB JpOCCEAbHBIX YCTPOHCTB, HA3hIBAEMBIX OOBIYHO «PEeryIHPYIOLIH-
MH BEHTWIIMH», KamWUTApHEe TPYOKH BBIpABHHUEAIOT AaBleHHE B CH-
CcTeMe NIpY OCTAHOBKAX UMKIHYHO paboTaloLIel XONOIUILHONH MALLH -
HBl ¥ 00€CTIeYHBAOT JErKMI NMyCK 2MeKTPONBHIATENA KOMITPeccopa.
ITpH 3TOM COKpPALIAKOTCS INMUTENEHOCTE IYCKA U BHIAENEHHE TETUIOTH
B BBHUTATENE OT ITYyCKOBOIO TOKA. DJIEKTPOABHTATENb JUIST IPHBOTA KOM-
MpeCcCoOpPa MOXET MMEThH Manbiii MYCKOBOH KpyTauIuii MOMEHT, a Cle-
OOBaTeAbHO, H Mallble pasMepbl. HenocraTkaMi KamwUISpHBEIX TpyOOK
ABNYIETCA TO, YTO OHKM HE MOIYT OBITH NMEPEHACTPOCHE! B 3aBHCHMOCTH
OT M3MEHSIOIUXCH YCIOBUA HArpy3Ku, MOIBEPXREHB 3aCOpeHHAM H
TpehyioT, UTOOLI KOMUYECTBO XIIANATEHTA, 3aMONHAIIETO CHCTEMY,
OBUTO BRIOCPXKAHO B CTPOTO ONpeAeNeHHBIX npelenax. IocnenHas oco-
DEHHOCTS KaNHAAPHBIX TPYOOK IUKTYET HEeOOXOUMMOCTL NMPHMEHe-
HHSI UX TOJBK(G B TePMETHYHBIX XOJOAMILHBIX MAlUMHAaX, B KOTOPHIX
MEHee BEPOATHE! YTCUKK XJAgarcHTa H3 CHCTEMEI,

Bo3MOXHOCTE 3aKYTIOPKH TIPOXONHOTO ceYeHUT HAa BXoae B TPYOKY
3ATPA3HEHIAMM H HA BHIXOJHOM KCQHLIE JIBAOM, BEITIAZAIOINUM H3 Mac-
JIO-XNaZOHOBOTG PACTBOPA NPH IOHHXKEHHH TeMIIepaTyphl B clIy4yae
CONEPXAHHWA BNAarH B CUCTEMe, TpeGyeT MPUMEHEHHS HATCXKHEX Db~
TPOB M OCYILIHTENEH, pasMellacMbIX Meped KanuUTaApHoOi TpyOKoi.
Tpy6xa jguamerpoM 0,8 MM {cederneM 0,5 Mm?) MoxeT GHITE 3a6MTa
Ha IHHY 1 cM npH KpUMCTANNTHIAUNWH BCETo 5 MT Jibaa. JAnsa nonydeHAs
JKEMAaeMBIX PE3YAETATOR MOXHO NMPHMEHHUTL DATHYHBIE COYCTAHNIA
IUTHHH K THaMeTpa TpyOKH. OmHaKo, KOroa KamWwutapHag Tpyoka mo-
nobpara U YCTAaHOBIICHA, ee Helb3d HACTPauBaTh Ha pa3NHYHbIE YCIIO-
BMSA JAaBJI€HWHA HATHETAHWUS MAH BCACBLIBAHMS, 3 TAOKEe HA M3MCHEHHE
Harpyskn. KanwuispHas TpyGKa paccYHTaHa Ha ONpeAefeHHHE YCI0-
BHST pabOTEH], M BCSAKOE U3MEHEHHWE HATPY3KH MM TEMIIEpaTyphl KOH-
JeHCAUUH MO CPAaBHEHHIO ¢ NMPOEKTHHIMH IADAMETPAMH BBI3LIBaeT
CHIZKeHHE 2PPEeKTHBHOCTH paGOoThl XOJ0NHABHON MAIMHEL.

Hay6onee npakTHYHBIM ABAACTCT BHIGOP pa3sMepoB KaHUIApHOH
TpyOKH MO HOMOTpaMMaM, COCTaBRACHHEIM IAA HeTpepbliBHOM paboTHI
B YCTAHOBHMBIIEMCSl TeIUIOBOM cocTodHUH. Jlocnemylomas KoppeKTH-
POBKA pa3sMEpOB TPYOKH MPOBOMUTCS TOCHEe 3KCMEPHMEHTANBHOMK Tpo-
BepKH padoThi XONOAWABHHKA TIPH PasiHYHBIX peXHMaxX H YCIOBHAX
sKcrpryarauuyd, Ha nmpakTHKe cHayana yCTAHABRNMMBAKOT TPYOKY JUIMH-
Hee pacdeTHOM, B Pe3V/BTATEe YETro Yalle IMOMydaeTca CAHIIKOM HH3-
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Kas TeMMepaTypa KuTeHusa. TpyOKa yKOopadHBacTCa A0 TeX Aop, MoKa
He OYAET IOCTHUIHYTA TOMKA PABHOBECHA, IKOHOMUYHAS paboTa XoA0-
IUILHHKA MoxKeT ObITE 00OCCIIeUeHA TOIBKO TTPH YBA3KE PasMepoB Ka-
MUANAPHON TPYOKHM ¢ KOJKYECTBOM XJaJareHTa B MaltMHE 3aJaHHOH
KOHCTPYKIIHM,

TIpH BHICOKHX HaBI¢HUAX KOHACHCAUMH KAMULTAPHaA TPyOKa mo-
HAeT B HCMApUTENb OONblIee KOMHYECTBO XIATATEHTA, YeM TMPH HH3-
KHX JaBJeHHAX KOHAEHCALUUH, BCJISACTBHE YBEIHYEHUA Nepenana JaB-
JNeHH B TpyOke. KoMmnpeccop H KalmwaspHas TpyboKa He MOTYT NToJN-
HOCTBIO ONpeIensaTh JaRIeHHE BCACBIBAHUS, TAaK KaK HeobXommmo,
yToOB YCNOBHS TEIJIOTIEpeaaund B Hcnaputene Ovlnu Ob! TaKXke co-
Omonensl. ECIH ToOYKa paBHOBECHA MPOH3BOINTENLHOCTEH Kanuwnap-
HOI TPYOKH M KOMITPeCCcopa He YAOBICTBOPAET YCAOBHAM TEITNONEpE-
Ja4, B UCMapUTese BO3HHUKAET COCTOSIHHME HEYpPaBHOBEILLUEHHOCTH,
BREKYLUEe 3a coboil IepenmoaHeHNe WIH HEAOCTATOYHOS MHTAHNE HC-
MapHTENS X1aTarTeHTOM.

Bonblnas TennoBas HAarpy3Ka Ha HCIApKTE/Ie BhI3LIBAET IMOBLILLIE-
HHe TeMIepaTypbl K JabNeHHs BcacbiBauud. ITpH 3TOM JaBICHHHU BCa-
CBHIBAHHA KOMIIPECCOP MOXKET OTCOCATh M3 HcnapuTeisd GONbliuee KO-
JIMYECTBO XMAZareHTa, YeM MOXET MOJATh KANMHANApHaAdA TPyOKa; Ta-
KHM 00pa3oM, B HCIIAPUTEIC CKOPO BRISIBUTCA HELOCTATOK XTAJarcHTa.,
OnopoXHEHIE UCTIAPUTEIS HE MOXKET NPOAOIKAThCA 10 G6ECKOHEYHO-
C¢TH. TTo3TOMY MOMAKHO MPOH30HTH KAKOE-TO ABICHUE, BOCCTAHABNU-
BalOLLUEe COCTOAHHE PABHOBECHS B cHCTeMe. B OOABIWIMHCTBE yCTaHO-
BOK, HE HMCIOWHX peCcHBEepa IUIA XUAKOTO XJIQIareHTa, B 3THX YCIIO-
BHAX MPOHMCXOAUT MepelonHeHne KoHaeHcaropa. [IoBepXHOCTE KOH-
OECHCALIMH COKPAILIACTCH, BCIEACTBUE YETO JABNICHUC KOHECHCALUHWH YBE-
anyuBaetcs. IIpy noBeItUEHUM TaBAeHHMA KOHAEHCALUH TIPOW3BOAH-
TENBHOCThL KOMITPECCOpa CHHIKAETCH, 4 TTOAaYa XIaJarcHTa Kamuiasap-
HOH TpyOKoO# YBeNHYNBaeTCq JI0 TeX 0P, MOKa He BOCCTAHOBSTCS yC-
JIOBHST PaBHOBECHS.

B xonomunpHBIX arperatax ¢ KamWApHOH TpyOKOM Heab3s ycTa-
HABAUBATH JIHHCHHBIN (CKMAKOCTHHIH) pecHBep. 3anpaBKy TAKOro ar-
perara XJ1agareHToM HeoOXOOHMO OCYILIECTRIIATE 110 MMHHUMAILHOU pa-
Oouci TeMnepaType KMNeHHA (eCNM 3TON0 HE CACNATER, TO XKHUIKHA
XIAJATCHT OyIeT 3a/TUBATE KOMIIpPECCOop). XONOAWIbHASA YCTAHOBKA C
KamuiapHoH Tpyoko# paboraer HeaddHEKTHBHO HA BCEX peKHUMaX,
KPOM€E CaMOro HH3KOTEMIEPATYPHOTO,

3aCOPUBIUYIOCA IPsA3bI0 KAMWISPHYIO TPYOKY HeAn3d NpoOUTh UC-
KYCCTBEHHBIM ITOBBILICHHEM JABNCHHUA XOHAeHcAan. CleayeT Bhina-
ATh €€ B YIAJMUTE YUAcTOK Ha Bxoae AMuHOW 10... 15 cM, 3aTeM TpyOKy
BIIASATh B CUCTEMY.

Tepmoperyanpyromme senran. Hanbonee pacnpocTpaHeHHBIM TH-
IMOM PETYIHPYIOWETO YCTPONCTBA ANA XOJOMAUWTBHBIX YCTAHOBOK Cpefl-
Heil BeMTHYWHLI ABnNgeTca TepMoperyanpyomnii seiminb (IFPB). Ha-
3BAHHE «TepMOPETYTHPYIOLIMIT» MOXET BBECTH B 3a0MyXA€HMe, TaK
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KaK peryTHpOBaHHE OCYILUESCTBISICTCS HE TI0 TEMIISPATYPS B NCITAPHTE -
e, a Mo BeJIHUHHE TMeperpepa NMapoB, OTCAChIBASMBIX M3 MCHAApHTEA.
TepMOperyTHpYIOWWH BEHTIWIE PETYIHPYET IMTOTOK XHIKOTO X1agareHTa
B 3@BHCHMOCTH OT IpoLlecca KUNeHus B ucnapureie. [eperpes Bcachi-
BAEMOTO Nnapa BO3IeHCTBYCT HA TEPMOPETYTHPYIOIWH BEHTWIL ClNeay-
OLUHM 00pazoM. UyBCTBHTENBHEIH 3CMEHT YaCTHYHO HaIIOJTHEH XKHI-
KHM XAaJareHTOM, TAKAM XK€, K2K M B CUCTeMe, ITa cpela, CoaepKa-
LIASACSA B UYBCTBMTCIBHOM MaTpoOHE (KAlcyie), HA3BIBACTCA «CHNOBOM
cpenoii». Kancyna npukpenisieTca K TpyOOIIpoBoOy Ha BEIXOOE U3 MC-
IMapUTEIs TAKUM 00pa3oM, UTO Kamcy/la K comepXKallascsa B Hel «CH-
JIOBaA cpeda» MPHHHMAIOT TeMIepaTypy BCAaChIBaeMBIX ITapoB.

HapneHne «CHAOBOH Cpelbl» NABHUT HA BEPXHIOKW CTOPOHY MeMOpa-
HbI, 4 JIaBICHHE KHIMeHHs BO3IACIHCTBYET HAa HIXHIOI CTOPOHY MeMO-
paHbl. HeGonsloe yocnnue, coznasacMoe NIPYKWHON, HaeTol Ha IMTOK
KJ1alaHA BEHTHWIS, VAEPXKWBAET €ro B 3aKpHTOM MOJOXEHHU IO Tex
rop, MOKa JaBMCHHE Ha MeMOpaHy CBEpXy HE TIPEOHONIEET YCHIIHC
MPYXKHHB TUTIOC JaBJCHHE KUMeRuA. Jas Toro ytoObl DaBICHHE Ha
MeMOpaHy CBepXy TIpeBHICHIO JaBjdeHHe Ha MeMOpaHy CHHM3Y, «CHJIIO-
Bas cpela» HOIKHa UMeTh O0JIee BRICOKYIO TEMITEpaTypy, YeM TeMIie-
patypa B Ucnapurese. [o3ToMy BCcachiBagMEBI€ TMaphl HODKHBI ORITH
MeperpeTHl, WU TOro 4YToOnl JOBECTH NaBIEHHE «CHIOBOM cpelbls HO
JaBNeHHS, CMOCOOHOTO NPOU3BECTH OTKPHITHE BEHTHIIA. TPB ABisAOT-
Csl peryasiTopaMH, ¢ MOMOLUBK) KOTOPBIX IIPOHU3BOAKHTCH aBTOMATHYEC
Kas mojava 3aflaHHOTO KONWYECTBA XIANAreHTa B MCIIapHTeNb, T.e. pe-
IYJTHPYETCH 3anojHeHHe Bemaputesasa. [Ipy H30KTKe HIM HEOOCTAaTKe
XJajareHTa B HCMapHUTe/ie HAPYIIACTCA HOpManbHaA paboTa Xonoanab-
HOH MaluMHEL. HM30RTOK XXHAKOCTH BRIZHBACST BIAKHBIN XOI KOMIIpeC-
COpa, TaK KakK YacTh KHAKOCTH NONagacT BO BCACHBAIOLUIYVIO JUHHIO U
KOMITpeccop, HEMOCTATOK — MPHBOOUT K HEMOMTHOMY HCIIOAb30BAHHIO
TNeBEPXHOCTH NCITAPUTENIA H TTOHIKEHHWIO TEMITEPATyPhl KHIEHHA XNa-
JareHTa,

B TPB npoucxoauT npocceHpOBaHME XKHIKOCTH. B KayecTBe MM-
nyasca o pabothl TPB Hcnmone3yioT TeMnepaTypy neperpepa rnapop
XnazareHTa, TIOCTYTIAIOIETO W3 MCMApHTeaa B Kommnipeccop. [Ipubop
ABTOMATHHYECKH MNEPeKPHIBAeT NHHHIO TIOAaYM XHUIKOro XJTAHATCHTA B
HCITapuTEND, €CJIH TeMIIEPATYPa Mapa, BBIXOMSILUIETD W3 MCHAPHTENA,
HHM3Ka W, Hao0OpOT, YBEJHMYUBACT TIONAYY NHUIKOCTH NpU BLBICOKOH
TeMIepaType Neperpesa Mapa. BenmuHHY neperpesa peryjlxupyOT BUHH-
TOM, KOTOPBIH nepeMellacT rafiky, M3MeHsIT HaTIXKeHHE TIPYXKHEI,

Haa ucnapurencii, ycTaHaBJIMBASGMBIX B HeOONMBILMX HWIKadax, OX-
TKAAIOIUX NpWwiaBKax, NpuMeHsIoT TPB ¢ BHyTpeHHUM BBIPABHHUBA-
HMeM (pHc. 12.8).

K TPB ¢ BHyTrpeHHHM BBIpABHHBAHHCM OTHOCATCS NPHOODH
TPB-0,5M; TPB-1M; TPB-2M w mp. TepMocHcTEeMa MX 3aMOJHEHA
R12. TIpuGopel OTAMYAIOTCA APYT OT APYTA pa3sMEPAMHA OTBEPCTHH Kila-
TaHa H NMPOU3BOAMTENBHOCTRIO. Jpyrast cepua npu6opos Tuna 22TPB-B;
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Puc, 12.8. Tepmoperynupyionmii BeHTHIE ¢ BHYTPEHHHM YpaBHHBaHUEM:
1 — BuUHT Hacrpoiikn; 2— BTVnKa-rafka; J— npyKHHa;, 4— MrAa K1anaHa; 35— wr-
NOAEepkaTeNh; § — CEAN0 KnanaHa, 7-— kKopnye; §— OUIbTY, 9— BXOOHOH WITYVIED;
10 — memGpana; 17— xanunnapuas TpyGra; ]2 — ronoBKa seHTHNR; 13 — ToAKaTens;
14 —~ prixonHo# wryuep;, 15— tepMobannod; 16 — CATbHHK BHHTA HACTpONKH;
17 — Konnauok

22TPB-0,6B: 22TPB-1B; 22TPB-1,6B uMeer TepMOCHCTEMY, 3aI0JI-
HeHHYy1o R22.

TIpy THOPABIHYECKOM COMPOTHRIECHHH HcrnapuTtens Gonee 0,2 6ap
ycraHaBnHBaloT TPB ¢ BHelLLIHHM BRIpaBHHBaHMeM {(pHc. 12.9). [Tpu oc-
TAHOBKe XKOMIpeccopa KnanaH TPB 3akpsiBaeTcs, Tak Kak Tieperpes
mapa mpH 3TOM OTCYTCTBYET.

Tlepen yctaHoBKO#i TPB npoayBaiotr CyXMM BO3IYXOM HITH a30TOM.
Knanansl TPB nocraBngoTces HacTpoeHHBIMH HA MEHHMAJTBHBIIL Te-
perpeB. [Ipn HeOOGXOOUMOCTH TIEpErPEeR MOXHO PETYJIHPOBATh BHHTOM
B npenenax 2...8 °C. K #audonee yactoMy nospexaeHuio TPB oTHO-
CUTCH MONOMKA KaNHIUIAPHOW TPYOKH; NPH YTEUKEe HANOMHHTENA U3
TEPMOCUCTEMBI NPHOOP He OTKpbiBaeTCH. 3acopenre punsTpa TPB npu-
BOOHT K YMEHBIICHHIO €r0 MPOMYCKHOH CITOCOOHOCTH WU, TAK Xe
KakK H INpH 3aMep3aHHM BAArH, — K NojaHO# 3akynopke. Ipu BeiGope
TPB Gonblueii npOU3BOIUTEIBHOCTH 1O CPABHEHHIO C IPOH3BOJIHTENb-
HOCTBIO YCTAHOBKM NpHOOp padoTaeT HeycToMUHMBO, Jonyckas Oonb-
me xonebanus reMneparypel neperpeba. TPB ¢ yHHBepcanbHofi 3an-
PaBKOH Kancylbl HauboMee yacTo NpUMEHAIOT B YCTaHOBKAX.

TIpu yHUBepcanbHOM 3aNpaBKe KOMWYMECTBO XHMAKOCTH B KaricyJie Ta-
KOBO, YTO, KaKoi Obl HY Obl1a TEMITEPATYpa Kalcy/bl 110 OTHOILEHWIO K
TEMIIEPATYPE TEPMOCTATA, B KATICYIIE BCErIa COOEPXUTCH KHIKOCTD.

TPB ¢ 3anpapkoit MOP HCONB3VIOT B MOHODJOUMHBIX arperarax, B
KOTOPLIX TIPY MYCKE XKENATSALHO OrpaHHYHBATh JABNEHHE BCACKIBAHIA
(aBTOpedpHXepaTOPHl, BO3AVIIIHLIE KOHIMLIMOHEPET). Takye BeHTHIH

238



11 12 £
i ¥
9 13 [
8 14
~l_ 15
7
13 C}
6
N 65 . 7 2
16
3
2
1 lllll I? I - T

Puc. 12.9. TepMoperynupyIoWHii BEHTUIb ¢ BHEUIHUM BRIPaBHUBAHHEM:

I — HakwaHbie TaikH; 2 — Kopnyc; 3 — comno; 4 — Xoaopas Bryjka; J — XOS0BOK BMHT;

6 — KoJtnayKopasd raika; 7 — TepMoGannoH; §-— canbHHK XOOOROTQ BUHTA, ¢ — raif-

Ka; 10~ kprimika MmemGpanst; 1] —~ xanuansphas 1pybka; 12— membpana; 13 — canb-

HUK WToKka; {4~ urok, 15— npyxupa; 16— knanax; §7-— punetp; 18— mrynep
YPABHUTEABHON JMHHH

MOP uMeroT HebDOMbIIOE KOTMYECTRO XKUOKOCTH B Kancyne. [loatoMy
BCHTHJIb JOMXEH ObITh Beerna Goice HarpeThiM, YeM Karicyha. B npo-
THUBHOM CAyYac BCA 3aNpaBicHHas XXKHAKOCTb MEPETEKaeT B HONOCTD
BeHTHISI U TPB nepecraer paborarts.

MakcuManbHOe padoyee napiaeHue MOP — 3T0 MakCHMaIbBHO AO0-
NYCTHMOE JABNCHUE KHMIeHHs WK BeackiBaHKg. OHO TaK Xe NepeBo-
IOUTCA, KAK «3a1lIHTa ABUFATe]IA OT TIeperpy3ki», TIpu KocTinkeHun MOP
KWIKOCTD B Kallcysie ucrnapaerca. Korga napneHue BCACBIBAHHA TIPH-
onuxaerca K MOP MeHee yem Ha 0,3...0,4 6ap, BeHTUAL HAYMHALT
3aKpBIBAThCA [0 TeX MOp, MOKA MONHOCTLIO He 3akpoercs. [IpH aToM
JABNCHHE BCACHBAHUA OyaeT pasuo MOP.

TPB c 3anpasxoii MOP ¢ HArOMHUTENIEM OpeIHA3HAYCHBL U XOMO0-
JUALHBIX YCTAHOBOK, UMEIOILMX BAICOKOIHHAMUYHBIC HCTTAPHTENH, Ha-
APHMEP, U BOIOYUIHBIX KOHXHLUHOHEPOB WIH I YCTaHOBOK C IUIac-
THHYATHIMH TEIUTI00OMEHHHKAMH C BEICOKONH WHTEHCHBHOCTBIO TETLIONIE -
penayy. 3anpaeka MOP ¢ HanonHKTeeM obecniedrBaeT paboTy Npy ne-
perpeBe MeHbleM Ha 2...4°C, yeM 3T0 ZOCTHraeTes ¢ IPYTHUMH THNAMK
3anpasok. Ipu sanpaeke MOP ¢ HAMONHUTENEM BHYTPH Kancyinl conep-
KUTCA MaTepHall ¢ BEICOKGH MOPHCTOCTERIO, T.€. ¢ DONBIUMM OTHOLICHU-
eM TIOBEPXHOCTH K MACCE. 3TOT HAIIOMHUTEND CO3IACT AeMIDHpYIOLIHiA
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2(hEKT NPH PeryIUpoBKe (Men-
JIEHHOE OTKDBITHE BEHTIUIA TIpH
MOBBILIIEHWHK TEMITEPATYPH KATICY-
1 JIBI H OBICTPOE 3aKPBITHE NPH ITO-
2 HIDKeHUH).

i TPB ycTaHaBIHBAIOT HA XHII-
KOCTHOM TpYGONpOBOIe Nepen
Puc. 12.10. Cxema ycTaHOBKK Kaneyns  ycrapwureiieM. TIpu aToM Karncy-
TPB Ha TpySonposose JIa KpenuTcsl Ha BCACHLIBAIOLLEM
TPYOOLIPOBOIC KAaK MOXHO ONMU-
K¢ K UCTADHTENK. [IpH HANMYMH KOMITEHCALMYU BHCIUHETO NABACHHA
KOMIEHCAIMOHHEIN TPYOOTIPOBOA BpPE3al0T BO BCACHIBAIOLLUUH TpyGO-
MIPOBOMO Cpa3y Moche kancynel. Kancyny peKOMeHIOYETCA YCTAHABINBATE
Ha TOPHM3OHTATBHOH YaCTH BCACHIBAIOUIETC TPYOOTIPOBOAa B 30HE HHXK-
HeH TpeTH ero cedeHnd (puc. 12.10). PaaMenieHHe Kancynel 3aBHCHT OT
pasMepoBs TpyOonposofa. Henk3a yeraHaBMHBATE KANCYIY BHYTPH Tpy-
SONMpoBoaa, TAK KAaK HAMHYHE Macla MOXKET 3aTPYOHUTE ec padoTty. [oc-
NENHAS JOIDKHA KOHTPOJIMPOBATH TEMIIEPaTypy MEpPEerpeToro napa Ha
JMHUH BCACHIBAHUA, TIO3TOMY YCTAHABIUBATEL €€ HYXHO TakuMm obpa-
30M, YTOOBI H36eXKaTh BIMAHKA ITOCTOPOHHWX HCTOMHUKOB TETIOThI HITH
xonoga. Eciu ecTh onacHOCTh NOMaZaHHUA HA KallCyJTy NOTOKA TOPAYETo
BO3AYXA, €& HYXHO TeINIOM30NMPOBaTh. Henbsd yCTaHABIMBATD KatlCyny
MOCJIE TEIMMOOOMEHHHKA: 3T0 MOXET BBI3BATH ITOABICHHE NOXKHBIX KO-
MaHI B KOHTYpe peryaupoBaHHsa. MekaXeHNe KOMaHA MOXeET BO3HHK-
HYTb, €CNIHM KATICY/a YCTaHOBNEHA BOAW3U arperaToB, MEIOLINX 3HaMH -
TEJBHYIO MACCY. YCTAHOBKA KAMCyNbl Ha BEPTHKATBHOM YYacTKe WAH
Mocjae MacjAAHOM JIOBYLUKH (ITETJIH) 3anpelleHa. BreimonHeHHast npu
OTIpPaBKe ¢ 3aBoaa HacTpolika TPB coorpercTByeT GOALUIMHCTBY YCTa-
HOBOK. ECny BOZHMKAeT HEOOXOINMOCTE AOTIONHUTENLHOH PEryIvpoB-

KH, HY)KHO HCMOJIB30BATE PETYIHPOBOYHBIN BHHT.

CospeMeHHBIE TPB riMeroT cMeHHEBIC KNANaHHBIE Y3Mbl BeHTwiei (nar-
poRbl). ECAH He yaaeTca HalTH peXXHM HaCcTpOHKH, KOTOPEIA YCTpaHsET
MYJBCAIIUN NABICHUA, He UCKIUYEHO, UTO IPOOYyCKHAA CNOCOOHOCTL
TPB cmmukoM BenHka. JIna TOro UTedbl CHU3WTE PACXOH, HYXHO 3aMe-
HUTH TPB i cMeHUTE aTpoH. Ecim neperpes B UCMapHTENE CTHIIIKOM
QONBHIOI, TO NpoOIycKHaa cnocobHocTh TPB Mana. Torna, ¥Tobh NOBLI~
CHTDb PACXOMf, HY>KHO TAKOKE MOMEHSITL MATPOH {Ha SONLIMIE HOMED).

DNeKTpOHHBIEC PACIIHPHTE/IbHbIE BEHTHIN, B COBpEMEHHBIX XOMOANE~
HBIX YCTAHOBKAX H KOHOMLHOHEpaX MPpUMEHAIOTCSH 3MEKTPOHHEIE pac-
HIHpUTeNbHbIe BeHTHAH. [lepBad Moaens nipeacrapisger U3 ceds Kia-
[4aH € IATOBRIM 3meKTpoasurareaem {puc. 12.11). 3TOT BeHTWIb MOXET
paGoTaTh KaK OOBIYHBINA 3aMOpHE#T BeHTHAB, Kak TPB ¢ pacimpeHHEBI-
MH BO3MOXHOCTAMH M ITO ToboMy Hanepen 3alaHHOMY 3akoHy. Bro-
past MOJeAbL — ITO BEICOKOYACTOTHERIN CONeHOMAHEBIH BEHTHNE. O6e Mo-
nenu rpu pabote TPB nomy4yaoT KoMaHOBI OT IBYX TEPMHUCTOPOR, (UK~
CHPYIOLLIMX Aeperpes XalareHTa B ucriapurene (puc. 12.12).
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Puc. 12.11. DnekTpoHHLIA pacliHPUTENLHELH

_ BEHTHIEL € LIATOBBIM 3/EKTPOABHIATEEM:

6 J — xjanaH; 2 — ayleKTpoIaBHTATEb; F — KOPITYC;

4 — 3yBuaras nepenayda; 5~ cHapdon; & — ceano
Kanaxa

y T Y

5 Vi

a

Puc. 12.12. BnekTpoHHAas CUCTEMA TTUTAHURA XITANATEHTOM UCIIAPHTENA:

a — NSKTPOMATHUTHLIA BeHTWIb, [ - BHIXOAHO#H natpybok; 2— ceano; 3 — mneTp;
4 — pxognoil narpyfok; §-— YIUIOTHEHHE KIANAHA, § ~- CepaeyHNK KIANAHA, 7 — Ka-
TYLIKA, & — KPLIKA; § - cXeMa coearHenrit: §— anexypuyeckuit Kadeib NMUTAHAA Y
3a3eMACHHA FTEKTPOHHOTO YCTPOIICTRA; 2 —— 3NMEKTPOHHOE YCTPOHCTBO; .7 — HCIIADMTEND;
4 — pacnpeaelHTENb NOAAYH XTALATEHTa; S — WIEKTPOMArHUTHBIN BEATHE; 5|, 55, 5, —
TEMIIEpaTYpHLIE AATYWKY; ¢ — KpeIUIeHHe TEMIIEPATYPHOTO BATYHEA K TpyOonposomy: f—
TEMNEpaTYPHRA NamTiMK; 2 — 3MeKTPHYecKHe npoeona; J— 1pybonposoa; 4 — XoMyT

9 Crpeasuon



Pacnpenenurenn. Bosayxooxnagurenu ¢ NPUHYAUTEABHBIM OOHYBOM
W3TOTORNASIOTCS M3 MAPAUIENBHO COeIHHEeHHBIX CeX1ini. [FMapaBIHyec-
KO¢ CONPOTHBACHNE BCEX CEKILIMI NpaKTHUYeCKH PasAUYHO, YTO MpPM-
BOAUT K MX HEPABHOMEPHOMY 3AMONHEHUIO NPH MHUTAHHKH OT OOHOIro
TPB. PapnoMepHoe paciipefeneHHE MOZAYH B 3TOM ClIyyae NOCTUIAeT-
C BBEIEHHCM pachpeicinTensd (IUCTpUDBBLIOTOpa, «laykKa») ¢ GOoNb-
IIMM THIPABTHUCCKHM COMPOTHUBIcHWEM (puc. 12.13}.
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Puc. 12.13. Cxema aBTOMATHYECKOTO DPelyTUPOBARKA NEPErPEBa NapoB
B UCTIApUTESS

TEI.K, CCNH THipaBNM4YeCKOc COMpPOTHBIEHHE CE’:KlIHﬁ HCaprens
1,0; 2,0 1 3,0 x1la, TO B TIOCHEOHIOIO CEKIIMIO M3-3a OOABLIOTO COIpo-
THEBAEHHSA TOCTYIIHT 3HAUHTCABHO MEHBINES XAaJarcHTa, YeM B ACPBYIO.
Ecau B paccMOTPEHHOM NPUMepe YCIAaHOBUTE pacnpeleUTeNb ¢ THI-
paBnndecKkuM conpoturieHuem 100 kIla, sTo mact cymmapHoe co-
TipoTHE/eHHe cooTBeTcTBReHHG 101, 102 1 103 xIla Ha Kaxayw cek-
LHIO UCTIAPDUTENS, U HEIHAUATSILHASN PA3HOCTE COMPOTUBICHUH 00ec-
MeYHT PABHOMEPHYIO MOMAYY XJJalareHTa o BceM ceKuuaMm. IlonyyeH-~
BAas paBHOMEpPHOCTL MOA3AYHA BOCTUTAeTCHd BECHCHHEM HOMOITHHTEAB~
HOT'O COMNPOTHUBACHHUSA, YTO CHHUXKALST XOJIOAOIIPOU3IBOIHTENRHOCTE T PB
Ha 20...30 %. O4yepunHO, YTO rUTaAHKBE MOROOHBIX HCHapUTeneil ocy-
uiecTBiageTcss TPB ¢ BHEelIHHM YpaBHHBaHHUEM JaBAeHWS.

Pacnpenenurenu (puc. 12.14) npencrapagaioT coboil YyCTPONMCTBA ©
KaHalaMH Majoro JHaMeTpa, OT KOTOPBIX XMafareHT NOCTYTIAeT K CeX-
LHAM MCIIAPHUTEIN.
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Puc. 12.14. PacnpeaenUTeNbHbie YCTpocTBa
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Perynsropsi ypoBHa x1a1a-
aredra B ucnapurensx. Jns
PETrYNUPOBAHUA YPOBHA
KHAKOrO XnagareHrta 00ab-
HI0e pacTIPOCTPpaHeHe 1o~
JIYMIUTH NOTLABKOBRIE pery-
naropsl (pric. 12.15), Yys-
CTBHTENNBHBIM JAEMCHTOM B
MOJYNIPOBOAHHKOBOM pelie
yposHs [IPY-5 aBndercs
CTaNbHOM MOMMABOK, pa3-
MelleHHBIH B UWIUHApEe.
[{HnuHap coeAuHEH ¢ Ma-
POBOH ¥ JKMIAKOCTHON Yac-
TAMH HCHApPHUTENAs, Oaro-
HAapA YeMY TIONNaBOK KOH-
TPONIUPYET B HEM YPOBCHB
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Puc. 12.15. HonynpoBogHHKOBOE peie
ypoeHa THna [TPY-5;
I — nomnasoK; 2 — WUINHAP;, J— UCTIADKTEN.;

4 — xneMMHag xopobKa; 5 — KaTyiuka HHIYKTHE-
HOCTH; ¢ — 3INCKTPOHMBLL GNoK; 7 —COoNeHOMIHBIH

BEHTHAE

xunkocty. Ha aneape, BHITOMHEHHOM W3 HepXaBerontel cran (He-
MaTHHTHBIH Matepuan), YCTAHOBACHEL ABe KATYIIKH WHIYKTHBHOCTH.
IIpyr u3MeHeHHM YpPOBHS B HCITADHTENE [IOILTABOK IepeceKaeT mar-
HUTHOE ITOJNE BepXxHel JIMDO HWXXKHEN KaTylIKi. MHIYKTHBHOE COTIPO-
TUBJICHHE KaTyUKH MEHASTCA, YTO BHI3HIBAET pa3fallaHC MOCTA Tepe-
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Puc. 12,16, BnexTporublil peryaarop ypoBHA dupMel «daugoces:
I — snexTpoBHbll 6A0K; 2 — 3AeKTPOMATHUTHAA KaTylika, J— xamepa, 4 — my6Ka;

5 — nonaaeok
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MEHHOTO TOK2 B SAEKTPOHHOM O/10Ke. BO3HUKaOUMIl 3¢ KTPHYECKWH
CHIHaI 4epe3 KIEeMMHYIO KOpODKY NMOoIaeTcd HAa CONCHOMAHBIH BEH-
THNb, OTKPBIBaS WJIH 3aKpEIBasl ¢ro, 4YToObl MOMICPKATh 3aJaHHBIH
YPOBEHE XHMAKOCTU B UCITAPUTEIIE.

Bopluoe pacnpocTpaHeHHE B CHCTEMaX aBTOMATHYECKOTO peryiu-
POBaHUA YPOBHA XUIKOIQ XJaJaTeHTA B HCMAPUTES TIONYUMI 3J1eKT-
pOHHEL peryasarop ypoBHs ¢upmbl «datdoce» (puc. 12.16). YyBcTBH-
TSABHBIA 3MEMEHT — MOIMABOK ¢ METAMMUYeCKOo TpyoKol — pasme-
ILEH B MMOMIaBKoBoM KaMepe. IlonnapkoBast Kamepa coeIUHEHA C Bep-
XHel 1 HHXKHe# yacTaMH ucerapurensa. [lepeMellleHHe CTep:KHA BBI3bI-
BaeT M3MEHEHNUE COIPOTUBIEHHA CONMEHOMIHON KATYIUKH, BKIOYEH-
HOH B MOCTOBYIO CXEMY 3NMEKTPOHHOTO Baoka. Pa3danaHc B MOCTOBOH
CXEME NPHBOIMUT K MOSBRICHIIO YIIPABASIOIICTO CUTHANIA HA COJICHOMI -
HBI BEHTWIb WIK CHI'HAIM3ALHIO.

12.8. PeryanpopaHne JABNEHHA KOHIEHCAUNH

KongencaTopel ¢ BOASHBIM OXNAKAeAMeM. [ing perynupoBaHHS TIO-
Havyd oxaxuawouieil BOAE Ha KOHIEHCATOP CAYXKAT BOAOPETYIHDPYIO-
ure BeHTHIH BPB. OHHu paGotaloT B 3aBHCHMMOCTH OT M3MeHEeHHA
NaBNeHHA KOHICHCALMWH.
[1pu noBuIlIEHHU HaBAE-
11K HHA KoHaeHcauMn (BPB ue-
pe3 LUTYLEep NMpHCOSTHHA-
eTCA K KOHASHCATOPY) pac-
X0nO BOAIHI ¥YBENHYHEBAETCH
; H, HaoOOopOoT, NMPpH NAJACHHH
NABIeHHA MONaYa BOALI aB-
TOMAaTHYECKH YMEHBLLIAETCS.
9 B HeKOTOpPBIX CAYYasX BEH-

THAW MMEIOT SONQIHUTENE-

Hbl¢ KOHTaKTHI, KOTOPEIC

PAa3pRIBAIOT SMEKTPHYECKYIO
~S LETE M BHIKIIOYAIOT KOMII-
pECCOp NPH HYPE3IMEPHOM
TOBBIILICHUH JaBREHHA KOH~
JeHCalMH.

YyBCTBUTETBHEIM 31E-
1 1o meHTOM BPB (puc. 12.17)
SABJISETCA MeMOpaHa WiIN
CUIB(OH, KOTOPBIC 10/ BaB-
AeHWEeM IMapos XAagareHra

|y 2 s 4 wrox xuanaie: . mporuGaioTes i ACTARIAIOT

GONH; 7 — NMPHCOEAHRHTENbHMIL WTYLED; 8 — pe- CBA3AHHEIM C HUMI KJIanlaH

IYIUPOBOMHAN TIPYKHHA; 9— perynuposouynas COTKPBIBATH IIDOXOAHOE CLtE~
raiika HHe npudopa.
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Puc. 12,17, Bonoperyaupyiouuit seHTins BPB:
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Koraescatopsl ¢ BO3OYWIHLIM oXjaxaeHueM. Koraa KoMpeccop-
HO-KOHIEHCATOPHLIN arperar pacnojioXkKeH Ha VIKHIE, TO MpH paborte
XONGAWTLHON YCTAHOBKH B XONOMHOC BpeMs roJa BO3HHKAIOT TPYIHO-
CTH, CBA3AHHBLIC ¢ MOHMXCHHEM LABNEHUA KOHACHCALMU (XNAJAre¢HT
MpeKpalaeT UMpKYJIUPOBaTh TIO0 CUCTEME) H TeMIlepaTyphl Kaprepa
KoMIpeccopa (a cnenoBareIbHO, MacKka).

CyliecTBYET HECKOABKO ¢ NHOoC0O0B NOXZICPXKAHNA 1aB-
JenHWsa KOHASHCAUNY NapOoKOMNPECCUHOHHEBIX X0N0-
AWJIbHHX MAWWH ¢ BO3OYMHBM OXJaXIeHHEM KOH-
AcHCATOpa NPHU TOHHXEHHOW TEMIEPATYDe OXNaXJAlolIero Bo3-
AYXa, HAMPUMEP TNyTeM TOATATUIHBAHHA YACTH TEMNOOOMEHHOM MOo-
BEPXHOCTH KOHIEHCATOPa XUIKUM XJagareHToM. B nocnenHee spems
MOABUIHCE ABHTATEU ¢ HHBEPTOPHEBIM YIIPABICHUEM, [TO3BOJIOLINE
MJ1IaBHO MEHATh CKOPOCTh BpallleHUSA BeHTHIATOPA, COOTBETCTREHHO
PETYAKPYA PACXOA OXJTAXKEAIOLIETO BO3AYXA K JABNEHHE KOHACHCALIHH,

Pezyauposarite JacaeHisa KOHOCHCAUUI NYMEM JANOAHEHUA HACTHU KOH-
OEHCAaMOopa HCUIKUM XAA0a2eHMOoM TIOZBONSET NMOMIEPKHBATE paboTy Xono-
JUABHOW CHCTEMBI, KOTAA TPAIMUMOHHES CAOCOOR! (DEryIATOP CKOPO-
CTH BpALLEHUS BEHTHITOPOB U 1Ip.) HENOCTATOYHK. B MATHCTPAJISIX BbI-
COKOTO KaBNeHWSA YCTAHABAWBAIOT PETYIATOPE] AABIEHHA KOHIeHCAITHH
XMARATEHTA, TPEHMYILICCTRA MTOCASAHNX 3AKTIOYAIOTCA B CASHYIOUIMX BO3-
MOXHOCTAX: NONJSPXKAHHUS DOCTOSHHOIG IABJIEHHS B pecHBepe; pac-
MONROXKEHHA KOHAECHCATOPA W peCUBepa Ha OIHOM YPOBHE; TTPMMEHEHUS
B XONOOWMBHEIX CHCTeMax Ha R22 xoaomonpoM3BOAHTENBHOCTEID A0
100 kBT (npW MCNOMB30BAHWY PErYIBITOPOBR € U3MEHAEMOM HacTpoi -
KOH) 1 X0 73 KBT (¢ HeM3IMeHAEMOM HACTPOiiKoit); paboTtel 63 obpaTHO-
ro KnanaHa, TaK KaK CHCTeMa peryiasTopoOB HPEeNOTBPALUAET BO3BPAT
XJTaAareHTa B KoHaeHcaTop. Flpy 3HAUWTENBbHOM CHHKEHHUH TEMIIEPaTyYpHI
OKPYXKAKOWETO BO3IYXA CHMKAKTCA TEMNEPaTypa ¥ AaBICHHUE KOHACH-
CAlMH, YMeHbLiaeTcsd (IPOIMOPHHOHATE-
HO KBAJIPATHOMY KOPHIO M3 PA3HOCTH AaB-
neHul) nponyckHas criocobHocte TPB 1
B UCNApHTENb ITOCTYTIAET HEXOCTATOYHOE
KOAUYECTBO XNAJAreHTa, T IIPUBOAMT K
MOHWXECHUIO JABINCHUSA BCACLIBAHNA.

(CcHOBHag MMpooreMa BO3ZHUKAaeT npu
3AMYCKE CHCTEMBI: KOMITPECCODP He MOXET
3aTYCTUTRCS JaXe TOTOa, KOTaa KoJaude-
CTBO XNAJAVEHTA B CHCTEME JOCTaTOYHOE.
Hns pewreHHST YKazaHHBIX mpoGaeM $pup-
ma SPORLAN wmcnone3yer OBa Merona
KOHTPOAA JABIEHHA: PETYIUDYEMBIN (C
NpUMEHeHHEeM KOMGHHALMH PETYAATOPOB  Pyc_ 12.18. Peryastop ORI:
ORI + ORD) n Heperyanpyemetit (¢ We- NPYKUHA HACTPOMKM: 2 —
nonb3osaHueM peryaaropa OROA). Pabo-  cunpgon; 3~ knanan; 4 — ceano
Ta PEryAsTOPOR HABIEHUSA KOHAEHCALIWW sTanaka

— RN~ .
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m
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OCHOBAH3 Ha CHCHYIOLLEM NDHH-
uune. TIpH NoOHK>KeHWH HABJIC-
HUA KOHACHCAUHH OHH YACPXH-
BAKOT XKHAKHUN XJTATANCHT B KOH-
2z A IeHCATOPe, YAcTh TEILIO00OMeH-
Pyc. 12.19. Perynstop ORD: HOMH MOBEPXHOCTH KOHACHCATO-
pa IIpH TOM HE Y4YacTBYeT B
nApouecce TeIUIQobMEHA, H 1aB-
JIeHHe KOHIEHCAlMH YBeIHIU-
BaeTcs. Perynarop ORI (puc. 12.18) yenonnsyior 4t peryanpoBaHus
JABJICHUS] HAa BXOZE («10 ceha»), Hacrpoiixa PeryJIATOpa ONpeaesaeTcs
CHJION HATKEHHA NPYXHHEL. OH Pearnpyet TONBKO Ha M3MEHEHHE NAB-
NeHusA KoHaeHcanHH. [Ipn noBeile iy napenms Ha Bxome {(naBneHHe
KOHJEHCALMM) KJIAMaH pervisropa OTKpHIBAETCA.
Ecin ke TeMnueparypa OKpYyXaloluero BO3OyXa TMOHWXaeTCsd, TO
AaBJACHUE KOHACHCALMM NataeT. Iipy srom Kaanman peryisTopa 3aK-
Peryiarop ORD (puc. 12.19) NpencTapnser coGoii midbdepeHim-

TBHBIH KaNlaH, KOTOPBIH pearHpyer na pasuuiy RasieHHiA. OH HC-
MOMBL3YETCST COBMECTHO ¢ PETYIIATOpoM ORL.

Korza peryisirop ORI 3aKpHIT, sosppkaer pasHocTs mapieHuit Ha
BXOA¢ H Bbixone perystopa ORD, yeragopieHHoro Ba 06X0mHOM -
HUH KOoHAeHCaTopa. [IpH AOCTVXeHuy pasHocTH nasnenuil B 1,4 6ap
ORD HaunHaer OTKpuIBATBCSH, Nepenyckas ropause HApH B KUIKO-
cTHY10 TUHMIO. Peryvnarop ORD
OVIeT MONAHOCTLIO OTKPHIT HPH
\ N pa3HOCTH AaBaeHuUil 2 Hap.

B pe3ynerare COBMECTHOID
neicrera peryastopa ORI wu
audepeHUNANLHOIO KilanaHa
ORD roaAcpXUBaETCH TOCTO-
sSIHHOE NABI¢HHE B DECHBEPE,
HEeOOXOIHMOE IS HOPMAabHOW
paboThI XWIOAWIEBHOH CHCTEMBL.
Tak kak ORI umMeeT peryiupy-
eMbIil puanasoH 4,5...15,5 6ap,
24110 9 8 7 ero MOXXHO HCIIONB3OBATH Ha
Beex xnagarenTax. JaraeHHE Ha-
cTpoiiku mia R22 cocrapisieT
14 Gap. Perynarop ORI pacno-
{ — BHEWIHAA YpaBHHTENbHAA IMHNA, 2 — Mes  JJOXEH HA XWHUAKOCTHOR JHHHUH

napurenb; F— pacapeaeauTeNb xaanaredry -
4--TPB; 5 — cMOTpOBOE CTEKAO; 6 — Cong.. MEXAY KOHICHCATOPOM H pecn-

HOMEHBIH BEHTHIL, 7— GHALTP-OCYUIHTey,. DePOM {ppc. 12.20).

{ — knanaH; 2 — celno KnamnaHa

Prc. 12.20. CxeMa KOHTPONIA BBICOKOT G
OABIEHHA PETYAMPYEMEBIM CIIOCODON -

&— pecupep; 9— perynatop ORIl 16— pe. Perynarop OROCA (puc.
ryaarop ORD; Il — kormencarop; 72 12.21) ¢ HeH3IMcHACMOH Ha-
KOMOpECTop CTPOHKOH TP HH3KMX TCMIICPa-
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TYpaxX HapyXHOFr0 BO3OyXa, KOraa
JABNCHHE KOHICHCALMH TTOHIKA-

eTCA N0 JABNeHMS HAcTPOHKHM, 3a-
JepXHBaeT MOTOK XMIKOTO Xaaia-
areHTa B KOHAeHcaTope. B pesynn-
TATE JaBJIeHHe KOHICHCALIMH ITOBbI-
wiaercs. B 1o xe BpeMsi OH peryypy-
eT TIOTOK TOPAYMX MapoB, VIYLIHX
B PECHBEP, MHHYH KOHIEHCATOD.

JanrieHue Ha BHIXOAE {(IaRTeHHe Puc. 12.21. Peryastop OROA:

B pECHBEPE) eCTb KOHTpOoNnupyeMoe 1. 5, 0 —naTpybku COOTBETCTBEHHO K
pPeCHBEDY, OT KOMOPECCopa, OT KOHAeH-

ggﬁﬁ:? (? I;H?:;l{ ;:;0 I:;% g;;]zﬂz; catopa; 2 — Mmembpana; 7, 7 — kaanan; 4,

& — cenno KnanaHa

CBEpXY Ha mHadparmy H MpOTHBO~-

JeACTRYIOIAsA CHI¢ KOHTPOIHPYEMOTrO AABNeHUA, CO3HAeTCA AaRTie-

HHEM HAXOUNAILErocs B 3aMKHYTOM O0BEME CIICLHANBHO MOoA0OpaHHO-

IO BELIECTRA. DTH ABE CHAH ARMAITCA OCHCTBYIOIMIMMH CHIAMH pery-

JIATOpa, KOTOpblé KOHTPOMHPYIOT MAaBJIEHHE HA BhIXOHE.

Peryaatop OROA coueraet B cebe pyukuumn ORI v ORD. OH 6o-
Jiee KOMTIAKTEH W JAeT BO3MOXHOCTh YCTAHARIMBATE KOHACHCATOP H
pecHBEP Ha OOHOM ypoBHe. [IpH H3MEHEHHH TeMITepaTypH HapyXHOTO
BO3AY¥Xa COOTBETCTRCHHO HAMEHAIOTCS JaBACHHE KOHISHCALUMH H 1aB-
NeHue B pecupepe. C yMeHbllIcHAEM JABICHHA B PECHBEDE PETYIIATOD
OROA npHKpHBaeT OTBEPCTHE AA MPOXOAA MOTHKA XKUIKOTO XjIaga-
reHTa U3 KOHAeHCATOPA.

Ipx npoxoxaeHHUH ropsaYUxX MAPOB YACTHYHO Yepes BeHTHNs ORD
nnu OROA teMiepaTypa YyBCTBHTCABHOTO 31EMEHTA NMOMIEPKHBACT-
€H Ha JO/DKHOM YPOBHE H BEHTHAB XOPOIU0 (PYHKIIMOHHUPYET NIPH TEM-
TiepaType HapyxXHOTo Bosayxa —40 °C u HuxXe.

BxonHoii natpyboxk perynstopa OROA nmo3poaseT NpUCOeAUHHTE K
00x0onHOM NMHHHK KOHISHCATOD, YTO 3HAYHTEABHO YTIPOIHACT MOHTAXK.
OcHoBHBIE TATPYOKH { W 6 (cM. puc. 12.21) peryastopa OROA pacno-
JIOXKEHBI Ha XHMAKOCTHOH JIMHHH
MEKIY KOHAEHCATOPOM H PecHBe- 1 2 3 {
poM (puc. 12.22), Toraa Kak GCHOB- \

HOU maTpyGok 5 (cM. puc. 12.21) —

Ha NTHHHH 0T160pa TOpAYHX MapoER. \
[Tpy HU3KUX TeMIiepaTypax Ha- \
4

PYKHOrO BO3AYXa JAaBNIEHHUE B pe-
CHUBEpE IAadaeT 0 TeX MMOp, MOKa
¢ro 3HauYeHMe He¢ nNpubIH3uTCAa K

KOHTPONBHON TOYKE per}'nﬂTopa Puc. 12.22. CxeMa KOHTpPOA BBICO-
OROA (3aBonckad HacTpoika).OC-  xoro gaBneHMs HeperyaMpyeMbiM

C

-

HOBHOE IIPOXCIHOC OTBEPCTHE pe- CHOCODOM:
TYAATOPA IPUKPLIBAETCH, OTPAHU-~  ; _ yomppeccop; 2 — pervastop OROA;
JHBaA [IOTOK XKHIKOIO XJ1aaarcHTa J — pecHBep; 4 — KOHICHCATOD
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M3 KOHNEHCAToPa, YTOo NPHUBOINT K NOBHIICHHIO NAaBIeHHA KOHIeH A
1HH, ¥ OROA srmonuser ¢oyHKUMH pervisaTopa ORI Tak xak gasne-
HUE B peCcUBEpPE U NaBleHNE B KOHASHCATOPES NOMKHH OBITh MISHTHY-
HbI, 70 OROA BHnonHAeT M dyHKUMK perviastopa ORD, KoTopwiil
PACTIONQXEH HA QOXOOHO# JMHUM KoHaeHcaropa. Peryaarop ORD pa-
foTaeT Ha OTKPBLITHE W 3aKpbiTUE, TorAa Kak peryinsatop OROA gpoc-
CENUPYET M MPOTIVCKAET OrpaHHYEHHOE KOMUYECTBO XJagareHTa Ing
JIOCTHKEHUST PA3HOCTH MEXIY JaBJCHUAMHU B KOHACHCATOPE H PECH-
Bepe, KOTOpad HE MOMKKa Npepeiwiath 1,4 6ap (140 kI1a),

Fopdauue napsi, npoxoms Yepe3d ODXOAHYIO NUHWIC, MOAOrPEBAKOT
XOJIOOHYIO XMEKOCTh, WIYIIYIO X pecMBepy. Tak KaK MMIKOCTh MOCTY-
MaeT B peCHBEP TENAOH M NOA NOCTATOYHBIM JAaBIEHHEM, 3TO rapaHTH-
DYET HOPMAaJIBHYIO paboTy perynupyiolero seHTHRA ( TPB). O0BIYHO ero
HACTPOHKa HOMKHA OBbITh IKBUBAICHTHA BABNCHHIO KOHOCHCALIMH MPH
TeMMepatype KoHaeHcamuu 38 °C wiH AaBISHUIO B peCHBEpE TIpH TEM-
nepatype 32 *C. KenarenvHo, 4yrobbl BXOAHBIE MATPYOKU peryiaTopos
ObLLTH OAHOrO AHaMeTpa ¢ BHIXOMHBLIMH TATPYOKaMH KOHAEHCATODA.

Bo Beex perynaropax BLICOKOTDO IaBNeHHA YCTaHOBJEH cerdaTsti
¢$unLTp Ha Bxode. KOMMOHEHTHI XOMONMILHOH CHCTEMBI (KOMIIPpECCOp,
UCTAPHUTENR, KOHACHCATOP, PECHBED) MOTYT OBITE YCTAHORIEGHE! B pa3-
JIHYHBIX TO3WLIMAX IO OTHOLIEHWIO APYT K OPVTY. PervisiTopbl BEICOKO-
ro AABJICHHS OyOyT Xopollo paboTaTs B Chy4Yae YCTAHOBKHN pecHBEpa
Ha OJHOM YpOBHe MW HHXe KOHAcHcaropa. Mg rapaHTuut OLICTPOro
3aNycKa CHCTEMBI PeCHBEEp JOJIKEH OBITh PACTIONOXEH B TEIJIOM MECTE.
Ecnu KOMIpeccopHO-KOHISHCATOPHBINA arperat, HMewIlHii B CBOEM
COCTaBe PCCHBEP, HAXOOUTCA CHAPYXKH, TO MPH HU3KKX TeMIepaTypax
BO3MOXHBI HEKOTOPHE TPYIHOCTH MPH 3aTIVCKe, OCODEHHO KOraa cu-
cTeMa JOoNroe BpeMA He padorana. OOoHO U3 peweHUit 3Toi npobne-
MBI — YCTAHOBKA PEJie BDEMEHW B KOMOMHALIMW C peJic HU3KOro AaBs-
NieHnA. Pene BpeMEHH A0OMKHO MO3BOMWTE KOMIIpeccopy paboTaTh NpH-
ONMH3INTENBHO 2 MUH WIS VBCAHYCHMA JaBACHHS B PCCHBEPE 10 3Haye-
HHUA, HeOOXOAUMOTO 1A HopManbHOH paboTel TPB. [Ipyroe ro3mMox-
HOE peleHne — foaorpes pecusepa. Harpeparears nomxeHd ObITh ycTa-
HOBRJICH B 3NEKTPHYECKOH LIeNMH napanjienbHO ¢ TIONOTPERATCIEM Kap-
Tepa, TakK Kak OH JOJKEeH BKIIOUAThCA B paboTy TOTAA, KOTOA KOMII-
peccop He padoTtaer.

Pecyauposanue daeaenus KonOeHCAUUU ¢ NOMOWBIO 86e0eHUA HEKOH-
dexclpyrowezoca 2aza (HanpuMep, asorta) ¢ xordencamop (puc. 12.23)
He MPUBOAUT K Tiepepacrnpede/eHHI0 XNAIareHTa B CHCTEME, TIO3TOMY
ucnaputens pabotaet 3ddeKTHBHEE.

B 3TOM ciyyae B KOHTYP NMapoOKOMIIPECCHOHHON XON0AWIBLHON Ma-
IUMHEBL FIPH OHMXEHWH JaBCHHA B KOHEEHCATOPE BBOAMTCA onpene-
JEHHOE KONMHYECTRBO HEKOHAEHCHpYIOwWeTrocs raza. Hakamnnusadacs B KoH-
IeHCaTOpe, OH TIOBLIILACT HaBAeHHE B HEM Ha BeJIMYMHY COOCTBEHHOTO
NapUHaTbHOIO AARJICHUS, 4 TAKKE 33 CUET TOTO, UTO YMEHBLUACTCH
pheXTHBHAA TEIAOOOMEHHAS NOBEPXHOCTS. [1pH 3TOM YBEMTUUHBASTCH
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Puc. 12,23, XonoaunpHasa MALKH2 ¢ pEryAUPOBaHHEM JABNEHHSA B KOHIGHCA-
TOPE METOLOM BBEHCHHA HEKOHACHCHPYIOILErOCA raza.
! — ynpaenswiluee yCTpoHCTBO; 2 — KOHASHCATOP; J — pacCilHPHTEIBHOE YCTPOACTRO;

4 — UCNApHTEND; S — XMIKMH XIANACEHT; §-— eMKOUTh HEKOHOSHCHDYIOWETOCH Ta3a;
7 -~ CBA3H YpaBneHuAa, & — KoMIpeccop

nepenan JapleHWIH Ha paclllKPUTENBHOM YCTPOICTBE A0 3HAYEHHA JOC-
TATOYHOFO HJISi HOPMAJIBHOTO NMHUTAHHS HCHAPHTENAS XT1aOar¢HTOM.

- XOJIOAWJIBHAA MAllHHAa BKIKUaeT B cedA; KOMIIpeccop, KOHIeHCa-
TOP, PACIUUPHTENIBHOS YCTPOHCTBO, MCTIAPHTENIb, EMKOCTE HEKOHACH-
CHPYVIOLIETOCSH Ta3a, 3anopHeli BeHTHAL CBJI (ConeHOMAIHEIN BEHTURD),
JJHHHIO OTBOJA HEKOHJCHCHPYIOLWISTOCA ra3d ¢ 3alopHBIM BEHTHICM
CB3, MiHNIO NMoaa4yy HEKOHISCHCHPYIOIWIETOCA ra3a ¢ 3arnopHbBIM BEH-
THIeM CB4, THHUIO oXJaXAeHHA OTBOAMMOMN CMeCH C 3aropHbBIM BeH-
THneM (B2, TMHUIO CITMBA XJAagareHTa M3 €eMKOCTH, YCTPOWCTBO VII-
paBlIeHUs, pearHpyioliee Ha U3MEHEeHNE JAaBIeHMA B KOHISHCATOPE.

XonoAWIbHAA MallliMHa paboTaeT o KAacCHYeCKoOMY HHKTY. B veTa-
HOBUBILIEMCH PEXKHME JABICHHE B KOHASHCATOPE, H3MEePsIeMOe NaTHH -
KOM JaBjieHUA YTIPABASIOLLETO YCTROMCTRA, COOTBETCTBYET 33JJAHHOMY.
[Tpy 3HAYHMTENBHOM TMOHMHIKeHHH TeMMepatyphl BO3AyXa, OXJTAKIAI0-
WEFrO KOHASHCATOP, NMAlaeT AABjJeHHe KOHHOESHCAIIMH W YMeHbLUIAeTCH
TNePENnag AABASHHN Ha paCIUUPHTEILHOM YCTPONCTBE, BCIEACTBHE YErO
YMEHBIITAETCS PACXOA XMaJareHTa H XoNOIoTIPOH3BOINTE/IBHOCTD MALLIH-
HBI. B 310M CTydae mo CHTHamY AaTYMKa JaRTeHUs YTIPARIAIOETO YCrpoii-
C¢TBa NMOPUNS HEKOHISHCHUPYIOLLETOCA ra3a U3 eMKOCTH Yepes CB4 nona-
€TCA B KOHTYP LMPKYAAUUH XadareHTa Ha CTOpPpOHY HH3KOTO NABICHHA.
HekoHaeHCHPpYIOILMHCS Ta3 CXKHUMAETCA B KOMIIPECCOpPe BMECTe ¢ XJian-
areHTOM U MOMaJaeT B KOHAeHCATOP, TNe HakarnubaeTca. [Ipn sToMm
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IaRACHHUE B KOHICHCATOPE MTOBRINIACTCS. Y BEIHYHBACTCSA TIEPETal NaB-
JIeHH MeXIY CTORPOHAMH BCACHLIBAHUA W HATHETAHMSL. BenencTene aToro
VBETMYUBAETCS PACXOA XTAAArCHTA Hepe3 peryaupyIoUIce YCTPOWCTRO,
ofecneyuBad HEOOXOAUMYIO XONOAONPOK3BOINTENBHOCTE. [IpH Kans-
HelileM MOHWKEHHH TEMIIEpaTyPsl BOAYXA, OXAKIAIOUIET0 KOHAEH-
€aTop, B KOHTYP UMPKVASUHMMY XA3JArcHTa TTOOacTCA CEVIOUian nopius
HEKOHAEHCUPYIOILIErocs Tasa.

- Ilpu nOBEILICHUW TEMTIEPATYPH! BO3AYXA, OXNANIAIOUIET0 KOHICH-
caTop, HeoOXomMMO BEPHYTh HEKOHIEHCHUPYIOILMICS Ta3 obpaTHO B
eMKOCTb.

[lo curHaty JatyMka AaBNCHHA YIIPABIAIOLICTO YCTPOHCTBA 3aKphI-
BaeTca BenTHabw OB w orkpeisaercst sentyns CB2, Ipu 3TOM XNagareHT
MOCAS PETYIHDPYIOIIETO yCTPOMCTBa TIPOXQAHT Yepe3 eMKOCTE HEKOH-
HEHCHPYIOWErocs rasa, oxIakaada ee. KpaTkoBpEMEHHO OTKPLIBACTCH
BeHTWNL (B3 u TeperTycKaeT MOPUMK CMECH HEKOHIEHCHPYIOWIErocs
ra3a W napoobpasHoro ¥iajgarcHra B eMKocTe. [IpH 3ToM nape! xnaza-
TEHTA, HOTIaBIliMe B EMKOCThH U3 KOHAEHCATOPA, CXKIDKaoTes. Yepes kia-
MaH XJIafareHT U3 eMKOCTH HEKOHACHCHPYIOLISTOCH ra3a BO3BPRINAETCS
B KOHTYD XON0ORMABHON MaimiHel. Bentinas CBJ3 3aKpbIBAETCHA W OTKPbI-
BaeTcH BeHTHNs CBJ, MauinHa paboTaeT B o0bIdHOM pexcume. TIpu mans-
HEHIeM MOBBILLIEHHH TEMIEPpaTypPhl BO3MYXA, OXIAXIAAIOIETO KOHAEH-

3 CaTop, MpoLexypa TTOBTOPAETCA.
B Termnepili mepiol roga, Koraa
TCMACPaTYpa BO3AYXa, OxJIaxzaa-
FOIUETO KOHISHCAToP, JOCTATOd-
HO BBICOKA JUTA HOpMANBHOH pa-
OOTHI MALUMHBI, BECH HCKOHICH-
CUPYIOLLMIACA Ta3 OTBOAHTCS B EM-
KOCTE, @ YITPABJIAIOIIce YCTPOH-
cTBO oTKmiouaetcd. [Ipenaarae-
MBIH CIIOCO0 peryAHpPOBAHUA MO-
WKET ObITh TIPUMCHEH BMECTE € YC-
1 \ ) TpoilcTBOM, OTKITIOUAOIIMM Yac-
THYHO WIH NOAHOCTHIO NIPUHYAK-
TEJTLHBI 00OYE KOHIEHCATOpa 0X-

= ) 5 AGXARIOLWHM BOSAYXOM.
6
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Oborpes Kaprepa
XJaJOHOBOTrO KOMIpec-
C O pa YUTHHAST CPOK €T0 CTYXKOEL.
7 i : [Tp¥ TIOHICKEHHBIX, TEMTIEPATY-
Pax 3aTpyAHeH 3aITyCK KOMIIPEC-
copa. Macrio ¢cTaHOBHTCA CAHI-

§ — Komnpeccop, 2 — potop OBHraTens; 3 KOM BASKMM 1 TIYCK KOMTIpECCo-

— VA= H =

HATHETATENLHAR MATMCTPans; 4 — Bcachipa- Po IPOHCKXOIAT <«BCYXYIO». Kpome

oUlas MarneTpans, 5 — raywmntens; 6 — 1070, HPH HH3KOH TCMIIEpaTypE
macro, 7— THOH PaCTBOPHMOCTEL NJIAI0Ha B MacJie

Puc. [2.24. Onexrpuuecknii oborpes
KapTepa KoMApeccopa:
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CUABHO BO3PACTAET, TIOSTOMY B KapTepe HAKATUTHRACTCS TepeHacHIeH-
Has1 Macio-ppeoHoBast cMech. [IpH MycKe MalmHHBI NIPOHCXOAKT BCKH-
MaHWe XJAMareHTa B Kaprepe U BO3MOXEH BBIXOI H3 CTPOS KOMIIpeccopa.

Bce x0a00UNBHEIE KOMIIDECCOPEI, PACTIONOXKCHHEIE HA YIHNLIEC, pac-
CYMTAHHDBIEC HA NCNOAB30BaHKe B PoccHi, HeoOXxonnMo cHabxXaTth yc-
TPOWCTBAMHK OQOTPEEa KapTepa, KOTOPBIC OYAYT BKAKOYATECA aBTOMA-
TUYECKH NEpen NMyCKoM KOMIIpeccopa U NpH paGore ¢ OTpHLATEIBHOM|
TEMIIEPATYPOH OKPYXAKUIETO Bo3ayxa (puc. 12.24). 14 BHOBb paspa-
DaTBIBdeMEIX MAITHH 3TO MOXeT ORTE TOH, BeTpayBaeMbiil B XapTep.
Onst yke CYUISCTBYIOWWX MAIIMHE MOXHO MCTIOAB3OBATE TEPMOOAHIAX,
OHCBACMEIH Ha KOPITYC KOMIIpeccopa.

12.9. ABTOMATHYECKOE YAAJIEHHE HHesl ¢ MOBEPXHOCTH
HCTIAPHTENA

[Tpu paboTe MCNapHTeNs HA €ro BHEIUHeH MOBepXHOCTH obpa3yer-
CA CNMOM HHed, KOTODPHIH 3HAUHMTEJIBHO CHHXKAET TEIAonepenauy M,
CIIEA0BATENBHO, SJKOHOMHYHOCTE padOThI XOAOMIBHON MaluWHEL [lpu
o0pa3oBaHUM MeXAy pebpaMH HCHAPHUTEAA CTUIOLIHOFO CNOA CHEIO-
BOI WiyOb! XJIagareHT B HCHIapHUTee PaKTHHNECKH He OYIET OoXIaxXIaTe
noMeilicHKe. OTTauBaHMe CAOA MHES MOXET NMPOU3BOAWTLCS TIOCpe-
CTBOM OCTAHOBKH KOMIIpEeccopa, BKAKYHEHUHA 3ACKTPOHATpEeBATENA,
HCNONb30BAHMA TOPAVMHX TAPOB XJIaJarcHTa, IIOJAaBAcMbIX B UCNADH-
TeJIb U3 KOMIIpeccopa.

OTranBaHue HHES BO3IYXOM BO BPEMS CTOAHKH KOMIIPECcCcopa MO-
SKeT OBITE IpMMEHCHO JIHIUE B TOM ClIy4ac, KOTJAa B OXIAXIaeMOM O0OBpeK~
Te moaaep:xKuBacrca Temnepatypa sbilie 0°C. [IpH ocTaHOBKE KOMII-
peccopa MPeccoCTATOM HMIH pefie TeMNepaTyphl CTeHKH HCIIapHTENs
OyayT HarpeBaTbca M UHEM pacTaer. [IpH oTpHIIATEIBHBIX TEMITEPATY -
pax, NMoggepXUBacMbiX B OoXNaxjaaeMOM OOBEKTE, CHATHE CHEI'OBOMH
LIYODL! ITPOH3IBOIHTCA UL ¢ UCNTOJB30BAHHEM JORONHUTENBHEIX HC-
TOUHWKOB TETNOTH, [N NepuoayecKoro BKAIUCHA 3TUX NCTOUHHU-
KOB TE€ILTOTBI LIHPOKO APHMEHACTCA NTPOTrpaMMHOE PEsIe BPEMEHH.

12.10. DaeKTpoMeXxaHHYECKHe, TEMIOBbIE
B KOMOMHHPOBaHHbBIE peJie

DIeKTPOMEXaHHYECKHE pelie. DIeKTPOMEeXaHHUECKIe pelie TIpeobpa-
3YIOT U3MEHEHHE CUABI TOKA WIH HAITPAXKEHHA B 3aMBIKaHHEC H Pa3MEI-
KaHHe 27eKTpHYeCKHX KOHTAKTOB, Yepe3 KOTOPhIE NIPOXCANT TOK 3Ha-
YUTENBLHO OONBIICH MOUIHOCTM, YeM B UCTIH viIpasneHust. B pene name-
HEHWE BXOAHOH BEAWYMHBI MTPHBOAHUT K CKa4dKO0OOpasHOMY H3MEHCe-
HHIO BBIXOAHON BEAWUYNHDI.

SeKTPOMEXaHNYECKHE peJie OOBIYHO XapaKTePH3YIOTCS: MOILLHOC-
TbKY cpabatbIiBaHHs, T.€. TOM MHHHMANBHOH MOITHOCTDI), KOTOPYIO
HeQOXOIMMO NOIaTh Ha BXOI, YTO0E 00eCneYMTh cpabaThiBaHHE KOH-
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TAKTOB; MOILUHOCTLIO YNIPABIEHHA, T. €. MAKCHMAIBHONW MOIIIHOCTBI) B
YIpaBngeMoii Lieny, MPpH KOTOPOH KOHTAKTh paboTraloT HaZexXHo (He
NIPUIOPAIOT U HE PaspylualoTcs); ITPOROLKUTENBHOCTEIO cpadaThiBa-
HMS, T. €. HHTEPBAJIOM BpeMeHH OT MOMeHTA MONaYM CUIrHala Ha BXOI
IO MOMEHTA 3aMbIKaHHMs KOHTAKTOB;, YHCJIOM KOHTAKTOB. B 3aBMcHMO-
CTH OT TOrO, pearupyeT JIM pPefie Ha HarnpaBleHHe TOKa WK HET, pa3-
AUHAIOT HESHTPANbHEIE B NOJSAPH30BAHHEIE SMEKTPOMAarHUTHEIC Dejle.
B HeliTpanpHOM pene (pHc. 12.25, g) npH oaaye Ha BXOA MOCTOAHHO-
IO TOKa MAarHUTHBIM ITOTOK B cepaeuHyke / Bo3pacrtaer; axkopb 2 OpHu-
TATKBaeTCaA K HEMY M, TIPEOAONERAs YCHIHE TIPYXXKMHBI 3, 3aMbIKAeT
KoHTakTe! 4. IIpyu UIMEHEHIH HAIpaBieHMA TOKA B KaTYLUKE MarHuT-
HBI NMOTOK MEHAECTCS M B CEPIEYHHKE, U B IKOPE, @ B3aHUMOACHCTBHE
HMX He HApyWaeTcs (T. €. OHH ONATH NMPUTArMBAIOTCA IPYT K Apyry). bia-
TOHAPS 2TOMY DeIe MOXKHO HUCIONb30BATE HA NEPeMEHHOM ToKe. OnHa-
KO B TOT MOMEHT, KOrga 3HaYeHHe CHHYCOMIATBLHOIO TOKA NMPOXOTUT
yepe3d HYMb, CHJIa ACKTPOMAarHNTa Takoke paBHa HYAK, H [OI Jeii-
CTBHEM TPYXXKHUHEI 3 AKOPb OTXOAMT OT cepleyHuka. JIng ycrpaHeHUA
Ipebe3KaHuA B CEpASYHHKE AENAT KOPOTKO3aMKHYTHH MEOHBINH BH-
TOK 5, KOTOPbLIA pa3ABAMBACT MATHMTHBIH NMOTOK B HEM M CMeEllaeT
OIHH NOTOK OTHOCHTENBHO Apyroro no ¢ase. [lonapH3osaHHOe pene
(prc. 12.25, 6) YyBCTBHTENBHO K H3MEeHEeHHIO HATIPABICHUS] TOKA Ha
BXOJE. DTO JOCTUTACTCHA BBEAEHHEM B LIEMb MArHUTOMPOBOIA NMOCTOSAH-
HOIo0 MarHuTa.

TIo HaszHAYCHWIO PaA3NHYA0T HBE IPYTIIbl IMEKTPOMEXaHHUYECKHX
pene: pesie HAMPAXKCHHUA H TOKOBBIE pejie. OHH pas3nmHyarTcad cXeMOoi
BIJTIOUEHHA B KOHCTPYKTHRHBIMH OCOOSHHOCTIMH.

Toxogoe pese BKIIOUYAIOT HENOCPEACTBEHHO B CHAOBYIO lIEMB, T.€.
TIO KaTYUIKe pene NpoxXoauT paboymnit Tok. IIpM BO3pacTaHHM CHILI
TOKA A0 OMPEAeNeHHOro 3HAYSHHS pene cpadarkiBacT, Mpu yMeHbllIe~
HHH TOKa — OTIIyCcKaeT. TOK NpOXOMHT 4epe3 KATyIUKY Bre ppeMd. [lng
YMEHBIUEHHA TEMAOBLIX MOTEPE COMPOTHBICHHE KATYIIKH Ae/1a10T Ma-
NpIM {AHaZMETD MPpOBOAA YBENHYEH),

2 3 4
4
e— Vs (=)
- h] sl
b a4 o~
(ﬂﬁ_@

a :
Piuic. 12.25. 3neKTpoOMarHUTHOE pene:

a — HelirpaneHoe; 6 — NonApH3oBauuoe; 1 — cepaeunuK; 2 — RKOph; F — NMPYXKHH3;
4 — KOHTAKTEl; 3 — MeIHBlll BHTOK
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DTH peNie OCYIIECTBIAIOT cneayiomue (yHKIIHH: Npeobpa3yioT IiaB-
HOE M3IMSHEHHE BXOIHOFO CHIrHaMia (HanpuMep, HHAVKTHBHOCTH B peie
YPOBHS) B CTYTIEHYATOC H3MEeHeHHEe BbIXCOHOTO;, 3alllHILAKT OT TOKOB
KOPOTKOIO 3aMBIKaHMs (BMECTO TIABKHX TNpegoxpaHnuTeneii); obner-
YAIOT MYCK JNEeKTPOABHTATENA: pearupyd Ha OoJABIION IMYCKOBOIT TOK,
OHH MOTYT NOIKNIYHWTE JONMOJHUTENEHYIO ITYCKOBYKY OOMOTKY, OT-
¥XaTh BCAaCBHIBAIOLIHE KNAIlaHBI, OTKpLITL Dalinac ¥ T. 1.

Peae nanpsaxcenus cpaGaThIBAeT NMpH NOJAaYe COOTBETCTBYIOLICTO
HArNpaXeHUs Ha KaTyluky. OHa BKITI0YaeTCs MoCJIeaoBaTe/IbHO B LSk
yIIpaBJIeHUS, @ HE B CUWIOBYIO Lernb. CoNnpoTHRIeHHe KAaTYIIKH OYeHb
Jonelloe, a TOK CPAaBHUTENABHO Mant (TOCTATOYHBIN MHILL, YTOOBI NOA-
TAHYTE AKODPB). Ha Katyiiky oOBIYHO MOOAETCa Cpa3y MOJTHOE HATNPS-
KeHHe WA CHMMaeTcd coBceM. Pene HanpsiKeHHS TIPHMEHSIIOT IUTH
YCUNCHUA MOLUHOCTH W pacnpede/;IeHHA CUrHaia IO HeCKOJAbBKHM Le-
naM. K 3ToMY THITY OTHOCATCA NMPOMEXKYTOYHEIE pefie, MaTHUTHBIE NyC-
KATENW, pene BpeMEHH.

fTpomesicymonnnte pene FfI-41-5, MKY-48, PIIT-100 cayxar mwis
VCHAEHUS MOIIHOCTH CHIHANa W U OOHOBPEMEHHOIO VIIPaBACHHA
HECKONBKHUMH LEMAMH, MAakKCHMAaNbHOE YHCHO KOTOPBIX 3aBHUCHT OT
YHCNa KOHTAKTOR. KpoMe yHcia KOHTAKTOB Pelie pa3iHYdalT A BhIXOA-
HOI MOLHOCTBIO, HANPSKeHHEM, pOIOM ToKa M np. Yucio Moaudgu-
Kalnii UX OYeHb BeMMKO, HanpuMmep MKVY-48 umeer okono 200 pasz-
HOBHIHOCTCH.

Mazrnumnee nvexamenu cepuu IT. Tlyckatenu 3108t cepuu BEINYCKa-
IOT MATH pa3sMepoB: 1-, 2~ 3-, 4- 1 5-¥ BeauumnHsel (nepbasgd UHPpa B
Mapke)}. [TycKaTenn BRUTOJHSKT ¢ OTKPBITEIM (BTOpas widpa 1} M ¢
3aKPBITEIM KOXYXOM (BTOpad IHdpa 2). OHM npeaHa3sHa4YeHB! KaK o
PEBEPCHBHOIO, TAK H IS HePEBEPCHBHOTO MTYCKA INMEKTPOIBHTATEICH.
HyckaTenu cepiu [T MOTIYyT MMETBH TEIUIOBYIO 3alUUTY (BCTPOSHHOE TEl-
JOBOE pesie), KOTopas pa3phiBacT LENEL KAaTYILIKH [MTPH HEIOITYCTHMOM
BO3PACTAHHWM CHNIBI TOKA,

[MTocneaHaa uudppa B MapkKe nyckatena obosHadaeT: 1 — Hepepep-
CHBHBIA De3 TeIUIOBOH 3allIMTHL;, 2 — HEePEBepPCHBHBIN ¢ TEMROBOH 3a-
LLIMTOI; 3 — peBepcHBHBIN 6e3 TeNMOBOH 3alllNThI; 4 — peBepPCHBHBIH
¢ Teriosol 3amnToi. Hanpumep, Mapka I1-222 paciuudpoBeiBaeTcAa
TAK: TIYCKAaTeJb 2-li BEJIHWUYHHE C 3aKPBITEIM KOXKYXOM, HEDPEBEPCHB-
HBIH ¢ TET/IOBON 3A1LMTOH.

Maenumunbie nyckameau IT6. DTH nyCxaTenn NpeaHA3IHAMCHBI 14
MycKa TpexdasHBIX ACMHXPOHHBIX ABUraTesieif MolLKoOCThIO oo 1,0; 1,7
1 2,8 xBT (npW cOOTBETCTBYIOLIMX HaNpsxkKeHURx 127; 220 u 380 B).
OHH WMEIOT YEeTHIpe KOHTAKTa, OAHUH M3 KOTOPBIX MOXHO HCIIOAb30-
BAaTh KaK BCMOMOTATENbHLIH (OJOK-KOHTAKT).

Muaznumnsie nyckamean cepun HIME. 11yckareny 3TON CepHUH HMe-
JOT TPX IrNaBHBIX (CHAOBBIX) KOHTAKTA H OAMH, TPH MM MATE KOTION-
HUTENBHBIX. TYMONIEp Ha KOPITYCe MyCKATeNs MO3ROJIAET BPYUHYIO Pa3-
pPHIBAThL LleNb KATYIIKY TycKaTens. Tpu puchpbl B Mapke NycKaTens
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YKa3BIBAIOT €ro XxapakTepucTHKy. [lepBast tudpa — pazMep (BeTHUK-
Ha) nmyckatens. Benmuwna nyckarenas (0, 1, 2) onpenenser MaxkcH-
MAABHO KONYCTHMYHO CHITY TOKa ABMratehas. Bropas uudppa nokasbl- -
BaeT MCHOAHCHUE TYCKATENA W YHCAO TOMOAHUTEABHBIX KOHTAKTOR.
Tpetesn uuppa obO3HAYAET. | — HEpeBepCUBHBIM Oe3 Ter1oBOHR 3a-
LUIATHI: 2 — HepeBePCUBHBIL ¢ TETLUIOBOIH 3allLUTON; 3 — peBepCHBHBIH
(Ge3 TeTMOBO 3alllMThl; 4 — peBepPCHBHBIH ¢ TenAOBOH 3awuToH. Ha-
npumep, obo3HadyeHHe [TME-222 paccMaTpHBAaeTCsl TaK: NYCKaTelb
2-f BEJHUHHBI C 3aKPBITHIM KOXYXOM, OJHHM OQOIOK-KOHTAKTOM C
TENAOBOM 2a1UWMTOH, MMpeAHA3HAYEHHBIH OIS HEPEBEPCHBHOTO ITYCKA
JBUTATENA.

Pene spemenu E-58, PBT-1200, MPB-26. Pene sroro TMna anauo-
THYHBI TTO NPHHUMIY AedcTers. TTpH noaade KOMaHAHOTO cHrHANA {Ha-
TMPHMED, 3aMbIKAHWH KOHTAKTA pefie TeMITEPATYPBI) BKIIOUAETCA CUH-
XPOHHBIF 3AeKTpoABUTATETb. QNHOBPEMEHHO 3JIEKTPOMATHHT TIepeEMe-
aeT MyqQTY, CHSOMSIOLUIYIO ABUTATEIE C LIECTCPEHHBIM PEAVKTOPOM,
KOTOPBIH NMPHBOAMT BO BPALLECHME TIABHYIO Och pelie. Ha 5Toil ocu
HACRKCHB! JHCKH-UIKANK ¢ TIepeABHXHLIMU YTIOpaMy. 321aHHOMY HO
UIKaNe BpeMeHH BBLIEPKKH COOTBETCTBYET OfpPEJeNeHHOE NOMOXKEHHE
yriopa. Ilpy BpanieHWH rIABHONA OCH YIIOPHE MMOOYEPENHO (MEpes Tpe-
Oyemble MHTEPBaAbl) BKIAHOYAKOT (MAH OTKAKOYAKOT) CBOM LCNU Y-
paacHus. [Tocaeauuil (mo BpeMeHH) YIOp OTKIIOYAST CUHXPOHHbIH
aBuraTenb. KOHTaAKThI Leneif OcTaloTes 3aMKHYTHIMH, TTOKa KOMAaHII-
HEBIIl CUTHAN Yepe3 EKTPOMArHHT W My(PTY HEe BbIBEOECT U3 3ALCIIC-
HHA ABUTaTeAb C PEAYKTOpOM. Torma nmoa JCHCTBHEM NMPY>KHHBI KOH-
TAKTBI Ueni¢i pasOMKHYTCA (3aiMYT nNpexXHee MOMoXKeHHE).

Temnorsle pene. YyBCTBUTEIBHBIM 3JIEMEHTOM TEMNOBBIX PEAE CIY-
XAT BIE€MEHTBI, BOCIPHHWUMAIOLHWE U3MEHEHHUE TEMIIEPaTyphl, O0ObIY-
HO GUMETANINMECKHE ITACTHHBL. UYBCTBUTCABLHEIN 3HEMEHT BMECTE €
HCTOMHUKOM TETUIOTHL {HArpEeBATEMBHBIM JIEMeHTOM) HAXOIATCA B Of-
HOM W30THMpOBAHHOM Kopnyce. TeMnepaTypa BO3Iyxa B KOPIIYCE 3aBU -
CHT OT KONMHMYECTBA TENNOTHI, BEIACAACMON HArPLBATENEHBIM JIEMEH -
ToM. Korga OoHa BO3pacTeT HacTOAbBKO, HMTO TEMMEpaTypa JOCTHIHET
33JaHHOTO YPOBHS, Pelie pa3OMKHET 3JeKTPHYECKUE KOHTAKTHI.

Tennopeie peje B OCHOBHOM TPUMEHSAIOTCS ISt 3alIUTHl AMEKTPO-
IBUTATENEeH W APYTHX NOTpeOUTeNeH 3ACKTPOIHEPIUH OT MIHTEIBHOH
neperpyskH. Termopoe pene TPH (puc. 12.26) npemHasHayeHo IIA
BCTpaHBaHUA B MarHHTHHIE nyckaTtenu cepru ITME. Kornoa 1ok B cu-
NOBOWH LENM CTAHOBUTCA BHILUE ROMYCTHMOTO, TO HarpeBaTeNbHBIH
aneMeHT (nacTiHa ), BLIRE/sAs TernmoTy, MOBBILIAST TeMOepaTypy
bHMeTanIHueckKoi racTMHet 3. [TnactuHa niporufaetced M, HaXXHWMAast
Ha VIop pblyara 2, moBOpauvBaeT ero BOKPYT OCH () TIPOTHE 4acoBOH
CTPENKM, C:KUMas NpyXKHy 4. HocHK 3Toro ppidara HaxKMMaeT Ha nia-
CTUHY 9, KOTOpas YTIMPAeTCA B BBICTYT KApeTKH [ u CHYXKHT YTIOPOM
JUIS MPEAOXPAHCHMS OT NEpPEMEILCHUA BNPABO MMAHKW 5 ¢ KOHTAaK-
TOM 7.
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Puc. 12.26. Tennoeoe pene TPH:
] — nmacTiHA HATPERATEALHOTO INMEMEHTA; 2 — phivar; 3 — OHMeTaRAHYeCKAA MNACTHHA;
4, 6, 8, I{— npyxKHHe, 5 — naaHka;, 7 — KoHTakT; ¥ — nnactuna; fI — kapetka;, 12—
KYNaqoK; d, 0, 4, ¢ — KIeMMbt

Koraa nnacTMHa 9 COCKOUYHT ¢ ymopa, MJaHKa 5 nod JAeHCTBHEM
NPYXHUHE 6 TIepeMecTUTCS BIPABO U Pa30pBeT KOHTAKT 7 B LIENH Ka-
TYLIKK MATHUTHOTO myckarend. KpacHas Touka 4 Ha NnaHKe BBIAOET
H3 KOpITyca TIYyCKaTeNdsi, YTO YKA3hIBRaeT Ha cpabaTrbiBaHHe TEINIOBOH
3atnThL. I Mycka KOMIIpeccopa Hano BpYYHYIO HAXKATh Ha IUTAHKY 5,
TOrOA NAACTUHA ¥ oA AcHCTBHEM MPYKHHEL [{ 3aiiaeT 3a YIIOp KapeT-
ku /1 u Oyner hUKCHpOBATE KOHTAKT 7 B 3aMKHYTOM TOIOXKESHHH,
[T10THOCTE MpHAEraHus KOHTAKTa 06ecreurBacTed NpyKnHoit 8. Pere
HMeeT JABa HaTpeBareibHbBIX 37leMeHTA B ABYX (a3ax. Oba aj1eMeHTa BO3-
JedCTBYIOT Ha OAHH peidar 2. HarpeBaTeNnbHbBIE 31€ MEHTEI BBINMYCKAKOT
Ha HOMUHANBHEIH ToK 5...25 A, OH JOMKEH COOTBETCTBOBATD HOMH-
HANBHOMY TOKY IBUTATeNA. B OTKpBITEIX MyCKATENsIX NPCBBILICHUE HO-
MHHATBHOTO TOKA Ha 25 % BH3BIBacT cpabaThlBaHHe TEJIOBOMH 3alli-
Tot (32 30 MuH}. B 3akpbiThix myckatensix 10%-Has neperpyska BRI3HIBa-
er cpabaThiBaHHe. C YBENMYEHUEM MEPETPYIKH IPONOIDKHTEIBHOCTD Cpa-
OaTBIBAHHA YMeHBILIaeTCa. 3HaueHue
HOMHHAJLHON CWIBI TOKA pene (ToK
YCTABKH) MOXHO YCTAHABAMBATh

kynaukoM 2. IlepemerucHue Kaper-

KH BBEePX YBSJIMYHBAET TOK ¢paba- I
ThIBAHUS (DHMMETAJUIHYCCKan TTac- : — 2
THHA JOJXHa Gonplie NMPOTHYTHCH, — —&
YTOOBl CHATH C YNOpa MIACTHHY). 5
[ToBopoT pHCKH KynauyKa Ha OMHO

JeeHHS B]'[pﬂBO HJIH BAEBO OT HVJIA
M3MEHAST TOK YCTAaBKH Ha +5 % oT ++
HOMMHAIBLHOTO. a

Termnosoe penie PTTK-1 (puc.  Puc. 12.27. Teruoeoe pene PTIK-1:
12.27) TpUMEHAIOT IS OTKNIOYE- 7 _ yonnve pene: 2— membpana: 3 —
HHS FepMETHYHBIX KOMIIDECCOPOB B KOHTAKTE]
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ciyyae neperpesa, Kopryc 7 pene OTKpPBITOH CTOpOHO# AByM#A 0OJITA-
MH KPeHsT K KOXYXy KoMripeccopa. FIpH ZnHTeNbHOM HarpeBe KOXyXa
KoMrmpeccopa 0o 85...95 °C GuMeTannuueckas MemOpaHa 2, nipencran-
naoiuad coboif 4acTk chepHUYeCcKoil MOBEPXHOCTH, XKECTKO 3aKkpen-
NEHHYIO B LEHTpe, NMporubaercd U pa3sMBIKaeT KOHTAKTH 3 B LEIH
KaTYILKW MarHUTHOTO nyckarend. IIpn OoCThIBAHHH KOMIIPeccopa KOH-

TaKThl CHOBA 3aMBIKAKTCH.
Komounrposanusie peie. Ilyckopwie peae PTII-1 (puc. 12.28) cny-
XAaT I TIYCKA M 3alUMTEl ONHOGMA3HBIX 2MeKTPOABMIaTe el JoMall-
HUX XOTOTUABHHKOB. B on-

N HOM KOpnyce CMOHTHPOBA-
Y - HBl TOKOBOE (ITYCKOBOE) M

S Temnopoe pene. [lockonsky

OMHOGa3HLIN TOK HE CO3aa-
eT HayanbHOTO TIYCKOBOIO

4
Iy e v

=
%

3 MOMEHTA, TO JIF NyCcKa
IBUratTeJs MONKAKYAacT A
5 ycKOBas o0OMOTKA.

é [TpH OTCYTCTBUM TOKA

i c?:’ cepIedHuUK 4 NMYCKOBOI'Q
i 6 peJie Mol ASHCTBHEM CBOE-

\_ T A A R T, ro bBeca HaXHMacT HA y“‘
pyrvio naactuiy 2. KoH-

Puc. 12.28. TlyckoBoe pene IOMAUIHMX Xono- TaKT J pa3oMkKHyT. [Ipn

aunsHukos PTIT-1: NYCKEe TOK IMOCTYNAaeT HAa
I—cnupanu; 2, 6, 9, 11— anactuuw; 3, §—~ KICMMY a4 W Aaliee Hepes
KOHTaKTL, 4 — CepAeuHME; 5 — Katywka; 7, J¢— HOPpMAIBLHO 3aMKHYTHIC
BHHTH, 4, 0, @ — KIeMMBI KOHTAKTHI &, OUMETATnH-

YECKYIO NMNACTHHY 9, cniu-
pane ! HATpeBaTeNBHOTO MIEMEHTa M KaTYLIKY 5 MYCKOBOro pese Bhl-
XOAUT Ha KJIeMMY 0, K KOTopoil nmoakimpyaeTrcsd padodad 0OMOTKA
snekrpoapuratenn. [Tyckopoit TOK npuMepHOo B TpU-YeThIpe pa3a GoJb-
e HOMMHANLHOrG, MO3TOMY KaTyIiKa § BTACMBAST CEPACYHUK 4 H
YIpYyras riacTiHa 2 3aMBIKaeT KOHTAKT 3, Uepe3 KOTOPBIH TOK TIO-
CTYTIMT Ha KJeMMY ¢ M Aajice K IYCKOBOI 0OMOTKE 2JeKTPOABHIATE~
nsg. Korga ¢CKopocTh poTopa JOCTHIHET RHOMWHANBLHOH, CHIA TOKA CHU-
IUTCA 40 HOopMaNbpHOM, KAaTYIUKa 3 NYCKOBOTO pene OTNYCTHT cepacy-
HHK, OH Da30pPBET KOHTAaKTHl 3 ¥ OTKAIOYHT NYCKOBYI0 0OMOTKY. B cny-
yae reperpy3kHi asuraresid (ITUTEIbHOE NpeBbIl¢HAE HOMWHANBHON
CUMBI TOKa) HArpes cnvpanH / BHI30BET Nporud GuMeTanIuyecKoH
MAACTHHH 9 M pa3MBIKAHUE KOHTAKTOB &, T.€. OCTAHOB JNEKTPOOBH-
ratefs. Hepes HECKONBKO MUHYT NMPH OCTHIBAHWH CITUPASTH KOHTAKThI
CHOBA 3aMKHYTCH. Pe3KOCTh 3aMBIKZHIA KOHTAKTOB HOCTUTASTCA YH-
pyYroi naacTHHON 6, KOTOpasa MEHSET CBOE YIONOXEHHE YCTOHYHBOC-
TH. BunaTtel 71 10 (c npyxunoi 1) ¢IyxaT Ans 3aBOACKOI HACTpOi-
KH TeNnmroBoro peiec.
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Puc. 12.29. ABroMaTtiyeckuii npenoxpadureas AH0-3MT:

I, 2, 3, 5, 11, 13, 19— pwuard; 4 — npyXnua; 6 — xaperka; 7, & — KOHTakTH; 9 —
HACHETATeIbHMI 2neMent; 1 - OMMeTaannueckas miacTHHA; 72— Kynayok polyara;
}4 — xopomMuicng; 15— nnactwua; 16 — eanuk, 17— Karyiuxa, I8 -— cepnedHnK

[T

SR

Asmomanmuneckuti npedoxpanumens AIIS0-IMT (puc. 12.29) coctour
H3 TEIUIOBOTO peJie, TOKOBOTO peNie H MEXaHH3MOR BO3BPATA KOHTAKTOR
B pabouee monoxeHHe (KHOTKA <«IIYCK») W NPUHYOIUTSIBHOTO pa3Mbl-
KAHHS KOHTaKTOB {KHOITKA «CTOM»). Ero MOXHO paccMaTpyBaTh KaK TpeXx-
dasHbli pYOHIBHIK ¢ aBTOMATHYMECKOM 3aLIHTON OT TOKOB KOPOTKOTO
3aMBIKAHHA H OT ANHTENLHON Neperpy3Ky B Kaxaoi (ase. PaccMoTpHM
B3aMMOACHCTBUE OTACNBHEIX MeXaHH3MOB. [IpH KOPOTKOM 3aMbIKaHHK
TOK Pe3KO0 BO3PACTacT M, KOrJa OH B LIECTh-ASCATh Pa3 MPEBLICUT YCTA-
HOB/EHHOE 3HAYeHHE, cpadoTaioT ToKoBhie pene. CepaeyHuK 1§ BTaru-
BAeTCH B KATyIIKY 17 ¥ MOBOpayMBacT pedar 13 rIpoTHB YacoBoil CTpe-
KH. Kynayoxk 12 pbryara HaxXHMaeT BHA KOpOMBICHO 14, npyroll KoHell
KOTOPOTO NOBOPAYUBAET MIACTHHY /3, XKeCTKO YKPeIUleHHYIO Ha BaIH-~
ke 16, uMerolueM copMy LHAHHAPA, cpe3aHHoro o ocH. Ipi moBopo-
T¢ BAIMKA J6 poiuar /, yIIMpaBIUHIHCS B €r0 HWIHHAPHYECKYIO HacTb,
TEPAET OIOPY, M MOA ACHCTBHEM IIPYXHHH 4 KapeTka & oBopaYnBacT-
Cs1 M Pa3MBbIKAET IVIaBHbIE KOHTAKTHl 71 8 KHOTIKA «ITyCK» NIepeMelacT-
C BBEpX, U BATMK, HaxXoASWHUICA B MPOpPe3H poiuara J, NMOIHWMAET
pBIYArK 2 1 5, Mexmy KoTopbiMy obpa3syetcs yron 180°; rpH 3TOM peI-
yar ! oTxonut 3a panuk I6. ITpy HaneHei11eM ABICKSHHY ppIYar 2 HavH-
HaeT TOBOPAYHEATE phidar J MPOTHB YacOBOH CTPelKH H BO3BPALLACT
¢Io B NEPBOHAYANBHOE NONOXEHHE, Poiuar 5 nepecTaer SvITh YIIOPOM,
NIPEIBITCTBYIOILMM MOBOPOTY KapeTKM M pa3MBIKAHHIO KOHTAKTOB, Jlns
3aMBIKAHHUA KOHTAKTOB HEQOXOAUMO HAKATH KHOIKY «MycK». Tak Kak
pbiyar § rnpu 5TOM HETIOABIKEH, BAIHK, HAXOMALUMHCA B MIPOPE3H PhI-
yara 3, olTycKaeTcsl M OTXOANT Bnpapo. Peiyar 5 noBopadMBaeT KapeTKy
W 3aMBIKaeT KOHTakThl. Koraa perar 3 noitaer oo ynopa, ppiyard 2u 3
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NneperayT 4epes FOPpH3OHTANTLHOE TINOXEHHE M phiyar 5 3aQUHKCHPYET
KapeTKy ¢ KOHTAKTOM B 3AMKHYTOM TIONIOXKEHHH.

Tennoswie pacuenresnn {pene) HeHCTBYIOT TAKHM Xe CIIocoGoM.
[IpM neperpyske 3J1eKTPOUBUTATEIS HATPEBATEAbHBI 3/leMeHT 9, Ha-
MOTAHHBIF HA DUMETA/UTHUECKYIO INacTHHY 10, HarpesaeT ec. Ilporu-
asiCh, TUIACTHHA HAXKHMAST CHHU3Y Ha peidar /3 M HOBOPAYUBACT €T0
MMPOTHR YaCOBOH CTPEIKH.

KOHTaKTBI pasMBIKAOTCA W BpYYHYIO. [IpHM HaXaTHH Ha KHOIMKY
«CTOM» pBIYar /9 noBopadYyrMBaET BAJTHK 16 B TOM K€ HallpaBIeHHH, YTO
U peivar 13. Terutosylo 3alUTY HACTPAUBAIOT ¢ TIOMOLIBKO phruara 17
o wKane npubopa, a CHAy TOKAa cpabaThIBAHUA MATHUTHBIX PACUCITH-
Teleil — raikoit cepaedyHmka I8 B Hacrosllige BpeMsa BBITYCKAKOTC
AIl50 ¢ HeperynHpyeMbIMH MarHHTHLIMM paclLENHUTEIIAMA.

ITepuon cpabaTbhiBaHUA TETUIOBOLO peJie TIPH CTYIICHUYATOM H3IME-
HEHUH HArpy3KH 3aBHCHT OT OTHOIWUSHWS TOKA MEPErpy3kM K TOKY,
YCTAHOBJEHHOMY IO 1IKajNe. ABTOMAaTHYECKWH TIpeAOXpaHHUTeNb
ATI50-3MT noabupaioT B 3aBHCHMOCTH OT HOMHHANBHOM MOIHOCTH
ICKTPOABUTATENS! M HANIPAXKEHWA B CETH, YTOOB HOMHUHATLHBIH TOK
ABUTATEA MPUMEPHO COOTBETCTBOBAN HMXKHEMY TPEacny peryiHpo-
BaHHS NIpHLOpA.

12.11. AsroMaTHYECKAS 3AIIMTA XOJOAWIBHLIX YCTAROBOK

s noBpilIeHUS Ge300aCHOCTH KCIAYATAUHH XOMOAUABHBIX aM-
MHAYHBIX M XJAAOHOBBIX MAIIMH W YCTAHOBOK TEIUIOMNEPeNalolne M
BCIIOMOTATENLHBIC ANMAPaTel CHCTEMEL OXJIAXKIAEHHA, KOMITPECCOPH H
HACOCHI OCHALIAKT NMpHbopaMu 3allMTHOH aBroMaTtukH (I13A).

IT3A HCNOAB3YIOT I ABTOMATHYECKON OCTAHOBKHM KOMMpPEccopa
WA APYTHX SNCMEHTOB XONOAMNbLHOM MAaIWHEI TIPH HACTYTUIEHHH aBa-
PUHHOTO peXuMa paboTh!. ABapHIHEBEIN peXKMM MOXKET BOSHHKHYTD MpH
YpEIMEPHO BEICOKOM AABICHHH KOHACHCALIMH, 3aMepP3aHHH XNanoHO-
CHTENIsT B UHCOAapUTesie, NMeperpy3ke HBUTATEAA, HAPYIHEHUH CMa3KH
KOMIpeccopa M T. . YMcao nprubopoB aBTOMATHYCCKON 3ALLHUTEL M CXe-
MBI BKJIOYEHUS OTIPEIC/AITCA THIIOM W HA3HAYCHWEM XONOMHJILHOMN
MAUIHHBI, CTEMCHBIO OIMMACHOCTH BO3MOXHLBIX aBapHi M S3KOHOMHYEC-
KHUMH COO0OpaKeHHAMH. Manble XONOAUABHEBIC MAalUMHBI OCHAILAIOTCS
OOBIYHO ONHUM-ABYMS TIPHOOPAMH, a KPYTTHBIE MAIIMHBE! MMEIOT 3Ha-
YU TENBHO OoNbile Npubopos. [13A OT NOBBIIEHHOTO JABMEHHA HArHe-
TAHHA NpeIOXPAHANT KOMTIPpECCOP OT PA3pYLIEHHS NPH MyCKe C 3aK-
PEITBIM HATHECTARTENBHBIM BEHTHAEM H ITPH HEIOMMYCTHMO BBICOKOI TeM-
neparype KoHneHcauuu. IIpHyWHaMHi Ype3MepHOro NoBbILICHHS JaB-
JeHHA KOHACHCALNHY MOTYT OBITh CUBHOE 3aTPA3HEHNE NTOBEPXHOCTH
KOHASHCATOPA, HAJIMYHE B CHUCTEME HEKOHASHCHUpyeMBbIX Ta3oB. Hns
3aLUHTEl KOMIIPECCOPa MCTIONBL3VIOT Pefie BEICOKOIO NaBISHHA, JAaTUHMK
KOTOPOTO INONCOEAHHACTCA K KOMITPECCOPY MEXKIY IIOJOCTRIO HArHe-
TAHWUS H HAarHETATEAbHbIM BEHTHJIEM.
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ITpH nogeeme naBNeHUd KOHACHCALIHM BRILIE HONYCTAMOIO 3Haye-
HUA BBIKITIOUEHHES KOMIIpeccopa 00eCMeMHBACTCS MAHOKOHTDOINEPOM
peie JaBieHus.

B GONBLUIMHCTBE aMMHAYHBIX W KDYTIHBIX XTAAOHOBBIX MalIMH HME-
€TCA ABOMHAsA 3alIKTa OT BRICOKOTO HaBJeHHA. KpoMe MaHOKOHTpPOA-
Jiepa YCTAHABIWBAIOT NPLHOXPAHUTENBHBIC KIAINAHBI, KOTODEIC TIpH
OITACHOM JABACHHM TIEPenyCcKaloT CKATbie Mapbl U3 HarHeTaTebHOH
TIOJIOCTH BO BCACBHIBAKOIIYIO. B aMMHMauHBEIX KOMAPECCOpax OHHU cpaba-
THIBAIOT TIPH PA3HOCTH FARTEHHI HarHeTaHWsI H BCACBIBAHMSA, PABHOI
16 6ap. B ManbIX WIamOHOBLIX KOMIIPECCOPAX XIANOMOLIHOCTBIO IO
2,5 KBt npepoxpaHWTeNIbHBIE KJAMAHBI He yeTaHasnuBaloT. Bropoit nipu-
Gop, BXoAs Mt B ABYXOJOUHOE PENe JaBACHHS — MpeccocTar. B ammu-
AYHBIX M KPYIHLIX XTAJ0HOBEIX MAWIHHAX ¢ PACCONIBHON CHCTEMON OX-
JAXIEHHA OH NPHUMEHSETCH He TONBKO JUIA NYCKa M OCTAHOBKH KOMII-
peccopa, HO U KakK NpHOOp 3alUNTHL TIPW HACTYIUIEHWHU OMacHO HHU3KO-
ro NaBleHWd Ha BcackBaHKUM, T13A OT TOHWXKEHHOTO JaBNEeHUA BCACKHI-
BaHUA MPEIOXPaHAIOT KOMIIPECCOp OT Meperpesa, leperpyiku, yxyi-
HIeHH YCAOBHE CMA3KH HpH IYCKE ¢ 3aKPBITHIM BCACHIBAIOILMM BEH-
TANIEM W IPH HCOOMYCTHMO HM3KOM IaBfeHHM KHIeHHs. Hanbonee
YAaCTEIMUM MPHUYMHAMH OMACHOIC MOHWXECHHUA AABACHUA KMITCHHS MO-
I'YT ObITh: 3aMEp3aHNe BOAbI B TEPMOPETYANPYIOIIeM BEHTHIIE, YTEYKA
XJ1aJaTeHTa M3 CHCTEMBI, CIUIOIIHOE OOMEP3aHHE HCIapHUTeNcH HMHE-
€M, 3aMep3aHre TeIUTOHOCHTSA B HCIAPDHTEAES HAH NpeKpalleHHe ero
LUMPKYASLIMK 110 APYTHM TIPHYUHAM, BBIXOA M3 CTPOS BSHTHITOpPA
BO3AyXooxnanuTensd. g 3aliuTel OT 3TUX OTKJIOHEHHH OTKIIOYAIOT
KOMHAPECCOP ¢ NMOMOIIBIO PeN¢ HU3IKOLO HABNCHMS, DaTYHMK KOTOpPOTO
MOJCOCAUHAECTCA K KOMITPECCOPY MEXAY BCACEIBAIOWIEH MONMOCTBIO H
BCACHIBAIOLUMM BEHTHIIEM.

Takum obpazoM, pefic JaBNCHHA ABAICTC KOMOMHMPOBAHHBIM
TIPUOOPOM, BHITTIOMHAILKM GYHKLHHM aBTOMATHYECKOTO PEryIHpoBa-
HHA U 3AL0UTHl MAIMAHET OT OTIACHOTO peXuMa padoTh!.

OnHOGIOYHEIE peNie NaBAeHUs TpeAHaA3Ha4YeHb! JUIA KOHTPOIIS JaB-
JIEHHA BCcachblBaHHA (pene HH3KONO maBieHHs} JTubO J4ABACHHNA HArHe-
TaHHA (pefie BRICOKOrO JABICHNA).

JeyxOnoyHbIe peie JaBNeHHA COBMELIAOT B OJHOM KOpIIyce pejie
HHU3KOTO M BBICOKOTO JABIeHUI, BO3ISHCTBYIOUINE HA OOHY KOHTAKT-
Hy10 rpynny. Apyx6i1o4Heie pene AaBJeHUA MO3IBONAIT OGTHOBPEMEHHO
KOHTPOJHUPOBATE HABJIEHHE BCACBHIBAHKSA W HATHETAHUS.

Pene paeneHud, B 0603HAYEHWW KOTOPHIX HMeeTca Gykea A, npen-
HazHaYeHBI INA UCIONB3OBAHKSA B AMMHAYHBIX XONOMIUIEHBIX YCTAHOBKAX.

OT nepedoeB B OHAYE CMA3KH K TPYIWHMCS HETANSM KOMIIpeccop
JAUUILAIOT C TIOMOLULIO pesie KOHTpOAs cMaskd THa PKC. Bror npu-
OOp OTK/IIOYAET BNEKTPOABHIATENL KOMIIPECCODPA MPH ONTACHOM YMeHb-
WEHHH Pa3HOCTH JaBneHUI Macia Ha BRIXOJE U3 MACHAHOIO Hacoca |
B KapTepe KoMIpeccopa. PerviipyveMas pasHuLia BaBACHNI Ha OTeYe-
CTBEHHEIX KOMTIpeccopax cocrasnger 0,5... 1,5 dap.
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Pene xoHTpoaa cMazku (PKC) B cucreme NpenoXpaHsioT KOMII-
peccop OT paspylIeHHUA Y3/M0B TPEHHA KPHBOIIHITHO-ILATYHHOTO Me-
XaHHU3Ma M CaJIBHMKA NPH HEUCIIPABHOCTSIX B CUCTEME TIPHHYIHUTEN b-
Hoi cmasku. B PKC nuddepeHIHAT MOXKHO peryaHpOBaTh.

L Tynep pene, o603HaYeHHBIN 3HAKOM «+», COSAHHACTCA TPYOKOM
C MTUHMEel HarHeTaHUs MAcISHOro Hacoca, a IUTYIep pene, o0o3Ha-
YEHHBH 3HAKOM «—», COEIWHAECTCS TpYOKO#l ¢ KapTepoM KOMIIPecco-
pa. PazHoCTh AaBiicHUH Macla B JHHUAX HATHETAHHMS M BCACBIBAHMSA
MAaCHAHOTO Hacoca BOCTIPHHHMAETCS YYBCTBUTENBHBIMH 3MEMEHTAMH
pene (cunbhoHAMH).

Ipyu cHUXeHWH pa3HOCTH JABIEHHIT TIPOUCXOINT PeE3K0e 3aMbIKa-
HHE KOHTAKTAa, KOTOPBI MOXET ObITh MCTIONB3OBAH AN MOJa4YKH aBa-
PUMHOTO CHIHAJIA O BHIXOJE KOHTPOJHPYEMOro 3HAYEHHA 3a JONYCTH-
Mble Mpeaentl, H pe3Koe pasMbIKaHWe ApPYroro KOHTaKTa, KOTOPHINA
MOXKET OBITH HCIOMB30BAH /IS ABTOMATHYCCKOTO OTKIIIOUCHHS KOMII-
pPeccopa B CHCTEME 3ALLUMTH OT NMOHHXEHHOTO JARICHUS Macha.

3auura or IoBblLIeHHOM TeMMnepaTypsl HATHETAHUA NIPEeAOXPaHsICT
KOMITPECCOp OT HapYILIEeHHA YCIOBHH CMa3KH IWIHHAPOB, BBIXOLA U3
CTPOA KJIAMAHOB U TMeperpesa.

ITpyyrHaMH Ype3MepPHO BBICOKOH TeMneparypsl B TMHHH HarHeTa-
HHA MOTYT OBITh. BBICOKAS CTENEHBL CXKAaTHA, BRICOKAA TeMIlepaTypa
BCACBIBAEMBIX MTAPOR, HAPYLIEHHE OXIaXKAeHKA HIHHIPOB KOMIIPEC-
copa, TIOTOMKA IMAACTHH HarHETaTE/IBHEBIX KNanaHoB, Pene TeMmepaTy-
PBl, YYBCTBUTEABHBIH 3IEMEHT KOTOPOro BOCITPHHHMAET TEMITEpaTypy
Nnapa B HarHeTATEJIBHOM TPYOOIPOBOAE, OTKIIOYAET KOMIPECCOP B 3THX
CHydasX.

B kauecrpe nipufopa aBTOMATHUECKON 3al{MTHI MIPHMEHSIOT ABYX-
MO3HUMOHHOS JHCTAHUHOHHOS pene TeMneparyphl Tuna TP-2 ¢ aua-
Ma3oHOM HAcTporKH 60... 160 °C. TepMouyBCTBUTENRHBLI GAUIOH pene
pekOMeHayeTcd yCTaHaBJHBATh BHYTPH HATHETATE/NILHOIO TPYOOMNpo-
BOJA.

OnacHpili pexXHM MOXET BOHHKHYTb U MPH Meperpy3ke 3ACKTPo-
JABATATENA, KOTAA CHMIA TOKA B eT0 OOMOTKE CTAHOBMTCS BbILLIC HOMM-
HanBHOrO 3HayeHH4. [leperpes 0OMOTKH 3NMEKTPOABUTATCNS MePMETHY -
HOTO KOMIIpeccopa MOXKeT MPOH3OHTH M TIPH IUIOXOM OXNAaXISHHU
ABUTraTeJIA ITapaMd XAafdarcHTa, B Pe3YIbTATE 4YerQ BO3MOXKEH BLIXOI
MEKTPOIBUTATENS H3 CTPOSA. 3alHTY €ro OT NePerpy3kH obecneyHBaeT
TEMJIOBOE pejie, OTKIIIoYaKLIee IBHIaTeNb TIPH ONMACHOM BO3pAcTaHHU
CHIIBI TOKa. B repMeTHUHBIX KOMIOpeccopax JOMOMHUTENBHO K TEIUIOBO-
MY peJie yCTAHaBJIMBAIOT pefie TEMIEPaTyphl, KOTOpOe pearipyeT Ha
HAarpeB KOXyXa.

OT KOpOTKOTO 3aMBIKaHIs SMEKTPOABHTATENb NMPEIOXPaHAIOT TLAB-
KHe npeaoxpandrenud. IIpMMeHAEMEI ABTOMATHYSCKHH MTpeIoXpaHu-
Tenb AIT50-3MT npeactaBnsgeTr coGofl KOMOWMHHPOBAHHEI TIpHOOD,
3ALTHIITAIOLIKA 3AEKTPOABUTATEAb OOHOBPEMEHHKC OT NEPETPYIKH M KO~
POTKOTO 3aMBIKAHHA.
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3aWKUTY KOMITPECCOPa OT Neperpepa MpH MpeKpalleHH NOJAYH BOABI
B OXJTAXAAIOWIVIO pyDallIKy KOMIIpeccopa oBecITeYHBACT pefic MPOTOKa
THna PII, koTopoe oTKmOuaeT KOMIIpeccop NMpH MpeKpallleHuH WU
OMACHOM YMEHBUICHUM pPacxofa OXNaxXIamolleid BOJbI.

[IpuGopE 3alIUTH OT BAAXHOIO XOH4a MPeACXPaHAIT KOMIpeccop
OT pa3pyvIOEHHKHA TTpH NONAAAHHH B €0 HHAUHAP Machi W XKHIKOIO
XJanareHTa {TugpapnruecKuii yaap). [IppyHHaAMH BIAXHOTO X014 MO-
JXeT OBITh MepenoAHeHHE KUNKHM XNaNareHTOM afmnapaTos Ha BCACHI-
BaOLWIEH NTUHUH (OTHEAHTeNE KXUWIKOCTH, COCYAOB) NMPH U3MEHEHUH
PEXKUMOB pabOTEI M CIMBe XIAJATEHTA W3 OXJAKIAKILHX NpUOOpoB B
nporecce oTTauBanus. [IpuOOPLI 3aLUMTE ABTOMATHYECKH BBIKITIOMA-
KOT KOMITIpEccop, 06eCcTieuHBAIOT 3aKPHITHE CONSHOMOHOIO BEHTHS Ha
JIMHWH [TOJAYH XHUAKOTO XagareHTa B KOHTPOMHpYEMBIil cocyl. O Ha-
CTYIUIEHHH BAAXKHOIO XOO2 MOXHO CYHUTL MO Meperpesy NapoB Ha
BCACHIBAHHU (NIEPerpeB YMEHBILACTCSI M CTAHOBUTCA PABHLIM HYAIO).
[MosTOoMy npakTHYecKH, YTOOB H30eXarTh BAAXKHOTO XOHa, Meperpen
MAapoOB HA BCACBLIBAHMK NOJAIEPXHBAOT A0 ... 15 °C, B XnamoHOBBIX Ma-
IIHHAX, B KOTOPHIX YCTAHABIMBAIOT TEIIQOOMEHHUKHY, MIEPETPER YBE-
auguBaloT 40 25...30°C, yro dakTHYeCKH HMCKIIIOYAeT BIAXKHBIH XOI.

KoHCTpYyKTHUBHAA 3aLIMTa KOMIpeccopa OT FHAPAaBAMYECKOTO yaa-
pa npeaycMaTpHBaceT HATMYME «JIOXKHBIX KpBILIEK» KOMIIpeccopa, KU~
KOOTASNUTEICH (OCYUIHTENH, aKKyMyJIaTophl). TIpyMeHsacTCH TaKCKe
OrpaHUYEHHOE 3aNONHEHHE CHCTEMB] XJIagareHToM. [ MansIx ycra-
HOBOK JONOAHUTEIBHBIX TPHOODPOB 3a1UUTH He Tpebyerca. B KpynHbix
AMMHAYHBIX YCTAHOBEAX INAA 3allIUTHL OT BIAXKHOIO X0Ma NpHUMEHHAIOT
MPUOOPHI, OCTAHARIMBAIOILNE KOMIIPECCOP B CIIERVIOIIHX CIyiaax: TpH
YMEHBIUCHHH TIEpeTpeBa Ha BCACLIBAKHUU (peie pasHOCTH TeMIICPaTyp);
MPH TICPENOJIHEHAHN XHAKOOTACANTENA (pefie YPOBHHA); TIPH CHILKE-
HHMM TEMNepaTyphl HarHetadus {penc reMncparypsl). Ilocne cpabatri-
BaAHUA NPOTHBOABAPHITHON 3alUMTEI aBTOMATHUYECKHH MyCK KOMIIpec-
cOpa 3anpeiacTcA.

[TpUOOpPE CHUrHAMH3ALMN CAYXAT A MOJAYH CBETOROIC MAM 3BY-
KOBOI'C CHMTHaNa. ABTOMaTHYCCKAs CHTHANMM3auKua WHpOpMUpYET 00-
CAYXHUBAIOWIHIA NTEPCOHAN O HACTYILICHHM aBAPUIHOTO peXKHMa pado-
Thl MAIUHMHBI, OTKIOHCHUH KOHTPOJIHDYEMBIX IMapaMeTpoB {TeMriepa-
TYpBL, JAaBNEHUA W Ap.) OT HOPMAJBHEIX 3HAYCHHH, BKIIOUCHUH B
padoTy OTAENBEHBIX 3MIEMEHTOB XOJIOAHILHON MalLIHHB {KOMIIpeccopa,
Hacoca U ap.), cpabaTeiBaHH# TIpHOopoB 3aukuThl. [lepconan, obcny-
XUBAIOIIHA XONOIUIBHYIO MAUIMHY, JOTXKEH MPHHATL HEOOXOAUMEIS
MEPBI K YCTPAHSHHK BO3HMKILUWX HEWCMPABHOCTEH WIH BBINMOIHHUTL
COOTBETCTBYIOILHME OMEPALH COTHACHO IpaBuiIaM KCIIYaTalHu.

ABTOMATHYECKAS CUTHAAM3AUMA NPHUMEHSETCA B OCHOBHOM B XO-
TOIUNBLHBIX MAWMWHAX GONBLIIOH H cpeaHeli TIPON3BOANTENBHOCTH.



Inasa 13, TEXHUKA BE3OINACHOCTH

13.1. OcHOBHbIC TPEGOBAHNA K XJAATOHAM

Mpu 3KCIIyaTalUMK XOAOXUABHOTO OGOPYHOBAHMA HEOGXOINMO
PYKOBOACTBOBATBCS AEHCTBYIOIUUMH IMPaBUIAMH TeXHKKH 6e301macHo-
cri. CobilofeHNe UX MPENOTBPAIAET HECYACTHEIE CIYIAH W Croco6-
CTBYeT HaeXXHOH H 06e30TKa3HOM paGoTe 0G0pYIOBAHHA.

ITo cyluecTBYIOUIEMY NMOJIOKEHHMIO O paGOTHMKOB TOProBIM M
O0ECTREHHOIO MUTAHMA HE PeXe OAHOro pal3a B 6 Mec. NPOBOINTCS
HHCTPYKTaX Ha paboyeM MecTe IO mpapunaM TeXHMKH 6e30MacHoc-
TH, TOPAAKY OKa3aHUs NePROH MOMOLU NMOCTPATABIIHM IIPH HecYacT-
HOM CJIyJyac, a Takke IO NMpaBUlaM paboThl U 3MeXTPOGE30MACHOCTH
Py 3KCILTYaTAllHH XOAOMIIBHBIX YCTAHOBOK. B XXypHajie yyeTa HHCT-
PYKTaXa JeRaloTCad COOTBETCTRYIOINME 3anucH. [IoMellleHNAa, B KOTO-
PBIX HAXOAATCH XOMOAHIbHBIEC arpPeraTsl WM oxnaxgaeMoe obopyRo-
BaHHE€, JOJDKHBI HMCTDL XOPOIICe OCREWIEHUS H BEHTWIALHIO, MTPOXO-
OBl JOMXHE! OBITE NOCTATOYHO CBOGOAHBIMU, A NONMBL HAXOIMTHCA B
WCTIPABHOM COCTOAHHH.

XNamOHOBHIC XOMOMHABHBIE YCTAHOBKH pasMEIAIOT B MAaLIMHHOM
OTHENEHHH ¢ BEICOTOH 3,5 M. BepH MaluMHHOIC OTRENCHHUS JIOMXKHBI
BBIXOIHTh HAPYXY WIH B KOpHIOP, OTAESNEHHBIN IBePAMH OT ApPYTHX
MOMEINCHNH 31aHNsA, H OTKPHIBATECA B CTOPOHY BHIXOZA. MailluHHOe
oTaeIeHHE OGOPYAYIOT MPUTOYHO-BLITSDKHOMN MPHHYIMTENBHON BEHTIISA-
UHEH ¢ TPEXKPATHBIM BO3MYXC0OMeHOM B TeueHMe 1 4. TIpw paGore
3anpelacTca KYPUTE 1 MPUMEHSTE OTKPLITOE NaMs 0e3 creuanbHbIX
MEpP MPCAOCTOPOXHOCTCH U3-32 BO3MOXHOCTH OGPa30BAHHA CHUABHO-
AEHCTBYIOLIMX OTPARISIOLMX BEILECTB NMPH PAIOKEHHH TAPOB XIANOHOB.

XnMaaoHB! M TIPOAYKTH HX pasioxkeHus GecusetHsl. [IpKH aTMocdep-
HOM IaBJIeHHH U Temnepatype ¢Boilue 30 °C R12 npeactapnser coboli
DeCUBETHHH ras co cnalbIM 3aMaXOM YETHIPEXXTOPHCTOrO YINepoaa.
Tazoobpasubiii R12 8 HeCKOJIBKO pas Tsakenee BO3AyXa, TUIOTHOCTD €T0
MPH aTMOCHEPHOM HABJIEHHH W TeMnepartype 20 °C paBHa 5,6 Kr/Mm°,
Ifnotaocres xuakoro R12 npu atmocdepHoM maBieHUH COCTABIAET
1,49 xr/om>,

[Tpy BBICOKMX TEMHEPATYPaX B MPUCYTCTBUN CBUHLIA, XKeNe3a, MeIH,
UWHKa B Apyrux Marepuanob R12 criocoGen pasmararecs ¢ obpa3oBa-
HHEM CWILHOACHCTBYIOIUX OTPABISIOINNX BEIUECTR, TAKHMX KaK (Goc-
reH, (PTOPHUCTHI BOJOPOA, XNOPUCTHI BONOPON M OKUCEH YIICPOLA.
Temneparypa paznoxeHua R12 B mpucyrcTBHM XKene3a, IMHKA, IO-
PANIOMHUHHA, MEOH U XJIOPHCTOTO Kanblius — 430 °C,
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Ilpy monagaruy XuaKoro R12 Ha He3alMILEHHBIE VYACTKH KOXH
BO3MOXHO 0OMoOpoxkeHHe. PUIHOIOTHYECKOrD BO3AEHCTBIA Ha NpOo-
OYKTEI HE OKA3BIBaeT, XOPOIUO PACTBOPACT XHPELI.

IIpy BasixaHHn R12 B Goablnux KogpYecTBaX BO3MOXKHO OTpage-
HHE, CASICTBHEM KOTOPOTIO MOXET OBITh NostBncHHUe yepes 30... 60 Mur
roJIoBHOM OoNMH, cnabocTi, yJyallleHUA NMynsca, peoThl. [IogobHoe co-
CTOSTHNE MOXKET MPOOOIKATECA OO 3 U H TIEPEXOOUTE B LIyOOKHH ATH-
TEABHBIM COH. _

B uncroM BrAe R12 HHEPTEH 11O OTHOLIEHHIO KO BCEM METaNIaM.
OnHaKo pH HATHYMY JaXe ManbIX KOJIHYECTB BNArH MPpOHUCXOANT FHI-
pomk3 R12. O6pasoBaBiiiMecd KHCITOTH BBIZBIRAIOT CHALHYIO KOpPpoO-
33U, CITOCOOCTBYIOT OMEJNHEHWK) CTANBHBIX HUIN(QOBAHHEIX TIOBEPX-
HOCTEI, PAaspyLIAT 3JEKTPOH3ONAIHIO 00OMOTOK BCTPOEHHBIX 3JICKT-
poapurareneii. Ceuden B R12 nokpeiBaeTcst cepo-0esbiM HATETOM XJI0-
pHIAa CBHHIIR, JJaTYHL TEMHEET.

Ipu atMochepHoM HAaBICHHMW M TeMrepaTypax ¢ebiiie 40 °C R22
MpencTaBnsgeT coboil OecuBEeTHRE ra3 co cnrabduiM 3anmaxomM xaopodop-
ma. IImoTHocTe razecbpassoro R22 npu atmMocdepHOM OaBASHHH U
temmepatype 20 °C cocrarndger 3,33 kr/M>, a xuakoro R22 npu armoc-
depHOM HasneHun — 1,4 xr/am?. TIpu temneparypax seire 400 °C oH
paznaraercsd ¢ ofpazopatieM GTOPUCTOrG BOLOPOAA, XJIOPHCTOTO BO-
nopoaa ¥ HeGombIIOre KonuyecTha hropdocrera, YucTeiil M ocyllIeH-
Hblil R22 MHEpTeH 110 OTHOILUCHHMIO K METATNIAM, HO B IIPHCYTCTBHH
BOIBl R22 criocoGeH pasnararbesi ¢ o0pa3oBaHHEM CONSAHON M TLIaBH-
KOBOM KHCIIOT, KOTOPBIE BbI3BIBAIOT CHILHYIO KOoppo3Hio. R22 asnger-
Csl XOPOIIHUM PACTBOPUTCIICM OPraHMYeCKHX BELIECTB, MO3TOMY MHO-
THE HEMETAITHYECKHE MATEPHAJIEL B €T cpene HecToHKH. OYeHb CHIB-
HO HabyxalT B cpeae R22 pe3dHbl, NMOTOMY TPHMEHAIOTCA TONLKO
XAaHOHOCTOHKHME PE3UHEL.

XagoHsl R12 1 R22 He B3pbIBalOTCA U He ARTAIOTCA ITOXApOOoTac-
HEIMH BellecTBaMH. XpaHeHHe ¥ nepeBo3Ky R12 ocyILeCTRIAIOT B CTaNb-
HEIX §/ITOHAX B CKIDKEHHOM Bule. [IpoOHoe ruapasnyyeckoe rapie-
HHE B SanoHax npuHATO paBHBIM 30 6ap. bannonsl ¢ R12 oxpaiiysa-
OT MAcHsiHOM, 3MaNneBOd MAU HUTPOKPACKOH aNiOMHHHKEBOTO LBeTa,
a HaAOMmMCH AeNaloT YepHOol KpacKoil.

XpaHeHue H nepeBo3ky R22 ocyllecTRIMIOT TAKKE B CTANBHBIX Ban-
JnoHax. [TpoGHOe rTHAPaRIHYECKOS JaRJICHIE B 0aJIIOHAX TIPUHATO paB-
HbiM 30 6ap. bannonul ¢ R22 oKpalllMBaloT MacsiHOMW, SMasieBOM MU
HUTPOKPACKOH amoMHHUeBOTO 11BeTa. Ha GannoH HaHOCAT ARe MONo-
CBI JKenToTo 1BETa, 4 HAAITHCE BHITTOAHAIOT YepHOH KpackKoii.

Avmuak (R717) — NH; asaaeTcs amoBUTBIM YAVILIHBEIM ra3oM ¢
PE3KO BRIPAXXEHHLIM BOCTMANUTENBHEIM IHeiicTBueM. IIpH BIOBIXaHHH
MApOB AMMHAKa MOABIAIOTCA Kallesib, XoKeHHe B TOPTaHM, OCHIUIOCTD
WM TOTEps Fonoca, HabyxaHue CIM3UCTBIX 000NI0YEK, IBICHM BpOH-
xMTa. CnencTsrenM OTPaRIAIONIETo ASHCTBHA aMMHaKa SIBISIOTCS H3Me-
HeHWe JABJeHWs KPOBM, U3MEHCHHE CRM3HCTHEIX ODOJIOUEK XKemyaKa
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(6e3 HenmocpeACTBEHHOTO MOMNaJaHHA aMMHaKa), Bo30yXAeHHue U yr-
HCTCHHE HEPBHOM CHCTEMBI. CepPbe3HBIM OCIOXHCHHEM MOXET OBITH
MOMEHTATbHAsA OCTAHOBKA ALIXaHNA B ¢a3e BLIOOXA.

ITonapanue aMMHaka B I1a3a MOXKET BBI3BATb HX OXor. Kuakui
aMMUAK BBRIZLIBACT OOMODPOXESHHE KOXH. [IpH nomnaiaHuK B CTPYIO raza
(npr aBapudax} HAOMIOAAETCA KPACHOTA U ONyXaHHe KOXH.

Temmeparypa BocIlUTaMeHeHHA aMMHaka 651 °C. AMMHAK B3pbIBO-
onaceH. Ilpy oGbeMHON KOHUeHTpaLMK aMMHaKa B BO3IYXE CBBIUIS
11 % W HATTHYHH OTKPHITOTO TUTAMEHH HAUHHAETCA ero ropeHHe. B3peiBo-
OTMACHBIEC KOHILIEHTPALIMH HAXOASTCS B nipenenax 16...26,8 %.

bannonel ¢ aMMHaKoM DKPAlMBAIOT B XEeNTHHT 11BEY, a Haunuchk
BBITTOAHSIIOT YEPHOM KpacKoii.

JanpeuiaeTcAa HCMOMB3ORATE H HATIOMHATE XNAIATCHTOM OaJUIOHBI,
Y KOTOPBIX HCTEK CPOK NEPHOAHYECCKOTO OCBHACTCABCTBOBAHNA (Gonee
S ner), OTCYTCTRYIOT YCTaHORMeHHBIe KieiiMa, HeUCIIPABHE BEHTHAH,
pe3pba, moBpexXIeH KOPNyc, Koco MIH crabo HacaXeHBl OalIMaKH,
OKpacKka M HAlIIUCh He COOTRETCTRBYIOT YCTAHOBJIEHHBM FIPABH/IAM.

HanonHeHHBIe 6anIOHB IEPEBO3ST HA PECCOPHOM TPAHCIIOPTE UNTH
Ha aBTOKAPAX B FOPH30OHTAIBHOM MOMOXEHHH ¢ YKNAIKOMH BeeX 6ario-
HOB BEHTHNAMM B OHY CTOPOHY, Mexiay HUMH pa3MelllaoT NpoKial-
KH B BHIE AepEBAHHBIX DpYCKOB C THE3/IAMH IToa GanoHs 1Hbo Haxe-
BalOT Ha BanNoHBI IO ABA Pe3MHOBBIX KOJIblIa, TIPENOXPAHSIONINE HX
OT ¥aapoRr Apyr o apyra. Ilpu nepeBo3ke v XpaHeHHH XTaI0HOBRE OaT-
NOHB! ROJIXKHBI OLITE MIPEAOXpPaHEHE! OT ISACTBHUS COMHEMHEIX JyUe.

BrnonHeHHe meiicTeyrolinx <IIpaBun ycTpoiicTBa M BesomacHoOM
IKCTINYATALMH COCYIOB, paboTalOIUMX IO JaBieHHEM» ABNSETC OO0~
3aTENBHBIM YCJIOBHEM TIPU MOAB3IOBAaHHHT DATINMOHAMHK, 3aMONMHEHHEIMH
X1aNareHTOM.

13.2. TpeGoBaHns K arperaTaM W 3JIeKTpooOOpYAOBAHNIO

B KOHEeTpYKUMSX MAIIMH JOIKHO OBITh NPEAYCMOTPEHO YMEHbIIIE-
HHE UIyMa Ha MecT¢ paGoThl B TIpeIeNiax YCTAHOBAEeHHBIX HOPM.

CHcreMa YIIpaBA€HKS MaulHHAMH AOKHA MMETh MHHUMAaNbHOE
YHCTO PYKOATOK U KHOMOK, GHICTPO OCTAHABNHBATE ABHXKeHWe pabo-
YUX OPraHoB MAWKWHLL, HAXOOAINMNCA B NIOO0M MONOXEHHH, HCKITIO-
q4arh CAMOITPOU3RONABHBIA WAW CIV4AHHBIA NMyCcK MeXaHH3IMOB, Npe-
JAYCMaTPHBATh BO3MOXHOCTE BKJIIOUEHHA M BBLIKJIKYEHHS MALUUHBI C
pabouero Mecta. PYKOATKH, pblYary, py4ykH, MaXxOBHKH, KHOMKHA OO~
KHBI HM&Th YIOOHLIH JOCTYIL.

KHOMKH «NyCcK» JOMMXHBI ObiTh 3aMeTHBI 11 YTOIUICHBL HA 3...5 MM
OT YPOBHS KPBILIKH KOPOOKH,

CHrHanu3auus onacHOCTH TIPHMeHSeTCH KaK B BHAE CAMOCTOATEN b-
HOH CHCTEMBI, TAK H B COYETAHHH ¢ MPeJOXpAHHTENBHBIMH YCTPOit-
cTBaMH. BecbMa 3¢ HeKTHBHBIM ABARETCS COYCTaHMe ONOKHMPYIOLIHX H
NPEIOXPAHUTENBHBIX YCTPONCTB.
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PaboThl Mo peMOHTY, TEXHHYECKOMY OCMOTPY, PErYJIHPOBKE arpe-
rara H HpHGOpPOB HEODXOAHMO NPOBOAMTE ITPH OTKIICYEHHOM OT 27eK-
TPOCETH ATpEerare.

PaboTHMKH MarasvHa He JOJIKHE IMPOH3BOIHTL HUKAKHX padoT no
PerymuUpoBKe U HacTpoiike ApUOOPOR ABTOMATHKH, WM 2arIperiaeTcs
TPOraTh 3alIOpPHbLIE BEHTHIH, KOJINAYKOBBIE TAHKH B IPYTHE Y371Bl XO-
JOOWIEHOI MAaINMHEL B ciivyae TeXHWUeCKX HeHCTPARHOCTEH WIH BO3-
HUKHOBEHUS aBApHIWHOIO COCTOAHUSA arperatr ciaegyer HeMeaNicHHO
OTKJIOYHUTE M BBI2BATE Mexaduka. Ilpn oOHapyxkeHHH yTedeK xnaja-
reHTa HeOOXOMHMO OTKDHITH JABSPH H OKHA s MPOBSTPHBAHNA NIOMEe-~
IEHNA MK BKIIOUNTL BCHTUTALIKIO.

O6cay>KMBAIOILMII TIepcoHan 00:a3aH BCKPBIBATL PAa3NnHUHBIE 3Ie-
MEHTH! YCTAHOBKH, a TakoKe OaNMOHBL ¢ XJIaJareHTOM B 3allUTHBIX
OYKaX; MPH 3TOM B CHCTEME JaRNeHUE NO/DKHO OBITE CHHIKEHO MO aT-
MochepHOTO.

3anpemaercs:

pa3MeIlaTh TTOCTOPOHHME MIPeIMeTH HA OTPpaXKICHUAX arperara H
BOKPYT HETO;

XPAHHUTD MPOIYKTEl HEMOCPEACTEBEHHO Ha HCMTAPHTEAX M HOAA0OHAX
TOPFOBOTO XONMOOWIBHOIC 000pYAOBAHHA;

UCIIONIB30BaTh CKPEeOKH, HOXH H JIPYTHUC TIPCAMETH A1 YAANECHHUA
CHeTOROM WYDOH ¢ UcnapUTeneii.

SAeKTPOABMIATE/H, 2ASKTPOTIPOBOAKA, INMEKTPOANNAPATEL W TIPO-
HHEe I/ICKTPOTEXHHYSCKHE YCTPOHCTBA AOMXKHBL!I YAOBAECTBOPATL AEH-~
CTRYIOUIMM «[IpapunaMm ycTpolicTBa H Be30NMAacCHOH PKCIUTYaTallHH 2JIeK-
TPOYCTAHOBOK»., YacTH 3MeKIpHUeCcKHX YCTPOICTE, HAXOOALMXCH MO
HAMPAXEeHHEM, JOIRKHLI HCKIKYAThL BO3MOXHOCTE NMPHUKOCHOBEHUA K
HUM. OTO JOCTUTAETCH TIPUMEHEHHEM CTISIIMANEHBIX OTPaXIeHHH, H30-
asneit TOKOBEAYIHHX 4acTeil, UCIIOAB3OBAHHEM GIOKHMPOBOK M pac-
MONOXEeHUEM MX B MECTax, HEHOCTYIIHBIX MN1A padoTaloluMx, a NMpH
HeoOXOAUMOCTH TpHMeHeHHEeM 3allHTHOrO 3a3eMNeHHS. JMEKTpO-
TMIPOBOAKY PEeKOMCHIVETCS 3aKIIOYaTh B TA30BbIe TPYOLI HJIH MeTal-
JHYECKHE PYKaBa M TIPOKAANLIEATE BHYTPH CTAHWHEI, IONAa M T. M. Tpy-
Gbl, KOTOPBIE 10 KOHCTPYKTHBHBIM COODDANXKEHHAM HeIbasd NPOJMOXKHTh
BHYTPH CTAHMWHEI, pa3peliaeTcs IPOKNAIblBaTE CHADYKH, HO NTPH 3TOM
X CNIEAYCT PacioNaraTth B XKejobax, rmyOHHa KOTOPBIX NMO3BONACT CKPHITh
TPYOONPOBOA 3aNOLIHLC ¢ HAPYXKHOW MOBEPXHOCTHIY CTAHWHBI WJIH
METATINOKOHCTPYKLIMH.

CraHVHa MAlUHHEL, KOPHYC JICKTPOABHUIATENA, KOXYX DIEeKTpoar-
MapaTyphl, KaKk H JpyTiie MeTAINWYeCKHEe YacTH, KOTOPHIE MOI'YT OKa-
3aThCA IO HANPSKEHHEM, OOMKHEBL ObITE 3a3¢MACHBI, CHAO0XeHEI CHe-
LIHAABHEIM GOATOM ¢ 1Wai6oi. bonThl HODKHLL OBITE 3aUHILIEHE] OT KOp-
PO3HH H MMETh YHCTYID TIOBEPXHOCTH JUTSI KOHTAKTA C 3a3eMIISIONICE
IMHHOW. BOAT nomkeH MMETh 3HAK «3azeMieHHe» WK «3emisi». TIpn
BO3HHKHOBCHHH COTpsICCHHH MM BHOPaL¥i NpH patoTe HEOOXOAUMO
MPHHATE MEPHI MPOTHR OCJIabJIeHAA KOHTAKTa (KOHTpraifke, KOHTPS-
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LiHe WalGh! ¥ T.11.)- 333¢M/LATh 060pynoBaHNe, YCTAHOBIEHHOS Ha IBH-
KYIIMXCS YacTax, HEODXOMMMO ¢ IIOMOILIC THOKHX MPOBOAKMKOB.

Ecu mpusolsl 1EKTPOOGODYIOBaHMs, YCTAHABIMBACMEIE HA Ma-
winne, usonuposalbl OT €€ CTAHHHEL, TO B WX KOHCTPYKLIMH ClenyeT
MpeaycMaTpuBaTh YCTPOHCTEA A CAMOCTOATENEHOTO 3a3¢MICHHA.

Bémman xonoaiisHOTO 000pYIOBaHMS AOIOKHEL GBITH BEIBELICHEI
MHCTPYKLMH 110 3KCTUTYATAlNH XOJIONMIBHBIX YCTAHOBOK, CXEMBI YC-
TAHOBKY W TpyGONpOBOIOB, NPABUNA TeXHUKH Ge30MacHOCTH 1 Tpa-
BHJIa okazapud moMOLIM TIOCTPANABIIMM,

Jns okasaHus NOCTPANABLINM NOBpayeGHOI NOMOLIN HEOBXOANMO
UMeTh B Hanpuyy MAXUBHIYAIBHBIE CpecTBa SAlUMTHL (ATMTEYKH).

3ampeuacTcAd:

BIJIIOYATS XONOMAPHYIO YCTAHOBKY TIpU OTCYTCTBHH 3allIMTHOTO 3a-
seMIIEHMS WK 3aHYIEHUA SMEKTPOABUTaTe e, MYCKOBLIX NpudOpoB,
oxTaxaaemoro 060pYLOBAHAA H IPYTUX METATAHYECKUX YacTeil;

sKeIyaTnpopalb 00OPYIOBAHYE TIOCTE HCTEUEHHS CPOKA HCTIBITA-
HHS M3osaLiH 2NeKTPHYECKOR CETH 1 3aLINTHOTO 3a3¢MNEHUS; OHO
JIGIDKHO TpoBoAuThCA €XETOIHO € MpUMeHeHHEM NPHOOPOR;

CHUMATL 3alTHEIE KOXYXH ¢ TOKOHecyIIMX 4YacTell MarHMTHBIX
nyckatesneit, KieMMHbIX KOpoGOK 3nmekTpoapUraTenei, npuGopoB ae-
TOMATHKI W Apyrw¥ YaCTeH, HAXONSILIMXCA MON HaTpPSXKeHHEM;

CHHMAaT orpaxSCHHA C ABWAKYUIMXCH M BPAILAKOLIKXCA YacTel ar-
peraTa;

3KCIUTyaTHpoBarh OOOPYIOBAHWE TIDU CHATBHIX 3AIMTHBIX KOXYXaX €
yacTeit oBopyaosatififl; HAXOIIMAXCS 110L HATIPSIKCHHEM;

npHKacaThea K ABIKYLIHMCA HaCTSM BKIIOYEHHOTO B CETh arperara
He3aBUCHMO OT TOrO, H2XOIHTCH OH B paGoTe UAH B TIEPHOAC ABTOMA-

THYECKOM OCTaHOBKH:
3KCILTYyaTHpoBaTk obopynopatie npu HeUCpaBHBIX Mpubopax aB-

TOMATHUKH ¥ 3al(HTEl
BRITOAHATH paGoTh! 1O PCMOHTY OB OpynoBaHust, peryIHPOBKe NIPH-
GopoB JHLaM, He HAKOMBIM € PAGOTOM XONONUNBHBIX MALIMH;
ycTaHapKBath HA VICKTPOIIMTRAX CamMozieNbHEIE PEAOXPAHHTEH
(KyuKu) BMecTo CRRHIAPTHLX MIABKMX I1peloXpaHHTeNeH (mpoboK).

13.3. JoBpavyeOras nomomm

Tpu ompagaenu X1G00KOM TIOCTDANABIIETO HEOGXOLUMO BHIEECTH
Ha CBexMil Bo3ayX WIH B UMCTOC TeTijToe moMellcHHe. B aToM coryyae
crenyeT ocpoboanTh €T0 OT CTECHTIONITe i1 ABIXaHHE ONEHUIBL, CHATD 3aT-
PA3HEHHYIO XIagoHoM OACKIY H NNPEeNOCTaBUTE [10CTpanasuemMy moJji-
HETH Toxoit. Bo BceX STYHASAX OTPABTTEH M1 HEOOXOAMMO JIaBaTh BAbIXATD
eMy MeTuuuHCKHH KHCAOPOIL B TedeHpe 30...45 MUH (M3 Pe3NHOBOH
nomywIK, Ganioha), TPETE GOMBHOIO (0Gno)uTh Ipenkami). B cyvae
AYGOKOTO cHa i BO3MOKHOIO CHILKCH M5 Go/IeBON UyBCTBHTE/ILHOCTH
cnemyeT cofmoaaTs OCTOPOXHOCTE, YTOGEL He BHI3BATh 0KOTOB. Heob-
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XOAHUMO MIOCTPAlABLUIEMY HaBaTk IUTH KPEIIKUMA CagKkUi yait unu Kode,
BAOEIXATH C BATHI HAUIATBIPHBIIL cITHPT. HezaBUCHMMO OT COCTOAHMA F10-
CTPaZaBillicro A0MXKHa OLITE BRi3BaHa CKopas 1ToMoiiib. Tpi Hanidii
ABACHUH pazapaxe¢HWA CIAUIHCTONH 00OMOUKHA PCKOMEHAYETCA MOJOC-
KATb HOCOLMOTKY 2%-HBIM PaCTBOPOM CONEI FUIH BOIOIL.

IIpyd nmomagaHuy XNagoHa B [Na3a HeoOXOTUMO OOHIBHO ITPOMBITE
HX CTPYEH YMCTOH BOIBL. 3aTeM CAEIyeT J0 TIPHXONa Bpaya HalneThk TeM-
HbIE 3ALIMTHBEIE OYKH (He 3a0MHTOBEIBATEH IJla3a, HE HaKJIafbIBaTh Ha
HUX TIOBA30K).

ITpu nonamaHHM XMagoHa Ha KOXY HadAo#aeTcda Mpolece ee
obMopaxuBaHus. B 3ToM ciydyae ciedyeT OKYHYTh MOPaXeHHYIO KO-
HEYHOCTE 8 Tetuyio Boay (35...40°C) va 5... 10 MuH MM coenath 06-
HIYIO BAHHY (B cliyyae [1opaxcHus DOIBIION MOBEPXHOCTH Teaa). Koxy
TOC/IE BAHHBI OCYLIMTh HE PACTHPAHNEM, & NIPHMKIAABIBAHHEM XOPOLLIO
BOHMPAIOWETO BOLY NOJIOTeHUA. IToce 3TOro cneiyeT Ha MOBPeXACHHBIN
YYACTOK HAOXHTL MAPACBYIO IMMOBA3ZKY MNH ¢Ma3aTthk ero Masbio. [IpH
OTCYTCTBHH Ma3d CJICAYET HCITOAB30BaTh HECOMEHOE CIIHBOYHOE MAacio
WAM NOACOJIHEYHOe, B caydyae nodsiaeHHA My3bipeil HH B KOeM cnyyae
HEJB3S1 HX BCKPBIBATh, 4 HAOXHWTE NMOBA3KY Ha ITY3bIpH.,

B MawmHHOM oTaeeHHH hpesHOBOH YCTAHOBKH AOIKHa OBITH arl-
TEYKa CO CPeCTBAMU /s OKa3aHUA HoBpaucOHOI MOMOIUM NpH Mopa-
XeHHH XJIagoHOM. B Hee TOMKHBI BXOIHUTE:

HaWIATLIPHEIHA CITHPT (NI ABIXaHHWA);

BancpHAHOBLIC KaTLIH,

ABYYIJIEKHCAAA cOAa (IS MPOMBIBAHHSA a3 WIH MTOJIOCKAHWSA ropsia);

TEMHEIC JAHIHTHLRIE OMKH,

Ma2b BHIIHEBCKOTO MM MeHHUMUIHHOBAA M T. 4.

Iipu ompasnenuu napamu ammuaxa MOCTpamaBUINIT AOMXeH GHITh
BBIBCAEH Ha CBEXHI BO3NYyX WIH B YHCTOe TenAoe nmometuexune, Ilocr-
PAsABLUEIO CIeAyeT OCBOBOINTE OT CTECHAIONIEH ABIXaHHE ONEXKIbL,
CHATH 3arpA3HeHHYIO OOCKAY H TIpeZ0CTaBUTh eMY TIOAHBIN TTOKoi. 3aTeM
TPOU3BECTH HHFATALMIO (H3 YaliHHKa uepe3 OyMaXKHYyIo TPpyOKY) Tel-
JIBIM ITapoM, conepxamuM | ... 2%-Hblli pacTBOP NMMOHHO KMCJIOTHI,
W HAITOWTh KPEeNKUM CHaAKHUM YaeM, Kode, TMMOHAaAoM UK 3% -HEIM
PacTBOPOM MONOYHOM KUCHOTH. B ciyyae oTpaBlAeHHS peKOMEHAYeTCH
B TedeHue 30...45 MHH BOBIXaTh KUCAOpoA. IMocTpagasiiero ciaeayer
COrpeTh (OONOXUTD I'PeNKaMM ).

Hpu pazzpaXeHHH IMOAOCTH pTa CHASAYET MOAOCKATE HOCOTACTKY
2%-HBIM pacTBOPOM cOIbl WIH BoOAoi. [TocTpamaBlUnii, He3aBHCHMO
OT €0 COCTOAHUS, AOJKEH OLIThL HANpab/ieH K Bpady. B caydae nosipne-
HUA YAYLILA, KAWAA €00 CNeJyeT TPAHCMOPTHPOBATE B JIEXKaUueM MOIo-
KkeHuu. I1py nonagaHUy aMMHAaKa B TAa3a HEOGXOIHMMO HeMeOfieHHO
NMPOMBITE TIOCTPANABIIEMY IJ1a3a ¢Tpyelt YHCTOH BOABI, OJETh TeMHBIS
o4ku. [1aza He cnenyer 3a0HHTOBEIBATE M HAKMAIBIBATE HA HHX MOBA3-
k. [Tpn obMopoxeHNH aMMHAKOM HeOGXOMHMO HampaBUTh Ha Tiopa-
XKEHHYIO MOBEPXHOCTh MOWHYIO CTPYIO YHCTON BOIBI, 3aTéM OKYHYTH
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MOPAXEHHYIO NMOBEPXHOCTE B TeIylo Boay (35...40°C) Ha 5... 10 MuH
MM, B CiIyvae NMOpaxXeHHA OOnplUolf MOBEPXHOCTH, clenars olduryio
BaHHY, [TOCAE YE€ro OCYIUUTE KOXKY XOpPOIHO BOMPAKLIMM BOOY MOAO-
TEHLEM (pacTHpaHHUe He JOMYCTUMO). [Jocne 5TOro HAJIOXKNTE Ha TIO-
PAXKECHHBIH YYaCcTOK KOXH MOBA3KY ¢ Ma3bid BUILIHEBCKOrO MM MeHM-
LHHATHHOBON Ma3blo.

13.4. IIpasuna Ge30macHO| 3KCNAYATAIIHE AMMHAYHBIX
XOJOIHJIbHbIX YCTAHOBOK

HeoOxoauMo noaaepXBaTh MAaKCHMANBHYIO IePMETUYHOCTE AMMH~
AYHOH CHCTEMBI. ¥TEUKH aMMHaKa pa3pelraeTca HCKAThb TONBKO ¢ T0-
MOUIBI0 HHAKKATOPHO GyMary: Tipy HaTHYMY aMMMaKa OHa OKpACUT-
cs1 B KpacHbiid UBeT. [ToaTsarysare GONTH BO (IaHLIEBBEIX COEANHEHUAX
M 3aMEHATH CAUIBHUKOBYIO HADMBKY 3aNOpHOH apMaTypel CAEQyeT OC-
TOPOXHO, NMPEIRAPHTEABHO OTCOCAB AMMHAK W3 MOBPEXKICHHOTO yva-
CTKA M OTKJIHUYMB €r0 OT OCTaNbHOI cucTeMbl. OTKpBIBATL UMAHHIPH!
KOMIIPECCOPOB, NEMOHTHPOBATD annapaTypy M apMaTypy paspeliasTcs
TOJILKC TOCNE YOATEeHUS M3 HHUX aMMMaKa 0 Macla M FpH HTHYUU
aMMuavyHoro npotrueoraza (mapku KJI) ¥ pesnHoBHIX niepyaTok. Oc-
TABLUMHCA AMMMAK BBIBOJAT Y€PE3 LIAHT HAPYXY B COCYI ¢ BOIOH
Noa ee ypoBeHb. IIpH BHYTPEHHEM OCMOTPE UHANHAPOR H aNmnaparos
pa3pelIaeTCA NOAB30BATHCA MEPEHOCHBIMH JJaMIIaMU HaTIPSTKEHWEM HE
Bbiwe 12 B. BEIITYCKATE MACIO U3 MacIO0TASINTEIIS CICIYET YEPE3 Mac-
nocOGopHUK. [IpH 3ToM cledyeT NMOAB30BAaTECA IPOTHBOTA30M U pe3H-
HOBBIMH NcpyaTKaMu. batapey U BO3MyX0OXTaAHUTEH OCBODOXKAAIOTCS
OT Macna B NpoOLECCce OTTAMBAHUSA NpPU CIHMBE XWIKOTO aMMHAaKa B
OPeHAXHEIN PeCHBED,

BuINTYCKATh BO3IYX M3 CHCTEMBI CIeAYeT Yepe3 BO3NYXOOTACTHTEH
B COCYA ¢ BOAOI, KOTOpad JOJKHA TOIaBATHCS HENpepHIBHO.

Bc¢e yCTaHOBICHHBEIE MAHROMETPBI JOMKHEI OBITE 3anaoMOMpOBaHEL
WIH HMETH KI€HMO rocyaapcTBEHHOTO nosepured. [Iposepars pado-
YHe MAHOMETPBI H 3aMHCHIBATE TIPOBEPKH B XYpHan HeoOXomuMO ye-
pe3 Kaxnplie 6 Mec., TpeJoXpaHHTeNbHbIE KIAMaHb KOMITPECCOPOB
CIIEIVET TIPOBEPATEH HE peXe OJHOTO pa3a B 12 Mec. H NOCAe PeMOHTA.
TIpoBepKa NPEAOXPAHUTEIbHBIX KIANTAHOB TIPOBOIUTCS B COOTBETCTBHH
C AeHCTBYIOLUEH NMPOH3BOICTBEHHOK MHCTpyKIMeil. ITpu HeobxoauMo-
CTH TIPOBEPKH NMPEAOXPAaHUTENLHOTO KarnaHa TwioM0y CHIMAKOT TOMb-
KO MO PacTIOPAKESHHIO MEXaHHKA XOJOAMIBHONM YCTAHOBKM H B €ro
NPUCYTCTBHH,

3anopHble BEHTHIN Ha HATHETATENbHBIX MArKCTPANSIX OIKHBI OBITH
3aIUTIOMOMPOBAHEI B OTKPBITOM NOJOXEHHH, 32 UCKIIOYECHHEM 3amop-
HEIX BEHTUJICH KOMMPECCOPOB.

[Tocne peMOHTa KoMIIpeccopa, afnaparta, TPYOOIIpoBOOORB, a TAKKe
[OCHE JJIUTENBHOTO BHIHYAKIECHHOTO OTKIIIOUEHHA KOMITpeccopa (Ooib-
LLI¢ CYTOK) HSKYPHAA CMEHA MOXCT TIPOM3BOAKTDL MYCK KOMIIPECCOpa
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TOJNBKO C MUCLMEHHOIO pa3pellleHUs MEeXAHUKA XOJOAWAbHOH yCTa-
HOBKH WIH JIMUA, ¢ro 3aMeHsSowero. [Ipyd 3TOM ITYCK KOMIIpeccopa
OCYILECTBAAIOT BPpYUHYIO MIPU 3aKPHITOM BCACHIBAIOLIEM BEHTHIIE,

OyHUIATE TPYOBl KOHAEHCATOPA OT BOOAHOTO KaMHA pa3peluacTes
TONBKO TOCHE OCBOGOXACHUA €0 OT XXHAKOTO aMMuaka. Ilomentenune
OPOCUTEIBHEIX KOHICHCATOPOB CHeIYyeT 3aKpPBIBATE HA KIKY, XPaHsi-
HIMECS v JexypHotli cMeHBl. KoxXyXoTpyOHEBIe KOHASHCATOPS! U IHHET-
HBle PECHBEpRI, PACTIOIOXEHHBIE CHAPYXKH, OTpPaXMAIOTCS METAJUIH-
YecKUM OaphepoM ¢ 3amupaloiiMcs BxodoM. [IpH MCNonb3oBaHHH
KOXYXOTPYOHBIX UCTApHUTENSH TeMIIepaTypa 3aMep3aHHA paccosia Jo-
’KHa OBITH HUXKE TEMIEPATYPhi KHIIeHU Ha 8 °C, a NpH OXAaKAcHUH
BOJAbBI TEMIICPaTYPpa KHIIEHHA aMMHaKa — He Huxe 2 °C, Bpixoriouarens
{KHOIKa) IKCTPEHHOH OCTAaHOBKKM KOMITpECCOpa HOJKeH OulTh Mpo-
IyONnHpOBaK BHE MALWHHHOTIO OTASACHHA. [IpoBepATh MPUCYTCTBHE aM-
MHaKa B paccofic C/ACOYET He peXe OAHOro pasa B mecan. Ha wure
pEryaupyioiliel! CTAHUWH Hal KaoKEBEM BEHTWIEM IENaiTcsd HAIMUCH
C YKA3aHWEM, KAKHE anmapaTbl MAM OXIAXIAEMBIE MOMEWEHHA 00-
CITY>KUBaET JAHHEIH PErynupyOlWMNid BEHTHIID.,

3anopHble BEHTHJIM BO H30eXKaHWE 3aKAHWHHBAHHA OTKDPBIB2TH O
OTKa3a 3anpeluaercs. Ileperpes napa, 3acacplBacMOro KOMIIPECCOPOM,
AOLKeH ObITh Ha 5... 15 °C Bhlllie TEMIIEPATYPHI KHIIEHWA aMMUaKa. TeM-
MepaTypa HarHETAHNS JN9 BepTHKANbHBIX, U-00pasHbIX W OMNMO3MT-
HbBIX KOMITPECCOPOB Ke 1oMmKHa npesbliiath 150 °C. CHuXaTts TeMnepa-
TYPY HATHETAHHSA NYTeM BIPHICKHBAHKHA XHAKOTO aMMHAKa BO BCackl-
BaIOWMH TPYSONPOBOA KoMOpeccopa eochpewtaerca. [1pn noaknioye-
HUH K paboTamiueMy KOMHAODPECCOpY ROTIONHUTENBHOM TETTOBOM Ha-
TPY3KH BCACHIBAIOUIWI BEHTHIL HEOOXOAMMO BHAYaIE TIPHKPRITE U TO/hb-
KO TMOCNE MOAKTIOYEHHS MOCTEMCHHO €ro OTKPLITE. [TpH 3TOM ¢eayer
HaGmonaTh 3a TeM, YTOOH TeMItepaTypa [eperpesa 1Mapos Ha HarHeTa-
TEJIBHOIU CTOPOHE KOMIpeccopa Obl1a He HHxe 70°C,

PaboTHUXaM ¢cO CNenMANTBHOM MOATOTOBKON HEOOXOMMMO IIpoBe-
PATH HCIIPABHOCTE ABTOMAaTHYeCKUX MPUOOPOBR (HE peXe OJHOIO pa3a B
kBapran). OTraHBaHHE BO3ZYNOONTAOUTENCH NPOU3BOINTCS FOPAYUMHU
MmapaMHi aMMHaKa WIH SNeKTpooborpesoM.

ABapuiiHag pabora B MOMELUEHHH, COAepXalieM Mapel aMMHAKA,
paspellaeTest NpH YYacTHH B Hell He MeHee ABYX YeTOBeK, CHADKEH-
HBIX [TPOTHBOTa3aMH, ¥ pabOYHX MECT, a TAKKE CHAPYKK MALIMHHOTO
OTHcNeHUS (00S3aTENLHO PANOM CO BXOJHOM NBEPEIO) B WKady JON-
XHBI HAXOAWUTRCA 3aMacHble MPOTHBOTa3bl. B KaxaoM JTHYHOM WKag-
qyHXe, COOTBETCTBYIOIUNX YHCAY pabouMx MAllHWHHOIO OTIejieHNs, 3a-
HATBLIX B OJHY CMEHY, TAKXKE HOIXKEH ObITh MPOTHBOrA3 H Pe3MHOBBIE
nepyaTky. Kaxaeplii MpoTHBOras AoJXKeH UMeTk HE MeHee JIByX 3alac-
HEIX (PUIBTPOB.
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