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Bsenerue

Hacrosiwas kHura n3gaHa B C8si3u C NOXeNaHNsMmy MHO-
rOYUCTICHHOUN ayaNTOPUNA YUTATENEN XypHana «Xonogusb-
Has TexHuka». B Hee sownmn crarsu, onybsiMKOBaHHbIC 8
XypHane no4ty 3a tpexnetHnii nepunog (Ne1 — 6, 9 — 12 -
1991; 1, 3, 5, 7-8 — 1992; Ne 2, 3, 5, 6 — 1993 r.) nog
Pybpukoi «U3yHaloLmumM OCHOBbI XO/IOANITIbHOU TEXHUKN».

ABTOpbI CTATEH — U3BECTHBIE X0/104M/TbHOU OOLLECTBEH-
HOCTU BbICOKOKBA/INDULINPOBAHHBIE CNEeLnanncrbl B ,aaH-
HoUu obnacrn.

KHura gononHeHa HOBbIMU Marepunanamum 06 030H069-
30r1aCHOU X0104MJ/1bHON TEXHNKE, a/lbTePHATUBHbLIX X1a4a-
reHTax, peTrpopure AeACTByoWEero xon04mabLHoOro o6opy-
f[osanuns (tema 18) ¢ ydvetoM TpebosarHui BeHCkor KOH-
BeHUun 00 oxpaHe OkpyXxawlweih cpeab n MoHpeaibCko-
ro lporokona. lNpuBE[EHbI TAKXEe CrpaBOYHbIC CBEAEHUS
O BbIITYCKAEMbIX B HACTOSILLEE Bpems nNpeanpuitnamm Poc-
cum n cTpaH CHI™ xono4nnbHbiX MaLWnWHaXx, arperarax, KOM-
rnpeccopax. '

Hapneemcs, 410 cogepxawiasicCd B KHUre mHoopmayus
Oyaer nose3sHa He TOJIbKO TeM, KTO OCBANBAET OCHOBbI XO-
N104MNILHON TeXHWKN, HO U crieumannctam, paboTaowmm B
,00/1aCTN UCKYCCTBEHHOIO X0J1044.



TEMA |
du3nyecKkHe OCHOBMI

HCKYCCTBECHHOr0 0OXJ a)xnenuﬂ

N3 (H3IHKH H3BECTHO, YTO NOHATHA
«XOJIOA® H «TEMJIOTA» YCJOBHH, Tak
KaK HX (pH3M4ecKas NpHpPOAa OfHHA-
Kona. Ten,rlora ~ 3TO O/IHH U3 PHAOB
FUEPTHUH, KOTOPLIH MOMeT GuiTh npe-
0oGpa3oBaH B ee pyrHe BHAL, H Ha-
o6opoT. Tennota MoXer NEPexoaHTb
OT oAHOro BeulecTsa (tena*) k apy-
roMy JHWbL NPH HAJHYHH Pa3HOCTH
TeMNepaTyp MeMAy RHMH.

BeulectBa HaxoAATCA B OLHOM M3
Tpex (ocHOBHMX) ¢a3osbix (arperart-
HbX) COCTOIHNUA — TBEPAOM, XHA-
KOM HJAH ra3o06pa3HOM — B 3aBH-
CHMOCTH OT OKPYXAIOWHX YCNAOBUA
(naBaeuHn W TeMnepaTypel) U MO-
FyT NEpPexoAHTb H3 ORHOTO COCTOR-
HHA B APYroe NpH NOABOAE WJAH OTBO-
A€ TenJoThi, BH3LBaIOUleH HIMEHC-
HHE CTPOEHHA BelUlecTBa.

Tsepnan ¢pa3za — arperathoe
COCTOAIHHE BELUECTBA, XapakTepH3ye-
MOE€ MCCTKOH MOJIEKYNARDHOH CTPYK-
TypoH. Tsepaoe Tes0 COXpaHAeT CBOK
dbopmy H pasmepnl, NPAKTHYECKH He
CXHMaeTen.

XKuakan ¢paza — arperatHoe
COCTORKHHE BEULECTBA, MOAEKYJbi KO-
Toporo, o6naanaoutne Goabiued sxnep-
l‘"?ﬁ YeM MOJCKYJNbl TBEPROro Teaa,
He TaK NAOTHO COEAHHEHW Apyr ¢
apyrom. 3To noasojser HM OGonee
ACrKO NPEcAOAEBATHL CHJbI BIAKMHO-
ro nputsKeuns. JKHAKOCTb npaKkTH-
YECKH He C)KHMAeTCH, COXpaHAeT CBON
o6beM. HanGonee xapaxrepHas oco-
G6CHHOCTD JKHAKOCTH — TEKYYECTb,
6aaronapa KOTOPOA OHa NPHHHMaeT
¢opMy cocyna, B KOTOPOM HAXORMTCH.

[a3oBan wiH naposasn ¢a-
3a — arperaTHoe cOCTOsiHHE Dellle-

* B duanke (oA TCMHHOM <TEAG>»
NOHHMAIT AI060C BEULECTBO HE3aBHCHMO
OT ero arperaTHoro coctrosHua., B xo-
JOARRLHOA Texuuke OOLIYHO HMET ALAO
C BCUIECTBAMKH B JXKHAKOM WAH ra3o-
O6Pa3IHON COCTORHHH,
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CTBA, MOJIEKYJIh KOTOPOro, 06Aanalo-
wHe GONbWEA IHEPrHed, yem mode-
KYAbl XHAKOCTH, HEC CBA3aHbL CHJa-
MH B3aWMHOTO MPHTAMEHHA H MABH-
xytea csoloano. az aerxo cxu-
MaeTcsl H 3aNoJHAeT Bech 06beM COo-
Cyna, B KOTOPOM HaXOAHTCAH.

flap otanyaercs OT rasa Tem, YTO
ero coctodnHe GOAKKE K HAKOMY
COCTOAHHIO. [a3 — 3TO CHALHO ne-
perpeThifi nap. B napokoMnpeccHoH-
HbIX XONOAHAbHBIX MalliHHaX pabouee
peiecTBO 06LIYHO HAXOAHTCH B XKHA-
KOM H Napoo6pa3HOM COCTOAHHH, B
OTAHYKE OT TAK HA3bBIBACMLIX ra3Q-
DBhiX XOJOAHJALILIX Maulni, 8 KOTO-
poix paiouce 'BelilecTBO — rai —
He MEHSiCT CBOEero arperatHoro co-
CTOAHHA. ‘

Ecau TeMnepaTtypa BeulecTBa Bbi-
Wwe TeMnepaTypsl OkpyXaiouleii cpe-
aAsl (RO3ayxa, 80AW H np.), TO era
Ra3LIBANOT FOPAYHM (TENNLIM HAH HA-
rpeTbiM). CaMONpOH3BOABLHOE MOHH-
XKeHHe TeMnepaTypn Beulecrsa Ao
TeMnepaTtypnl. OKpyXaiouied cpeaul
H43bIBAIOT €CTECTBEHHLIM OX-
NaxAeHHEM.

Monnxenue TeMmnepaTypul Bewe-
CTB3 HHXE TeMnepaTyphl OKpyKalo-
wied cpeanl BO3MOXKHO NYTEM HCKYC-
CTBEHHOFO OXJAAaXACHHH, a
CaMO BEUIECTBO, TEMMEPATYPB KOTO-
pOro HHXE TeMnepaTyphl OKpYyXao-
e cpejdbl, HaILIBAT XOAOAHLIM.

Takum o6pa3zoM, HCXOAR U3 OTHO-
CHTEeNIbHOCTH ROHATHA XoJsofla U Ten-
JOTHI, MOXHO JaTh CAeAYOULee onpe-
AeneHHe: XOAO0A — 3TO TENAOTa,
OTBOAHMAaR OT BellecTsa, TeMnepa-
Typa KOTOPOro HH)XXE TeMmnepaTyph
OKpYyKaloieR cpeam.

(o TemnepaTyproMy ypoeHio pas-
Jauvaror obaacth (puc. l): ymepen
HOFO XONOA2 — OT TEMNEPaTypb
OKpyxalotueii  cpeanbl (ycnosHc
20°C) ao —120°C — W raybo
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Koro xoaoxa — or —120°C
no a6coaoTHoro Hyas (—273,15 °C)

HckyccTBennoe oxnakaeHne Mox-
HO OCYWIeCTBASITL ABYMs cnocoda-
MH:

C TOMOWbLI0 JpYyroro BeulecTsa ¢
60Jiee HU3KOH TeMnepaTypoi 3a cuer
O0TBOAA TeMJOTbl, yaule BCEro npH

H3MEHEHWH ero arperaThoro co-
CTOSIHHS,
c NOMOULLIO OXNAXKAAIOLHX

YCTPOHCTB, XOJOAWALHBLIX MaUIHH W
YCTaHOBOK, KOTOpbi€ COCTABARIOT CHe-
UHANHIHPOBAHHYIO 06NAaCTb TEXHHKH,
Ha3LIBaeMYyI0o XONO0OANABbHOM
TEXHHKO#.

Ipexae yem nepeiTh K Goaee noa-
pobHOMYy paccMoTpeilnio cnocolon
HCKYCCTBEHHOrQ OXJaM/1EHUA, OCTa-
HOBUMCH e€llIC Ha HECKOTOpLIX [HOlN-

~THAX K ONpEACTeHUNAX, Gea YCBOEHHA

KOTOPHIX  HEBO3MOXXHO  H3yueHHe
OCHOB XOJOIAHJAbHON TEXHHKH.

Koadnuectso TenaoTu Q us-
mepaioT B JKoyaax {(JlK) HAH KH-
aomkoyasx (kJx).

PUC. 1. O6aacTe HckyceT-
BEHHOTO OXJAXKALHHS

J75,15 -memnepamypa
xapenur 8oder

ngu AMMocPEPHOH
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TennoBo# notok, Toxe Q,—
3TO KOJTHYECTBO TENJOTbI, OTBOAHMOE
(noasoaumoc) ot Beutectsa (K pe-
mecrtsy) B | c. CaenonateabHo, ten-
ROBOH NOTOK RLIPAXKAKT B RKOYAAX
B cexynay (Jlx/c) uau 8 kuaoaxoy-
aax B cekynay  (xkdx/c). Ho
I Ox/c=1 Br, a | kllx/c=1 kBT,
T. €. TEIJOBOH# MOTOK KAK OAHH H3
BH/0B HEPTHH BBLIPAXKAKT B TEX Xe

CHHHUAX, YTO ¥ MOULHOCTD.

Ynenbnas TennoemkocTh
€ — 3TO KOJAHYecTBO TenmaoTul B JIX
(xk1x), KoTOpoe Heo6X0AHMO OTBE-
CcTH (noaBecTH) oT BewlecTsa (K Be-
tiecTBy) Macco# | kr, 4To6bl MNOHH-
3uTb (NOBLICHTL) €ro TeMmnepatypy
Ha 1°C (nan | K — keaobun).
DTa BeNHUHHA 33BHCHT OT TeMmnepa-
Typbl BCLLECTBA H €ro arperaTHoro
cocTOAAHHA. B npakTHueckux pacue-
Tax MOMHO NPHHHUMATH CJEAYIOUIHE
3HAYEHHS! YNENbHOH TEeNAOEMKOCTH:
aaqa soal — 4,19 xx/ (kr-K), rau-
uepuHa — 2,26, BOAHOTO JAbla —
2,095, craan — 0,425, Bo3gyxa npH
AABJIECHHH 0,1 Mlla (760 wmm
pt. c1.) — 1 R/ (Kkr-K).

[lpn orBome (noasoane) Tennortwl
nepexos uepe3 onpefeNeHHLIH TeM-
nepaTypHbi# npenen BbI3LIBAET HaMe-
HeCHHE arperariioro COCTORHHA.

Tak, npy raavueiiuem oTsone Ten-
JOTLI OT BOABLI, KOTAA €€ TeMICpd-
Typa yxe cHu3uaacb ao 0°C, omua
3amep3aeT, a NpH AanbHedilueM noa-
BOJle TenJOThbl, KOTrjla TeMnepatypa
noausinace po 100 °C, Boga 3aku-
naer.

O6bluHo  TenaoTy, BH3bIBaOULYIO
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H3IMEHEHHKE TOALKO TemMnepaTypul (Gea
HIMEHCHHA arperaTHoro coctosiiHA)
Ha3buiBaOT «cyxofis. Ee koauuecrtno,
Heo6XoAHMOe ANA NOHWXeHWs (no-
BhILIEHHS) TeMnepaTyphl BelLecTBa
maccoih M ot HauanbHo# Temnepa-
TYpbl {1 10 KOHCHHOH {2, ONpeACASIIOT
no ¢gopmyJe:

Q=M‘C(t|—_lz).

Pnanveckne NPHRLANN NOAYYEHHA
HRIKHUX Temnepartyp

I. OxaaxOenue 3a cuer ¢asoseix
npespawjenud. TIpH  DOCTHXKeHHH
TREPABIM TCAOM TeMHepaTyph
NJAaBJeHHA Aanbiiciwero NOBbi-
WEHHNA ero TEMNePaTyphl He NPOHCXO-
LHT, 32 NOABOAHMAA (HJAH OTBOAKWMAA)
TENJ0Ta TPATHTCA Ha H3MeHeHHe ar-
PEraTHOTO COCTOSIHHA — npeBpatle-
HHE TBEPAOTO TeAa B IKHIKOCTHL
(npu orBoae TeNNOTH — H3 XKHUKO-
CTH B TBepAOe TeN0).

Temnepatypa nnapienns (3aTpep-
lleBAHUSI) 3aBHCHT OT BHAA Beule-

CTBA H JaBJEHHA OKpyXawuuei
cpenbl.
flpw  atmochepHom  paBaenun

(760 MM pT. cT.) TeMnepaTypa nnas-
NeHHA BOLHOro abaa paska 0 °C. Ko-
JIHYECTRO TENJOTHI, HEOGX0AHMOE AN
npespauteHns | Kr sbaa B BoAy (MAH
Hao60poT), Ha3bIBACTCA CKPLITON HAH
yAeALHOH TenaoToH naasaenusa r.
Han soanoro abpa r=335 kIl /Kr.

KoanuecTso tenaotn, HeoOXOAH-
MOe [IAl NpeBpalleHHs Abaa Mmac-
coii M B Bony, onpea@NRIOT no ¢op-
MyJ€:

Q=Mr.

U3 cka3aunHoro caenyer, 4T0 OAHHM
U3 ¢Noco60B HCKYCCTBEHHOTO OXNAXK-
DeHHS SIBASIETCA OTBOA TENJOTH 3a
CYeT NJIaBNEHHS! BELLECTBA B TBep-
AOM COCTOfIHHH NPH HH3KOH Temne-
patype. ,

Ha npaktHke 3TOT cnocob naBHO
M UWIHPOKO NPHMEHSIOT, OCYUIECTBAARA
OXJ13 X AEHHE C NOMOULLIO 32TOTOBAEH-
HOTO 3HMOH C HCMOJNL30BAIIHEM IIPH-
POAHOTO XOJI0AA BOAHOTO Jblla HJH
C NOMOWbBIO 3aMOPOKEHHOH B AbOO-
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reHepaTopax € HCNOAL3OBAHHEM XO-
JONHJABHBIX MAWWHH BOAMI.

MpH nnaBneHHH YHCTOrO BOAHOTO
Ablla  TEMNepaTypy OXAaxXAaeMoro
BCUIECTBA MOXKHO NMOHH3HTL ao 0 °C.
Jlna nocTHKEHHA Gosiee HH3IKHX TEM-
NepPaTyp HCNOAL3YIOT JAbROCOJAHbIE
cMecH. B 3toM cayyae Temnepatypa

~ H CKpbLITaA TENJOTA JiaBACHHA 3a-

BHCAT OT BHAa COAH H €e Ccoaep-
KaHua B cmecH. Tlpu conepxanuu B
cMecH 224 % XNOpHCTOrO HaTpHA
TeMnepaTypa MNAaBAEHHR ABLAOCOAA-
Ho#t cMmecH paBia —21,2 °C, a cKpni-
Tan TENJAOTa NNABAEHHA COCTaBASET
236,1 xJx/kr.

[MpHMeHAss B CMeCH XJOPHCTHLIH
KaabuHit (29,9 %), MOXHO nNOHH-
3NTb TeMNepaTypy NAaBJACHHS CMeCH

no —55°C, B 3ITOM caywae r=
=214 kI x/«kr.
Cy6auMauunn — nepexoa ke-

ILeCTB3 H3 TBEPAOrO COCTOAHHA B Fa-
3006pa3Hoe, MHHYA XHIAKYID ¢a3y,
C noracuieHMeM TtenaoTn. Ann ox-
NaXKNeHHSt 1 3aMOPAXKHBAHKA NHIILe-
BbiX NPOAYKTOB, @ TaKXe HX XpaHe-
HHA H TPAHCNOPTHPOBKH B 3aMOpoO-
XEHHOM COCTOAHHH LUHPOKO HCNOJb-
3ylor cy6aHMaUHIO CyXOro Jbla
(TeepnOH IBYOKHCH yraepona). [lpu
aTMoc(epHOM RABJEHRH CYXOH Jief,
NnoTACIAA TENAOTY U3 OKpyXkKalouieH
cpeabt, NepexoAHT H3 TBEpAOro coO-
CTOAHHA B Ta3006pa3Hoe NpH TeM-
neparype —78,9 °C. YaeanHasi Ten-
Jsora cybaumaunn r=571 kHx/kr.

Cy6anmaunsi 3aMOpoXKeHHOH BOAM
IpH aTMOC(hepHOM LABJNEHHH NMPOHC-
XOAHT NPH cyliKe 6eAbA 3HMOIi. ToT
NPOUECC-NEKHUT B OCHOBE MPOMbILI-

JCHHOH CYLUKH TMHILEBBIX NPOAYKTOB '

(cy6numaunonnan cywka). [Ian
nHTeHcuPHKaUUK  CYGAHMAUHOHHON
CYIIKH B annaparax (cyGaHMaTopax)
NOAAEPKHBAIOT € NOMOLLLIO BAKYYM-
IibtX HAaCOCOB RaBJCHHE HHXKe aTMOoC-
tdepHoro.

Hcnapenne — npouecc napo-
06pa3oBaHHA, NPOKCXOAALLHI CO CBO-
G6oauoi nosepxHocTH xuaxkoctH. Ero
¢dH3nueckan npHpoaa OOGLACHAETCH
BLJIETOM  MOJeKy.), o6aanaloluux
60/1biLOH CKOPOCTHIO H KHHETHUYECKOH
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3HEpPrHed TENJOBOro ABHXEHHRA, H3
noBepxXHOCTHOTO €108, )KHAKOCTD NpK
3TOM oxaaxaaerca. B xonoauanHoH
TeXHHKE 3TOT MUPPEKT HCnoNbL3YIT B
rPAAUPHAX AJIA OXJAaXKAEHHA BOAbI
H B HCNApHTEJbHBIX KOHAEHCATOpax
AN Mepejlaud TeNnJOThl KOHACHCALH#
K BO3AYyXy.

Tlpn atMmocdepuoM pasieHHH «
temneparype 0 °C ckpuiTas Tenaora
Hcnapenua Boabl r=2509 kM /kr,
npx Temnepatype 100 °C
=2257 xJlx/xKr.

KumenHe — npouecc HHTEHCHB-
HOro napoo6pa3oBaHHA .HA noBepx-
HOCTH Harpena 3a CueT NOTJOLLEHHS
Tennotbi. KHneHuwe >XHAKOCTH npH
HH3KOR Temnepartype SBJARETCA oOA-
HHM K3 OCHOBHbIX MMpOLECCOB B Na-
POKOMNPECCHOHHLIX  XOJORHJbLHBLIX
MaurMHax. Kvnawyio XHEKoOCTL Ha-
3LIBAIOT XONOAHABLHLIM areHToM (co-
KpauleHHO — XJajlareHt), a anna-
paT, rae OH KHMHT, 3a6Hpasi Tenqao-
TY OT OX/JaX[aeMOro BeulecTBa,—
HcnapuTenem (Ha3BaKHHe He COBCEM
TOYHO OTPAXaeT CYTb NMPOHCXOASLILC-
ro B annapate npouecca). Koawue
CTBO TennoThl Q, MOABOAHMOE K Ki-
MAMCH KHUAKOCTH, ONMPEREARIOT Mo
thopmyae:

Q=Mr, _
roe M — Macca MHUAKOCTH, npespa-
THBILEe/iCA B nap.

Kunenne oznwoposnoro («uucro-
TO») BeuLecTBA MPOHCXOAHT NpPH nO-
CTOAHHOR TemnepaTtype, 3aBHCALLEH
ot nasaenun. C H3MeHeHHeM paB-
NAEHHS MEHAETCH H TEeMNepaTypa KH-
NeHHA. 3aBHCHMOCTb TeMmnepaTyphl
KHIIEHHA OT JaBJEeHHA KUNeHHn (pae-
JAeHnA $Ha3oBoro paBHOBECHA) H306-
pa)kaldT KPHBOH, HA3blBAEMOH KPH-
BOH YNPYroCTH HaCbLIWEHHOro napa.

Jdas nanGosee pacnpocTpaHeHHo-
T™O B XOJNONHJLHOR TeXHHKe XJaan-
areHTa -— aMMHaKa — TaKaR KpH-
B3 npwWBeaeHa Ha pHc. 2. ATmocdep-
HOMY naBaeHHl0, paBHomy 0,1 MIla,
COOTBETCTBYCT TeMIEpaTypa KHNEHHR
ammuaka —33 °C, RABJAEHHIO
1,2 MIla — remneparypa 30°C.

3HaueHHs CKpHITON  (yaeAbHOW)

=

TEeNJA0TH Napoo6paloBaHHA H aas-
NEHNS KUNEHHA ANA HEKOTOPLIX XNaj-
aredToOB MPH TeMmuepaType KHNEHHA
—15 °C npHseaeunnt 8 Tabauue.

Xnanarent u.ﬂ):/xr A:ﬁ"
R717 (amMmuak) 1313 0,236
R12 159 0,183
R22 216 0,296
R502 153 0,348
R13 106 1,315

M3 tabauun chenpyer, 4To y aMMH-
2Ka N0 CPABHEHHIO C APYTHMH Xna-
AareHTaMH HauGo/biuas CKpHITan
TenNoTa Napoo6pA30BAHHR, NAlOWAN
eMY NpeHMyulecTBo npH Bu6ope xaa-
AaredTa ANA TON HAH HHOH KOHK-
PETHOH XOJOAHNLHON MailHHHL.

Xnagarent R12, umen 3nauutensn.
HO MEHbUWYIO CKPLITYIO TenJoTy na-
poo6pasoBaHus, obecneunBaet pa6o-
TY XONOAHAKHOH MaluWHbL NpH Gogee
HH3KHX (NO cpaBHeHWIO ¢ paGoToi
Ha aMMHaKe) NABNEHHAX KOHEHCa- .
UHH, YTO ANIA KOHKPETHbIX YCJOBHI
MOXXET HMETb pellalolliee 3HayeHHe,

2. Hpocceaupoaanue (3 dext
Ixoyan — Tomncona). Euwe onun na
OCHOBHbLIX NPOLECCOB B NapOKOMAIpec-
CHOHHBIX XOJONHJAbLHBIX MALLIKHAX, 3a-
KJIOUAOUHACH B MAACHHH NaBAEHHR
H CHHXXEHHH TeMNepPaTyphl XNajareH-

< pMl
B;ﬂ
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PHC. 2. Kpusasa ynpyrocTH Hachlll€R-
HOTO Napa aMMRaKa



Ta NPH €ro NMPOTEKAaHHH -uepe3 cCy-
MEHHDE CEUEHHE NOJ BO3ACHCTBHEM
PA3HOCTH AABJEHHH 6e3 COBEPILEHUR
BHeIlIHEH paboThl H TenaooGMeHa ¢
oKpyKawweh cpeaoh.

B y3KOM CeYyeHHH CKOpOCTb NOTO-
K3 BO3PACTACT, KMHCTHYECKAR 3Hep-
FHA PACXORYCTCH Ha BHYTPEHHee Tpe-
HHC MEXKAY MOJIEKYNaMu. 3TO IPHBO-
JIWT K HCNAPEHHI0 4acTH >KHIUKOCTH
H CHIKEHHIO TEMITEPATYPB BCEro mno-
Toka. [lpouecc NPoOUCXOAMUT B pery-
JUPYIOILEM  BCHTHAE HAH  ApYrom
ApOCCeNbHOM OpraHe (KanWJINspHOA
TPYOKe) XONOAHILHOR MAWMHHBI

3. Pacwupenue ¢ cosepuwenuem
- arewHed pabortet. [lpouecc ucnonb-
3yiOT B ra3oBblX XOJNOAHJILHBLIX Ma-
LIHHaX.

Ecav Ha nytH notoka, aBHraio-
Werocs noa BO3NAEHCTBHEM Pa3HOCTH
AaBherHid, NOCTAaBUTL feTannep (pac-
IUHPHTENBHYIO MALlIHHY, B KOTOPO#H
MOTOK BpallaeT KoJeco WJH TOAKaeT
nopureHb), TO IHCPrun noroka Gyner
COBEpINATL BHELIHIOKW NOJE3HYIO pa-
6oty. Ulpu 3T0M nocae neranjepa
ONHOBPEMEHHO C MOHHXXEHHEM AaB-
aenna GyaeT CHHKATbCA M Temnepa-

Typa X/najareHTa.
4. Buxpesoi appexr (3dpdext

Panka — Xuabwa). Cosnaercs ¢ no-

MOLIbIO CliEUHaRbHOrO YCTPOHCTBA —
BuxpeBoih Tpy6u. OcHoBan na pas-
ARENEeHHH TEeNAOTO ¥ XONOAHOrO BO3-
yxa B 3aKPYueHHOM, MOTOKe BHYT-
pH TpyOhi,

5. Tepmoarexrpuveckud sgppexr
(3¢dexT Denbroe). Ero ucnoabsy-
0T 8 TEPMOIACKTPHUCCKHX OXJAAXK-
AawoluKx ycTpodcTpax. On ocHonan
Hd MOHWXEHHH TeMnepaTypsl cnaes
NONYNPOBOAHHKOB MPH NPOXONKACHHH
uepe3 HHX TNOCTOAHHOIO 3JEKTpHue-
CKOro TOKa.

CoHeox anTepatypui

1. BorpgaworC.H , WBeanopsO. I,
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Huk. M.: Arponpomuapar, 1965,

2. Maasruna E. B,  Maan
rug 10. B.,, Cyenos B. Tl. Xosno-
AMAbLHBIE MAUIHHB W YCTAaHOBKH. M.:
THuweBass npomuiwacHHOCTh, 1980

3. Poit k. Hoccart OcHosul xodo-
Auabnoi TexHukr / Tep. ¢ anrn. M.
Jlerkas W nywepar NpOMBIUIIEHHOCTD,
1984 .

4. TennodpH3INYECKHE OCHOBL NO-

JYYeHHST  HCKYCCTRCHHOTN  XOJIOAA:
Cupasounnk. M.: Nuuenas npombitil-
neusocts, 1980, ‘

5. XonoAHADHG e Mawknsl / Toa oG-
wed penaxunet U. A. Cakyna. Jl.
Mawutoctpoenne, 1985,
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" NOAHNBHBIX

TEMA 2

TepMoanHaMHUyeCKne OCHOBDI

H paGouue npoueccol

Bnepatie HCKYCCTBEHHBIM nyTeM Gbi-
Ja nojyyeHa HH3Kas Ttemmeparypa
(~—40°C) B 1759 r. JloMOHOCOBbLIM,
KOTOpHA Hcnonb3oBad AARA  3TOro
cMech BOAHOro AbAa ¢ a3oTHOM Kueso-

' Tofl. OaHaKO XONOAHABHLIE MAIUHHbS
NOSABUTHCL HAMHOrO No3xKe.

MepBan xononKnnbHaA MawwKHa,
NapoOKOMNPECCHOHHA Ha 3THAOBOM

| aupe, Onna cospana B 1834 r.

B Aurauu JIxexkoBom [lepkuncom.
UYepes 40 ner B Tepmaunuu Kapa
Jlnnae cxoHcTpyHpoBan nepeyio aMm-
MHAUHYIO XOJNOAHABLHYID MaUIHHY,
CTaBuyio Npoo6pa3oM COBPeMEHHbIX
MAaulHy.

XosoakabHbIE Ml HHL, PaboTa-
oluHe B 061aCTH yMepeHHoro xonoaa,
B 3aBHCHMOCTH OT BHAA HCnoNb3ye-
MOl 3HepruH NeJAT Ha TPH OCHOBHLIE
TPYnNbl: NapOKOMMNpPECCHOHHME (HC-

| NONb3YIOIIHE MEeXaHHYeCKYl0 3Hep-
- rH10), a6COpOUHOHHBIE H MAPOINKEK-

TOpHHE (Tenntoucnonsayouire),
TEPMO3JeKTPpHUecKkne  (HCMoAb3yIo-
lHe HeNoCPenCTBEHHG 3JeKTpuue-
CKYI0O 3HEprui).

MpoueccH, npoucxoasiuue 8 Xo-
MaunHax, obbacuser
TEPMOAHHAMHKA, ADAAIOUIAACH Teo-

. PeTHYeCKOA 6a30it KaK TeNAOTEXHHKH,

TaK H XOJOAHNABHON TeXHHKH.

Kpyrosute npoueccss HAN URKALI

flepBuii 3akoH TepmoaHHAMHKH
KaK wacTHuifi cayuait 3akoHa coxpa-
HEHHS H NPeBPaLIEeHHA IHEPTHH roBO-
PHT O BO3MOXHOCTH NPEBPALLEHHA
TEMIOTH B MexaHHueckyw pa6oty
R H3060pOT B onpeneseHHHX KOAK-
YecTBEHHHIX COOTHOWECHHAX.

OtHowenue TenaoTs Kk paborte
gcerga nocrofikHo. Ero Moxio

. 0603HaYHTL yepe3 KOHCTaHTy A:

A=Q/L; Q=AL.
Konctanty A naspmBawT Tenao-
BbIM 3KBHBAJNEHTOM paGoTh.

XOJNOAHNAbHDBIX MAWIHH

B cuereme eaunny CH mexanu-
4echylo paGoTy U TENNOTY H3IMepsoT
8 Ixoyaax ([x), no3Ttomy B 3TOi
cucteme A==1. CaesosaTtennHo,

Q=L.

COOTHOWEHHA MEXAY EAHHHIAMH
H3MEPEHHA 3JIHEPrHH npHBCAEHH B
TabaHiue.

Eaunnua SKkpHBaNeHTHLIE eANRHUN
HIMEPEHNR

SUEPTHU xnurJ xxan 1 xBr.y Txl‘c-u
1 xAx 1 0,239 0.00278 102,0
| kxaa 4,19 1 0.00!16 427

| xBr-u 3600 860 { 367 200
! «Tc-m  0,00981 0,00234 2.72-10—6 .

B ocHoBe aeificTBHA NapoKoMnpec-
CHOHHbLIX, a6COpPOUHOHHBIX W 0apo-
IKEKTOPHHIX XOJNOLHJALHHX MAlHH
NEXHT BTOPO#H 3aKOH TEPMOAHHAMHKH
(nsiH BTOpOE HauaJso), KOTOPHIA NpH-
MEHHTENIbHO K XOAOAHJLHBLIM MAalRH-
HaM TJAacHT;

0aa nepedadu TenaoTH OT MeHnee
Ha2peToeo rTeaa (xor00r020) K Gosree
Hazperomy (copavemy) neobxolumo
3QTparuTs Ixepeuio.

Ha puc. | nokazauw npuxum-
THaAbHBIe CXEMBl JeACTBHA TENNOBO-
ro ABuratedst (a) K XOJOAHALHOMN
MawHHs (6).

B tenaosom aBurartene npomcxo-

Obpamuwil uunn

§7777777777777774 A
a

flpamod yunn
Pr777777777777777 4 IS

ta

PHC. 1.
TENAOBOrG ABHrateAst (a) M XoAoRKALHON
mawnnu (6)

npunuunuubuu cxema pellcrawm



OHT NpAMONl KpyroBof npo-
ILECC HIH LLH KA -~ NOCTeNOBATCIh:
HOE H3MTHEHHE COLTOHNR pabouero
BEIECTBA H  BO3BpAUIEHHEe €70
KCXOAHOE COCTONHHE.

B npsimom unkne npu noasoae
TennoThl Q OT HCTOMHItKA C BLICOKON
Temnepatypoi T, cosepuraerca pado-
ta L. Ulpw s1oM vacTte Tennotd — @y
NepexoJIMT K HCTOUMIHKY € HH3IKOH
TeMnepatypoit T.

Suepretuicckyo IhdexTHBHOCTL
TEMNOROrO  ABHTATECAR  OUCHHBAWT
tTepMuuecknm KI1J, nokasu-
Ba0ONUIUM, K3KAH HACTb. TenJaosoll
3HepruM Q npesparnnacs 8 pabo-
Ty L
n,=L/Q.

Tepmuueckni KITJ1 Bcerna mens-
we 1.

B xoaoaniankoi Maiune npoHcxo-
AT o6paTui Kpyroso#
nponecc uan nuka fpn copep-
wenny pabord L renaora Qo ¢ no-
MOILLID  paboiero  Beutecrna  nepe-
RAETCH OT MCTO'UHUKE ¢ WHIKOH TeM-
nepatypoit T & ncrounuxy c Gonaee
BLICOKOA Temneparypoit Ta.

TakuM 06GPA3OM, DA HHKAS XNIO-
ARALHOA MANIMHLL MOXHO 1aTbh Che-
ayloulee onpeuaesenne:

OOPATHBIM KPYeNEM RPOLECTOM

PHC. 2. Iiuxad xoaoanabhioldl mauinum (a),
TennoRore wacoca (6) o xomOMAHPOBANALIA
uHKa (o)

AU KUKAOM cOA00UABROU MaULIIMb]
HAZLIRACTCSL  JAMKHYTOLA  npoyecc
NOCACO0BATLILHO2O UIMEHEHNR (O-
CTOHAMUA  yuUpKYrupyuieeo a kel
paGouezo 8CWCCT8G 30 CHeT Jarparu
aMepuu, Npu ITOM OCYUCCTOARCTU A
nepenoc- Tentaoroe {Qy 0T oxaawdae-
Mol chedm x Horee Tenaod OKPpYX uds-
wed  cpede — 8030yxy uau  8ode.

LIHKA XOROAHALHOR MAUIHHLI 110-
Ka3al Ha puc. 2, a.

JuepreTHUCCKYI0 dPPeKTHBHOCTL
XONOAHABLHON MalNNHL  OICHHUBAKT
XO0NOAUALHUMKOIpDHUUCH-
TOM, MPEACTABJISIKOIIHM OTHOUIEHKE
tenaor Qs K pubore L, kotopyw
YO 33TPATHTL, YTOOB OTBECTH C¢
OT WCTOUHHKA C HW3KOW Temnepa
TYpoOii:
e==Qo/L.

Xoaopnibitid KO3(pHHUHESHT MO-
AOT GHTH B HCLKOALKEO pad 6oabiue 1.
O 34BHCHT OT PasHOCTH TeMiepa-
Typ T,—T,. C ee yupenudenuem on
YMEHbINACTCH.

Mautnny, 8 KOTGPOR NPOHCXOANT
TakKe 00puTHlil IHKA, HO TeiNoTa
Qo nepencCHIC]  OT  OKpYXawu(ei
cpenul ¢ Temneparypo# Ty x narpe-
BacMoil  cpede (¢ OrPAHHUCHUBIMYU
PAIMCPaMH), HMCIGILICH TeMNepaTypy
T3, HaA3LIBART TCHNROBBLIM HAaCO-
COM. )

Takum o6pazom, Teliosoll wacoc
npeaHazvawed AAR NOAAEPNKaHits
Goxnee Buicokuil Temnepatypsl Ty no

a,

a, Hazpebaemaxn
7 4 8 " 1) cpeda
7y -, - e e
J  Ixpymauasy
2 cpeda
Ty % 1 3 Oxnawidaema s
cpeda

]




CPaBHEHHIO ¢ TemliepaTtypol OKpy-
xawouieh cpeast To.

Lnxka TennoBoro Hacoca nokasan
Ha puc, 2, 6.

IHepreTineckylo 3hpeKrHBHOCTh
TENAOBOTO HACOCA OICHHBAOT K 0 3 (-
¢uunenrom npeobGpazona-
HH R (ero HaznBamT TaKXKe OTONH-
TEALHBIM KO3(DPHIIHCHTOM HAH KO3(-
¢puuneHToM TpanchopMauny Tendo-
TH):

n=Q,/L.
Tak xak TenaoTta, noaseaetHan
K Harpesaemoi cpene,

Q,=Qo+L,
a Qo/L=e¢,
T0 pu=¢g+1.

CaenoBarenbHo, 3neprevHuecxkas
3P PexTHBHOCTL TENJOBOrO Hacoca
BLIINE, ueM 3HepreTHyeckasn sddex-
THRIIOCTL  XONOJIHABHGA  MAUTHIB.

B npamom w ofpartiiom nukaax

Q=0Qe+L.

Boamoxen Takike KOMOHHHA-
POBANKLIA WHKJA (pnc. 2, 8).
B 3stom cayuae tennota Qo, OTROJH-
Mas OT OXJIaXKAaeMoii Cpefdld C TeM-
nepatypoi T,, nepeaactca Harpesae-
Mol cpene ¢ Temnepatypoit Ti. Ocy-
UCCTRANSI TaKOH UHKA, ONOBPCMUH-
Ho noayuawt xoaod Qo u rensoty Q,.

Ouenuano, 41O 3IHEPreTHYHECKAR
3 PEeKTHBHOCTD KOMGHHHPOBAHHOIO
LLKKIA  Bbllue, 4YeM Pa3fneabloro
OXJIAXACHHA H Harpesa.

B peanbhubix ycaonnax oaHospe-
MEHHOC NOAYUCHHE XOJA04a W Tenno-
Tht € NOMOUILIO ONHOA N TOA Xe
MallHHB, NPH B3aiMOCBA3IAHHLIX Be-

anunMax Qo v Q,, #e pcerna neneco-,

o6pasuo.

NapokoMnpeccHonnas XoAOZHALHARA
MawnKa

B napokomupeccHoHtoi  xono-
AWILHOA MawnHe NPOHCXOUAT. cae-
NYyOULHe npoueccyl:

4—1, 85, 12—9 — Kunenue
pa6ouero peutecTsa (xJafareHra) s
HCraputenae, npH 3tom Tenaota Qg
OTBOAMTCH OT OXJaXKAaemoil cpein

(Ha pHC. 2 UMK d W 8) HAW OT
OKpyXaiouieH cpeabt  (HHRR  0);

1-—2, 56, 910 — cxaTue no-
pok paGoiero REIMCCTBY B KOMNpec-
cope;

23, 67, 10—1] - KouaCHCA-
WHSE TApOB  PAGOUCTO  BEULECTBA B
KOHAEHCaTope, MpH 3TOM Tensora
Q (uskna a) wan Q, (uwkna 6 W g)
nepefaeTcA OKpYXKaloulei WK narpe-
RaeMORt Ccpene;

3—4, 7—8, 11—12 — nppoccensu-
posaune pabouero BeuiecTBa B pery-
JHPYIOIIECM BEHTHJE. .

Takum o6pasom, napokomnpec-
CHDHHAA XOJOMHAbHAA MALIHHA JION-

- WHA HMeTb ueTbipe 06A3aTenbHbIX

3NEeMEHTA: KoMMnpeccop, Koujieuca-
TOP, HCNAPHTEAb H PeryiaHpyrountii
BeHTHAL (puc. 3).

B ncnaputeae s cueT KnieHun
paBouero BCHIECTRA NPH HUAKOH TEM-
nepatype Tensora Qo OTBOANTCA OT
OXNAXKAACMOR Cpeiltll — BO3/yXa 8
CHCTCME HENOCPEACTBEeHIIOFO OXJdX-
Acititn (HanpuMmep, B OMAIUHCM XO-
NONMALIHKE), BOALI WAH paccona B
CHCTEME C XJAROHUCHTEJICM  (HACOC
f1anpasasieT ero 8 6aTapeH, pacnono-
MEHHBE B OXAaXMAaeMOM noMelue-
HUH). ‘

Mapw pa6Gouero seulecTsa n3
NCTIAPHTENS! OTCACHLIBAIOTCA € NO-
MOILLLID KOMIIPECCOpy, CAHAHMAOTCA |

a
Inifin
J AN
2
L] ulid
s AL
4
H
p
PHC. 3. Ulpunuwnnaasnan cxema napo-

KOMIPECCHOHNOR X0AOAKALIOR MamNHb:

KM — xomppeccop; KJ — wougencavop;
PB — peryanpyoumnd Bentuab; H — wcnapu- .
Tean; 1,2, 3, 4 — Tounu unxaa g (cm. puc. 2)



HarHeTalTCcA B KOHAeHcaTop. B Hem
Tennota Q OTBOAHTCA OT KOHAEHCH-
pylouterocs paGodero Beut¢CTBa C No-
MOWbIO OxAaxAaloueR cpean —
BO3NyXa HJAH BOAbL,— KOTOPJA nOpH
3TOM Rarpebaercs. )Kuaxoe pabouyee
BEUleCTBO 3 KOHAEHCATOPa NPOXOAKT
yepes PEryNUpyloiiHei BeHTHAb, rae
MPOKCXOAHT npolecc ApOCCeNHpo-
BaHus (cM. Temy 1). Tlpu 3tom na-
AT nlasJjeHHe H Temneparypa paGo-
Yero BelLecTBa.

Temneparypa kuneuusn fo paGoye-
TO BEWeCTBAa B MCNapHTene 3aBHCHT
OT QRaBNEHUA KHNEHHA pp, @ OHO, B
CBOIO ouepefb,— OT {IPOH3BOAHTENb-
HOCTH ~ KoMnpeccopa. Temnepatypy
KHIIEHRA NOALEPHHBIIOT TAKOH, YTO-
6 oGecneunTb HeoOXoaHMYD (3a-
AaHHYI0) Temneparypy oxJa)Kaaemoi
cpeast. [Ina noHuxeuna temnepary-
pbl KHNEHHH HeoOXONHMO MNOHH3HTDL
MaBJIeHHe KHIIEHHA, UTO MOXHO Che-
NaTb, YBEJIHYUHB NPOH3IBOAHTENLHOCTD
Komnpeccopa. ’

Temnepatypa Kougeucauuu {, pa-
6ouero BeuleCTBAa H COOTBETCTBYIO-
ugee eft naBAeHHE KHMEHHSA p, 3aBH-
CAT rJaBHLIM 06pa3oM OT TeMnepary-
PHl Cpelbl, HCNONb3YeMOR A/ OXNaXK -
JeHHR KoHAercaTopa. Uem oHa HHXKe,
Tem Huxe OyayT Temnepatypa o
NasNeHHe KOHNEeHCAUKH. BeanuHnw
Po H p, B 3HAYHTENLHOA Mepe BAHAIOT
Ha TIPOH3BOAMTENLHOCTH KOMMpec-
copa. OHu xe B OCHOBHOM oOnpeje-
JIAIOT H KOJHYECTBO 3HEPrHH, KOTOpoe
Heo6XoAHMO 1nfA ero paloThl.

AGcopBunonnas # NapoIXKEKTOPHAR
XONOAHALHME MAWIHHLI

H3 TenaoucrmosnaylomHx Xoao-
NHALHBIX MALHH UIHPOKOE MpHMeHe-
HHe HMelT aGcopOuHOHHLE H napo-
IMEKTOPHLIE.

B a6copGuHOHHON XOJOAHNBLHON
mawnHe {puc. 4) pabouyee BeweCTBoO
He OAHOKOMNONEHTHOe, KaK B Mapo-
KOMAPECCHOHHONH XOJNOAHABLHOA Ma-
IUMHC, 8 NABYXKOMIOHEHTHOE — Ha-
npumep, BOJAOaMMHAuHB pacTBoOp,
B KOTOPOM aMMHaK RABJAAETCA XJaa-

12

JLareHTOM, a BOja
(noraorurenem).

B renepatope (KHNATUAbHHKE)
NPpH NOABOZE K Hemy Tenjotn Q,
pactsop Beinapubacrtcs. [lap ¢ Buico-
KOfi KOHUEeHTpauHeR NerKoOKMNAULero
KOMNOHeHTa (aMMHaKa) noctynaert B
KOHJEHCATOpP, @ OCTaBIUAACA IKHIA-

a6copGeHToM

"KocTb (cnalbift pacteop, 6auskuil no

KOHUEHTPaUHH K Boae) — B alcop-
Gep. CxoHAaeHCHPOBAHHAA B KOHAEH-
cartope XHAKOCTh Hanpasasercs B

“Hcnaputenb. O6pasyloutHfics 3aech

3a cyeT TennaoTwt Qp, OTGHpaeMOR
OT OxJax<aaemo# cpeasl, nap noi-
BOAHTCA Kk abcopbepy, B KOTOpPOM
OH NOTJ0IWaeTCA cnabbiM PacTBOPOM,
NOCTYNHBWHM H3 redwepartopa. 3ror
npouece, HasbinaemMot abcopb-
wHefi, conpoBOXiaeTcA Bhiaene-
HHeM TenaoTol Q,, KOTOpasn OTBORMT-
CA W3 annapaTa ¢ NOMOUILI0 XONOA-
HOA BoAbi. Kpenkuifl, HacbileRHbif
MOCAOWECHHBIM NapoMm, pacTBop H3
aGcop6epa HAaCOCOM nepeKadyHBaeTcs
B rexepavrop.

Momumo BOsOAMMHAUYHOro pac-
TBOP3, B a6COPOUHOHNBIX XONOAHADL-

&
Aq

nap 4z

Agnoonan

PHUC. 4. Mpununnuassnan cxema aficopb-
wHonHOR xoaoamasnol Mawmwww: AB — af-
copbep; H — nacoc; I — rencparop; ocraam-
Hoie 0603HAUCHHA CM. HE puc. I



HBIX MAWWHAX WHPOKO NPHMCHSHOT
pactBop GPOMHCTOIO JINTHA, B KOTO-
pOM XAaNarCcHTOM ABAsETCA Boaa,
a abcop6enToM — GPOMHCTLIH ANTHIL.

AuepreTHueckylo 3G eKTHBHOCTh
aGcopOIUHOHNON XOJNOMIABHOR MatuH-
Hbl OILEHHBAKT TENNOBLIM KO3 (-
dHuHCHTOM:

__Q
g QF+LM '

rae L, — TCu/nOBOH 3KBHBANCHT pa-
6oTnl nacoca.

Takum o6paiaoM, B 3TOH MauiMHe
POJb KOMIIPECCOpPa BLIMOJHAIOT IeHe-
patop, a6copGep 1 Hacoc, OcHoBHOE
KOJNHYEeCTBO 3IHEepPruH, HeoGXoAHMoe
AnA ee paboTii, NOABOAHTCH K reHe-
patopy B Buae Tennorn Q.. Koauue-
CTBO 3JEKTPO3HepTHH, licobxonimoe
ANS NPHBOAA 112COCA, HEIHAUNTELIIO,

- Mo cpaBueniio ¢ napoxomipec-
CHOHHBLIMIt ~  aBcopbuMonnbie  xogo-
AHAbHBIC MAWHHB Bonee HaAEKHbI
B 3KCAAYAaTaUHH, HO CYylecTBeHHO
yCTYNAaloT MM 0 MCTAANOCMKOCTH
H 3HepreTnueckum 3arpatam. Ilpu
0HHAKOBOR noaBeaeHHON Temnore
Qo Tennota Q. GyaeT CywecTBeHno
Goabuwie TENNOBOrO 3KBHBAJAEHTA pa-
6ot komnpeccopa L (cM. ¢popmyny
AN ONpeReNeHHS  XOAOAHIbHOro
Ko3bdHUHEeHTa €). YuutunBas 3to,
a6copOuUHOHHBIE XOJOAHABILIE MALIH-
Kbl uenecoo6pa3Ho NpUMEHATb Ha
NPeAnPHATHAX, TIe HMEeeTCA feteBasl
Tenaosas 3Hepruna ana  oborpesa
reseparopa.

B napo3sxekTopHoO#t XOA0AHALHON
MmautHie (pHc. 5) pabouum Belue-
CTBOM O6LIYNHO CJAYXKHT BOAA.

B xunaruabHuke (xoTAe) Bola
KHNMT 7pH noaBofe Tenaotu Q..
O6pa3syouHiica nap BHCOKOro aasne-
HMA nocTynaer B 3KexkTop (napo-
cTpyiubiit annapat). Mpu uerenennn
M3 COMNA 3IKEKTOPA OH Pa3BHBaeCT
SOAbILYW CKOPOCTL, B PLIYALTATC
Yero ero nOoTeHUWHaNbHan 3IHCPris
NPpeBpaulaeTca B KHHETHYECKYIO 3HEep-
THIO CTPYH, 3aCacpiBaloulyto nap Hiu3l-
KOro JapAeHHS H3  HCNapPHTead.
[Tocae cMewennss pabouwii nap w3
KHNSITHADHNKE W XOJORHBIR Nap H3
HCNAPHTCAN B 3MCKTOPE CHKIMAIOT-

st 1 MAIPABAMOTCH B KOHACHCATOD,
Ilap xonacuciupyerca npu orsone
TCHNOTH Q,, C HOMOLLLIO OXNAXKAAI0-
uieit BO/bl. Ha KOHJEHCaTOopa 4acThb
BOAL UePE3 peryNHpYOUHE BCHTIRD
[OCTYNAaeT B henapurenn, a Apyras
HACTH HACOCOM 1IO1ACTCH B KHUKTHb-
HHK.

T1aposXKeKTopiylo XONOAHJILHYIO
Maiwiny, pa6orawoulylo MHa Boae,
W HPOKO HCNOAB3YIOT B UCHTPANBLIBIX
CHCTEMAX KOIWLHILHOHHPOBAKH® BO3-
Ayxa, rje xnaAOHOCHTenNeM TaKke
IBASIETCA  B80Jla CO  CPABHHTENbLHO
BLICOKON Temnepartypoit (10...12 °C).
Onomako ¥ npd Takou Temnepatype
AasJjediie Kunacius paboyero sete-
CcTBa (BOAW B HCHaputeae) Oyaer
3HIUNTEABLHO HIDKEe aTMochepioro,
ITpu 3TOM BO3IMOXKEH NOACOC BOMAYXA
H3 ATMOCHICPLI B MAILIHKY, YTO HApY-
utaet ce pabory.

UCPreTHUCCKYID IPPCKTHIHOCTD
NapoOKEKTOPHOA MAIUHHBL, KAK #
a6copOUIOHHOIT, ONENTIBAIT TENNO-
BLIM KOIPPHUHCHTOM

Qu

Q.+ 1,

Pabura nacoca L, 3HAUHTCILHO
MENbWE TenaoTh Q. H €0 MOXHO
npeneGpeus. Ecan B KayecTse uctou-
HHKA Q. eCTh BO3IMOMXHOCTL HCIOJIb-
30BaTh TeNAOTY Kak OTXOA Apyroro
NPOH3BOJCTBA, TO NapOIKEKTOPHbLIE
XOJNOAHABILIC MAUIHELI MOryT OHTb

Y ——

»

PUC. 5. (Tpununanatsnan cXCMa NIPOIMCK-
TOPHON XOAOHHALHDR MAMIHAN:
Kl — xwnptuaLnuk; 3 — smextop; C — con-

A0 Imexvupa; CM — kamepa  cMewennn
IMERTODY,; ocrYannnue o6osHaauenus M.
"na puc. 3, 4

13
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BMOJIHE  IHEPreTHYECKH BLITOAHML.

B a6cop6unoHnoOf H napo3IKeK-
TOpHO#H XONOAKABMBIX MAlIHHAX COB-
MelueHb NPpAMOR H o6paTHHIA UHKALL
[TosTomy Tennosoft ko3appuuHenr
MOXHO NPEeNCcTaBHTb B BHJEe NMPOH3-
Beaewun tepmuueckoro KT npamo-
TO UHMKI3 H XOJNOAHABHOrO Ko3hdH-
uHeHTa o6paTHOro UHKAA:

g=1,e.

TepMOINEKTPHUECKAR XOAQARABHAR
MauMHa :

Tepmo3anexTpHueckyio XxonoanAb-
HYI0O MawHHY yMecTHee Ha3biBaTh
OXJaXAAIOUIHM YCTPOHiICTBOM H3-3a
BecbMa cneundHueckod KOHCTPYK-
UHH.

B TepmosaexTpHyeckom OXAax-
AaouleM ycTpoRcTBe HH3KYIO TeMne-
paTypy foAy4aT C NOMOILBIO NoAY-
MPOBOAHHKOBHX  TepMO3JEMEHTOB,
COGlHHCHHBIX  TOCJIef0BaTENLHO B
Gatapeio.

Tepmoanement (puc. 6) COCTOHT
U3 ABYX C Pa3JHYHOI NPOBOAHMOCTHIO
MOAYNPOBOAHHKOB — 3JIEKTPOHHOTO
(—) # avipounoro (+4). Onu nocae-
A0BaTeNLHO COGAHHAIOTCA Meran-
JHYECKHMH IJTaCTHHaMH, obpa3yio-
mumu  cnau. [lpn npoxoxaeHnn
NOCTORHHOIO 3JCKTPUUECKOTO TOKA

OAHH H3 CNaeB OXJIAXMAAETCA H HMECT

Temnepatypy T,, a apyroii — Harpe-
paetcs u uMmeer temnepatypy T,. [pu

a,

e WNONNN

|
|
A

PHC. 6. MpruunnnaALHAR CXCMA TepMOosae-
mMenTa:

! — xononwuh cnait; 2 — ropsuni cnaf;
$ — ucToMRUK MOCTORNNOrO ToKka; 4 — noay-
NPOSORUNKN ‘
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3TOM K MePBOMY C€Nal0 NOABOAHTCS

H3 OKpyXawouwei cpeas Tennora Q,

a OT BTOPOro OTBOAHTCA TemaoTa
-

KoanyecTBo noasoaumoit tenso-
TH (Tenaora [leasThe) MoXHO Npes-
CTaBHTb Kak
Qo=eT [,
rac e — xo3pPHuneHT, 3IABHCRILHA

OT CBOWCTB MOJYNPOBOAHH-
KOBLIX MaTepHa.NoB;

I — cnaa Toka.

[Mpu M3roTOBAEHHH TEpMO3JeK-
TPHYECKHUX OXJaXKAAIOUIHX YCTPOACTB
HCIIONL3YIOT COELAHHEHM BHCMYTa,
CYPbMbI, CeleHa H APYrHe A0CTaTOYHO
JIOpPOTrHe NOJAYNPOBORHHKOBLIE MaTe-
pHanH.

lMpuMensin coBpemeHHbe TepMO-
3NEMENTHl, MOXHO MOJAYYHTb pa3-
Hocth  temnepatryp T, —T,=20...
60 °C. Oanako no 3HepreTHueckofi
3¢ PEKTHBHOCTH TEPMOINCKTPHYECKHE
oxJaxxaawutHe ycrpoiicrsa cyumect-
BEHHO YCTYNamoT UAPOKOMIIPECCHOH-
HLIM XOMOAMABHLIM M3mHHAaM, H3-3a
Yero OHH He HAWJH WHPOKOTro Mpo-
MLILNEHHOrO NMpHMeHeHHA. Bmecre ¢
Tem Oaaronapa Boicoxofi Hanex-
HOCTH, KOHCTPYKTHBHOA npocrore,
KOMIMaKTHOCTH, 6eCiiyMHOCTH, AOATO-
BEYHOCTH TEPMONIEKTPUYECKHE OXNAM-
JaoiHe ycTpoHcTBa HCNONL3YIOT
Tam, rae npeanoyrenHe OTAAOT yKa-
3aHHLIM KayecTBaM,— B YCTaHOBKax
CMEeIHANbHOTO Ha3HAYEeHHN, OXJAXK- -
naembix 6apax-xoJNOAHABHHKAX, TPAK-
CHOPTHLHIX XOJNORHABHHKAX He6O0Jb-
IWOA eMKOCTH, BOROOXAARHTENNX,
KOHAHUHOKEpPAX CMNeHANLHOFO Ha-
3HayeHHS.

Buxpesan 1Tpyba

[MoMHMO paccCMOTpPEeHHLX XOJ0-
AHJABHBIX MAallHH, PacnpocTpaHerHe
HaWAR BAXpeBHe TPYOb (oxAanu-
TeNH), K KOTOpHIM 3Heprus, Heo6xo-
AMMaf AAR HX paboThi, NOABOAHTCH
C BO3lyXOM, HMEOUIHM OGLYHO
TeMfiepaTypy OKpyXawolled cpean.

MpunuunuanpHan cxema BHxpe-
Bofi TpyOw mnokasaHa Ha pHc. 7.



PHC. 7. Npunuknnassuan cxema puxpesoft
Tpylu:

I — wopnyc;
4 — sentuan

2 — conno; 3 — pnadparma;

[lpenBapnTenbHO CXKaTHH BO3RYX
noctynaer B TpySy uepe3 cofuio,
HanpaBJieHHOE NO KacaTtesbHOW JiH-
HHH K BHYTpPeHHEA HOBEPXHOCTH.
‘TloTok BO3Ayxa 3aKpyuHBaeTca B Tpy-
Ge. Monekyaun BO3AyXa, ABHrawHe-
CR 10 NOBEPXHOCTH TPYOni ¢ Gonbuiof
CKOPOCThIO, HAaNPaB/siOTCH K BEH-
THI0, @ MOJIEKYJbl B UEHTPaNbHON
4acTH noroka ¢ MafoH CKOpOCTbIO
NPOXOAAT uepe3 aHAPParmy H BbIXO-
RAT ¢ Apyroro konua tpybu c Goaee
HH3KOA, ueM HauasdbHadA, Temnepa-
Typo#R.

TeMmnepatypa Xxon10AHOTO NOTOKA
3aBHCHT OT [3BJEHHS RO3NYXa Ha
BXOJe B CONMJG H OT OTHOUIEHHA
MAacChl XONOAHOro NOToK3a K ofuled

Macce BO34YyXa,
TpYyOy.

Ilpn nauansiom nasaenwn 0,3..
0,5 MI1a MOXHO NONYYHTH HA XONOL-
HOM KOHUe TPyObl TemnepaTrypy Bo3-
ayxa Ha 50°C Huxe HavaabHOR.

Buxpesas tpyba no 3nepretHye-
CKOA 3D DeKTHBHOCTH YCTYnaeT napo-
KOMIIPECCHOHHOA XOJIOAHABHOA Ma-
il1HHe, Bo3ayXx oO6sanaer O6oAbIOA
ocywawoiuefi cnocofroctbio. [losro-
MY BHXpeBasf Tpy6a MOXeT npencTasn-
AATL HHTepec Onaroaapsi Nnpocrore
KOHCTPYKUMH JHWbL Aan aabopatop-
HBIX M CNEUHadAbHbLIX YCTAHOBOK.

nocrynawouero B

CRHCoK AuTeparypul

l. TeopernyecKne OCHOBW Tenao-
n xnanorexurku: INoa pen. 3. H. lNyiiro.
J1.: Haa-so JITY, 1974,

2. XoaoaknapHubue matnniuu: Moa 06-
wen pea. K. A. Caxywa. J1.: Mawnno-
c¢Tpoerue, 1985



TEMA 3

Pabdoure BewecTBa XOJOOHJbHLIX MALUUH

Pa6ouee BeliecTBO, ¢ NOMOULBIO KOTO-
pOrc B XOAORHALHOR MalsUHE COBEp-
IaeTcs o6paTHLIR KPYrono# nponece
HAH [LHKA, HA3bIBAKWT XONO0AHA Db
HbhiM areHTom. B cneunanbuoit
TeXHKYECKOMN JIHTEPaType NPHMEHSAIOT
COKpallleHHbi#  TepMHWH xnana-
regrT.

Panee B kauecrse xJanmareHTos
NPHMEHANIK  JIBYOKHCb  YrJIepoaa,
aMMHaK, CEDHHCTHIH aHTHAPHA H
YrNeBOf0pOAbl — XJOPHCTLIA 3THA H
XNOpHCTHA MeTha. B 30-x ronax na
CMEHY CEPHHCTOMY aHTHAPHAY H yrie-
BONOPOAAM NPUWWAN peaHbl — yrae-
POAMIbIe HAH YIrACBOLOPOAHbBIE COCNH-
HEeHHR, coldep)Kaiumne ¢TOP, XJOp K
GpoM. 3TO MO3BOJKJO fIOBBLICHTL Ha-
0€XHOCTb, 3HEpreTHueckyl 3ddex-
THBHOCTbH H 6E30MaCcHOCTL XOAOAMIb-
HbIX MaUIHH.

®peoH — 3TO TOproBas Mapka,
NPHHANAENKAWAR aMepHKaHCKOM
¢upme «Ilionous, kotopan B 1928 r.
BMEPRLIC CHHTE3HpOBana ¢peou-12.
B Haumie#t cTpaHe BMeCTO Tepmuua
¢$peoy BBeNH TePMUH xNanoH. Mexny
TEeM B CNEUHANbHOH TeXHUUECKOH JH-
TepaType nNpOAOIKAKT TNPHMERATL
TEPMHH (hpeoH. 7

o BHAY HCMOAB3YEMOTO XN1ARATEH-
Ta PABJHYAIOT XOAOAHIBHBLIC MANIHHDE
aMMHauHole, G peoHoBble, NponaHo-
Bbie, MapOBOASIHLIE, BOAOAMMHAUHbIE
H ap.

B wacrosinee mpemMst HAa npak-

THKe npHMeHaT a0 20 xaanareH-

TOB.

OGo3nauenne u kaaccuduxauus
XanareHTon

s 0603HAYCHHA XAANAreHTOB
Oblny NPUHATLI HX XHMHYCCKHe Ha-
3BaHHA u ¢popmyab. Hanpumep, am-
muak —NH;, AByokuck yraepoga —
CO,, metan — CHs. Onnako 370
HEeYNO6HO H CAONKHO.

Mexaynaponnoit opranusauueit no
cravpaaprtusauun  (UCO) BBEACH
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mMexcayHapoanwii cravaapt MC UCO
81774 ua cucremy 0603HaueHHi.
B cooTseTcTBHH € ITHM CTanNapTOM
NpeanouTHTEAbHeEe  CHMBOJIHYECKOE
(ycnoBHoe) o603uauenue xaanareH-
ToB — O6ykBo# R (nepBan Oyksa
anranickoro caosa Refrigerant, 1. e,
xaaparedt) H uudpamu.

Y xnanareHToB HEOpPraRHYeCKoro
NPOMCXOKACHHRA UHPPB COOTBETCT-
BYIOT HX MOJIEKYyJaspHOil Macce, yse-
JAHuenHoH Ha 700.

Y xnanareHtoB  OpraHHuecKoro
NPOHCXOXKACHUSI HA OCHOBE YT/ieBon0-
poaoB (y dpeouoB) undipamu Kony-
PYIOT CTPYKTYPY Moaekyabl. Ouu co-
OTBETCTBYIOT: MOCNEAHAA — uHCAY
aToMoB ()TOpa, NAPEANOCACAHAA —
YBEJHYEHHOMY HAa EAHHWUY YHCAY
aTtomMO0B BOAOpPONA], TPETHLA CNIpana —
YMCHLUIEHHOMY HJA CAUMMILY YHCRY
aTOMOB yraepoua.

Ecau BMecTo aTomMoB XJ0pa B MO-
Jdexyae codepkarca atomit 6poma,
TO nocae HHP, yKa3niBAWILHX YHC-
a0 atomop ¢Topa, aAoGanasioT GyK-
By B u uudpy. coorsercrayiouyio
uHcay atoMos Gpoma.

Tpumeprl 0603HAYEHHS XAAAATEH-
TOB npupeneHhl B Taba. |.

TaGaunna |
Cumaonn- B
n'::::::_ XumMuueckoe HasoaHue q;;‘o':'::a
e nue xpuy.na
R717 AMMHaK NH
R718 Boaa H,O
R744 Hayokucs yraepa- CO,y
aa
R11 ®roprpuxaopme-  CFCla
TaH
RI2 Androparxnop- CFyCl,
MeTaH
R22 Qudropxaopmeran CHF.CI
RI70 SraH CH,CH,
Ri3B1  Tpugrtop6pomme.- CF;Br
Tau




B kauecrtne xnasarcHToB Henosb-
-3YI0T HE TOJILKO OJHOPOAHBIE BeluecT-
Ba, HO U CMeCH. JIByXKOMNOHCHTHbIE
CMECH  Ha3LiBalOT GHHaPHGLMH.

HeascoTponusoie cMecH
(Y KOTOpbIX B mnpoueccax KHNEeHHs
M KOH/ICHCAILHH MEHSEeTCH MNPOIEeHT-
HbIA COCTAH KOMIIOHEHTOB) 0003HA-
Yal0T uepe3 KOMMOHEHTHE C YKa3a-
HHEM HX COAEPKAHHA B CMeCH B
npoueHtax (no macce). Hanpumep,
HEAJEeOTPONHYID CMeCb, COCTOSAILYIO
u3 R22 (90%) u Ri2 (10%),
of6o3navaior: R22/R12 (90/10). Ipu
3TOM KOMIOHEHTHE PACNONAraloT B No-
pAOKE TNOBLIUIEHHA WX HOPMadb-
HOH* TemnepaTypbl KWUMEHHA [, ..

A3eoTponHbie cmecH (yKo-
TOPbIX B NPOLECCAX KHMEHHS H KOH-
NEHCAUYH He MEeHSieTCH MPOIEHTHbIH
coctaBs, T. €. OHH BeayT cebs Kak
OAHOKOMMOHEHTHbIE BELIECTBA)
ycaoBuo o6o3xvavaoT udppamu 501,
502, 503 u 1. a. Hanpumep, R502 —
3TO aseoTponHas cmech H3 RIS
(51,2 %) u R22 (488 %).

[fo napaeHHIo KOHZEHCAILMH TIpH
TemMnepaType KoHaencatu (=230 °C
XJIANAreHThl. RCAAT HA TPH TPyNIbl:

XJafareHThw BLHICOKOTO
AaBaennn (2<pi<<?7 Mlla) nan
HH3KoTemMnepaTypHuie (f,,
Huxke —60°C);

XxXJganareHThul cpepHero
pasaenuns (0,3<pi<2 Mlla) nau
cpeaHeTeMnepaTypHbU €
(f, . Bowe —60°C o HHXe
Y] °C);

XJaAaareHTbl HH3KOro aas-
Aenun {pwe<03 MIla) HJIH
BhlCOKOTeMNnepaTypHbe
(f, x Bpme —10°C).

XnanareHTsi BHLICOKOrO AABJCHHA
HCMONL3YIOT B HH3KOTEMMEPATYPHLIX
MHOTOCTYMEHUYATBLIX M KAaCKadHbIX
XONIOAHALHbIX MALWKHAX; XJ1aAaTeHThl
CpellHero JaBjleHWss — B CpeaHe-
TEMNEPATYPHBIX XOJOAHAbHBIX MaLIH-

* HopMaabHasa remnepatypa Ku-
fIEHHA COOTBETCTBYET HOPMANbHOMY aT-
Moc¢epuomy aAasaenkio 760 mm pT. cT.
{~ 0.1 MTlla).

Hax MnOpH TeMREepaTypax KHNEHHA
or —10 no —30°C (3TH MaluHKb
NPEeHMYyULeCTBEHHO TMPHMEHAIOTCA B
oTpacafX, CBA3aHHbIX C 3aroTOBKO,
NPOH3BOACTBOM, XPAHEHHEM H peaJin-
3auvedl MUILEBLIX MPOAYKTOB); XJa-
03areHThl HH3KOro AaBJgetiHA — B Tell-
JOBbIX HACOCAX, CHCTEMAX KOHAMILHO-
HHPOBAHHS BO3/YyXa, OXJA3AHTENAX
HaNUTKOB W T. L.

CBoicTBa xfanaresron

OcHoBHble TepmodunamuuecKkue
ceodcrea HanboOnee pacnpocTpaHeH-
HbIX XJalareHToB TNpHBeAeHbl B
taba. 2 |3, 5].

HopmaasHas Temneparypa. Kune-
HHA {, , AIBAAETCA NPENesoM, HHXe
KOTOPOTO B CHCTEME XOJNOAHNBLHOR Ma-
WHHb O6yneT BaKyyMm, uTO MOXeT
TPHBECTH K «NOACOCY» OKpYyXaiowe-
To BO31yXa H HapylIHTb ee HOp-
mMaJbHyio pabory.

TemnepaTtypa 3amep3auns [, — 3T0
TOT Npenes, KOTOPbIH OrpaHHuHBaeT
BO3MO/KHOCTb HCIIOJIb30BAHHA AAHHO-
ro xJjaaareHnta.

Kputnueckne temnepatypa [, u

Ta6baunua 2

TepMoannamuueckne cROACTBaA
Xaan-
arewnr [N o o F. r,
ré {.°C tepe C M“a iy
XaadazeuTo: 8oic0K020 OABALHUR
(HuaKkoTemneparyprne)
R744 —78,5* —56,6 31,2 738  573**
RI3 —81,6 —180,0 28.8 3.85 150
RI4 —128,0 —I840 —456 3,74 136
Xaadazenroi cpednezo dasaenun
{(cpedneremneparypuoe)
R717 333 77,7 1324 M,3 1360
RI12 —29,7 —1559 1120 4.1} 166
R22 —408 --160,0 96,1 499 229
R115 —3R9 -—106,0 799 3,19 126
R143 476 —I113 731 4.1 226
R502 —45,6 — 822 401 175
Xaadazenrm nuikoco dasaenur
. (encoxoremneparypume).
Rl 236 —11L,0 1980 4,37 182
R21 87 —1350 1785 517 239
RI142 —92 —1380 1364 4,14 224
R7i8 100,0 S 0,0 3742 22,11 22860
* R ** -- COOTHETCTBEHMO TemnePaTypa K Ten-
A0Ta CYSAHMAUNY TIPY aTMOCHUPIOM AABAEHUM.
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nanaeHe p,, YKasbiBaloT BEPXHHH
npenen 06A3CTH, B KOTOpOH Xaa-
A3rcHT  MOXCET ObITL B HKHAKOM
COCTOAHHH. Bbitue KpHUTHUECKHX Na-
paMeTpoB XJ1alareHT HAXOLHTCH B ra-
3006pa3HOM COCTOSIHWH, KOFAa He-
BO3MOXKHbI NTpoLeCChl KHNEHHA H KOH-
DREHCAaUHH.

YnenvHas (ckpniras) Tenjora na-
poo6hpa3oBatua r npHBeneHa
npu atmocdepHom nasaenuu. C no-
BLINIEHHEM NABJEHHS H TEMMEPATYPLI
KHNEeHHS 3HAYeHHE r YyMEHbLIAETCH. H

CTaHOBHTcA paBHbiM 0 npu KpHTH-

YeCKHX fapameTtpax.

Yem Goabule 3HaYeHHE F', TEM MEHb-
WY MAcCY XKHUAKOrO XAaAareHTa He-
06X0AHMO npeBpaTHTL B Nap, YTobu
3afpaTh OT OXNAKAAEMOT0 RELWECTBA
- 3apannyio tenaory. CilenoBaTesibHO,
B CHCTEME XONOAMABHOH MaWHHG
MOXeT UHPKY/JIHPOBATh MEHbllee KO-
JUYECTBO XRafareHTa.

H3a xnanareHToB cpenHero faas-
Aenns Hanboabluehh yneasHoM Tenno-
To# napooGpasoBanns r obGnanaer
aMMWaK. DTO — OAHO U3 OCHOBIthbIX
€ro TePMOMHHAMHUECKHX AOCTOHHCTB.

Eine Goabilice 3naucune r y eo-
Abl, OLHAKO OHa MOXET CAYXHTb
XJ1ajareHToM JIMIUb MpH Temnepary-
pax suimte 0°C. [lpu 3ToM nasne-
HHE KHMCHWA ROJXKHO GbiThb MeHblie
aTMmoceproro {Bakyym), Cc/iiH TCM-
nepatypa kuncuust Huxe 100°C.
[To3ToMy BORY HCROJB3YIOT KaK XJa-
RAaTeHT JHIIb B TEMIOHCNOMb3YIOULHX
XONOAWABHBIX MauinHax, pabortaio-
UIMX R CHCTCMAX KOHRHILHOIIHPOBA-
HMA BO3ayxa (cm. Temy 2).

IMpespauenne »HAKOCTH B nap
(npouecc KHNEeHHUA) NPH MOCTOAHHOM
AaBNEHHH CONPOBOXKAZETCH MNOrJo-
uteHHeM TemnJoThl, MPH 3TOM TeMre-
paTypa KHIIEHH He H3MCIIeTCs.
K HAKOCTL B COCTOSIHHH, KOr 1A HAH-
HACTCH (POUECC KHIICHHSA, HA3LIBAWT
HACLIULEHHOW
Ee nokaszatesn B 3TOM COCTOSIiH
0603Ha4aloT ONHUM WITPHXOM, Ha-
npHMep: o — AAIOTHOCTD HACHIeN-
HOM HAKOCTH, Kr/m?; oGparnaﬂ e
BeJIHUHHA v’ — ynenbubm o6veM
HACLILIEHHOM KUAKOCTH, MP/KF.
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TYpPOH

KHAKOCTbLIO.,

MMpeBpaiuenue napa B KHAKOCTb
(npouecc KoOHREHCAUHH) CONpPOBOX-
NaeTcs OTBOAOM TENMJIOTK! H Y YHCTHIX
BEILUECTB MPOHCXOAKT NIPH MOCTORH-
Hoit TemnepaType KoHaencauuu, Nap
B COCTOSIHHH, KOria HayHHaeTca npo-
UeCC KOHAEHCallHH, Ha3bLBaIOT H a-
coliweHHbBIM napoM. Ero noka-
33aTCAH B 3TOM COCTOHHHWH O6Go3Ka-
YaloT ABYMA IUTPHXAMH, HanpHUMep:

r”

Q"' — NJIOTHOCTb HACHIILEHHOrO na-
pa, kr/m’.
KoanuectBo TemaoTH,  xoTepoe

HYXKHO OTBECTH (NPH  NTOCTORHNBLIX
TeMnepaType KOWACHCAunH { 1 nas-
JEHHH KOHIEHCAltHH p,) AAs Tipespa-
ILEHHA SAHUIHILI MACChl NAPA B XKHI-
KOCTh, HA3BIRAKT YACALHOT
{CKPBITOH) TENAOTOW KO-
aencauuu. Ee, kak # ynespuyio
TennoTy napoofpalzosaunn, o6o3Ha-
yawor r, KJI1xK/kr.

Temnepatypy. 1pH KOTOPO#l 3Haue-
HHA YAEJALHOH TEenAOTH Rapoo6paso-
BAHMSI H YAEJbLHOH TEMJIOThi KOHAEH-
CalKH paBHbl, Ha3bIBAOT TE M Ile p a-
HacbilLeHHA,

Tenaogusuueckue ceodcrasa psna
XJanareHToR npy TemhepaTtype KH-
newun lo=-—20°C # cooTBeTCTBYIO-

“uleM 3TOH TeMmnepaTtype AaRJEHHH

po npuBedeHbl b Taba. 3 |4].

[TnoTiocTh @ aMMHaka HAMHOTO
MCHbUle, 4eM nJA0THOCTL ¢peolios.
[Tapbr ammnaka nerue npo3ayxa, a
napbl HpecHOB —- TAXKEJCe. ITO yuH-
THIBAIOT NPH YCTPOHCTBE BEHTHAALHH
B MauINHHLIX 3aJax, rie ycraHosne-
Hbl COOTBCTCTBYIOWHE XOJOAHAbHBIC
MaLHHbL.

Uem meHble nIOTHOCTb XAanare-
Ta, TeM MeHblE 3aTPATHl MOLLHO-
CTH Ha €ro IHpPKYJfuUHIO B TpyGO-
NpoOBOAAX ¥ NPEONOJCHHE CONPOTHB-
NEHHA B KaanaHax Komnpeccopa.

3unaunTeasro GoanLuine Kosdupuiiu-
€HT TCNNONPOBOAHOCTH A H yaeabHan
TENJNOTa Napoo6pai3cBaHuUfA r y am-
MHdKka, uyem Yy dpeoHos, obecneu-
BAIOT JYYLIYIO TENAOOTHAUY ApH €ro
KHNEHHH H KOHAEHCALHH B TenJo-
o6MeHHBIX anmapaTax.

Meuburan AHHAMHueCcKast BA3KOCTb
napoe '’ y ammuHaka cnocofcrayet



Ta6bnanwua 3

Tennodminyeckne cpohcTBa

Xnanarewr | o a2, ' 105, r e A" 108, w108,

Ml xr/n? Br/{m-K) Ma-c S /xr sr/m* | Br/in-K) Na-c
R717 0.19 665 0,538 21,6 1329 1,605 2,03 0,854
RI2 0,15 1457 0,083 31,6 161,6 9,17 0,764 1.164
RI3 1,14 1244 0,060 12,9 110,5 72,06 1,12 1,40
R22 0.24 1347 0,102 30,2 2195 10,82 0.84 1,12
R502 0,29 1398 0,081 28,44 1556 17,05 0,89 1,11

MEHLLIHM 3aTpaTtam pHGOTbI B KJadlla- rade M BbLIBCCTH H3 CTPOS1 Maiuunny.

Hax aMMHauYHbix KOMNpeccopos, 4eMm

B KJanaHax (ppeoHOBbIX KoMmnpec-.

copos.

Bce 9T0 cBHOeTeALCTRYET O BbHICO-
. KOH 3HAUWMOCTH KaK TePMOAHHAMH-
yecKHX, TaK H TenJodpHIHYecKHX
CBONCTB XJanareHtToB Aaf paboTh
XONOAHJALHBIX MaUIHH.

K OCHOBHLIM @u3uKO-XUMULECKUM
cOOLUCTEAM  XJANATCHTOB  OTHOCHAT
pPACTBOPUMOCTH B HHX MdCeJ, B3aHMO-
ACHCTBHE C BONOWH, BO3AEHCTBHE HA
KONCTPYKILHOUNLIC MATCPHAIA.

AMMHAK BeCbMA  HE3HAYHTEANALHO
pacTBopseT Macao. D10 n03Boaner
OTACANTH MACJ0 OT AMMHAKa H BbIBO-
IHTb €r0 U3 CHCTEMBl XOJIOAUALHOM
MAWKNKBL. )

Bona weorpanuueHno pacrsopseT-
4 B aMMHaKe,

AMMHaK B MPHCYTCTBHH BNAbLI H

KHCJAOPOJAa pa3pywaer useTiibie me-
Tann.l.

BoJsthwan pacTBOPHMOCTL Macea BO
gpeonax (RI1, RI2, R502) npuso-
AHT K HHTEHCUBHOMY neHooGpa3oba-
IIMI0 B UCHAPHTCARX, JYUIIIHM yCAO-
RUSIM CMA3KH TPYULHXCH MOBEPXHO-
cTeil B KOMMpeccopax, HO BMeECTe C
TCM — K {1OBbILUEHHIO BA3KOCTH XAa-
NAreHTOB H YXYILUEHHIO TENJI00TAAUH
B anmaparax.

M3-3a HepacTBOPHMOCTH BOAH BO
(rpeoHax oco60 cTporke TpeGoBaHHA
NpeabsBARIOTCA K OCYWIKE CHCTEMDI
¢ peoHoBoil MalKHbL Nepen 3apARKON
xnagarentoM. Ceo6oaHaRA BOAa MO-
KeT 3aMep3NnyTh B APOCCCALHOM Op-

0Oco60 TIATCABHOR OCYIIKE Noane-
XKaT cUcTeMbl (PPEOHOBLIX XONOAHIb-
HbLIX MaUIHH C FepMeTHYHLIMH KOM-
npeccopamMH, HMEIOWHMH BCTPOEHHbIE
IJCKTPOABHTATCAHN, MOCKOJbKY NpH-
CYTCTBHE BO/bl MOXET NPHBECTH K
cropattio 06MOTKH CTATOpa BCTPOEH-
HOro 3JIeKTPONBHTATENA.

®peoubl HHEPTHB K MeTannam.

HckmountensHo 6oJibiuioe 3nave-
He Aas Ge30MacHON SKcnayaTauum
XOAQMHALIUBIX M3 IIHNE HMCIOT TOXCLY-
HOCTH W B3PBLBNONACKROCTL XAanaren-
TOB.

TokcHulloeTL  OUCHHBAIT KO3 -
PHULHEHTOM TOKCHYECKOR
onacHocTu K, =02/IIK,

roe @ — NAOTHOCTb NAapoB XJana-
renra npn 20 °C;

MK — npeneabHo  aonycTumas
KOHHEHTPALHA XJanareH-
ta B BO3AyXxe, Mr/mM.

3uauenna MNIAK u K, , ana psna

XAaAaTeHTOB NpHBeAeHu B Taba. 4.

TaG6asua 4

Xnanareur NAK, mr/w? K, o 1g—3
Rl 1000 5
R12 300 9
R22 3000 10
R142 3000 4
R502 3000 20
R717 20 300
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HaunBonbwylo tokcuueckywo onac-
HOCTb MpejcTaBiasieT ammuak, On
HMECT PEIKHH HEeNPHATHLIA 3anax,
CHIILHO PA3APaXKaeT CAMIHCTHE 060-
JOUKH AbiXaTeNLHBIX NyTeW W raaa.
[lpn ero coaepxaunn 8 poanyxe
6oaee 0.5 % (no o6bemy) npoucxo-
ant orpasaennc. lostomy na npen-
MPHATHAX C AMMHAYHBIMH XONONHb-
HbiIMH YCT2HOBKaMH NEHCTBYIOT OYeHb
CTPOrHe MpaBHJa TEeXHHKH Ge3onac-
HOCTH.

Kpome Toro, ammHak B3psiBoONna-
CeéH npu KoHueHTpauuu 16..28 9.

®peoHnl B3puIBOGE30NACHDLI, HO NPH
OTKPLITOM [L1aMeliH pasaaraiotcs,
ofpa3sys oTpasasiotllee BeULeCTBO —
¢pocren. Nostomy B MalwmHubIX 3a-
N3X (hpeoHOBBIX XOJOAMAbLHHIX YCTa-
HOBOK 3ampeilaeTcs KypHTb,

B 1986 r. 8 MoHpeane Guu1 101-
n¥caH MexXnyHapOLHLI# NpPOTOKON
00 OF paHyeHUH TPOH3IBOACTBA H KOH-
TPOJie 332 HCMONb3OBAHHEM 3KOMOMH-
YECKH ONacHbiX (PPEoHOB, KOTOpHIe
paspyilaloT O30HOBLIA CAOH aTMo-
chepu. K Haubonee 0301H0aKTHBHON
rpynne ornocat RII, R12, Ri13,
Rl14 u RII5 [2].

R22 wumeer cymectseHno Goaee
HH3KYI0 aKTHBHOCTb. [lo3ToMy &8
6nuxaHwHe roas Hamevaercs [l]
NEePCBOA XOAOAHALHBIX MaUIHN Ha R22
(smecto R12). Paspabarnsaercs
TaKXe pAN aJbTEPHATHBHLIX XJaja-
reitos: R123, R134a, R152 u np.

TipumeneHHe xnanareHTos

BwGop xnaparenta nAs KoHKpeT-
HOH XOJOAHJbHOH MAWHHL — OAHA
H3 Ba)KHefUWHX HHXXEHepHLIX 3a1au.
IMpy 3TOM YUHTBLIBAOT HA3IHAYEHHE
MAUIHHBL, €€ XOJONONPOH3BOAHTENb-
HOCThb, YCJIOBHA IKCNAYATALNH, CTOK-
MOCTb XJialareHTa H pa3lHoobGpa3sue
ero CBOHCTB.

B coBpemeHHOill OTeueCTBeHHOH H
3apy6e)XHOA npakTHKe HaunGoabliee
NpPUMEHEHHE B CTAUHOHAPHBLIX XONO-
NHAbHLIX MalwKHax Goabod xoJs0-
NONPOH3BOLHTENBHOCTH 1A 1OAY-

ueHus temnepatyp ot 0 no —-40°C
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Hauien aMMHaK. 3TO CBA3aHO C ero
XOPOWHMH TEPMOLHHAMHYECKHMH
CBOACTBAMN H HH3KOH CTOMMOCTLIO.

B xosonuabubix Mamuuax manoi
XOJIOAONPOHIBOAHTEABHOCTH, B8 GbITO-
BbIX XONOAHALHHKAX, 2 TAKXKe TPpaHc-
MOPTHHIX  YCTAHOBKaxX HCNOJIL3YIOT
bpeonw. Tipn temneparypax kune-
HHA oT —10 ro —25 °C npenanoure-
uue noka otpalr RI2 u3-aa ero
6oslee  HH3KOH CTOMMOCTH H _JO-
CTYNHOCTH O cpaBHeHHiIo ¢ R22,
a Takxe GoJiee HU3IKOH TeMnepaTypul
KOHila ¢XaTHA B KoMnpeccope.

R22 npuMeHSAIOT riaBKbiM O6pPa3oM
B HH3KOTEMNEPATYPHbIX MaLiHHAEX
NPH TEMNEpaTypax KHMNEHHA HHXKe
—25°C. S

Haun6onee npenmouTHTESbHLIM ANS
HH3KOTEMIIEPATYPHBLIX  OAHOCTYNEN-
4aTLIX MalLHH Manol u cpegHcH Xo-
AOAONPOHIBOUTENKHOCTIH  ABANCTCH
R502. K coxanewnw, OTeveCTBEH-
1AA  XUMHYECKAs NPOMBILINEHHOCTb
He BLIYCKAeT ero B HYXXHOM ofveme,

[Mpumerenne ¢ppeoHoR B MaiIHHAX
60ALILOA  XOA0AONPONIBOAHTENbHO-
CTH CHCPXKHBACTCH H3-32 HX TEKYy-
yccTH (CnocoGHOCTH npoHHKaTE tie-
pe3 Mesibdafuive HeNNOTHOCTH) H Bhl-
COKOH CTOHMOCTH. .

XnanoHOCHTEAH H HX CBORCTBA

XNanoOHOCHTEAH MNPHMEHAOT
AJIA «TPAHCNOPTHPOBKH XOJoAa» OT
HCTOUHUKA. €70 TOAYYCHHA (HCnapH-
TeAsl) 1O OXJa)KAAEMOro 06GbeKTa
(kxamepnl, annapara w ap.).

[Mpn onHHaxoBEX YCJOBHAX (0OAH-
HaKoBbie TeMfepaTypa BO3/yXa B
OXJAa)K1aeMOM OGLEKTE H TenauBas
Harpy3ka Ha Hero) sWepronorpebGJe-
HHE B CHCTEME € XJIAAOHOCHTEJIEM
6yleT Builie, YeM B CHCTEMe HeMno-
CPERCTBEHHOrO OXNaXACHWA (XJAana-
FeHT KHIHT HeNoCpencTs8eHHO B anna-
pate, HAXONALLEMCA B OX/13XKNaeMOM
o6bekTe). IT0 OGBACHAETCS TEM, UTO
B CHCTEME C XJaloHOCUTENeM AAR
€ro OXJa>XAeHHA TemMnepatypa Kune-
HHA XAaNareHTa NO0JKHA ObiTb HHXKE
#Ha 5..6 °C. Kpome Toro, neo6xonu-



Ma JONOJIHHTENLHAR IHEPTHA AN Ha-
COCOB, OCYWECTBNAIOLIUX UHPKYJIA-
UHIO XJaJOHOCHTEA.

Hecmotps Ha 66abiyto neproem-
KOCTb, CHCTEMY C XJaAOHOCHTeJeM
NPUXOAHTCA IIPHMEHATL NPH 6ONb-
WoM yucsae norpebureneit ‘xosnona ¢
pA3JIHUHLIMH TemnepaTypamHu, pac-
NOMOXKCHIIBIX Ha 3HAYHTCALHOM pac-
CTOSIHWKM Npyr oT apyra. B ortacab-
HHIX CAYYARX MCTONL3IOBAHHE CHCTe-

MbI C XJlanollocHreneM 06yCJ'IOBJIEHO .

CreuHPHUHOCTBIO 0XJ1aXKNRacMbiX
00DBEKTOB  (HCKYCCTBEHHBIE KATKH,
TPYHTH H Ap.).

HaubGonee pacnpocTpaHeHHbIC XN3-
ONOHOCHTCJH H HX OCHOBHble CBOii-
CTBa npuBeleHbl B Taba. 5 [6].

CaMbiM NOCTYNHBLIM XJaA0HOCHTE-
JleM ABJASIeTCA BOAA, KOTOPOH MpH-
CYWH XxopoiHe TenaodH3nueckHe
cBOicTBa. BbicOKas HopManbHas TeM-

nepaTtypa knnewua t, . o6ycnoBau-
BaCT €e Maayw JeTyuecTb (Hcna-
pexne). CpaBHHTENbRO HH3KAA AHHA-
MHUYECKaA BSIIKOCTbL W MNpenofipede-
N5ieT YMEeHbUIENHBIH PACcX0A 3NeKTPo-
3HEPrUH Ha npHBOA HacocoB. Bu-
COKaA O6BLEMHAN TENAOEMKOCTb C,Q
MO3BONAET MEHbUIE PAacXOAOBaTh BO-
Abl H TeM CaMtiM CHH3HTb pacxof
31EKTPOIHEPIHK HA c€ UHPKYASILHIO.

Bona npeanouturenswee apyrux
XAanoHocHTenel H 6rarofnapr Manof
KOpPPO3HOHHON AKTHBHOCTH, HETOK-
CHUHOCTH, NOKape- H B3pbiBoGe3o-
nacHocTH. ORHAKO ee Henoab3oRaHHe
OTPaHHYEHO H3-33 CPARHHTENLHO Bbi-
COKOH TeMnepaTyphl 3aMeP3aHHa [, =
=0 °C. [TosTomy Bony npHmeHsiOT B
K3auecTBe XJIaNOHOCHTENS [AaBHLIM
OG[’)HSOM B HCHTPaAbHLIX CHCTEMAX
KOHAHLUHONHPOBAHUA BO3AYXA.

B Xx0/0nHMBHLIX ycTaHOBKAX Kpyn-

Ta6akua 5

CuoficTBa xaapoHocuTeaeR

Xaano- XHMHyeckan . pp, Koppo- Muxapo-
ocHT opM . t 100 3HOHNASR Toxkcuy-

o e L | e | e | e | e | T | e
Boaa H,0 0,0 100 155* 4200* Caaban Her Her
Pacrtsop

XJAOPHC-

TOro

HaTPHA

(23,1 %) NaCl 21,2 106 26* 3900* CunbHan » »
Pacrsop

XAOPHC-

TOrO

KanbilHA

(29,9 %) CaCl. —55 110 51,4* 3524* Cpeannn Cpeauas »
ITtHaen-

FTAHKONAb

(aHTH-

¢pna, .

67 %) C.H,(OH), —73 189 2845** 3223** Caaban Caaban »
Tpuxaop-

sruaen Co.HCI 86,3 88 10,6** 1350** Her  Cpeansn Cpeanan
Jluxnop-

MeTan

(R30) CH:Cl, —96,7 40,1 8,6** 1525** » » »
* Tlpn Temnepatype 5°C.

** Tipu temnepatype —40 °C.
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HhiX XOAODAHALHHKOR NPOMbIHAEHNHO-
CT4 W TOPTrOBJAH B KayecTBE XJaao-
rocureae HCI’!OJH)3YIOT B OCHOBHOM
pPaccobt — BOOHLIE PACTBOPH XJAOPH-
ctoro Harpua NaCl u xnaopucroro
kaabuus CaCl.. Tlocneannin npen-
noutHteNbHee H3-3a Gosiee HH3KOH
TEMNCPaTyphi 3aMEP3aHHA H MeHb-
et KOppO3UOHHOH akTHBHOCTH. On-
Hako on popoxe, yem NaCl.

IInA cCHUXKEHHA KOPPO3HOHHON aK-
THBHOCTH B Pacco/bl 106aBARIOT cne-

uUHaJbHble HHTHOHTOPL, HanpHMep
KaJbTO3HH, npeanoXKeHHbI R
BHHUKTHxonoanpomom.

Ins cneuHanbHbix ueaed, rae Tpe-
6yeTcsl XJlaAOHOCHTeAb € 0c000 HH3-
KOfl TeMnepaTypof, HCNONB3YIOT 3TH-

NCHIAMKOAL, TPHXJOPITHACH HJH
anxnopmeran (R30). Onmaxo ux
CTOHMOCTb 3HAUYHTEJbHO Bbille

CTOMMOCTH paccoJios.

Cnncox anrepartypm

.FTuwnacnos B.
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TEMA 4

[IpHHUMNKANDHDbIE CXeMbl H LIMKJIbI
OAAHOCTYNEHYATBIX NAaPOKOMIMPECCHOHHBIX

XOJIOAHJIbHbIX MAlUHH

TepMoaRHHAMHUECKHE AHArpPaMMbI

TeoperHueckHe UHKALI XOJOLHJIbHbIX
MalUHH H306pax<aloT Ha TePMOAKHE-
MHUYECKHX AHarpaMmax, KOTophe no-
3BOJSIIOT Jy4ll€ NOHATb NPHHLHN
REHCTBUA XONOAHAbHLIX MalurH. Tep-
MOAHHAMHYeCKHE AHarpaMMbl, Kpome
TOro, CAYXAT TeoperHyeckoh Oasoi
ANSl pacyera XOJOAHABHBIX MalUHH
B LLEJIOM K HX OTA@ILHLIX VIEMEHTOB.

HauGonee pacnpocTpaHeHb nHa-
rpaMmbl  3HTaNLNHA — AaBaeHHe (i,
Igp -AnarpamMma) # SHTPONHA —
temnepatypa (s, T-anarpamma).
[lepByio nprMeHAOT ANA TemnoBLIX
pacuyeroB, BTOPYIO — [AJA aHaAH3A
TEpPMOAHHAMHYECKOH IPDEKTHBHOCTH
uuknos. [1pn sTOM Henoawb3yloT cie-
AyIOWHE NPOCTHIE H3IMEPACMAIE
napaMeTphl:

tTemnepatypy { B °C uan abco-
JortHyo temneparypy T B K;

Aaenerne p B [1a HaH NpoH3BOAHKIX
exunnuax (1 kMla=10°TNa,
I MMMa=10°Ma=10,2 krc/cM?=
=10 6ap);

yReabHLlil 06beM v B MP/Kr;

naotaocth p= 1 /v B kr/M%, 1. €. Be-
NHYHHY, o0paTHyl0 YReAbHOMY 00b-
eMy.

Kpome npocTnix H3Mepsembix napa-
METPOB, HCMONL3YIOT TaKXKe CAOXKHbIe
pacueTHbH € napaMmeTphl:

3nTanabnuo [ B KIXK;

sutponue S B K /K.

Auranbnusa / — 3TO NOAHAR SHEp-
rus paGoyero BelwiecrBa (xaajgaren-
Ta), 3aBHCHLLAS OT €ro TEepMOAHHA-
MHueckoro cocroanus. Ha anarpam-
MaX H B pacuerax MpHMEHSIOT O6hiUH 0
yAEAbHYIO 3HTaAbAHIO § B KIX/Kr,

* JlorapumHuecKasi OCb JanJIeHHA
NPUHHMAETCH B LLENRX YMEHbLUEHHR MaCLU-
Taa aHarpamMmul,

T.€. OTHECEHHYIO K EMHMIE MaCChi
XJlafarexra.

YAENbHYIO FHTAABNKIO MOXKHO Bbi-
p43HTb Kak i==u- pu,

TA€ W — BHYTPEHHASI 3HEPTHA XJaf-
arenrta, k[ /kr;
abconioTHOe

p— AaBneHue,
a;
U — yaedbHbin 06beMm, MP/Kr.

B 3tom Bhipa)kenuu caaraeMmoe pu
NpeacTaBAAET COO0H NOTEHUHANbLHYIO
sHepruio aasnennn p. Ona pacxony-
€TCA Ha coBeplueHHe PaGoOTH.

3Ha4eHHR i, 3aBHCALLHE OT MPHHSA-
TOr0 Ha KOHKPETHLIX AHArPAMMaX HJIH
B TabiHuax Hayaja OTCueTa, B pas-
HbIX HCTOMHHKAX (y4eGHHKaX, cinpa-
BOYHHKAX) MOFYT He COBNajarbh NpH
OAHHX H TeX e 3HAYCHHAX  H p.

JuTponua S - 3TO Takke pacuer-
HLl napaMeTp, ABJAAIOULHACA (PYHK-
LHEA TEePMOAHHAMHUECKOrD COCTOS-
HHRl XJlalaleHTd, XdPAKTEpH3YIOLWH#A
HanpasJleHHe NPOTeKaHMH npouecca
TenJaoo0MeHa MexKAY XAalareHTOoM
¥ BHellHed cpepod. Ha anarpammax
H B pacqeTsX NOJIb3YIOTCH  YAENbHON
strrponnet S B kK[l / (xr-K), 1. e. or-
HECEHHOH K eAWHHUe MacChl XJal-
arenta. Murepec o6uuno tipeacrasas-
eT ee H3IMeHeHHe
As=Aq/Tm,
rie Aqg — Tennora, OTHeCeHHaa K

e[lHHHLEe MAacChl XJajarex-
ta, KX /Kr;

Tm — cpennan abconoTHAS TeM-
nepaTypa B TeueHHe Mpo-
uecca tenaoobmena, K.

Ha i, lgp- . n s, T-auarpammax
{pxc. 1) u3 Toukn K, COOTBETCTBYIO-
tieHt KPHTHUECKOMY COCTOSIHHIO XJiaj-
areWra, PAacxOARTCA ABe TaK Ha3ul-
BaeMble NOTpPaHHYKbBIE KpH-
BhH e, paslejflontHe none Ha TpH
30HLI TIePeoXNax<JAeHHOl XKHAKOCTH-
(ITK), napo>XHAKOCTHOH  CMeCH
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igpt/

L=canst
p=const

T=AG4.9= STy »
7/ 2, .
a Ladw/ar s 43 S adxfii k)

PHC. 1. Hao6paxenne renaoobmennmx npouec-
' COB HA TEPMOAMHAMHYECKHX AMATPAMMAX:
a — i, Igp-anarpaMma; 6 — s, T-aAnarpamma

{(?)K+T1) u neperperoro napa (II]).

Ecau na i, 1g p-nuarpamme npose-
CTH JHHUIO [OCTORHHOrO JNABJCHHA
(p=const) —H306apy, a Ha s,
T-nrarpamMme JIHHHIO MNOCTOAHHOM
Temneparypunl (T==const) H30-
TEPMY, TOOHH NIEPECEKYT NOrPaHHY-
Hbie KpHsble B Toukax A 1 B. B Touke
A xjuajareHT HaXOAHTCH B COCTOSHHH
HACHILKEHHOH MXHAKOCTH, &4 B TOYKE
B — nacwilensoro napa.

Qasz0Bbil Nepexod OT MHAKOCTH
K Napy Ha gHarpammax HAeT cjepa
nanpaso. [lpn noagsose Ttenaoru
(3HTanbOHA # SHTPONHA BO3PACTANT)
Nepeoxaar/iIeHHas MKWAKOCTL, Jo-
CTHIHYB COCTOIHHA HACbilLEHHA B
Touke A; HauHHaer kunethb. [To mepe
AafbHeHlero nNoRBOAA TEMJAOTH CO-
ACpRaHHe MHIAKOCTH B €lHHHIE Mac-
Cbl XJIAR4reHTa yMeHbllaeTcs, a CO-
NepKaHHe Napa yBeJHUYHBAETCA H B
Toyke B pocruraer 100 %. O6Gpa3sy-
eTcAi nacbilwleHHni# nap. [Tapoconep-
XaHHe x XJajaredta Ha JeBoif
norpaHHuyHoH KpHBOH pasHo 0, a Ha
npasoi |. Coctosnne npu x=1 Ha3wi-
BAIOT TAKXE CYXHM HacCbilUieH-
HbiM N apoM, 4TOGbl NOAYEPKHYTD,
YTO Nap He COREPIKHT YACTHY XKHAKO-

——

CTH B OTJHUHEe OT BJANKHOTO

mapa, npeacrasisioizero coGoi
cmech napa n xuakoet (114 XK).
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®azospiii nepexon OT napa K XHA-

"KOCTH Ha nuarpammax HACT Ccnpasa

Haneso. [lpu oTBoae TensoTm npo-
HCXOAHT MPOUECC KOHACHCALHK XJAal-
arenra. OH HauyWHaetcs B TOYke
B n 3axkanunBaetca B Touke A.

Ha i, lg p-nharpamme pasuoctsb
JHayeHHu# DSHTaALNHH | B ToOuKax
A n B 6yner pasHa BeaHUNNC
r B XJI>K/Kr, KOTOpYIO B 3aBHCHMOCTH
OT HanpasieHdsa npouecca (ot A K
B unn or B Kk A) Ha3nBaoT yAeAbHOM
(cxpuiToit) Tensotoit napoobpaszona-
HHA HAH YREJbHONH TENAOTON KOHAEH-
caunu (cM. Temy 3),

Ha s, T-puarpamme peanuuHe
r 6yner COOTBETCTBOBATb MJOUANb
(3amTpHxoBaHnas) noa npoueccom
A — B, Tak Kak

[TapameTpnl, cOOTBETCTBYIOULHE €O-
CTOAHHKIO X1a1areHTA Ha JeBGii orpa-
HHYHOII KxpUBOH (x=0), 0603HauaIOT
C OQHHM WTPHXOM, a Ha nNpaBoH
(x=1) —c nByma. Taxkum oGpa3om,
r=iy—iy.

B npoueccax KHNeHH H KOHACHCA-
UMY NABJEHHE U TEMNEpaTypa HACHI-
ULeHHSA OCTAIOTCA HEH3MEeHHBLIMH, TaK
Kak MOABOAHMARA _MJIH OTBOAHMAN
TeNnA0Ta PacXoRyeTcst HAa H3MeHEHHe
arperaTHoOro COCTOSIHMSL XJlajareHTa.
lpx 3TOM TemnepaTtypa HacCHLLEHHA
3aBHCHT oT aasnedHa. [Ipn  ero
yBEJHYEHNH OHA NOBLIWAETCH, A NPU
YMEHbIIeHHH — TOHHXaeTcA. ITO He-
06X0/IHMO TBEPAO TIOMHHTL ANA ysc-



NCHHA NPHHUHNA AEACTBHSA XOJIOAKMb-
HOH MaLIHHBIL.

Ecau nocse noAsona onpentneruo-
rO KOJHYECTBA TERJIOTH H AOCTHXKE-
HHA XJ3aAareHTOM COCTOAHHA Hachbl-
WEHHOT0 Napa B Touke B npoaonxkaTb
NOABOAKTL TEMJIOTY NPH NOCTOAHHOM
nanaenun {p==const), To 3TOT NpoO-
uecc B — C 6yner ConpoBOKAATLCH
noeuilteHHeM Temnepatypwi: To>Tg.
HacbinienHuifi nap nepefiner B Touke
C B cocTosinHe, Ha3hiBaemoe nepe-
rperwm mapowm. [leperpes napa
8, onpeaensieTcA pasHOCTLIO TeMne-

paryp:

AHanoryuHo, ecan nocae OKOHYa-
HHA npouecca koHleHcauun B — A
NpPOAOJIKATb OTBOAHTL TENJOTY, TO
RanbHeAwnA npouecc A — D Oyner
COMPOBOXAATLCA MOHHKEHHEM TeM-
nepatypbl. HacsllleHHas XHIKOCTb
nepedneT B Touke D B COCTOsIHHE,
Ha3hBaeMoOe MNepeoxXaaxAeH-
Ho# XuaxkocTbio. [lepecoxnax-
NeHHe XHAKOCTH onpepesfercst pas-
HOCTLIO TEMNCPATY:

Ha ¢, lgp-auwarpamme (puc. |,
a) saorepmnbt (T=const) B 3oue T1HK
HAYT NOYTH BEPTHKANbLRO BBEPX, na-
pannencHo H303HTanbMaM—
NHHHAM MOCTOAHHOW YyNeabHOH 3H-
Tanbnkuu ({=consl), a B sone T[T —
pe3KO BHH3.

Ha s, T-pnarpamme (puc. |, 6)
H30TepMbl ropu3oHTanbubnl. HaoGa-
pot (p==const) 8 3one IDK wuapyr
PC3KO BHH3 H MNOYTH COBNAAaOT
¢ norpanHyKoR xpHsoi (x=0), B 30-
re [l — noanuMaloTca kpyTo BBEPX.
H3osntanbnu ({==const) cnyckalor-
€S KPYTO BHH3.

JIuHHH NOCTOAHHON yLeNbHON! 3HT-
ponku (s=const) Ha s, T-auarpamme
BEPTHKAJbHBI, a Ha i, g p-auarpamme
(pHc. |, a) pacnonardwrcs nPpHMEPHO
nojl yrnoMm 45° K ropH3oHTanH.

C HeOGONDBIIHM MOABEMOM OT I'OpH-
30HTAAH HAYT HA O6eHX AHarpaMMmax
JHIHH NOCTOSTHHOTO YAENBHOFO OGb-
ema (v==const). Barbiuum nasaexu-

fM D COOTBETCTBYET MEHbLIUHH yAeb-
HLIA oObem U.

(Mockoabky npu paGore napokoMm-
PECCHOHHON XONOAHABHOR MAIHHb
B YCT2aHOBHBLUIEMCA (CTaUHOHAPHOM)
PeXHME 1aBJCHHA KHIICHHS Py H KOH-
ACHCALHH [, XNARATEHTA NOCTOSHHY,
KOMHYCCTBO MOABOAHMON HH OTHOILH-
MOM TenJoTh HW3o6GpaXkaeTcs Ha |,
lg p-avarpaMme B BHAe OTpe3ka nps-
MOH JHHHH H PaBHO pPa3HOCTH 3H-
Tanabnuil B HAYaJe M KOHUE npolecca.
B 3TOM 3ak/io4yaercs LOCTOHHCTBO i,
lg p-anarpammbl, kotopoe 00ycJIOBH-
JIO ee UIMPOKOe HCMNOAb30BaHHE ANA
pacyeTa NapoOKOMAPECCHOHHBIX XOAO0-
AHJIbHBIX MaUIHH.

NIpHHUHNHANBHAA CXEMA H LHKA
OHOCTYNEHYATOA AMMHAauHOH
XONOAHALHOA MALIHHB

[TpHHUHNIHaAABHAA CXeMa OJHOCTY-
MEeHYaTOR AMMHA4YHOH XOJO0AHJIbHOM
MallHHB MOKAa3aHa Ha pHC. 2, a, ee
TCOPETHUECKUA UKKA (O6paTHLIf KpY-
roBod npouecc) B ¢, lg p-anarpam-
Me — Ha pHC. 2,6 n B 5, T-aKarpam-
MC — Hd pHC. 2, 8.

[IpunnnnnanbHas cxema BKRAOYACT
JHIb OCHOBHLIE JEMEHTH MAILHHBI,
HeOOXONHMbBIE /ISl OCYULECTBJIEHHA ee
uHkna. BcnoMoratenbHbie 3JeMeHTH
(annaparbl, apmartypy 4 Ap.), KoTo-
pble MOIYT HFrpaTh CYUECTBEHHYIO
ponn B oOGeciieyeHHH HaJEXXHOro
H 6e3onacroro ¢yHKILHOHHPOBAHHA
M3LUHHbl, HA NPHHUHTIHAJbHbLIX CXe-
mMax O6HYRO HEe NOKa3uLBaloT.

LUudppamu 1, 2, 3 u 7.1 Ha
MPHHUHNHAAbHOA CXeMe H pHarpam-
mMax o603HauawT TaK HaswBaeMble
XapaKTepHbie TOUYKH, COOTBETCTBYIO- .
UWiHe COCTORHHIO XJ1alareHTa B Hauane
HJTH KOHLE lIpoLecca, NPOHCXOAALLEro
B XOJIOAHJILHON# MaliHHE HJIH KaKOM-
AHGO ee 3neMeHTe,

Ha puc. 2 Touxka / coorsercrByer
COCTOSIHHI0 MeperpeToro napa, Bcachl-
BAEMOro KomnpeccopoM. B ueasx
MPeAOTBPaLIeHHA «BAAMXKHOIO XORa»
(nonagaHun B UHIHHAP KOMNpeccopa
YaCTHIL XHAKOCTH) Nap B 3TOH TOUKe
JIOMKeH OGhITh neperper, T.e. HMETh
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PHC. 2. Mpunynnnaassan cxema (a) # unka na
i, Igp-amarpamme (6) w s, T-anarpamme
(8) oanocrynenvatolt ammuauHodl XxonoauALHOR
MAWNHL:

KM — xomnpeccop; K — xoupencdtop; H —
Henaphteas; PB — peryanpyoumit peHTHab

Temnepatypy ua 5...10 °C apiwe Tem-
nepaTypbl HACLILLEHAOTO Napa B Tou-
Ke 17,

[lpouecc neperpesa napa 17—
] MOXeT NpPOUCXONHTb BHYTPH HCra-
PHUTENR, YACTHYHO BO BCACHIBAIOUIEM
Tpy6onpoBoje H BO BCacbiBalOlUeH
NONOCTH caMoro KoMnpeccopa. O6hiy-
HO neperpes B Tpy6onposose npH
pPaccMOTpPeHHH NPHHUUAHANBLHBIX
CXCM H [IMKNOB HE yyHThiBalT. Ha
puc. 2 nokalawo, uto Touka [”
HaXOAHTCA «BHYTPH» HCNAPHTENA.

[pouecc cxartua napa /—2 ocy-
wecTeafiercs 8 Komnpeccope. [lap
CKHMAETCA OT NABJEHHA KHMEHUA
Po AO NaBJEHHA KOHAEHCALAH 1. ITOT
NPOUECC CHHTAOT  WU3OIHTPONHBLIM
(s=rconst), nporekaowum 6e3 Tpe-
HUR MEXNY MOAEKYNaMH H (e3 Tenno-
o6MeHa C OKpyXaloileit CpeRoH,—
ocolbiit ciyuait agHabatioro npouec-
ca.

B Touxe 2 xnajarenT Haxomurtcs
B COCTOSHHH CHJABLHO NeEperperoro
napa npH gasaennu p,. [inqa cosepuse-
HHA npouecca cxKaTHA [ —2 Heo6xo-
AMMO 3aTpaTHTL paboTy [ 8 kI /Kr,
KOTOPYIO MOXHO OnpelefuTb Kak
Pa3xHOCTh IHTANBAKHA B XOHIlE K Haua-
Je npouecca:

=iy—1,

TaK KakK poCT 3HTa/NbNHHW mapa npo-
NOPUHOHAACH 3aTPayeHHON MeXaHW-
YeckoH pabore.

2

INas  Toro -utobbi  OCywecTBUTS
Npouece KOHUEHCAUHHK, HeobX0aHMG
cHayana (OHH3HTbL TemMnepaTypy ne-
perpeToro mnapa a0 TeMnepaTtypu
HAaChiUICHHOTO Napa MApH JaHHOM
arapnenun p,. [lpouecc oxnamaenna
napa (c6us neperpesa) 2—2” moxer
MPOUCXONANTL B KOWAEHCATOpE M ua-
CTHUHO B RarHeTaTeNbHOM TpyGonpo-
sone. Touka 2” nokasawa na puc. 2,
a «BHYTPH» KOHIeHCaTopa.

Ilpouecc  kouaeucauwu 27—3;
T. €. NpeBpalUeHHs HACHIILEHHOro na-
pPa B HacCHiUEHHYIO XHAKOCTb, MpO-
HCXOJHT NPH MOCTOAHHBLIX [1ABACHHH
p, # Temnepartype f, H conpoBoOXAaa-
eTCA OTAAUEH TENNOThH CPCAe, OXNAXK-
paloule#t KOHACHCATOP. JTO CKpuTas
WIH ynenbHAs TenJoTa KOHAeHCALMH
Faa=dgr — gy

Tocne 3amepuieHus npouecca KoH-
ACHCAUHH NPH HAJHYHH COOTBETCTBY-
OUHX YCNOBHA (HeoGxonumol Tenno-
OOMEHHOR TNOBEPXHOCTH)  KHAKHHA
XNafareHT MOXeT OuhTh 3hech e,
B KOHAEHCAaTOpe, MEepeoxJarKAeH
(npountecc 3'—3) oT Temneparypni
HaCLIleHHOR KHAKOCTH a0 Gonee
HH3KO# TemMnepaTypul NPH TOM Xe
RaBJeRHu p,.

Tak kak npoueccwnl 2—2%, 273’
H 3’—3 npoTekaloT B KOHAeHcaTope,
ob6uas ypennHan Tensiota ¢,, B
kIx/xr, oTBOgKMan B KoHaeHcaTOpe:
Gun =t 1.
[Tepeoxnamaeunbiit KHAKHR xAaa-
are’T noCTynaeT B peryjHpyIoHMit
BeHTH/Ib, TAe OCYLLECTBARETCH NPoO-
uecc gpoccennwpaoBanus 3—4 (cM. Te-



My 1). [TpH atom
oT p, A0 Py,
Kaetcs o7 I3 Ao

B nponecce apoccesuposauna no-
Ne3nas paGora He COBEpIAETCH,
a 3HCPrRA B BHAE TENAOThL Nepeaa-
€TCA XJAJareHty ¥ pacxoayercs Ha
YacTHYHOE HenaperHue xuaxocTh. [To-
3TOMY NpPH HEHW3MEHHOHR 3HTANbMNHH
BO3pacTaeT ero SHTPOIHA.

[Npouecc kHnenun 4—/” xaan-
AreHTa NPOHCXOAHT B HCapuTeae npH
NOCTOAHKHLIX 1aBJCHHH P, U Temnepa-
Type {, H, TaK Xe Kax W npouecc
KOHAEHCALHH, ABNAETCA ONAHOBPEMEH-
HO H300apHuYECKHM H H3OTepMHuC-
ckum. B npoueccax kuneuwus 4—/”
u neperpesa /”—/ 3uTaabNKA xJan-
areHTa Bo3pacraeTr oT no .
Beanuuny

AasJieHHe napaer

£4
Go=i,—i,
B K[ /Kr Ha3bIBAIOT yAeJbLHOH Mmac-
COBOH XOJIOZONPOH3BOAKTENLHOCTHIO
MalIHHNO.
Jdnsa paccMoTpenHOro uMkiaa [—

2—3—4—1 xonopuabHbll KO3 pH-
mwent {cm. Temy 2)

9

iy —i,
g J0 11T
{

iy—i '
a yaenbHas TenjoTta, OTBOAHWMAS
B KOHEHCATOpE, paBHa CyMMe yaenb-
HOH MacCOBOH XOJONONPOH3BOAH-
TENLHOCTH MaliMHbl W paboThl cXKa-
THA:
qxn=q0+l'

lNMocneanee ypaBHenHe oTpa)kaeT
TenJoBON 6anaHCc XOJOAHALHOH Ma-
IHHBI, COOTBETCTBYIOLUHA nepsomy
33KOHY TEPMOLHHAMHKA.

NpHHUKNHAABHAS CXEMA W URKA
oanocTynenuaTon GpeoHoson
XOJOAHABHOH MaLIHHBI

Oco6eHHOCThIO  (PEoHOBHLIX  XOJO-
LHJbHBIX MAWHH MO CPaBHEHHIO C
aMMHAYHbIMH AIBNAETCA BO3MOXHOCTD
HCNOJb30BAHHA  KOMIPECCOPOB €O
BCTPOEHHbIMH  3/IEKTPOABHT ATENIAMH
{rcpMeTHUHbIX K 6eccajJhHHKOBbIX),
a TaKXe BKJIIOYEHUS B CXEMY pereHe-

a TemuepaTtypd 1oHH-

XA
3 z ,
3 Z
!
9N o ¥ 3 TN 7 2
T 57 /y
| a
¥ L /
| Lo
| ”
G/ I1 16 o 1N ; '
P
e l\ b
[ 717N -
5 ¢

PHC. 3. Mlpuunwnnaabnan cxema (a) W UKKA HA
i, Igp-pnarpamme (6) oanocTynenwatod Ppeo-
HOBOR KOJ!OAHJ“-HO“ MAUIHKRN € PErCHEPATHBHMM
renﬂooﬁnenuuuon R KOMIPCCCOPOM, HMEWULNM
BCTPOEHHLA INEKTPOABHraTeAL:

KM — xomnpeccop; 3/ — scrpoennnifi 3A€KT-
ponsuratens; Kl — woupeucarop; H—ucnapn-
Teas; PTO -- pereneparnsnniit  Tenjioo6mMenuux

patusHoro tennoo6mennnka (PTO),
NO3BOJARICILETO NOBLICHTL IPPEKTHR-
HOCTb PAaGOTH MaUIWHBL,
[TpHHuHnHanbuas cxema OAKHOCTY-
neHuyaToM QpeoHOBOH XONOAHALHOM
MallIHHbl % €€ TEOPETHUECKHI ILHKA Ha
i, g p-nnarpamme nokasaMbl Ha pHC.

[Tap u3 ucnaputenn nanpasasnercs
8 PTO, rac oH oMBbBACT 3MeeBHK,
BHYTPH KOTOPOFO APOTEKAeT XKHAKHH
XNaNareHT, NOCTYNAIOWHA H3 KOHACH-
catopa. B pesyavrarte rensooGMmena
nap, 3abHpas TenAOTY OT XHIAKOCTH,
neperpesaerca (nponecc /[, — {..),
a XKHAKOCTb BHYTPH 3MeeBHKa nepe-
oxnaxnaerca (npouece 3—4).
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Ecan npeHeGpeub TennooGMeHoOM
€ OKpYyXaloue# cpeno#, TO TenJao8oH
6anaHic PTO MOXHO npeacTaBHTh
B BHIE pPaBeHCTRA:

13_1‘4‘:“ ot
B KOTOPOM pa3HOCTb IHTANbNHA iz —
iy paBHa Tensore, oTBOAHMON OT | Kr
MHAKOTO XJAAaAreHTa, a Ppa3HoOCTb
SHTANBNHA i} — ij, PaBHA TeloTeE,
nopsoanMoR kK | kr mapa, nocrynaio-
wero 8 PTO H3 ncnapurens.

3anasasicb NeperpesoM napa B
PTO

0,,, =t

pTo 1 1'0_1

H onpesenss No JAHarpamme HJAH
Ta6Jsinile neperpeToro napa CoOTBeT-
CTBYIOILIHE 3HAYCHHA SHTAJbNHA i,
H iy,., ®3 YP4aBHEHHH TeNJoBOro
6anauca PTO naxonat anutansnuo

(il To—llu)'

Mo owranbnun iy Ha wu306ape
p.=const onpeneasioT NONOXKEHHE
TOUKH 4.

M3 PTO nap noctynacT B KOXYyX
KoMnpeccopa H, ombipafd OOGMOTKY
CTaToOPa BLCTPOEHHOrO ACKTPOABHTa-
Tens, eue 6once neperpepsaetes (npo-
tecc /., — I). lleperpen

0,,=t —t

3aBucHT oT KI1[1 # MougtHocTy BCcTpo-
eHnoro 3nektpoasuratens. Ilpu no-
CTPOCHHH LHKAA BENHYHHY 0, npmm—
MaloT npuMepHo paBHoil 10.. 15eC

OcTtanbHble Npoecch! 1aHROTO Teo-
PETHYECKOTA UHKNA, a TaKXke ero
NOCTPOEHHE aHAJIOTHYHBI COOTBETCT-
BYIOILHM NPOILECCAM UHKAZ U ero
NOCTPOEHHIO [AA OAHOCTYIEeH4aToH
AMMHAYHOH XONOAWNbHOA MAaUIHNB
(cm. puc. 2).

I vo

L

Cpasnenne unxaos

IlononuutensHo Ha puc. 3, 6 NyHKTH-
poM noka3saunl npouecchl: 3—6 —
APOCCENHPOBAHHA B pEryJHpYIOUIEM
BeHTHJIe npH oTcytcrann PTO, 7, —
7 —cxkatH B KoMmnpeccope npu
orcytcTBHn PTO u B xoMnpeccope Ges
BCTPOEHHOrO 3JieKTpoABHraTensd (B
3THX CRYyuYasix NPHHUHMHANAbLHAA CXe-
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Ma H UHKJ MaWHHBL HE OTJIHYAIOTCH OT
NOKa3aHHBIX W3 pHc. 2).

U3 cpasuenns nByx unwios, npea-
CTaBJleHHBIX Ha puc. 2 u 3, BuITEKaeT,
uto seefeHne PTO no3sonser noswi-
CHTb YylenAbHyld MaccoByK) XOJIO-
NOTPOH3BOAHTENLHOCTS MaIUHHK

CAgy=iy—iy,
HO TIpH 3TOM BO3pacTaer neperpes
BCacbiBaeMoro napa:

‘0 =1
- O6wmi neperpea BCACHIBAEMOTr0
napa B PTO » scTpoeHHOM 3/1€KTpO-
AB¥raTene Komipeccopa

BI = tl _tlu

[1pn 3TOM caeanyeT yuuTniBaTh, 4TO
HeoOXO0/lHMAS YleNbHaA MaccoBan Xo-
JOLONPOH3BOAHTENLHOCTL  KOMIIpeC-
copa

1o . u'

Qo xm =t 15'

Beanuuna gq,,, B KIX /KT nokaspi-
BAeT, KAKOE KOJHUECTBO TEIIOTH
OTBOAHT | Kr xJ1afarenta, ROCTynao-
Wero B KomIpeccop, npy paGounx
napaMeTpax uukaa pg, p,.. 0.

B TensoBoMm pacuete HCROALIYIOT
TAKXe yneJaphyw OOLEMHYK XOa0-
AONPOHIBOLHTCABHOCTb KOMMpECcopa
Gywn B KK /M

Qosn™ qﬂuu/v‘l‘
rae vy — yaeawhnit o6bem napa, sca-
CHIBAEMOrO B UHAHHAD KOMMpeccopa,
m3/xr.

Ilpu pacuete Xx0n0AHNLHOR MalIH-
Hbl OGLIYHO 3313KI0TCH TenaoBOH Ha-
rpy3koft Ha Hcnaputean Q, B kBT
(«dx/c). Tornaa KoAHYeCTBO UHPKY-
JHpYOULEro XJagareHta {(MaccoBlf
pacxon) G, B Kr/c HaxoasT no

OTHOWIEHHIO
Ga = Qu/qﬂ'

a HeOOGXOAHMYI0 XOJIOAONPOH3BOAH-
TENbHOCTL KoMmnpeccopa Q,,, B kBT
H3 BbIpaXXKCHHA

QO Kku— GaqO KM

[Mpu sTom o6bem napa, BCachiBae-
Moro komnpeccopom, V,, 8 m3/c:

Va=0G,0,.



Jlns Toro uto6b Ayyiue npouanio-
CTPHPOBATH CYLIECTBO pacyerTa UHK-
OB XONOAW/LHHIX MAIHH, 8 TaKKe
3aBHCHMOCTb OCHOBHLIX MapaMeTpoB
OT paGounX YCJOBHA H BHAA XJaal-
areHTa, nNPOREAEH CPABHUTEALHBLINA
pacuer uukna /, — 7—3—6—1, nas
OIHOCTYNEeHUAThIX aMMHA4YHOH W ¢peo-
HosoH (Ha R12) xonoguwsnuux ma-
WHH H uukna /—2-—4—5—1 anm

_OIHOCTYMEHYaTOR (HPEOHOBOH MaIlUH-

il ¢ PTO W BeTpoeHHbIM 3n€eKTpONBH-
ratenem. :

Buan npunAaTe caeaywuthe pabo-
une ycaosusi: fy= —15°C, .=
=30 °C, 6,,=5 °C, 6,=3 °C,
0., =1, o — b, =20°C, 93n=t| -
—t.,,=10°C, Q, =10kBr. Peayas-
TaThl CPABHHTENILHOTO PAcyeTa npu-
BeAeHbl B Tabauie,

Beanunuw

utanbnua, KIX/Kr, B Touke
!
H

—~— L) N BN -

yIlCJITI:)llhlﬁ o6bem BCaCcLiBaeMOro napa v,
m*/ur

Yaeasnan MaccoBas X0J00MPOU3BOAHTLbL-
HOCTL MallHHbL §o, KO X /KT

Pa6ora cxatna I, &1k /kr

Xononnavuufi ko3hdHUHEHT €

KosinyecTBo UHpKyJAHPYIOUIEro XxAanarexta
G, kr/c

Yneannan MaccoBan Xxo0n040NPOH3IBOLHTENL-
HOCTh KOMNpeccopa gg ., KIAX/Kr
Yaeabnan o6beMHas XON0A0NPOH3BOAHTE b-
HOCTh KOMNPEccopa g, ... Kx/m?

O6nheM BCICHBAEMOTO KOMAPECCOPOM 113pa
Vi M/

HeofxoanMan XOAOZONPOHIBOAHTENLHOCTD
Kommpeccopa Qg yu, KBT

Uukan wa RI2
Lluxa ua cPTOn
R717 BCTPOCHHNM
(ammuaxe) INCKTPO- 6e3 PTO
ABHTATENEM
KOMApeccopa
1680 549 549
- 568 —
—_ 596 —_
— 415 —
1895 - 574
550 -— 427
- 561 —
0,52 0,=0,106  v,,=0,093
1130 134 122
215 28 25
5,26 4,79 488
0,009 0,075 0.082
1130 153 122
2173 1443 1312
47-10-1 795103 7,63.10—3
10,0 11,5 10,0

AHalH3 NpHBeeHHbIX LaHHBIX NO-
Ka3biBaeT, YTo NPH paboTe XON0NHNb-
Hofi Mawunn Ha R12 ¢ PTO »n
KOMIIPECCOPOM, HMEIOWHM BCTPOEH-
Hbll  3NEKTPOABHTATENb, YNENbHAR
maccosas X0JI0A0NPOH3BOAHTENb-
HOCTb MaUIHHW @o YBEJAWYHBAETCA
npumepro na 10 %, Ho oaHOBpEMEHHO
pa6ota cxkartHa [ Takxe Bo3pacraer
npumepHo Ha 12 9%. 3to npueoanT
K HeIHAYHTENbHOMY, TIPHMEPHO Ha

2 %, YMEHbUWEHHIO XONOLAHIbHOTO KO-
spPpuuHeHTa g, yBeAHUEHHIO oObema
BCacbiBa€MOT0 KOMMNpeccopoM napa
V.. Ha 4% u HeoGxoaHMOA XoJo0-
JONPOH3BOAHTENILHOCTH KOMMNpeccopa
Q.. Ha 15 %.

Takum o6pa3om, BBenexne PTO
B CXEMY XONOAHJbHOA MAUWHHLI He
yayuluaeT ee 3HepreTHueckor g dex-
THBHOCTH, COOTBETCTBYIOLLIEH XOJ0-
AnAbKOMY Koapdnunenty e. [Ipume-
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tenne PTO o6nbacknercsi npaktuue-
CKHMH YycaosusimH paboThl ¢peono-
BhIX XOJOAHNbLHLIX MAIUHH, B NEPBYIO
oucpe/lh  YHOCOM Kanedab IKHAKOFO
XJAATCHTA H3 HCapHTe el 3MeeBHt-
KOBOFO THNa H HeoBGXOAHMOCTLIO
06ecNCYHTL BO3BPAT Maca B KapTep
KOMRpeccopa.

Jononuurtennvuoii neperpee napa
B 3NEKTPOABHTATENE TAKXKE OTPHUA-
TENLHO BJAWSIET Ha  XOJOAHJIbHBIH
KO3 PHUHEHT & H TPHBOAKT K YBENH-
YeHWI0O 06beMa BCACHLIBAEMOTD KOMM-
peccopom napa V, ,, a creponarenn-
HO, rabapuTHblx pa3mepos K Me-
TaJJoeMKocTH Komnpeccopa. OnHaxo
HCMOAbL30BAHHE  KOMMpEccopa  Co
BCTPOEHHBLIM INEKTPOARKTATCACM NO-
3BONSIET CYLIPCTBEHHO MOBLICHTL rep-
METHUHOCTL BCCH MAaWHHBL H YMCHK-
WHTb raBapHTHHE pa3Mepm H Me-
TAJSNOCMKOCTh KOMMPECCOPHOTo arpe-
rara.

Pacuetnuble nanHble UHKAA HA am-
munaxke (R717) noarsepxnator Ayu-

wne, no cpashendio ¢ R12, repmonn-
HAMHYECKHE  CBOHCTBA  UMMHAKa
(cm. Temy 3). :
Tlpn pa6ore nda ammuake yaeabHas
MaccobBas XUJIOJIOI'Ip()li.’jBOIlKTBJlb-
HOCTb MAUIHHKL go Bo3pacTaeT B 9 pas,,
HO, TAK KaK MPH 3TOM yBeJHUHBAETCH
H pabora cxartHs [, XOJOQHIbHBLIA
KO3 PHiHeHT NoBLIINAeTCs JHIIL Ha
8 Y%, a obbem BCacblBAGMOTO napa
V.. YMeHbLIaeTes nprameplio Ha 60 9.
JT0 1N03BOJMET CO3LABATbD AMMH-
autible MawiHAL ¢ MenblIWMH raba-
PHMTHBIMH pa3Mepamu H METALITOCMKO-
CTbio, YeM Y )PCOHOBLIX MAUIHH.
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1. Joccar Pon ]l «. Ocnosn x0a0-
AnanHoR Texuuki / Tlep. ¢ auenr. Mo

Jlerkas u HHLLCBAs POMDBILACHIIOCTD,
jag4.
2 Wlasvpa B. M. 3bddekrnaHoCTL

PErEHEPATHBHOIO NHKAG B MaJol dpeo-
noBoil xoJonbioid Maune // Xono-
JHALHa Texidka. 1963, Ne 5.



TEMA 5

MpuHuUNHAABHBIE CXEMbI H LIHKJIbI
MHOroCTYNneH4YaTbhiX NapoKOMNPECCHOHHBIX

XO0JOAUNbHBIX MALUHH

3aBHCHMOCTb OCHOBHBIX XapaKTe-
PHCTHK XOAGAHALHOR MALIHHL OT
pexuma paboru

OCHOBHBIMH napaMmeTpamH, onpeje-
AAIDWHMH PeXHM PaboTbl NapoKOM-
NPECCHOHHON XONIOAHABHOH MaUIHHW
H ee pabouHe XapaKTepPHCTHKH, ABJIA-
I0TCA BHA XJalareHrta H ero Temne-
paTypbl KHNEHHR f; K KOHAEHCa-
UHH ¢, .

Temnepatypa kunenus fo W cooOT-
BETCTBYIOILEE €H RaBjgeHHe KMINEeHHA
Po 3aBHCHAT rAaBHLIM O6Gpa3om or
TeMnepatypnl cpeanl [, ., OXJaxK-
AaeMOH XONOAHNLHOA MalUHHOM,
Oxnaxpaemoh cpepo Moxer ObiThb
BO3RYX (B AOMEIIHHX XOJOAHAbIH-
Kax, KaMepax XpaHeHHs, annaparax
AARl OXNAXKAECHHR W 3aMOpaXXHBaHHA
NPORYKTOB), KOTla HChapHTeab Ha-
XOAHTCA HEMOCPeACTBEHHO BHYTPH
oxnaxnaemoro obbvexra. Takas cu-
CTeMa Ha3blBAETCR CHCTEeMOR He-
NOCPEeACTBEHHOTO OXJaX-
AeHun B XONOAWAbHLIX MalMHax
C XJIaOHOCHTENIEM  OXJaXKAaeMof
CpPefiofl ABAAETCH XHAKHA XJal0HO-
cutens (Boaa, paccon W ap.).

Takum 06pa3om, TeMnNcpaTypa KH-
neHus onpeaennetcs TpebyeMoin Tem-
nepatypoli OXNaXJaeMOH Cpenn.
Onn xpaneHHSt OXNaXKAEHHBIX NHWe-
BbIX NPOAYKTOB TEMNepaTypa OXJa-
RaeMoil cpeanl f . AOJMXKHA ObThL B
npesenax 2..4 °C (ona He Moxer
6uth Huxe 0°C), AR XxpaHeHus
3aMOPOXKEHHHBIX NPOAYKTOB — HE Bbi-
we —10 °C (o6u4no —15...—20 °C),

* Pasnuuy MeXAy TeMnepaTypaMu
ABYX P a3HblX CPeA, HanpHMmep xaana-
reHTa d BO31yXa, Ha3LIBAIOT TeMNeEp a-
TYpHuwm HanmopoM # o6o3nayawoTr
obbiuno ©, a pa3HHUy MEXAY Temnepary-

ONIA 33aMOPaXXHBAHHA NHILEBHIX MPO-
AYKTOB Tpebyerca {, =—30...
—40 °C.

Ecan oxnaxnaemodt cpenoit sBas-
¢TeA  BO3AYX, TO TeMnepaTypHbull
Hanop* B HCNAapHTesie NPHHHMAIOT
PaBHLIM

8,=1, .—lo=10...15 °C,

€C/H - B HCNapHTeNe OXAaXKaaeTcs
MHAKHA XNAaAOHOCHTENb:

0,=5..8 °C.

TemnepaTypa KOHIEHCaUHH (,
CODTBETCTBYIOILEE efi nasfeHue KO-
ACHCAUHK P, 3aBUCAT B OCHOBHOM
OT TemnepaTypu cpeas {,, OX-
Maxpawouwen KOHIAECHCATOP.
O6uiuHo aast OXNaXNEHHA KoHAel-
CaTOpa HCAOAL3YIOT OKPYXAIOIWLHA
BO3RYX HAH BOAY, TeMNepaTypa KOTO-
pHIX, B CBOIG O4epeib, 3aBHCHT OT
KAHMATHYECKHX YCAOBHIH H Bpeme-
HR roja.

BuGop oxJaaxiawuled cpein
o6ycaoBJieH NpeXae BCEro X0n0A0-
NPOH3BONKTEABHOCTHIO MALIHHLL H ee
THNOM.

Tax, B0 ()peOHOBBIX XONOAHABHBIX
MailllHHaX MaJofi XOJOAO[IPOH3IBOAH-
TenbHocTH, no 15 kBT, npumensioT
BO3AYLHbIE KOHAEHCATOPH, B XOJIO-
AWJbHLIX MallIHHAX cpenueﬁ XoJ1040-
npoH3BoauTedbHOCTH, oT 15 no
120 kBT,— kKak BO3AyuiHbie, TaK H
BOAfIHbIE KOHAEHCATOpbl, a B XOA0-
AKJbHLIX MalHHaXx GONLUIOR NPOH3-
BOAHTeAbHOCTH, Gonee 120 kBr,—

4aile BOAAHLIC KOHACHCATOPHI.

.

pPaMH O A H O R cpelibi, HANPHMEP Hauanb-
HO#i H KOHeuHofl TeMmepaTypaM¥ XRann-
HOCHTENR Na BXOAe B alNApaT H BHXOAE
M3 HEro, HA3WBAT PB3HOCTLIO TEM-
nepaTtyp H oSo3nauyalor Al

k3|



B BoaaywHmx KoHaeHcaTtopax
TeMnepaTypHulit Hanop

8=t —1, =10..15°C,
B BOAAHBIX KORACHCAaTOpax
8,,=5..8 °C.

Temnepatypbi kHnewus o H KOH-
AEHCAUHK f,, NHANA30H BO3MOXKHBLIX
3HayeHnit KOTOPLIX BeCbMa WHPOK,
CYWECTREHHO BJAHAIOT Ha OCHOBHbIE
XapaKTePUCTHKH MALIHHBLI: XONORKO-
NPOH3BOAHTENHLHOCTD, NOTPebaseMyio
MOMUIHOCTb, XOJORHAbHLIR KO3 DH-
UMEHT, HAAeXKHOCTL H AOJTOBEUHOCTb.
Mexny co6ofi 3TH XapaKTepHCTHKH
TECHO CBA3AHMI.

Haubonbuiee BIMAHWE Ha HUX
OKa3blBaET TEeMNEepPaTypa KHNEHHA.
Paccmorpum 310 Gosee noapoGuo.

Ha puc. 1 Ha i, lg p-nnarpamme
nokasan uMkn /—2-—3—4 omHocry-
MeHUATON XOJOAHABLHON MalIUHLL, Pa-
GotaloiieR MPH NaBAEHUAX KHMEHHS
Po H KOHAEHCAUHH p,, KOTOPHIM COOT-
BETCTBYIOT TEMMEPaTyphl KUNEKHA o K
KOHAeHcauuy f,.

flpn  nanuom pexume paGoTh
yAenAbHas MAacCOBasl X0JOAONPOH3BO-
OHTEAbHOCTL MAIUHHB

q0=i|'—'£4v

a yaeabHan paboTa cxXaTHst KoMnpec-
copa

{==ig—i; .

lgp Ma
y

indwsine

PHUC. 1, Hamenenue uukaa xonoanaLHoR ma-
WHHE C ROHMKCHHEM TEMNEPATYPH KUNCHHN
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Ecan Temneparypa xunenus notu-
XKaeTca A0 3HAUEHHR [,,, ydedbHas
Maccosas X0JIOAONPOH3BOAHTEN b-
HOCTb, KaK BHIHO H3 JAHAarpaMMhl,
yMeHblllaeTCs:

Qou==l1;— 45

J10o OOBLACHACTCA NpeXKAe BCero
TEM, 4TO fIpH MPOCCEAUPORBHHN MO
6osee HH3KOrO AABJAEHHA Po, (NpPO-
uecc 3—4a) xnanarewt nocTynaer B

ucnaputens ¢ OSOAbIKM coaepXKa-
HHeM napa:

X‘a>x4.
Yaenpuas padoTta CHKATHA - KOM-

fipeccopa ¢ NOHHXCHHEM TeMnepary-
Pbl KHNEHHA YBEIHYUNHBACTCH:

ly=lyg—i)s
Mpn 3TOM yMeHbWAETCA ylensb-
Hax MaccoBas XOJOLONPOH3BOAU-

TeJNbHOCThL KOMIipeccopa
Goxuw=101—14

H NOBLILIAETCA TeMMnepaTypa KoHLa
cXarTus napa B Komnpeccope:

tas > 1.

C noHKHXEHHEM TeMmnepatypbl W
NlABNEHHA KHIIEHHS YBEJHUMBAETCH
yaeAbHblit 06beM BCacuiBaeMoro
napa:

Via > Uy,

YTO NPHBOAHT K  CYIUECTBEHHOMY
YMEHbUIEHHIO YHeNLHOH O6beMHOH
X01040NPOH3IBOAHTENbHOCTH KOM-
npeccopa Guku+

Takum o6pa3oM, € MOHHXKEHHEM
TEMNEPATYPL Kuneuus

YMEHbILIACTCA XOJOAONPONR3BOLH-
TEeNBHOCTb MalINHLL, )

CHM)KAeTCs ee  3JHEepreTuHveckasn
3¢ EeKTHBHOCTb, TAK KaK YMEHbUIART-
Csi 3HaUeHHe XONOAWNbHOro Koadpbn-
uueHTa e=qgo/!;

yXyAWanTcA paboune Xxapakre-
PHCTHKH KOMIlpeccopa, Tak Kak ¢
yBEAHUEHHEM OTHOUIEHHS AaBAeHHM
Px/Po M HX Pa3HOCTH pu—po pacter
HArPy3Ka Ha MEXaHH3M JABHKEHHs
W MOBBILIAETCA' TeMNepaTypa KoHUA
CXKaTua.




K aHaJNOrHyHbBIM OTpHLATEAbLHbIM
NOCJAEACTBHAM NMPHBOAHT NOBbILIEHHE
TeMnepaTypbi KOHAEHCAUKH W COOT-
BETCTBYIOIWEr0 AaBJEHHWA KOHOEHCa-
uun. Kpome TtOro, ysennuusaertcs
Harpes Komnpeccopa u norpebaenue
anekTposHepruu. OAHAKO, ecH MOHH-
EHHE TeMnepaTyph KHMNEHWA Ha
1 °C yMeHblwIaeT XO0JOAONPOK3BOAH-
TENLHOCTD MAWHHN Ha 4—5 %, To
nosbilUeHHe TemMnepaTypbl KOHIEHCa-
ukn na | °C cunxaer ee Bcero Ha
1—2 9% (B 3aBHCHMOCTH OT THNE
XOJOAHALHOH MAWHHB W YCNOBHHA ee
paboTai).

Cxema H UMKA ABYXCTYNeHuaTON
AMMHAYHON XOAOAWJALHOA MAlWIH-
Hbi CO 3MEeBHKOBWM NpPOMENxY-
TOYHBIM COCYAOM

OTpHiaTeNbHuIX noc/eACTBHHA
BJAHAHHSE OOJIbIIOrO 3HAYEHHA OTHO-
WEHHR pPx/Po Ha XaPAKTEPHCTHKH XO-
AOAMALHOK MaliMHb MOXHO u30e-
XaTb 3aMEHOH OJHKOCTYMEHYaTOro
pa6ouero UKKIA MHOTOCTYMEHYATHIM.

CyuTaeTcR, UTO MNEPEXOAHTb K
MHOTOCTYMEHYAaTOMY CXKaTHIO cielly-
eT, eCaH pu/po==8.

Ha xosoanuabHHUKaX NPOMbILLJIEH-
HOCTH ¥ TOprosau HauGosee pacnpo-
CTPaHeHBl ABYXCTYNEHYaThie aMMHaYy-
HBIE€ XOJIOAHJbHEE MAWHHB, CO3AA10-
e HeoGXoAHMbBIE YCJOBHA ANA XO-
JOAHABLHOA 06pabOTKH M XPaHEHHA
3aMOPOXKEHHBIX MHILEBHIX NPOAYKTOB.

IlByxcTynenyatas  aMMuayvHas
MalUIHHa CO 3MEEBHKOBLIM MPOMEXY-
TOYHBIM COCYROM (puc. 2) paGoTaeTt
cleAyoHM 06pa3oM.

lNeperpeThit nmap amMnaka Bca-
CHIR3eTCA KOMNPEeCcCopoM NepBoH CTy-
neun KM,, cxumaerca B8 Hem No
NPOMEIKYTOHHOTO AaBJEHHA p,, (NPO-
uecc [—2). ® HarxHeraeTcA B npome-
XKytounbifi cocya /IC non yposenb
KHAKOro XAhapareHta. bBap6Gotupys
yepe3 CAOH KHAKOCTH, Map OxXaax-
NaeTcsi A0 HACHILIEHHOTO COCTOSIHUS
(2—2"), 3aTem cCHOBa neperpesaeTcs
(2”—3) n BcachiBaeTcs KOMMpecco-
pom BTOpOit cTynenn KMa,.

B komnpeccope KM: mnap CXu-
MaeTCsi OT MPOMEXYTOUHOro AasJe-

2-4st

HHAL Pap O NABJAEHHA KOHAEHCAUHH
pv (3—4) n HarueTtaeTcs B KOHAeH-
catop K. 3pechb nap oxaaxiaer-
¢ (4—4”) u KoupeHcHpyerca (47—

4’). CKOHEHCHPOBAHHAN HACHILLEH-

HAA XHRAKOCTL 3A€Cb Xe B KOHAEeH-
caTtTope MOXeT TMepeoxXJaXaaTwvCA

(4'—5) B 3aBHCHMOCTH OT €ro KOH-
CTpyKuun Ha 3—4 C,

§ i /r,lnr/x:

PUC. 2. DpunuMNNEsLHAR CXeMR () N 1HKA
wa i, Ig p-amarpamwme (6) Amyxcvynen4arod
AMMMAYHOR XONOANALHOR MAWINNL CO IMEERN-
KOBLIM NMPOMEYTOUINMM COCYnOM
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nepeoxnamnenuaﬂ HKHUAKOCTL NO-
CTynaeT B 3MEeBHK NPOMEXYTOYHO-
TO COCYAa, TAe AONOJNHHTENbHO ne-
peoxaaxnaercA (5—6). 3MeeBHK Ha-
XOAHTCA MNOA YPOBHEM KHNAUlero
XNagareHTa (CocTosiHue 7') nphn TeM-
nepatype tnp.

Taxum 06pa3om, TeOpeTHYECKHM
NPpefenoM NepeoxNarKAeHHst XKHIKO-
rO XAaaareHTa (NPH AABNEHHH KOH-
NEHCAUHH py) B 3MeeBHKE ABASETCH
NPoOMeXyTOUHan Temnepatypa fnp.
MNpakTuueckn Xe TeMnepartypa ts 6y-
aer Ha 3.5 °C swuwe {p={,,. Pas-
HOCTb TeMnepaTyp 15—17:—-5 5°C

Ha3nBalOTHeAOpeKynepauHe#.

[Tocne nepeoxnaxkaexHst OCHOB-
HOH MaccoBubii NOTOK XJajareHTa
G, (B Kr/c) apocceanpyetcsi B pe-
ryaupyowem Bentuae /1By (6—8)
H noctynaer B Hcnaputear M. He-
Goablias e 4acTb 3TOTO MNOTOKa
APOCCENHPYETCH B Peryanpylolem
Bcutdiae /1B, (6—7) w noctynaet
B NpoMeXyTouHni cocyn. O6pasywo-
WIHACA B npoHecce APOCCENHPOBAHMUA
nap G'8mMecTe ¢ OCHOBHBIM MACCOBLIM
notokoM (), BcacwBaeTCA KoMmnpec-
copom BTopoii cTyneHn KMz, K Hum
AoGaBasfieTCA ellle MaccoBHil MOTOK
G”, o6pa3yoIHACA B NPOMEXYTOU-
HOM COCYAe NPH KHNEHHH XJajareH-
Ta 3a CYeT OTBOAA TENJNOTH OT 3Mee-
BHKa H OXJ2XAEHHA Napa B npo-
uecce 2—2” nphn ero GapGoTuposa-
HHH uYepe3 cAOH JKHAKOro xJai-
aresra.

Taxum o6pa3om,

Go=0G,+ G+ G”,

T. € MaccoBuit noTok G2, BcachiBae-
MbiKi  Komnipeccopom KMz, Goasuie
mMaccororo notoka G,, npoxoanulero
uepe3 HCNapuTeNb H KoMmnpeccop
KM,, na cymmy G’'+ G”, Koropasn
coctasaser 10—20 % ot G).

O6vemMHbli NOTOK napa,
Baemoro komnpeccopoM KM:

Vl GIUI.

OH B HecKoAbKO pa3 Gosbie 06b-
€MHOT0 NOTOKa napa, BCacCLIpPaeMoro
komnpeccopoM KM,:

V2== sza.

BCACH-
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OT0 OGBACHAETCA TeM, YTO ydeb-
Hbift o6beM v 3HaunTeabHo Goablue
yaeabHoro o6beMa vs.

Ha puc. 2,6 ycaoBHO nokasaHbi
NPOUECC  APOCCENHPOBAHHA  NPH
OTCYTCTBHH NPOMEXYTOYHOro cocyaa
(5—8a) u npouecc oaHocTyRCHYATO-
ro cxkartus (I—4a).

H3 awmarpammuel BHAHO, 4TO NpH
ABYXCTYNeHYaTOM CXaTH# Temnepa-
Typa {4 3aMeTHO HHXe TeMneparTy-
Pl L4s. ITOT (PaKTOp, a TaKKe TO,
YTO OTHOWEHHA AABACHHR py/pnp=
= pup/Po CYLLECTBEHHO MetHblie OT-
HOMWEHHS NaBACHHI py/po, 0Becrreuu-
BAOT ANYYIIHE XaPaKTEPHCTHKH pa-
6OTHl KOMNpPeccopos MNPH ABYXCTY-
NEHYaTOM CXXaTHH, YeM APH OAHO-
CTYNEHYATOM.

HonoanntensHoe nepeoxnaspe-
H#€ XHAKOro XNaxareHTa B 3MEeBH-
Ke NpoMeXyTO4HOro cocyiaa no3po-
N5eT YBENHUHTD YAeNbHYI0O MaccOBYIO
XOJI0AONPOK3BOAHTENLHOCTD MAILKHbE
Ha BeAHUHNY Ago (kIlx/xkr):
A40=is-—is.

B cBasu ¢ tem uto Ha i, lgp-
AHarpamMe 3HaueHHe { OTHECEHO K
eAHHHLE Maccu Xxnanarenta (1 Kr),
a B ABYXCTYNEHYATOH XOJOAHALHON
MaiuHKre maccoBuiit notok G2 6oabiue
MaccoBero notoka Gy, 3T0 AONKHO
OGLiTb yY4TEHO NPH pacyeTe XapaKTe-
PHCTHK LIKK3 € NOMOWIbIO AHATPAM-
Mbi. YCNOBHO NPHHHMAIOT: ecan G =
=| Xr, TO NpH pacyere npoueccos,
NPOHCXOAAIWMUX C MACCOBHIM NOTOKOM
G2, Pa3sHOCTb 3HTANALNHA YMHOXAIOT
Ha otHouienne G,/G,.

Tak, yaeabHan pa6oTa cxaTust
xomnpeccopa KM,

Loy =iz ~—iy,
a xomnpeccopa KM,
Lwa=(G2/G)) (i4—ir).

YnenbHan MaccoBas XonoaAoNpo-
M3BOQHTENBHOCTb MaWMHHL
Go=i;»—is, ‘
a ylienbHan TENNOBAR HATPY3Ka KOM-
AeHcaTopa

qua== (G2/G\) (ia—is).



Ecan wn3BecTeH TEMJIONPHTOK K
ucnaputeaic Q. (kBT), 3unaueune
G, (kr/c) HaxoRAT H3 OTHOILNEHHN:

Gi1=Qu/qo.

3nauenne Gz NoAyYalT, COCTAB-
JAR ypaBHEHHA TCNJAOBOFO #H  MAUC-
conoro Oanaucos MPOMEC KR YTOHHOTIO
cOCyna.

Ias paccmartprsaemoro cayuas

Gr= Gy +—— f2 iz
Iy, —i1
ﬂpomemy*roquoe AaBJEHHE Pop
BLIGHPAIOT TAKHM, 4TOObLI XOJOLHAb-
HLIK KOIDDHUHEHT ABYXCTYyReH4aTO-
ro UHKAA

Qo
lxnl + lxn2

6Hil MAKCUMAAbHLIM. ‘
Cxema ¥ UMKJA JABYXCTyReHua-
TOH AMMWAYHOH XONOUNALHOA MaA-
WHHN € XBYMS HCNADHTEASMM M
HACOCHO-UHPKYNRUHOHHOA CHCTe-
MOH OXJa)XKaeHHs

B AByXCTyneH4aToil aMMHa4HO#
XONOAHJIbHOW MaliHHE C TMPOMEXY-
. TOYHBLIM COCYAOM XJaJarent focTy-
naet B HCAapHTeAb B BHAe napo-
XKHAKOCTHOH cMecH (cocrostHe §).
HecmoTpa Ha 7O, 4TO CTenexb Cy-
XOCTH Napa xa MoXeT GLITh HeGodb-
wo# (0.1...0,3), yuesbHblt o6vem
napa v,. 34auurenbHo Gonbute yaean-
HOro o6bemMa MHAKOCTH vs, (npu
to= —30°C oTHoweHHe v /vy ==
=653), T. e. 3HaUYHTeJbHARA 4acTh

Tenaonepenawleid NOBEPXHOCTH HC--

NapuTed KOHTaKTHpyeT (oMbiBaer-
CA) He C XXMAKOCTbLIO, a C napom.
Bcaepcteue 3TOrO0  Tenaonepesnalo-
11afn CNocoGHOCTL HCTIapHTeNs Ccyule-
CTBEHHO yXyRiuaercs.

ST1oro MoXXHO H3bexKaTh nogauen
KHIKOTO XRajareHtTa B HcOapuTenb
HACOCOM B 60nblUEM KONTHYeCTBE, YeM
HeoGXOAHMO A/ OTBOAA TenJoBOW
Harpyskn Q..

fIpuHuvnHanbHana cxema Hacoc-
HO-UHPKYNSUHOHHON ABYXCTyNeH4a-
TOR aMMHaYyHO#i XOJNONKNLHOA MalIH-

2

HBl C ABYMS HCNAapHTeNsMM (aABYy-
MR TeMIepaTypaMu KHREHHA), Tak
Ha3wBaeMoii KoMNayHAHOHR, H
€C TEeOPeTHUCCKHA WHKA Ha i, lgp-
AnarpaMMe nOKa3aHbl Ha puc. 3.
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* PHC. 3. Nipununnnasbsan cxema (a) ¥ WUk

wa i, lg p-awarpamme (6) awvyxcrynenxarod
AMMHAYHOR XOROANALHOR MaWNNL C AByMS
HCABPNTERAMN M HACOCHOR nopaweR xraas-
rexTa
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Temnepatypa KuHnenus B ucna-
puteanx M, w Hy — coorsercrBen-
HO a1 H lo2  (Hanpumep, —30 u
—10°C). Xnagarent nopnaeTcsi B He-
NapHTenn Hacocamk H, u H,. Xun-
KHH XNalareHT K HacoCaM nocTynaet
nojA HanopoMm cToA6a XHAKOCTH M3
LHPKYNAUHOHHLIX pecHBepoB [P, u
- l{P3, KoTOpBIE BBINOAHSIIOT POAbL He
" TOABLKO COOPHUKOB (pecuBepos), HO
oTaesnTesell MHAKOCTH H npeaoxpa-
HAOT Komnpeccopui KM, u KM, or
MONajaHWA B HWX' JKHAKOrO XJaad-
areHra.

C nomoumbid KOMNpeccopoB B
pecHBeépax noafePXKHBAIOTCH HeoBX0-
A¥Mbie J1aBNAEHHSl KHNEHHA pPo; H
Po2, COOTBETCTBYIOIUHE 3AJaHHbLIM
TeMneparypaM KHNERHus fo) W {pa.

MMap wua ucnaputean H, smecrte
¢ $36LITKOM XHAKOCTH nocrtynaer B
UHPKYNAUHOHHBIA pecusep L Py, oT-
KyAa BCaCbiBaeTCsd KOMNPECCopoM
KM,, cXXumaeTca B HeM 10 AaBie-
HHA KHMEeHUA poz (npouecc /—2) w
HarHeTaeTCa B LHPKYAALHOHHLIA pe-
cusep P, Ciona xe noctynaer nap
u3 ucnaputeas H,. O6wkit nortox
napa u3 P2 BcacnBaeTcs KoMmipec-
copom KMo, cxumaercs po nasie-
HHSl KOHIEeHCaUHH px (3—4) u Ha-
rHetaetca B Konaencatop K.

AKupkuit xpanareHT 43 KOHAEH-
caTtopa NPOXOAKHT Yepe3 peryanpyo-
Ul BeHTHnb PBa, apoccenupyercs
B KeM (4'—J5) OT AaBNeHHS KOHAEH-
CaUHH Py ‘A0 NABJEHHA KHUNEHRH Po2
H nocTynaer B UHPKYAALHOHHbIA
pecupep L[ Pas. OGpa3oBaswuiica npu
APOCCENHPOBAHHH  nap  (cocTos:
HHe 2”) BcacLiBaeTCA KOMMNPECCOpPOM
KM BMecTe C napoMm, HarHeTaeMum
komnpeccopom KM, w napom, 06-
pPa3ywlHMca B HCnapuTeae M.

YacTb KHAKOTO XNalareHra H3
UHPKYyAAUHOHKOTO pecuBepa [[P; na-
cocoM H, nopaercs B .UCnapuTeab
H3i, a wacTb — Apoccennpyercs B pe-
ryaupyiouemM BeHTHae PB, o nas-
JIEHHA XHTIEHHA pPof W Hanpasafier-
€S B LHPKYNAUHOHHBI pecusep LP,
Orciona oGpa3oBasuiHiica npr apoc-
CeNIMPOBAHHH Map BMeCTe C NapoM
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"KH Ha dcnapurenn Q.

H3 HCRApHTEAR H. BCACLIBACTCH KOM-
npeccopom K

Kax yxe ydeuan!ocn:, HacoCH
MOAQI0T B HCRAPHTEJH B HeCKOJIb-
KO pa3 6ojblie XHAKOrO XJNaaareH-
T4, €M HYXHO AJNA OTBOAE TENAO-
BO#%k Harpys3ku.

OTHOlEHHE MACCOBOTO MOTOKA
XJIaflareHra, no1asaeMoro HacocoMm 8
HCN2PHUTEeNb, K MACCOBOMY NOTOKY 06-
paBYDOILLEI‘OCﬂ B HCnapuTesne napa

Gu/Ga=n Ha3bBATKPATHOCTH IO
UHPKYNRUHH XJAalarelra.
3Ha~(elme 7 3ABHCHT OT ocobeHvo-
CTed KOHKPCTHOH XONOAHABHOR yCTa-
HOBKH.

Ecau nasectum vennosuie Harpys-
H Quz TO
maccobhie MOTOKH napa Gu # Gaz
MOXXHO HAHTH H3 OTHOWEHHN:

in

TR
Lyw—1Ly+

Qn2 .
low—1Lgs
B xomnpeccop KM;, kpome mac-
cosoro fiotoka napa G, 6yaet no-
CTynath TakXxe nap, obpa3ylotuH#-
CA NPH NPOCCENHPOBAHHK B perynu-
pywulem seuthae PB,. O6wmu# mac-
cosnili notok napa Gy (kr/c), Bca-
cuisaemoro Komnpeccopom KMy: -

G =G 4+ Gumxﬁ.’

ni

Gn2=

HAH
' Gnl
Guul - l — Xg .

Maccosuit notok napa Gz
(kr/c), BcacnBaeMoro KoMMnpecco-
pom KMj:

G:uz = Gl(nl + Gu? + Gxu?x
HH
) GK;2= .C_;_‘Ll"_'_"_tg.lg .

— X5

CxeMul # UHKABI KACKaAKWX (peo-
HOBBIX XONOAMABHBIX MALHH

B psaae caytaes, 0o06biuHO AR
SKCMEPHUMEHTANbHLIX HIH APYTHX che-
UHaNbHBIX LeaeH, HeoOXOAHMbB! HH3-



KHE TeMrepatTypsl — nopaaka —80...
—100 °C. Hcnonwviosanue B 3THxX
CAYYANX MHOTOCTYNEHYATHIX ~ XOJO-
LHJIbHLIX MallliH, paoTaloulux Ha
ONHOM XxJnaflaredte, Heueaecoolpaa-
HO. . :

Tak, npu paGote Ha xhapareu-
Te cpenHero jasneHHAa RI12 win
R22 pnasieHue kulieHHs Gyaet
CYULECTBEHHO HHXXC aTMocdepHoro,
a ypehvHblt o6beM napa, scacoipae-
MOF0 KOMNPeccopoM, ouelb  60ab-
wuM. [ToaTtomy komnpeccop HuxHeH
CTyneHH OyneT HMeTb YBeAHYEHHble
raGapHTHbie pa3Mephl H METaANo-
€MKOCTb.

[Mpumenenve oAHOrO xnajlaredTa
BLICOKOT'Q [aBJIEHHA HEBO3MOMHO M3-
3a HH3KOH XPHTHUECKOW TeMmnepavy-
Pbl, 3 AaMMHAaK BOOGWIE HENb3fl MC-
nonL3oRaTh, TaK Kak ero temnepa-
Typa 3amep3aHun —-78 °C.

JLnst NOAYUEHHA HKU3KKHX TemMnepa-
Typ 3((eKTHBHL TaK HAILIBaCMbie
KacKajHme ¢peoniosue  Xono-
Auabhrble MawHAb. Ouu npeacrasas-

10T COOOH CUCTEMY OTACTbHBLIX OMHO-.

CTYNEeHYaThIX HAH ABYXCTYNEHUATHIX
M3uiMH, paboTalOKX Ha Ppa3HbiX
XNajareHTax. . «

Ha puc. 4 nokasana npuHuUH-
fdaJbHaA CXeMa H UHKJL HauGonee
NPOCTON KacCKaJIHOH . ABYXCTyneH4a-
- TOH (PpeoHOBOH XONOAHNBLHOA MAUIH-
Hbt. OHa COCTONT H3 ABYX OAHO-
CTYMEeHYaTHX XOJMOAHJBHBIX MAUIHH,

OHA M3 KOTOPHIX — HHXHAR CTy-
' NeHb Kackaaa — pafotaet Ha xJal-
arente RI13, a apyras — Bepxnsas
cTyneHbL — Ha xaaparente R22.

Llukap 3TOR MalHHL YCJAOBHO
H306paxKeHbl Ha OLHOH RHArpamme
(puc. 4,6) B uenfAxX nyyuero MoHu-
MaHHSl MPHHUHNA ee NEACTBHSA.

OGe cTyneHH Ka2CKaAHOR MAWHHbI
06beAHHAET OAWH OOLHA annapar
KoHpexcatop-nenaputean KJA-H. On
CAYXKHT KOHAEHCATOpPOM AAA XJan-
arenta RI3 W Hcnaputenem aas
xnaparewra R22. B veM tenaota KoH-
nencaunn R13 nepeaaercst kunsute-
my R22.

HMcnonb3oBanue B HHXKHER cTyne-
un RI13 nosgonser umers B Hcna-

&

5, xﬂ»r/(lr;ﬁ)

PHUC. 4. Npunuunnaasnan cxema (4) # gnxa
wa 8, T-anarpamme (6) xackaanolk asyxcry-
nenvatoh Pppeonosoll xoaoanasHOR MAWNHL:
PC - pacuwpureashuiR cocyn (weobxoaum
RAR ¢6Opa XJAAAATERTA NPN OCTAWORRE Ma-
wHHM)

pHTeNe HH3KYI0 TeMNepaTypy Kume-
nust (no —80 °C) npu naBAeHHH KH-
neHus po Bollie atmocdeproro. Ha-
NMOMHHM, YTO HOpMaibHAA TeMnepa-
typa Kuneuus RI13 ¢, ,=—81,6 °C,
a TeMmnepatypa 3aMep3aHua [,=
=—180 °C.
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CpaBHHTebHO Manblifl 06beM Bca-
chBaemoro napa vu; obfycaosaueaer
HeGoabiuHe raGapHTHbIE pa3Mepn H
MeTaIOEMKOCTh KOMRpeccopa HHXK-
Hedl CTyneHH.

3uauurenbHo Menbuie y RI13 no
cpasuenwo ¢ R22 » otHowenne pae-
AeHkit p,/po. Ecan npHHATL Temne-
pPaTypy kuneHHa fo=-80 °C, a xoh-
nencauud B KJ-H t =—40 °C, ro o1-
HoweHue p./po Oyaer ana R22 pas-
o 10,2, ann RI3 — 5.5, 1. e. npu-
MepHO B 2 pa3a MeHblue, 4TO BecCh-
Ma CyIlecTBEHHO OTpa)<aeTcsl Ha pa-
GoYHX XapaKTepHCTHKaX KoMMpec-
copa. _

Ecau n3pecTHa TennoBas Harpys-
Ka Ha ncnapurenn Q,, TO MaccoBHi
norox xnaparenta R13 Gg,3 (xr/c)
MOXXHO HAaHTH H3 OTHOLWEHHA:

Gria=Qu/q0, qo=iy~is.

U3 tennosoro GajiaHca KOHJEH-
caTopa-ucnapureas KA-H

G 3(iz—is) = G pag(is»—is)

(ecan npeHeGpeub TenaooOMeHOM C
OKpYyXaiotien cpepoR) chAeayerT, 4To
MacCoBblil . NOTOK Xnanarenra R22

(kr/c)

o fa—1i3
GR22=GR|3"——='z —in
s+ '8

B octanbHom pacuer He OTAH-
YyaeTcs OT npHBeleHHoro B Teme 4.

Cnscox aurepatypst

1. XonoAHAbHH e wMawnHu: Cnpa-
BOYHHK. M. : Jlerkan K nuieBas npo-
MbiltAeHHOCTD, 1982; >

2. Xonoaunsuue mawunsl. [oa o6-
‘utefi pex. U. A. Caxyua. JI.: Ma-
wHHOCTpoekKe, 1985,



TEMAG6

OCo0eHHOCTH XOJOLHJbHBIX MAIIWH

Pa3JiHYHbIX THMOB

M 00J1aCTH HX TIPHMEHEHHUHA

XOoNOAHADHLIE MAWHHL Pa3/HYHbIX
THNOB, OTAHYAIOUIHECH YCTPOKCTBOM
H TPHHUHNOM HEHCTBHA |, HMeIOT
CBOH  XapaKTepHbieé OCOBeHHOCTH,
6aarolaps KOTOPLIM OHH MOTYT YAOB-
JETBOPATbL TeM HJIH HHbIM TpeboBa-
HUsIM foTpebHTENEeH HCKYCCTBEHHOro
xonoaa. ,

Yem pykoBoacTBYyeTcsi norpelu-
Te/lb nipH BHGOPE THNA XOROAHNBHOH
M3IUHHBLI?

[Tpexxne BCero oH HCXOAHT W3 TO-
ro, Kakof TemnepaTyphbii yposelb
AOMKHA €03AaTb H NOAAEPKHBATH
XOJIOAH/bHAA MalLHHA H CKOJILKO Ten-
JOThi HeOGXOAHMO OTBECTH OT OXHaX-
RaeMoro 00beKTa. ITH KPHTEePHH Hec-
KOJILKO OFpaHHYyHBAIOT BO3MOXHOCTb
snGopa. Hanpumep, ecan tpebyercs
Temnepatypa nopaaka —0 °C, To
OAHOCTYNEHYaThie MallHHH ee He
MOTYT CO3AaTh H MX NPHAETCA HCK-
JAIOYHTb H3 paccmoTpeHHa. Ecaun ot
oxJlaxciaeMoro o6bLekta Halo OTBO-
AHTb OY€Hb MHOTO TEMJOThH, TO, CKO-
pee Bcero, Bbi6Op MPHAETCH OCTAHO-
BHTb Ha XOJIOAUJIBLHON MalIKHE C BHH-
TOBLIM HJH LEHTPOOeKBbM Komnpec-
COPOM, KOTOpble B JaHHOM cCJhay4ae
HMEIOT NpPeHMYLLEeCTBA Mepea MOpLl-
HEBbIM KOMMPECCOPOM.

Caeaylouinit Kputepsit BGopa —
3arpaTei Ha npHobpeTesue, yCTaHOB-
KY H 3KCIJyaTalunIo XONOAHALHON M-
whHb. OHH CKABABIBAIOTCH H3 Kany-
TalbHbIX 3aTpaT H 3IKCNAYATaLHOH-
HbIX PacxojloB.

KanntanabHue, T. € elHHo-
BpeMeHHble, 3aTpaThl CKlajbBa-
IOTCA 3 CTOMMOCTH CAMOH XOA0AHAb-
HOH MaIUKHHbl, CTOHMOCTH HOMEUIEHNS
(H1H ero 4acTH), rae oHa Oyuaer
CTOATh, PyHAaMeHTa (ecaH OH HeOG-
XOAHM), 3aTPaT Ha NePeBo3Ky X0J0-

AHJIbHOH MaLIHHL, MOHTaX, Pasfiny-
Hble BCnoMoraTteabHbhie npdcnocobne-
HHA H MaTepHanl.

JKCNAyaTaUHOHHBIE T. @,
TEKYLIHe, PacXOAdbl BKIWOYAIOT
npex<ae BCero NAaTy 3a 3Hepruio
(106an XO0N0AHALHAA MallKkHa AARA
CBOeil paboThl HenpemeHHo TpeGyeT
MOABOAA 3HEPIrHH) H OXNANKAZIOULYIO
BOAy (nocaeanue 3aTpaThi HCKMHOYA-
I0TCA NPH BO3AYWIHOM OXJamACHHH,
KaK, Hanpumep, B QOMaluHEM X0J0-
AHJbHHKE).

[laata 3a 3sHepruio cBR3ana c
OAHOH H3 BaXKHEHWHX XapaKTepHC-
THK XOJIOAHNbHOR MaLUHHLI — XOJI0-
AWAbHBIM KO3(D(PHUHEHTOM, NOKa3hi-
BAIOWIHM, CKOALKO AXKOyAed Ten1oTh
MOXHO OTBECTH OT OXJaXA3eMoro
o0LeKTa, 3aTpPaTHB OAHH [AXKOYJb
sHeprun®. [lo xonoauabxomy Kosd-
$HuHeHTy cyasT o6 3HepreTHuecKoid
30 (PEeKTHBHOCTH XONOAHALHON MaLIH-
Hbl. HeM Goabiue XON0AHAbHBIH KO-
(PHUHEHT, TEM BhilUe IHEpPreTHyecKas
sp¢exrnsnocth. [losTomy npu npo-
YHX PABHBIX YCAOBHAX MpeAnoYTeHHe
OTAAIOT XONOAHABHOR MallHHe C HaH-
GOJbLUHM XOAORHABHHM KO3(PPHUH-
eHTOM.

B skcnayatauMoHHbe pacxoabl
BXOAAT elie 3aTpPaThl Ha COAepxKa-
HHe OBCAYXKHBAKOIWEro nepcoHana u
HEKOTOpbLie ApYrHe.

BaHuiMH KpHTepHAMH Buibopa
XOJOAH/NIbHOK MALWHHL  ABARKIOTCA
T4KXKe ee HajeXHOCTb, onpencane-
Maa MNOKa3aTe/lfMH 6e30TKa3HOCTH,

* B autepaType HHOrna BCTpevaercs
TePMKH yAeAbHasi X0N10A0NPOH3IBOANTEND-
HocTb [kkan/(kBt-u) |. [lo cymecrsy 3t0
TOT e XOJ0AWALHbIA KO3 PHIUHEHT, NoA-
CYHTaAHHBIII C HCAOJIbL30OBaHHEM ycrapes-
WeH eAHHHLE XO0N0A0NPOMIBOAHTEABHOC-
TH (KKan/u).
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DOJrOBEYHOCTH H PEeMOHTONPHIOA-
HOCTH, CTelleHb aBTOMATH3allHH, YPO-
BeHb BHODaNMH H Wyma H Py Apy-
FTHX, B YUCNE KOTOPHX — BHEWHHI
BHA (AH3aiiH).

Hackoabko xonouuavHas MalwHHa
YAOBAETBOPALT TPeOOBAHHAM NOTpe-
OuTens, OULEHHBAIOT 10 YKA3NBAEMEIM
B KaTaJjorax, pek/JaMHbX Npocnek-
Tax H PA3/IHUHLIX TEXHHUECKHX QOKY-
MEHTAX ee NnokasaTeasnM, TAKHM Kak
X0JIOAONPOH3BOLHTENBHOCTD, NOTPe6-
AsieMas MOULHOCTb, PACXOA OXJaXN-
" dalouleh Boabl, CTeNneHb aBTOMATH3A-
UHH, HapaGOTKa Ha OTK43, pecypc
paGoTl, Macca, ra6apuTHhe pasme-
pbl, UEHa, BHA MOCTAaBKH (eAHHLIM
arperaToM, OTACAbHLIMH GJIOKAMH
HJIH «POCCHINbIO») H Ap.

HeKkoTOpuIM THNaM XOJA0LH/bLHLIX
MAaUIHH, KOTOPHE  COOTBETCTBYKOT
GonbIUHHCTBY TpebGoBaHnA noTpebu-
Tedel, OTABETCA npeAnovTeHHe, Apy-
FHC UCNIOALIYIOTCH ACBONLHO PEALKO.

PacnpocrpaneHHOCTb TOro  HJH
HHOrO THIla XOJCHAHALHOH MAlWNHL
34BHCHT He TOJLKO OT MOKa3artened,
HHTEpeCYOLHX noTpebHTRIen, HO H
OT NoKasaTeJe#, BaXKHLX LJIH H3ro-
TOBHTeNeH. K TakWM noxasaTesism
OTHOCHATCH YAeNbHAA TPYNOEMKOCTh
H3rOTOBAECHUA, TEXHONOMKYHOCTD,
cTeneHb YHH(PHKAUHH H CTaHAAPTH-
3alHH H Ap.

Hauboaklwee pacrnpocTpanelne B
006naCTH YMEpPeHHOro xoJoaa HOAY-
YHAH NapPOKOMNpPECCHOHHUE
X0J0AH/bHBE MawHlib. HMenio oHn
COCTaBARAIOT HaHOO0ALIWIYIO (MOXHO
CKa3aTb NONABAAIOULYIO) “dcTb nap-
Ka Becex paboTdloWKX B MHpe Xo-
JOJAHALHLIX MauiHH. Y HHX No cpas-
HEHHIO € MAWHHAMAK APYFHX THNOB
6oaee BLICOKHH (MPH NPOYMX paBHLIX
YCROBHAX) XOJNOAHAbHBIA KOG H-
LHEHT H HAHMEHbLILHA pacxoid 3IHep-
FTHH NPH 3KCNAYATALUHH.

B cocTrase napoxoMnpecCHOHHBLIX
XOJMOAHABHLIX MAallHH NPHMEHSIOTCH
KOMIpeccopbl Pa3fH4YHLIX THNOB (HX
KOHCTPYKUHH OyayT pacCMOTpeHb! B
CAERYIOLLhX CTATbLAX).

Mopuivennie  KOMhpeccopht
HMEIOT BBICOKHH XONOAHJbHBIA KO-
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QHUHEHT, OAHAKO ANA HUX xapakrep-
Ha GO0ablian, YeM /st KOMIpecco-
poB APYrHX THNOB, BHOpPauHA H OHH
MEHee HaleA Hbl H3-33 HAJNHYHA Ka-
NaHoB, KOTOpLIE ropa3flo yalle Apy-
FHX JAeTajled BbIXOAAT W3  CTPOA.
ITopuiHeBLIE KOMNIPECCOPbl OYEHb XO-
POUIM B XOJAOAMALHLIX MalIHHAX Ma-
JOH W CpPeaHeH XOJOAONPOH3IBOMH-
TEALHOCTH H MEpecyyp TpPOMO3AKH,
THXE/ND H MeHee 3HepPreTHUeCcKH 3d-
(QeKTHBH B MdlWHHAX GOJALLIOA XQ-
JIOONPOHIBOAHTENLHOCTH. '

B nocaenliee speMf Hauaau wWu-
POKO  HCIOAL30BaTh BUHHTOBLIE
KOMNPECCOph, KOTOphie B OONACTH
MafblX XO0JOAONPOH3BOAHTEALHOCTEH
NoKa He MOrYT KOHKYPHpPOBATL <&
NOPLIHEBMMH NO SHEPTreTHUECKOH 9¢-
(EKTHBHOCTH, HO NOYTH CPABHHBAIOT-
A C HMMH NO 3TOMY NOKa3areao
B OOJTACTH CPelHHX X0NOA0NPOH3BO-
antesbHocTed. TyaBHoe NOCTOHHCTBO
BHHTOBLIX KOMIPECCOPOB — BhICOKAN
HAAEMHOCTL, ITO, & TAKKE KOMITAKT-
HOCTb M He3HAUHTeNbHAs BUGpauHnA
OGYC/IOBHAH LIHPOKOE NpPHMEHEHHe
BHHTOBHX KOMIIPECCOPOB BHauaje B
CYAOBBIX XOJNOJAH/IbHBIX YCTAHOBKAX, a
3aTeM B yCTAHOBKax pa3HblX orpac-
neti HapopHoro xo3niicTea. K wegoc-
TaTKaM cJelyeT OTHECTH MOBbLILLEH-
Hbli ypoBeHb WyMa H FPOMO3AKOCTL
MAacasaHOR CHCTEMM.

BuuToBOH XOMnpeccop pabotaer
sHepreTHueckd 3G¢eKTuBHO B cay-
Yyae, ec/H ero BHYTPeHHRAs cCTenens
CHATHA, HEH3IMEHH 4R H3-33 3aLaHHOM
reoMeTpuk pabouKHx opranos, cosna-
LlaeT € OTHOWleHHeM JaBJeHHH KOH-
NeHCALUHK H KHOeHus p,/po B X0JI0-
AHJALHOM UHXJe. 3TO OTHOUIEHHe On-
perensieTcsi BHEWHHMH YCJOBHAMH H
YacTo He PaBHO BHYTPEHHEH cTeneHH
cxkaTtia. [1pu X HecoBnaneHuH yxya-
WAOTCA 3HEPreTHYECKHe NOKa3aTenn
XONOAKNBLHON Mallinnw,

Henasko NORBHAHCH KOHCTPYKLLHH
BHHTOBbIX KOMIPECCOPOB C H3IMEHHAIO-
WeHCH BHYTPeHHeH CTeneHhio CXKa-
THS, @ 3HAUYHT, H C BO3MOXHOCTLIO
aBTOMATHUECKH (OACTPAUBATHCH (10N
MEHSIIOLHECS BHEWHHEe YCJAOBHS -C



uesbo A06UTLCH HauAydlued 3Hep-
retuyeckon sddextusHocTy, [lo Mepe
COBEpPILEHCTBOBAHHSA BHHTOBLIE KOMN-
peccophi MOCTCNEHHO GYAYT 3aMEHHTL
KaK NOPILHEBLIE,TAK U 10 H3BECTHOrO
npeaesa KOMIPECCODbl "UEHTPobex-
HOTo THNA.

LlenTpo6exHHe KoMnpecco-
pH, o6cayXXHBaloulHe napokoMnpec-
CHOHHBIE XONOAK/bHBIE MALHHK OCO-
6eHHO GOAbLLWOH XOJOAONPOHIBOH-
TEJbHOCTH, HE HMEIT KOHKYPEHTOB
B cBoe# o6aactu npumeHeHus. OHu
KOMMAaKTHLI, XOPOIKO YpaBHOBeLUEeH-
Hbi, OCTATOYHO HAAEXKHLI. ¥ HHX 10-
BOJNIbHO RPOCTO H 3(PeKTHBHO pery-
JAupyercH X0JI0XONPON3BOAHTEN b-
Hoctb. OAHAKO BmecbMa TpPYAHO AO-
6UTLCA YAOBJCTBOPHTENbHbLIX TOKA-
3atesell Yy ueHTpobeRHbBX Komipec-
COpoB nNpH He oueHb Goabilofi Xo-

JI0/IONPOH3BOAHTEABHOCTH (McHee
~250 kB71).
Takum o6pa3oM, B Hacros-

ulee BpeMst B COCTaBe napokoMupec-
CHOHHBIX XONOARJBLHLIX MalHK pabo-
TaoT B OCHOBHOM NoOpluitenbie, BHH-
TOBblE M UEHTPOGEXKHbIE KOMMpecco-
pul. OcTanbHble CYyileCTBYOUIHE THITH
KOMNpeccopoB  (pOTaUHOHHLE, poO-
TOPHO-NIOPUWI HEBBIE, criHpanbHbie
H Ap.) HCMONLIYIOTCH OrpaHHueHHo
no pa3HbiM npHunkam. Hanpuwmep,
poTaunoHHbIE MHIOTONJMACTHHYATHIC
KoMrpeccopsl — #3-3a  Goabtiux
3HepreTHYecKHX notepb. HoBbie THMbI
KOMNPEeccopoB, TaKHe KaK POTOPHO-
nOpIIHEBbHE HJAH CriHpaiblible, eule
NPOXOASIT 3Tanm OCBOEHH M NO-
BOJKH.

Bropo#t pacnpoctpanennnifi THN
XOJIONHAbHBIX MawuH —abcopb-
unonuse. Hx ocHobHas ocobeH-
HOCTb COCTOMT B TOM, YTO OHM TOT-
pe6aAsioT He MexaHH4yecKylo, a Ten-
J0BY10 3HepTHio. OTCI0Aa BHITEKAIOT
MX AOCTOHHCTBA H HENOCTATKH.

AGCOpOUNHOHHBIE MALIMHBL NPOCTH
No KOHCTPYKLUHH (KpPOME HAaCOCOB A8
nepekaukH XKHAKOCTH, B HHX HerT
ADYTHX IABHXKYLIMXCH MEXaHH3IMOB),
AeluleBbi B H3rOTOBJEHHH, HaleXHLI,
ManowyMHn. Hx MoxHo pasmewatn
BHE NOMeuUleHuA: Ha OTKPHITHIX NJIO-

ufafiKax noa JerkHMH HaBecaMu AJas
3aiTel OT ocagkos. TnaBublil He-
ROCTATOK -— HEBBLICOKAA 3HEpreTH-
yeckast apdekrunnocts. Ian supa-
GOTKH OAHHAKOBOr0 KONHYECTBA XO-
aopa a6copOIHOHHBIM XONOANHABHLIM
MaltuHaM Tpebyerca Gojbule 3HEp-
FHH, UeM NapOKOMNPECCHOHHLIM,

JTO XOPOINO BHAHO HA RpuMepe
AOMAWHHX  XONOAHJIbHHKCB ~— a0-
COPGUHOHHDI «HAKPYUHBAET» 33 Me-
CAlL Ha 3JEKTPOCUCTUHKE 3aMeTHO
GoAbllle KHJAOBATT-4acoB, YeM KOMIl-
peccvoHHui. Ho 310 BHewmnsas cTo-
poHa. CylUHOCTb Xe 3aKJOYaeTCH
B TOM, UTO B arperarte JaoMaulHero
XON0AHNbHUKE abBcopOuUHOHHOrO TH-
ma, fUT3OWEroCA OT  3JMEKTpo-
ceTH, noTpebiisieMas 3IJEKTpHUECKan
IJHEPrus NpespaulacTci B TENAOBYIO
JHEPrui, kKoropas 3atem obecneum-
BaeT BbipaboTKy xoxoja. :

B kpymibIX npoMbliuSieAHbIX YCTa-
HOBKaX HCNONL30BATb 3MEKTPOIHEP-
ruio neobszarensho. Tennopyto sxep-
rwio Ass o6orpeBa redepatopa napa
MOXHO MOAYYATH, CXHrafA a3 HAH
MasyT, NPHMEHsA TOPAUMA BOAHHOMH
nap # Jae HarpeTyo He [0 KH-
NeHds BOAY. 3aTpaThl Ha MPOH3BOA-
CTBO TEMJIOBOI IHCPTHH B 3TOM CAY-
yae MeHulue, YeM NPH HCnoaL3csa-
HHH 3JEKTPOIHEPIHH, H MOXKeET OKa-
3aTbCR, 4TO B ueaom (npu OGaaro-
NPHATHOM  CTEYEHHH  Pa3ANUHbLIX
o0CTOATENLCTR) 3KCAAyaTauuna ab-
COpGUHOHHON XOJNOAHNBHOH MAWHHB
060oAaeTCA He ROPOXKE, YeM IKCnAya-
Tauus MNapoKoMnpeccHOHHOH. Ecan
e Ha obrexTe HMeloTcH H36mTOoY-
Hbl€ TenJoBbie pecypchl B BHAE napa
HJAH ropsiueRt XHAKOCTH (Temao Ko-
TOPLIX HHOTAA AaXe «CGPachHiBalOT»
B OKpyXatouyio cpeay), to abcap6-
UHOHHBIE MaUIMHB CTAHOBATCA BH-
rofiHee NapoKOMNPeCCHOHHbIX. UMeH-
KO B TaKHX CJydasx raasxuM o06-
Pa3oM H HCNOABL3YIOT abcopOUHOHHbIE
MaLIHHbL.

Ha npaxrtvke npumeHswoT aBe
pa3HOBHAHOCTH aGCOPOUHOHHBIX Ma-
IIHH — BOJ0OAMMH3UHbLIe H GPOMHCTO-
antuepsie. Oup paboTaloT Ha ABYX-
KOMAOHEHTHOM pabouyeM BewecTsae.
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~—__B BojoaMMHauHbIX MalLIHHAX XJaaa-
©— _TCHTOM CJYXHT aMMHaK, a alcop-

6¢RToM — BoAa, B GPOMHCTONHTHe-
BbiX MAalHKRax — COOTBETCTBECHHO BO-
na u 6pomucToit autuh, B 6po-
MHCTOJNHTHEBLIX MAIIMHAX B HCNAPH-
Tesle KHMHT BOAd, RO3TOMY ¢ fio-
MOULLIO 3THX Matlind MOXHO noay-
yarb Temnepatypnl He Huxe 0 °C,
B IPOTHBHOM Cliyuae BOAZ 3aMep3aer.
[TaposxekTopHsie  xono-
AsAbHbIe MALWMHL 06AALAI0T NPUMeED-
HO TEMH Xe€ NOCTOMHCTBAMH, 4YTO H
abcopbunonnbie. HepocTaTku: 60b-
UIOH LIYM IPH PaBOTe 3KEKTOPaE, eule
Gonee Huakasi, ueM y aGcopOunon-
HbIX MaliHH, 3HepreTuyeckas agoek-
THBHOCTb, BO3MOXHOCTb OXJaXAaTh
OGBEKT /MWL A0 HECKOJIbKHX. rpafy-
COB BLIWE HYAA H3-3a HCHO/NbL30OBA-
HHA BOJAL B KauyecTBe XJajareHTa.
Bcenenctehe aTHx HefocTaTKoB napo-
3XEKTOPHHC MaLLIHHL HMEIOT 0BOJb-
HO OrpaHHYyeHHyl0 06nacTh NpHMEHe-
HUR. Mx nenoabsyioT TaM, rae BaXua
nNpocToTa JIKCMIAyaTalHH H Hadex-
HOCTh XOMOAMIbHOH MaWHHM, a fo-
BbIUIEHHbIMH 3HEPreTHUECKHMH noTe-
PAMH MOXHO nMpeHeGpeyb.
O6na3aTenbHLIM YCAOBHEM OAS pa-
60Tb! NaPO3KEKTOPHLIX MALUHH ABAS-
€TCA HaAHYHE 3HAYHTENBHOTO KOMIH-
YyecTBa BOASIHOTO Mapa AaBJEHHCM
0,7..1,0 MIla. Ecan ana ero noay-
YEeHHSl COOPYXaTb CrEeLHabHO Napo-
BO# KOTes, TO nponajer NMpeHMYlite-
CTBO TIPOCTOTH H JeWeBH3Hb Napo-
IKeKkTopHOH Matunbl. [loaTomy ux
IKCANYATHPYIOT, KAK NPaBHNO, TOJb-
KO TaM, Fae yXe HMEeTcs HCTOu-
HHK BOASAHOIO flapa HYXHLIX napa-
MeTpOB, lipHueM B H30nITKe, yTOOH
€ro XBaTajo K JAR OCHOBHOro 0Gbek-
Ta, H OJAS XOJOAHALHOH MaLIHHK.
Takue ycJIOBHA HMEIOTCS, HaNpHMep,
Ha Cylax C KPYNHLIMK NapoTypOHH-
HbIMH YCTaHOBKaMH. B ocHoBHOM xe
Napo3XXEKTOPHble MaluuHb pacnpocT-
paHeHbl Ha GOAbILHX CTPOHTENbHBIX
o6beKrax, rae ecTb co6CTBEHHas KO-
TenALHas H HMEETCH HYXKAa B XOJ0le.
Boaayuinnie BHXxpeBble OX-
JNaxaaoulHe yCTPOACTBA ype3Bbiuas-

HO TIPOCTH 110 KOHCTPYKHUHH, Onu mo-
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rytr paGoTaTh Tam, rae ecTb HCTOM-
HUK CXKATOro BO3lyXa — nHeBMOMa-
rucTpanb, KOMMpeccOpHas  CTaH-
UHA — W rle HY’KHO NpoCcThIMH cpel-
CTBaMH MOJYYHTb OTHOCHTENBHO He-
GoJibWwoe KOJHYECTBO X003, NpH-
MepHo 1o 3 kBrt. Buxpesnie oxaax-
A2KolLLHe YCTPOACTBA BLICOKOHAAEX-
Hbl, Gesonachw B paloTe, HO xapak-
TEPHIYIOTCH BHICOKHM YPOBHEM 3Hep-
reTHYeCKHX NOTepb, YTO CAep)KHBaeT
X WHPOKOE PacnpocTpaHeHHe.
TepMo3anekTpHUuecKHE OX-
AaxralolulHe yCcTpoHCTBa TaKyKe Bbi-
COKOHaneXKHhl, 6esonacHpl (11pH Haa-
JeXaUuieM  KauecTBe  BbINOJHEHHA
3JNICKTPHUECKOH HaCTH), NPOCTH B IKC-
NAyaTauuy, ManowyMHnl  (OTCyT-
CTBYIOT ABHXYULHECA 4acTH, Kpome
BenTHAATOPOB). WX xapakrepnasn
OCOGEHHOCTH — BO3MOXKHOCTb O4eHb
NpPOCTO NEPeXOAHThb OT peXHMa OX-
NlaXxAeHHA K pexxumy Harpesa., He-
CMOTPA Ha YKa3aHHble ROCTOMHCTBA,
H3-3a AByX (aKTOpOB —— BLICOKOH
CTOHMOCTH NOJYNPOBOAHHKOBLIX Tep-
MO3JICKTPHYECKUX GaTapelt H cpaBHH-
TENbHO HH3KOA 3HepreTHuecko#h ad-
BEeKTHBHOCTH — TepPMO3IeKTPHUECKHE
OXJAXKA2OUIHE YCTPOACTBA HMET
BECbMa OFpaHHYEHHOE NPHMEHEHHe.

B uaweH cTpaHe B HacToswee
BpPeMS  CJAOXWNACh OnpeaeseHHasn
CTPYKTYpPa NapKa XONOAWAbLHLIX Ma-
\WHH MOA BJAWAHWEM H HCTOPHH pa3s-
BHTUA XOAOAWNbHOW TEXHHKH, H BO3-
MOMXHOCTeH 34BOJAOB XOJOAHJBHOTO
MalUHHOCTPOCHHS. ,

OcHoBlOE $11PO NapKa, HC MeHee
90 9%, cocTABASIIOT NAPOKOMIIPCCCH-
OHHble Mawudbl, Tlpn 3TOM Tpebye-
MbIH  IHAMA30H XOJAO0AOIIPOH3BUAH-
TeAulocT upuMepno go 200 kBt
obeciiedHBAeTCA XONOAUNbHBIMH Ma-
IIHHAMH C HOPLIHEBLIMH KOMIIPeCco-
pamMu (OMLLeBAs [POMbILINEHHOCTD,
TOprosis, O00OUIeCTBEHHOe [THTaHHe,
HA3€MHbI{ TPAHCNOPT, CEALCKOE XO-
3AHCTBO, Pa3J/iHuHble CreuHaIH3npo-
BaHUble YCTAHOBKH, OLITOBAsH TEXHH-
ka), or 200 ao 1400 kBT — ¢ BHH-
TOBbIMH KOMNPECcCopaMH (MOPCKOi H
pedHOll  TPAHCNOPT,  HePTeXHMH-
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yeckas,, NHUEBasi NPOMKILLJIEHHOCTD,
KOEJHIIHOHHPOBaHHE BO3/yXa, HCKYC-
CcTBeHHble KaTKH), 6onee 1400 kBt —
C UEHTPOGEXKRbLIMH KOMIpeccopaMH
(HedrenepepabGaThiBaloulasl, XHMH-
YyecKas H ra3osas NpOMbILIJIEHHOCTD,
KOHAK{HOHHPOBAHME BO3AyXa H Tell-
nocHa6xenne). Kpynuuie abcop6-

IWHOHHbIE XOJOANJbHBE MAIUHHb 3KC-

nayaTHpyioT B HedrenepepabaTn-

BalOllied H XHMHYECKOH NpPOMbIWJIEH-

' HOCTH, B yCTAHOBKAX KOHAHUHOHHPO-
BaHHA BO3AYyXa M TelJOHACOCHHIX

OnTumaabHbie 06AACTH NPHMEHEHNS X0A0-
AMALHBIX MAUIMH PA3ANMHBX THHON:

- & — aps pabore wa R717 (aas aenrpolemumx
Ha R717 u R290); [—6 — napokomapeccuos-
Wue; I — oaMOCTYyneHuATME AOpWNEBME; 2 —
OAHOCTYReNuaTHe BuHTOBME; 3 — ueHTpaGeM-
Hue; 4 — aByxcTynenvatme wa Gale nopume-
BuX N BHNTOBMX TOAMNMAWHMHX KOMUPECTO-
pon; 5 — aayxcrynensarde na Gaze BHMNTOBMX
Konnpeccopos; - 6 — uenrpobexnue {noren-
Unaasnan obaacte npumenennas na RZ90 »

© R170); 7 — alcopGunonnsic BonOAMMMAMKME:
6 — npn paGore na dpeonax; I - oanocTynew-
YaTuie nopuineasie (R22); 2 — oanocrynenyartue
suntossie (R22); 3 — uewrpoGemusic (RI2 u

. R22); 4 — asyxcrynensarwe ua Gase Ropuine-
BhiX # SNATORMX NOAMNMAWUINX KOMNPECCOPOR
(R22); § —~ asyxcTynenuwarme Ma Gase swHTO-
Bux KoMmnpeccopos (R22); 6 — xackanmme Ka
Gaze muwtOBMX KOmapeccopos (R22/R13);
7 — abcapbunonniue 6POMNCTORANTRENWE

CHCTEMAax OTONJIEHHS M ropsyero BO-

AocHabxeHHq.

Jdpyrue THOB XONOAHAbLHBLIX Ma-
WHH NPHMEHRAIOT, KaK NPaBHJO, JHIUb
KOrZa Te HJIH HHble ocobuie Tpebo-
BaHHA MOTYT ObiTh HaHAyuymnm 06-
pasoM ylosJjeTBOpeHH Oaaroaaps
HAa/IMYHIO Y MaliHHB AAaHHOTO THNa
onpeaenenHux csoictB. Hanpumep,
TEPMOINEKTPHUECKHE OXJAXKAAIIWHE
YCTPOHCTBA HCHOAL3YIOT B Heboab-
IHX aBTOMOOHALHBIX XONO00HJIbHHUKAX
Onarofapf NOBLIWEHHOR HAACKUO-
CTH, MafibiM pasMmepaM H Macce.

Ha pucyHke noka3aHbi ONTHMaJib-
Hhle o06nacTH NpHMeHeHHa (no TeM-

nepatype H XOJAQAOMPOH3BOAHTE/b-

HOCTH) XOJIOAHJbHHIX MAUIHH OCHOB-
HuX THNOB. ['paHnubl 3THX o6GaacTed
ycioBHbE. OHH MOTYT CMeMIAaThCA H3-
33 H3IMEHEHHA LeH Ha MAalUHHD H
TapudoB Ha 3HeprHio, CcoBepllex-
CTBOBaHHS KOHCTPYKUME K ynyduje-
HUS TEXHHYECKHX XapAKTEPHCTHK Ma-
IUHH, CO3/laHHA HOBLIX, PACWHPEHHA
BO3MOXHOCTEH 3aBOAOB-H3TOTOBHTE-
Jel.



TEMA7

MopwneBbie KOMNpeccopbl

XOJIOAHJIbHBIX MALUHH

OAHH H3 OCHOBHLIX 3J1eMEHTOB (MOX-
HO Jaxe CKa3aTb: TAaBHLIH 3ne-
MCHT) NapOKOMNPECCHOHHON XOJ0-
AHNBLHOW MalHHL — KoMnpeccop. Ox
ofecrieunBaeT UHPKYJASLUHIO XJafa-
- TEHTA B CHCTeMe XOJAOAHNLHOH Ma-
WHHL, CO3KaeT BLICOKOE AaBJieHue,
JocTaTouHoe A/ nepexoaa XJaaja-

reHTa H3 napoo6pa3HoOro COCTOSHHSA

B XKHAKOe (B KOHAeHCaTope), H HH3-
KOe AaBfieHue, NMPH KOTOPOM OH KH-
nuT (B HMCnapHuTese) mNpH 3ajaH-
HOH HH3KOM TeMmmnepaType.

HauG6onee wmmnpoxoe pacnpoctpa-
HeHHEe MONYYHAH XOJNONHAbHLIE KOM-
npeccopnl yeToipex THMOB: nopuiNe-
8bie, BUKTOBbLE, POTALUONKbIE U YeH-
Tpobexcuote.

[Tepaie Tpu THna oTHOCAT (2]
K KJaaccy KOMMPeccopoB 006BemMMO-
20 OellcTeua — CXaTHe NMapa B HHX
MPOHCXOAHT 3a CYEeT yMeHblIEHHA

Hauanasioro o6vema. Lleutpobexnne -

OTHOCAT K KJacCy KOMMpeccopos
Junamuyeckoeo dedcrsus — Xxnana-
reHT HenmpepuiBHO MnepeMellaeTca ¢
60AbUIOA CKOPOCTLIO 4epe3 NPOTOY-
HYI0 4acTb KOMMNpeccopa, 1ipu 3TOM
KHHETHUeCKan 3HeprHs foToKa mnpe-
oGpa3yeTcA B NOTEHUHaJNbHYIO, a
NAOTHOCTL XAajarenTa NoBLIWAETCH,

[Mopuinessie xomnpeccopst Kiac-
CHOHUHPYIOT TaKXKe M0 Pa3’JHYHbLIM
KOHCTPYKTHBHBIM MPH3HAKaM: YHCJAY
H PACMONOKEHHIO UHIWHAPOB, Ha-
NpaBJeHHI0 ABHXEHHA napa BHYTpH
UHJAHHAPA, CTeNeHH repme'rnquocm
Kopnyca u ap.

MopiuHeBble KOMIpeccopsl B Ha-
CToflllee BPeMA MNDPHMEHAIOT NOUTH
HCKJ/IIOUHTENbHO B MAaWHHAX MaJjoil
H cpeaHefi X0JIOAONPOH3BOAHTEb-
HOCTH.

3710 — caMuit cTapuii THO XOJ0-
RHALHBIX KOMNpeccopoB, Haa C€o-
BEPLEHCTBOBAHHEM KOHCTPYKUHH KO-
TOPOr0 HHXEHePH # TEXHOMOrH B
COAPYXecTse C y4YeHLIMH TPyAATCH
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BOT YyXe HECKO/NbKO [ECSTHACTHH.
B pe3yabrarte y COBPEMEHHOTO KOM-
npeccopa HeKOTOPhIE leTaNH NO Kaac-
Cy TOYHOCTH H HHCTOTe oO6pabor-
KH He yCTynaioT leTajsiM 4acoBoro
MeXaHH3Ma. '

[Ipusuun AeACTBHA . NOPUIHEBOro
KoMrnpeccopa BecbMa NpocT. BHyTpH
U¥NMHAPA B3aA-BOepes NepemeliiaeT-
ca nopweHs. Tlpu ero ABHXKeHuH B
OfHOM. HanpaBAeHWH = TNPOHCXONUT
BCacbiBaKHe MapoB XJajlareHra, B
o6paTHOM HanpasJ/ieHHH — CXKaTHe H
Harveranue. llap noctynaer B UH-
JUHAP Yepe3 BCACHLIBAOILKA KnanaH,
KOTOPbIfl HeMeANeHHO 3aKPhIBaeTCs,
KaK TOJbLKO BCACbIBAHHE 3aKOHYH-
aock. Cxkartuil nap BhITanKHBaeTcs
M3 UHAKHAPA 4Yepe3 HaTHETATCNb-
HbiH  KaanaH, cBoOOANO OTKpBIBA-
IOULHACA TOJMLKO B OLHY CTOpPOHY,
Onaronaps uéMy nap le MOXeT BO3-
BPATHTLCR B UMJIHHAP.

HarneraTenbHbli knanad Bcersa
pa3MelllaeTCR B Kpblluke UHAHHA-
pa, a BcacwBalULHit — AH60 B Kpbilll-
ke, aAn6o B axuule. B nocaenrem
Cllyyae BCaCHBaeMblit H CKHMaeMblit
nap MPOXOAHT nNPAMO OT OAHOro
KOHUA UWIHHAPa K Apyromy, nos-
TOMYy TakOW XoMmNpecCop Ha3wmBawoT
npamorounem (puc. 1). Korpa xe
o6a KnhanaHa HaxXoNATCA PHAOM B
KpbllKe, NOTOK napa JejraeT no-
Bopot Ha 180 rpaaycoB, u Takoi
KOMMPECccop Ha3LiBAIOT HENPAMOTOY-
NuM (pHC. 2).

CoBpeMeHHBle NOPUIHEBHE XOAO-
IHJbHble KOMNPECcops KOHCTPYHPY-
10T HCKJIOUHTENbHO 110 HeMpsMOoTOou-
HOH cxeme. ITo OOGDBACHAETCH TeM,
YTO y HENPAMOTOUYHBIX KOMTIPECCOPOB,
Mo CPaBREHHIO C MPAMOTOUHLIMH,
CYUIeCTBEHHO Kopoue . H, TJdBHOe,
Jerue nopluelib, YTO NO3BOJARET JAe-
NaThb HX 6oJNlee KOMNAKTHLIMH H FO-
pa3no Gofee BLICOKOOGOPOTHLIMH.
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PHC. 2. HenpsamoTO4HLA NOPWIHEBOR
XONOARABHRA KOMOPCLCOp:

I — 6aoK:-KapTep, 2 - BCUCHBAIOIWLNAG
. natpy6ox; 3 -— 60K ukanuapon; 4 —
KPHIUIKA GHANHIPOB, 5 — Klanauuas
‘rpynna; 6 — HArRETATEeNbHLIN HaTPY-
OOK; 7 - WETYHHO-TIOPINCBAR FPYN-
na; 8 — konenvaTuii 8aa; 9 — puawrp

Boagsparuo-noctynareasioe ABH-
eHHe nopuiHs B UWAMHAPe o6ec-
NeynBaeTcsk KPHBOWHNHO-WATYHHLHIM
MEXaHW3MOM, COCTORILLIHM H3 KOJeH-
44TOro HJH 3KCUEHTPHKOBOTO Bala
H watyua (puc. 3, a). Hnorna ®
KOMIIPEcCopax MaJblX XOJOIHJAbHLIX
MAUIHH NPHMEHAIT KPHBOLIMMHO-KY-
JUCHLIA MexaHuam (puc. 3, 6).

Hro6bl nperoTBpaTHTHL  YTEYKY
XNajareHTa B OKpyMXalmoulyio cpeay,
MeX2HH3M ABHXXEHHRA NOPUWHA NoMe-
AT B HeNpOHHUAeMuiH AR Napa
XJAanarcHTa Kopnyc (xaprep), coeam-
HREeMblA C UHJAHHAPOM B OIHY He-
pa3beMHYyi0 OTAHBKY, peXe — C no-
MOULLIO IUMAHJIEK.

B ‘nepeom cayuae unaunapamu
. CAYNKAT rUAb36, NAOTHO BCTABAEHHbBIE
B pacTtoukd kopnyca. B s3tom cay-

-q PHC. 1. lipamoetounnk nopunesoi
XOAOARALHME KOMNPeCCop:
{ -- Guok-kaprep, 2 - wogsnas py-
6aIKA; 3 — KPLIKA HHAWKApOR: 4 —
HATHeTaT/AbLHEA Kianan; § — ucacu-
BAKOWRIL KNANAK; 6 -~ THAL3S UMAHHA-
Pa; 7 - WATYHHO- ROPINCHIN TPy,
& KOREHUAThR Baa; Y - . MacAHBR
Hacoc; 10 - Guibtp; 1l — canwunk

PHC. 3. Cxema XpHsOWMNKO-WATYRHOTO (&)
H KPHBOWHNHO-KyAHcHOrO (6) MexaHnsmos
UBKIKEHHA TIOPIINS: '

{ — KpuBowun; 2 -— watyH;. J-— nopuens;
4 — UHAHHAP ¢ KAAGAHAMH, 5 —- nosisyn; 6 —
KYJHed € NOpHen

Yae OH HA3bLIBaeTCA OJAOK-KapTepoM.
JAna Toro ytobtl NpeiaoTBpaTHTh, NO
BO3MOXHOCTH, YTeuKy CXXHMaeMoro
napa u4epes 3a30p MeXAy CTelka-
MH UHAHHAPA H NOPHIHEM, B KOJb-
uesble NPOTOUKH MOPUIHA BCTaBARIOT
NPYXHHRLULIHE NOPLIHEBLIC KONbLA.

KonenuyaTniit Ban coefnusetca ¢
NPHBOARALULIHM erc B ABHXKEHHE Ba-
JAoM  aBurateas (B GOJAbIUIHHCTBE
cAy4aeB  3TO — 3JEKTPOABHIaTe b,
peNKo — NBMraTeanb BHYTDEHHCTO
CropaHHf) KAMHOPEMCHHOW nepejaa-
yefi AU60 HeNuCPeACTBCHHO MY(]TON.
B asrom papuante peurarenn pac-
nonaraeTcs CHapyXu Komnpeccopa.
OneKTpoldBHraTelb MOXKeET TaKxe
HaXOAHTHCA BHYTPH KapTepa: ero po-
TOP HAaCcaXKHBalT HeRoCpeldCTBEHHO
Ha KoJlleHYaThlH BaJ.
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PHC. 4.
XOMnpeccop:
I — 6nox-kaprep; 2 — poTop JeKTpoaBHra-
TeNA, 3 — CTATOP IJexTPoABHTaTens; 4 —
I'?pMeTHGIHpOBaHHHe 3J|el(‘1‘p088011bl

BeccasnunRkoBbR  XOJOAHABHLIH

CyllecTByeT ABa THNA KOMIPECCO-
poOB ¢ 3JEKTPOABHTATENEeM BHYTpH
KapTepa — Tak Ha3niBaeMble Oec-
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CAAbRUKOBLIE U 2ePMETUHNbIE KOM-
npeccopui. ¥ 6ecCalibHHKOBBIX KOM-
npeccopoB (puc. 4) Kaptep pa3bem-
HblH, 61arofiapR 4eMy HX MOXHO pe-
MOHTHPOBATb HA MeCTe 3KCMJyaTa-
uud. [epMeTHuYHble KOMMpeccophl
(pHc. 5) wHarayxo 3aBapHBawOT B
COCTOSILIHA H3 ABYX NOJIOBHH KOXYX
CO BNAAHHLIMH B HEro BCacChiBalo-
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PHC. 5. TepMeTHUNLI XONOAMALHLIH KOMN-

peccop:
! — kowyx; 2 — 6a0K URARNAPOB; 3 — wa-
TYHNO-TOPUIHEBAA TPYRNA; 4 — MACAHHLI Ha-

€OC; § — KOACHYATHIA 834, 6 — IJCKTPOABH-
ratean, 7 — raywiHTean iyMa

leit M HardHetaresbHOi TPYOKaMH M
3MEKTPONPOBOAAMH IR  NUTaHHSA
aJiekTpoaBuraTens. Takue KoMmpec-
COpbl PEMOHTHPYIOT TOABKO Ha cne-
JHANH3HPOBAHHOM NPEANPHATHH, 3a-
TO APH MacCOBOM TPOM3BOACTBE OHH
00X0AATCA 3HAUHTENBHO AclUeBJle, a
B CJyuyae MOJIOMKH MX MOXHO 3aMe-
HHTD LEJIHKOM.

BeccaabHHKOBBIE H repMeTHYHbIE
KOMIIpeccopbl NPHMEHAIOT TONbKO BO
($peoHOBLIX XOJOAHALHBIX MalIHHAaX.

\
4

Ecan B KauectBe XJiagareura cay-

KHT aMMHaK, pa3MewlaTb 3AeKTpo-
ABHraTejlb BHYTPH Kaprepa HeAoRny-
CTHMO. AMMHAaK BeChbMa arpeccHpeH
Mo OTHOIUCHHID K ME&AH W HMECT He-
3HaYHTeNbLHOE 3JEKTPHUEeCcKoe Conpo-
THBJIeHHe, [0ITOMY OYeHb TPYXHO
3aWHTHTL MelHble OOMOTKH 3J1€eKTpo-
ABHraTesia OT Pa3pylleHHs.

Ecan aBHratenb pacnosaraercs
BHE repMeTHYHOro KoMnpeccopa, To
KOHEl KOAeHYaToro BaJa JoJKeH
O6LiTh BbiBeeH uepe3 KapTrep Ha-
PYXy H Heo6X0AHMO N03a6GOTHTLCS
O TOM, 4TOOHW B 3TOM MecCTe He Ohbl-
J0 yTeueK xJajareura. locturaercs
3TO C NOMOLLLIO CaJibHHKOBOIO yNJoT-
HeHHA. OHO COCTOHT H3 ABYX KQJb-
ueobpa3HuiX jAeTaJseff, OAHa H3 Ko-
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TOPLIX KPeNnHTCA K BpaulaolieMycs
BaJsy, a Apyrasi — K HENMOABHXHOMY
Kopnycy. [lnOTHWA KOHTakT TMa-
TejibHO OTMOJHPOBAHHLIX NOBEPXHO-
CTeA ABYX KoJel obecneuynBaercq
cneuHannHoi npyxuHon. Baaronaps
BRICOKO#A unctoTe 06paloTky nosepx-
HocTeit, noaGopy MaTepuHanoB ¢
o6uabHOR CMa3Ke KOMbLa NPH Bpallle-
HHH MOUYTH He H3HaWWBAKTCR, a No-
TepH Ha TPeHHe OKa3biBAIOTCH OYeHb
HeGONLUIMMH. MacaAHbIA CIOR MeX-
Ly COMPHKACAIOWHMHCA TMOBEPXHO-
CTAMH KoJel [ONOAHUTENbLHO Tfipe-
NATCTBYeT IPOCAYHBAHHIO X/NafareH-
Ta uepe3 CaJbHHKOBOE YIUIOTHEHHe.
Huorna nas HaZeXXHOCTH B CaJIbHH-
KOBOM YNJAOTHEHHH NPHUMEHAIOT Ase
fapel TPYLLHXCH KOJEl.

OueHb BaxHa a8 3dpdekTHBHOH
pa6oTui KoMITpeccopa Xopotas ¢Mas-
ka. CMa3biBaTh Heo6XoaUMO BCE TPY-
I1HeCH AeTaNH: NOAWMKNHHKA KOJNEH-
YaToro Baja, WaTyHHue WeHKH, nop-
UIHeBbie NaJiblbl, UHAHHAPB, CaNbHH-
KoBbie ynaoTHeHus. [IpoctoR Baps-
aHT CMa3KH — pa3bpui3aruBaHue Mac-
Ja, HaJHTOro A0 onpejeseHHOro
YpoBHst B KapTep, NpH BpalleHHH
KoJiewyatoro Bata. Bonee nanexxnon
ABJAETCH TMPHHYRHTEAbHAs CMa3Ka ¢
NOMOW b0 MacnAHoro Hacoca (ule-
CTepPeHO4HOro, JIONacTHOro, LEHTPO-
GexxHoro H ap.). HarHeraemoe Ha-
COCOM Mac/a0 uepe3 KaHaJjbi, Npo-
cBepJieHHbie B KOJIEHYAaTOM Baay,
noaaeTcd K IMATYHHBIM UIeHKaM.
Huorna B KPYNHbIX NOPUIHEBHIX KOM-
npeccopax nyTb Macja npoanenaer-
CA MO CBEpAelHAM B WaTyHax K
HOpUIHEBLIM NanblaM.

Cma3souHoe MacJjo, 3aiHBaeMoe B
KapTep, 4aCTHYHO YHOCHTCA TNOTO-
KOM XJajzareHTa, HW3-3a uero npu
AnWTenpHOM paGoTe  KoMnpeccopa
MOXeT BO3NUKHYTL OMACHOCTL Cy-
XOr0 TPeHHS B TPYWIHXCA Napax.
UToOul H3GexaTb 3TOro, B XONOAHADL-
HOW MaulHHe [ocJe Komnpeccopa
YCTaHaBJAHBAIT  MAac/JoOTAe/HTENb,
H3 KOTOPOro Macjo NepHOAHYECKH
BO3BpallaeTca 00paTHO B Kaprep.
B xonoaMabHBIX MawHHax, paborato-
KX Ha XJAajareHTax, KoTopnieé Xopo-
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WO pacTBOPRIOT MAcao {TaKHM CBOH-
CTBOM 00s1anal0T MHOTHE ¢peoHbul),
macjaoortienanteau oObI4HO He cTa-
BAT, TaK KaK. Macao cBoOOAHO UHP-
KyJAupyet o CHCTEMe BMeCTe C Xna-
NaTeHTOM ¥ CBOEBPCMCHHO BO3Bpa-
IAeTCH B KapTep € (IOTOKOM BcCa-
cblBaeMoro napa.

[1pu paBote Komnpeccop Harpesa-
eTCA 3a cHeT TENJOTh CXKaToro na-
pPa H pas3auyHbix noreps (B OCHOB-
HOM H3-33 TPEHHA), TO3TOMY €ro
TeMnepaTypa MOXeT NMOoBLINATLCA 10~
BONLHO 3HaunTedsHOo, YTo6Ll KOM-
npeccop He neperpesaics (a 3To
MOXeT NPUBECTH K NOArOPaNHIo Mac-
N3, 3aKJIHHHBAHHIO H JPYTHM He-
NPHATHOCTAM), NPHMEHAT OXJaX-
nauiHe Boaslibie pyBalikH, oXaax-
paloliie 3MeeBHKH B MacAAHOA BaH-
He KapTepa, opebpeHHulii Kopnyc,
BEHTHJATOP AAA NPHHYAHTCNbLHOTO

“obAayBa Kopnyca.

B komnpeccopax yctanaBauBaioT
TakxXe npuoopu, obneruatolune ob-
CIyKHBaHHEe HJIH nosbilamuiHe Ged-
onacnocTb,— MAHOMETPH, 3anopuuie
BeHTW/IH, yKasaTeln ypoOBHA Mmacaa,
$uabTpol, NpubOpb ABTOMATHUYECKOH
33UWIHTH W T. A

Hekoropwe MoaesH KoMmnpecco-
poB cHab)KeHbl CNEUHANbHLIMH YCT-
poiCcTBaMH A/t PeryiupoBaHus npo-
H3IBOAUTENRLHOCTH,

Ob6vemnasn npousaodurenbuocrb
xomnpeccopa V.., M%/c, Tem Goab-
e, ueM Goabwe o6beM ero HHAHHA-

pa ;D"’S, M

urAnHApa, M; S — paccTofHHe MexX-
Ay ABYMS XPaRHWUMH TOJOXKeHHsAMH
MOPWHA, M), HHCJIO UHJHHAPOB 2 H
yacToTa BpalleHusn (uucaoc o06opo-
ToB) n, l/c, Basa Komiipeccopa.

Teoperuweckas, NpH OTCYTCTBHH
KaKHX-AHOO 1oTepb, obvemnas npo-
u3800UTEAbHOCTS

(rne D — anamerp

Vo= Z—D”Szn

Ee Ha3mBaloT TakXe obveMom, onu-
CHlBAeMbimM NOPULHAMU.
Ecau 3Ty BeNHUHHY yMHO)KHTb Ha

.



NJAOTHOCTDb scacnhiBaeMoro napa

Q. Kr/M>, To nonyunm reoperuueckyro

MACCOBYIO nPoU3BOAUTEABROCTL KOM-

npeccopa Gy, = V.. ¢.xr/c.
[leidcTeuressnan npoussodutens-

HOCTL KoMIipecCopa BCeraa MeHbiue .

TeopeTHUeCcKo:
Guu.n= GnuJ)"'
Koadpdbuunent A, Ha3biBaeMbiii

K03 puyuenTom nodauu usu HanoA-
HeHUs, YYHTHIBaeT IOTepPH, CBA3aMH-
Hble ¢ HAaJIHUHEM MEpPTBOro NpoCcTpaH-
CTBa, NOJOrPeBOM BCAChiBAEMOTO Nna-
pa, yTeukaMH nrapa 4epe3 HemJaoT-

HOCTH, THIApaBAHUECKHEe NOTEpH B
KJanaHax.
Mepreoe npocrpancreo  (nan

MmepTanl 06vem) — 370 Hebolbiioe
cB060AHOE MPOCTPAHCTBO B UHAHHA-
pe, B KOTOPOM OCTaeTcf CXaTbiM
nap, Koraa nopueHb A0CTHI aeT Kpaii-
Hero MOJIOXKeHHA B KOHUe XOAa Har-
HetaHns, OHO npeaoxpaHseT nop-
iWeHb OT ylapa O KnalaHHYyl JOCKY.
fTo Mepe Toro, Kax nopuwetb aBu-
raeTcA B IMJAHHApPE B O6paTHOM Ha-
nMpaBfeHHy, Map, HAXOAAIUMHCH B
MEPTBOM MPOCTPAHCTBE NOA BLICOKHM
napjgenueM HArHcTraHug, HaIYHHAET
PaCIIUPATHCH, 3aNOJHAET UHANHAD H
3aTPYAHACT TEM CAMLIM BCAChIBAHHUC
HOBOH mopuuH napa. B pe3yabrarte
B8 UHJHHAP NOCTYNaeT HOBOTO napa
MEHbLIE, YeM MOTJIO Obl. ITO MOXKHO
paccMaTpuBaTb Kak NOTeplo MPOH3-
BOAHTENLHOCTH  KOMItpeccopa  no
CPaBHEHHIO C TeOpeTHUYEeCKOH.
KoHcTpyKTOpBl CTapatoTca cBeCTH
MepTBOe MPOCTPAHCTBO K MHHHMY-
My. B coBpeMeHHbIX Kommpeccopax
OHO cocTasasier 3—4 %

CAy4asnX ero ynaeTcsi yMeHbIWHTb 10
1,6—2%.

[ToTepst NPOH3IBOAHTENLHOCTH H3-
3a /APYrux, Ha3BaHHbLIX BbIIUEC Npy-
YHH, Ka’>KIOH B OTAENLHOCTH, KakK
npasuio, MeHblue, Ho ob6uiwe no-
TEePH H3-32 HHUX MOTYT GbiTb H Oob-
uie, 4eMm TIOTepH H3-3a HaAHUHSA
MEepTBOr0 NPOCTPAHCTEA.

HeficTBuTenbHan Npon3BoAHTeNb-
HOCTh KOMIIpeccopa MeHbille Teope-
THYeckoit Ha 10—40 %. Kosdduuu-

AOAHOMO
o6beMa UHAHHAPAE, H JIHIUb B PEAKHX -

eHT nofaun A=0,9...0,6. KoukpeTtoe
3HayYeHHe A 3aBHCHT OT MHOTHX dak-
TOPOB: KOHCTPYKUHH KOMMpeccopa,
KauecTBa ero H3roTOBJIEHHS, DEXH-
Ma paboTbt (4eM 060JblUe OTHOWe-
HHe JaBJAeHHA HAarHeTaHWA K naB-
JeHHIO BCAChIBAHHA, TeM MeHblie A),
BHAA XJanareHta ® A4p.

B TexHHyeckoW AOKyMeHTalUuH,
KaK NpaBHNO, YKa3blBaeTCa X04000-
npou3eodureabHoCTy  KOoMnpeccopa.
DTo NOHATHE YCJOBHOE, TaK KaK caM
KOMNIPEeCccop X0J0/la He NMPOH3BOAHT.
Xonoa BwpabaThiBa€T XOJAOAHJBHAR
MaWHHA, KOTOpas, NOMHMO KoMnpec-
copa, HMeeT Apyrue obnA3aTenvHbie
3JeMeHTH, a8 €e XOJOAONPOH3BOAH-
TeNLHOCTL 3aBHCHT OT BHAA XxJaja-
reHTa H TepMOAHHAMHYECKOrO UHKNA.

Ecan oHH oroBopennl, To H3BeCTHa
yAeNbHash MAaccoBas XOJOJAOMNPOH3-
BOILMTENLHOCTL  KOMNPECCOPa oy
KIAX/Kr, W €ero XoJOAOIPOH3IBOLH-
TeabHocTh, KBT, Jerko noacuutwBa-
eTCcA no ¢opMyae

QOKM= Guu.nqo;(u'

Ecau u3secten o6beM, OMNHCHI-
BaeMbili nopwhsmu V., To Xosn000-
NPOH3BOJAHTENBHOCTb  KOMIIPECcopa
MOXHO ONpelenThL Kak

QOKM= qufkq UKM>

rae g, — ydedabHass o6beMHas Xo-
JOJONPOH3BOAHTEIBHOCTL KOMMpec-
copa, kflx/m>.

Mo aHanorHH C  XONOAHABLHOH
MalunHofl (cM. Temy 4) MOXHO on-
pefeuTL  yCAOBHBIH  X0400uAbHbL
KosPPuyuent xomnpeccopa
=Q0KM/N'

Ilna KommnpeccopoB C 3JeKTpo-
JIBHTaTejieM, BCTPOEHHBIM B KOpnyc,
B 3Ty ¢opMyay NOACTABAAIOT MOLUL-
HOCTb N,, H3MepeHHyl0 3aeKTpo-
npubopamu Ha KieMmax THTaHHA
(e”i.KHZQOKM/Nl)' B arom Cayuae
XONOAHNbHBIA K03)PHUHEHT Ha3bIBA-
0T 3aekTpuxeckum. na xomnpec-
COPOB C BLIHECEHHBIM H3 Kopnyca
OBHTaTeseM OnpeLensioT Tak Ha3bi-
BaeMblii I exTusHbll XONOAHABHBIA
kospduunent  e,,,=Qu/N. Aanrs

Een™=
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BBHIUHCACHHA KOTOPOro B QopMyay
NOACTABAAIOT MEXAHHYECKYH) MOIL-
Hocte N, Ha NPHBOLHOM Bany KOM-
npeccopa.

Ltue oaHMM BaXKHLIM TIOKa3aTe-
ACM SIBJASIETCA KOIPhuyueHnt noares-
noco dedicreun (KI{11) n,, xomapec-
copa, KOTOPhiH AaeT npelcTas/eHse
O TOM, HaCKOJbKO JeHCTBHTeNLHas
noTPedAsicMUn  MOUHOCTL  OoJblue
TEOpeTHYeCKOH*®, T. e. 3aTpaunBaeMoi
Ha CXaTue napa npH OTCYTCTBUH
KAKHX-THGO [10T€Pb: TEOPETHYECKYID
MOWHOCTL  HAXOAAT € NOMOWLbLIO
i,lgp-puarpaMmbl (CM. TeMy 4):

erlGuu.r= (iZ—il )GKH.T'

Jlasa xoMmmpeccopoB €O BCTPOeH-
HbiM 3JIeKTPOABHTaTeNeM OnpeAes-
10T saextpuueckutt KA

nS.KM=NT/N3.A‘

a A1 KOMOpecCOpoB C BblHECEeH-
HRM  ABHTatejeM — agpexTusnbtii

Kira
"INKI=NT/NB'
KIT11 komnpeccopa, Kak H KO3¢-

OGHUHEeHT nojauyu, 3aBHCHT OT pe--

KuMa paboTh, B MNepBYiO Ouepelb,
OT OTHOUIEHHS JaBJieHHA HarHeTaHHs
H BcacniBaHusi. [las coBpeMeHHhX
KOMMPECCOPOB CO BCTPOEHHBIM 3JeK-
TpoaBHraTeneM™ 1v,,,=0,45..0,7, aas
KOMIIPECCOPO8 C BBLIHECEHHWM [ BH-

* TeopeTHYLCKYI0 MOWHOCTb HA3LBAKT
Takxe aduabarnod N, upntiumaa, 410 B
TEOPCTHYECKOM UUHKAC CKATHE NAPOUCXOAUT
npu S=consl.

ratejem — 1,,,=06..0,77.  bBonee
BbiCOKKHE 3HAUGHHSA 1), OOBRCHSAIOTCA
TeM, 4YTO B 3TOM KO3p(PHIlHeHTe He
YUXTHIBAIOTCS 3CKTPHYCCKHE IOTEPH,
BXOASULHE B 1), - ,

B Hacrosiuee BpeMs UIHPOKD HC-
No/Ab3YIOT NOPIIHCBLIE. XONOAH/AbHBIE
KOMIIpeccophl X0/1040NPOH3BOAHTE b-
HOCTbI0 MPH TdK HA3bIBACMLIX CTaH-
JAPTHHIX YCHOBHAX (CPABHHTC/bHBIX,
HauBojee pacHpoOCTPAHEHNbIX 3Haue-
Husx o, f,, L, ¥ [} OT NeCHATHOB
BaTT a0 npumepro 250 kBt. Oana-
KO, HECMOTPR Ha COBEPUICHCTRO, NHO-
pUIHEBbEe KOMOPEeCccopbi NOHEeMHOry
YCTYynalT MecTo KoMIIpeccopaM IApy-
FHX TWNOB, OTJAHYAIOIHMes  Godee
AJUTENbHLIM  pabouHM  pecypcom,
MeHblueHd BAGPOAKTHBHOCTBIO U 60b-
wel KOMNAKTHOCTLIO.

CokpaleHue 001aCTH NpHMeHe-

.HHH KoMNpeccopon nopurHeBoro tTuia

6yner nNpoHCXOAHTb B Gunxkakuiue
fOAL B OCHOBHOM 3d CHeT BLITCCHe-
HUR KOMIPpeccopoB BOJLUIOR XOJONO0-
NPOH3BOARTENLHOCTH. KoMuipeccopul
Ke  Majoil  XOJN0JONPOU3BOAHTEb-
HOCTH, BHIHMO, clle AdAro OYuyT
ylepXKuBaTb IJABCHCTBylolee no-
JIoOXKeHHe B KOMIIPeCCOPHOM napke.

Cnucok AHTEpaTyphi

I. XoAoAuAbHME KOMITPeCcCopbl:
Cnpasousuk/Mox pea. A. B. Buikosa.
M.: Jlerkas ¥ nuileBas NPOMbILLAEH-
Hocts, 1981.

2. XonoAubHBe mawunn/Tloa pea:
HU. A Caxyna. Jl.. Mawmnnocrpoe-
Hue, 1983,



TEMAS8

BHHTOBbIE H LEHTPOGEKHbIE
XON0AHJbHBEIE KOMNPECCOPbI

IMopiuHeBnie, BHHTOBbIE H LIEHTPOGEXK-
Hble - Komnpeccopbl — TpH HaunboJee
pacfipoCTPpaHeHHHX THA XOJMOAHJIb- -
HbX Komnpeccopos. [lopiunesne pac-
CMATPHBAJIHCH B MPeAnAYILEH TeMe,

Bunrosuie Komnpeccopst  ctain
NPHMEHATL B XOMOAHNBHOA TeXHHKeE
CpaBHHTEAbHO HeAaBHO.— JeT 20—
30 n#a3zan. OHH. 3HAUHTENbLHO «MOJIO-
Ke» NOPUWHEBHIX H UEHTPOOGEKHBIX
KOMMPECCOPOB, TE€M HE MeHee MPOYHO
BMHCAJIHCb B APOMEXYTOYHHHA MO XO-
JOLONPOH3IBOAHTEJBHOCTH AHANa30H
MeX Ay HHMH, H NIOCTENEHHO 3TOT AHa-
Na3oH PacWwHpPRETCH.

T'naBHbie AOCTOHHCTBA BHHTOBBIX
KOMMPeCcCOpoB — BHICOKA  Hajex-
HOCTb H3-32 OTCYTCTBHA KJAanausos,
KOMMAKTHOCTb, CJaabas BHOpaUHA.
HmeHHO 3TH noka3aTeaH 06YCJOBHAH

\

J, Beacsibaie

e U

* Haznemanue

RN

—— ————

BHEApEeHHE BHHTOBHX KOMNpPeccopos
NepBOHAYAMbLHO B CYAOBBIX XONOAHAb-
HbIX ycTahoskax. JIHwb no3nHee oHH
NOJNIYYHIH WHPOKOe pacnpocTpaHe-
HHe B CTALHOHAPHBLIX XOJOLHJbHLIX
yCTaHOBKax.

BdHTOBBIE KOMITPECCOPHI OTHOCHT-
csi K KOMnpeccopam 06BeMHO20 THNA.
lNoBbiwekre AapJjeHHA raza (napos
XJlajareHTa) MpPOHCXOAHT B pe3yJib-
TaTe ymeHblieHna ofbema paGouel
NOJJOCTH — 3aMKHYTOr0 NpOCTPaHCTBA
Meay pabouHMHK OpraHamH H Kopny-
COM.

PaGounmH oprasHaMH  CAYWHUT
OAHH — TPH POTOPA C HApPe3aHHHMH
Ha HUX BUHTOBbIMH 3y6bsAmMHu. B xono-
JAHJAbHLIX MAaUIHHAX HCMONB3YIOT Npe-
HMYULIECTBEHHO [BYXPOTOPHbLIE KOM-
npeccopel (puc. 1). Onun portop —

DNaprar nonocms

PHC. 1. Bunrtosoil macaoszanoauen-
Huif xoRoaunAsHuE Komnpeccop:

!/ — xopnyc; 2 — BeayulHi potop;
3 — Beaomubii potop; 4 — pasrpy-
30YHLIA NOpweHb; & -— nNPOCTaBKA;
6 — PeryjJaTop NPOKRIBOAKTENLHOCTH
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BeAyLiHH, APYyroH — Befombii. OHH
CuenieHs Apyr ¢ APYroM Kak Koco3y-
6uie WecTepHY.

‘ Yxcao 3y6heBs MOXeT GbiThb pa3s-
anuubiM. Camuiil pacnpocTpaHeHHbLIA
BAPHAHT — YeThIpe 3y6a Ha BeaylUEeM
poTope ¥ wecTh Ka BeIOMOM (HHOrAa
KoMnpeccophl MOAHDHUKHPYIOT, npes-
pautan wecTHsyGblH poTop B Beay-
ULHH, B 3TOM CJlyyae NPOH3BOAHTENL-
HOCTb H MOILHOCTH KOMNIpeccopa yse-
JHYHBAIOTCS NPHMEPHO B MOJATOpPA
pa3sa).

3y6bsi HMEIOT CeunabHLii, pac-
cyHTaHHuA Ha IDBM, npoduab; Ko-
TOpHA ofecneynsaer noaHoe  3a-
noAHeHHe BLICTYNIOM uYeTnpex3dy6oro
poTOpa BMALHHBI WECTH3Y6OrOo, NpH-

YeM TeopeTHYeckH Ge3 Kakoro-an6o

3a3opa. OHAaKO NPaKTHYECKH 3TO He-
* BO3MOXKHO H H3-32 OrPaHHYEHHOM TOY-
HOCTH CTAHKOB H H3MEHEHHSl pa3me-
poB npH KoJaeGaHHAX TeMnepaTypH B
npouecce paborh. losromy poropm
(n Kopnyc) o6pa6aThIBaIOT TaK, UTO-
. Oul  DNpH KOMHATHOH# Témnepatype
MEXAY HHMH OCTaBaNHCh 3a30PH, KO-
TOphi€, HECMOTPA HA HX YMEeHbUIEHHE
NpH NOBLILWIEHHH TeMnepaTypul AO
MaKCHMaJbHOH paGoyeit, He NO3BOJH-
JaH 6bl COMPAralOUHMCA AeTadfAM Co-
npuxocuyThes. M3 ckasannoro sicko,
YTO 3230Pbl AOVIKHK ObiTL HE CAHIL-
KOM MAaJIeHbKHMH, HO H HE CAHUIKOM
GONbWHMH, TAK KAK YTEYKH CXKHMa-
€MOr0 ra3a uepe3 3a30pbl YXYAW AT
TeXHHYECKHE H IKOHOMHUECKHE NoKa-
aatead komnpeccopa. OnTumanbHble
pa3mephi 3a30pOB CTPOTO PACCYHTHI-
BAlOT H HEYKOCHHUTENLHO COLJIOAAI0T
NpH H3TOTOBJIEHHHK KOMIIpECCOPOB.
CHH3NTL YyTeuykd rasa, Kpome
yMeHblIEHHS 3a30P0B (4TO BO3MOXHO
JAHIb 10 ONpeAeJeHHOro npepesa),
MOXHO YBEJHYEHHEM 4acToThl Bpa-
IleHHA PpOTOPOB (npouecc  CKAaTHA
fIPOHCXOAHT ObICTPEE H, SHAYHT, MEHb-
Wee KONWYeCTBO 'a3a yTeKaer 3a 3To
BpeMf uepe3 3a30p) H 3anoJHEHHEM
3a30POB CMa30YHLIM MaC/OM. [oc-
JAejHHit cnocob6 0c06eHHO 3¢ (PeKTH-
'BEH, TAaK KaK NPHHYAHTEJbHO NOAa-
‘BaeM0Oe B 3HAUMTCAbLHOM KOJxyecTBe
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MAac/N0 He TOJABLKO YNJOTHAET 3a30phi,
HO H CYUUECTBEHHO OXJAaXAAeT CXKH-
maemuf ras. [lostomy B xonoausin-
HOH TEXHHKE MPHMEHAIOT HCKJIOYH-
TENbHO TAK Ha3blBaeMhie Maca03d-
NOAKEHHbIE BHHTOBDIE KOMTIPECCOphI.
XOTfl H HMEIOTCH KOHCTPYKLHH, B KO-
TOPLIX NoMafanue Macaa B pabouylo
MOJGCTH HCKAIOMEHO, OHAKO HX npe-
HMYLLECTBA HE MOTYT NePeBECHTb A0-
CTOMHCTB MAaCA03aNOJHEHHBIX KOM-
npeccopos.

B neBofi BepxHeH wacTH xopnyca
(cM. puc. 1) BMeeTca OKHO BcacbiBa-
HHA — CNpOQHIHPOBaHHOE oT-
BepPCTHe, wepe3 KoTopoe ra3 csoboa-
HO 3aN0JIHAET NMPOCTPAHCTBO, 06pa3o-
BaHHOe BbleMKaMH B TeAe pOTOpOB.
TipH noBOpOTE POTOPOB KPOMKH OKHa
BCACbiBAHHA NepeKpLIBalOTCA TOpUA-
mMH 3y6beB M ra3 OKashBaercs B
3aMKHYTOM o0beme. 3aTeM MpOHCXO-
JHT NpoLecc nepeHoca rasa Ha J1eBo
CTOPOHH KOpnyca B fpasyio A0 Tex
nop, NOKa BLICTYN OAHOTO poTopa He
HaYHeT BXOAHThb BO BNIaAkHY APYroro.
C 3TOro MOMEHTa Ha4HHAeTCH CXKATHE
rasa B pe3yJbLTaTe yMeHbleHUsi 06h-

~eMa TaK Ha3msaeMmOil napnoid no-

A0CTU, HAXOASIEHCA MEXAY 3yObAMH
potopos H KopnycoM. CxarTwe 3a-
KAHUMBAETCA B MOMEHT, KOfAa Dpa-
Bbl€ TOpUhi 3y6beB ROCTHI3IOT KpOoMOK
OKHa HAarHeTaHud B HHXKHeA npaBo#
yactH Kopiyca. CokaTWiH ras uepes
OKHO HAaTHETAaHHR NOCTYNAET B Karke-
TaTesibHbIA NaTpyo6oK.

Crenenb cxatua ra3a (orHoiue-
HHE AAaBJEHHHA B Hauane H KOoHUe 3TO-
FO NPOLECCA) HKECTKO 33aHa FeOMeT-
pHeR BHHTOBOrO Kommnpeccopa, T. e.
COOTHOIUEHHEM pa3MepoB Kopnyca,
potopoB, mnpoguaed 3ybnes. Oua
Ha3LIBaeTCA BrYyTpenned (uau eeo-
METPUYECCKOU) CTeNeHbI0 CHATUR U
00LIYHO BHOCHTES B NAcnopT KOMIi-
peccopa.

BHYTpPEHHIO CTENeHL CXATHA B
BHHTOBbIX KOMIIPEeCCOpPax MOMHO CTY-
[IeHYaTO H3MEHATb, YCTaHaB/JHBAA
pa3Hbie NPOCTABKYK € PA3NHYHBIMH OK-
HAMH HArHETaHHA, HO AeNaloT. 3TO
Axuib BO BpeMa c6opku. [Tocae cGop-



KH NIPH 3KCIAYaTAUHH KOMIpeccopa
BHYTPEHHAA CTENEHb CKATHA OCTaer-
cAl HewameHHOA. B oreuyecTBeHHLIX
BHHTOBLIX KOMMnpeccopax OGbIYHO
MCNOAb3YIOT CTaHAapPTHHE BHYTpeH-
HHe cTenenH cxxarua 2,6; 4,0 nan 5,0.

Han6oabuweh anepreTHueckoi ad-
(PeKTHBHOCTLIO BHHTOBOW KOmnpec-
cop o6a1anaer B TOM cAyvae, Koraa
BHYTPEHHRAR CTENEHb CXKATHA coBMa-
AAeT C BHellHeHl, T. e. KOria aasJe-
HHe B NApHOH# ROJOCTH B MOMEHT €€
COeAMHEeHHS! C HATHETAaTEAbHLIM Na-
TPYGKOM PaBHO JaBJEHHIO B NMOCAEA-
HeM. 10 6LIBaeT Aanexko He Bceraa,
TaK KaKk JaBjeHHe B HAarHerarelb-
HOM naTpy6ke (A4aBAEHHE KOHAeHCa-
IlHH) 33BHCHT OT BHEILIHHX (aKTOpPOB
(TemnepaTtypbl BOAbl HJH BO3AYXa,
OXJ1aXA3I0ULHX KOHAeHCATOP, Temile-
paTyphl KuneHus B Henaputeae). [1pu
HeCOBMNAAEHHH BHYTpeHHe#d W BHew-
HeH CTeneHel CKaTHA BOIHHKAIOT [10-
TepPH, YXYALLAIOULHE NOKA3ATENH KOM-
lpeccopa.

B nocneanne roam 3a py6Gexom
[OABHAHCL BHHTOBbIE KOMNPECCOpb €

H3MEHAEMON BHYTPEHHER CTENECHbIO |

cxKatus. PaGota Takoro xomnpecco-
pa ¢ NOMOLLLIO CNELHAAbHOR 8BTOMA-
THYECKOM CUCTEMB! NOACTPAHBAETCA K
H3MEHEHHIO BHEWIHHX YCNOBHH.

MNpy BpaweHWH POTOPOB BO3HH-
KaloT 3HAaYUTEJIbHblE CHAbL, AEHCTBY-
ouwHe B HaANpapieHHU HX oceil. W
CYLLECTBEHHO OCJ0XKHAWUHE paboTy
NOALIKHOHAKOB. - UT0Ob  BOCNpenaT-
CTBOBaTh 3TOMY MPHMEHAIOT pasrpy-
jounble nopuHy. JleidcrBrHe X ocHO-
BallO Ha TOM, YTO PA3HOCTL AaBJeHHH,
NoABEAEHHLIX K MNPOTHBOMOJOXHbLIM
CTOpPOHAM [IOplIHEH, CO3AAET CHAbL,
HanpaBJieHHble HaBCTPEYyy OCeBbiM
CHJaM.

[1pOH3BOAHTENLHOCTD BHHTOBOrO
KOMNpeccopa peryjaHpyeTcs ¢ Ro-
MOULbIO 30JOTHHKA — TOABHXKHOA
HHXKHEH 4acTH Kopnyca, HaxoARLLeH-
ci Mexay poropamu. Ona moxer
ABHFATbCH. B OCEBOM HanpaBJleHHH,
cKonb3n B Hanpapaswounx. [Toka 3o-
JIOTHHK He CABHHYT (Ha pHc. | ero ne-
Bbifi TOpel, COBMAaAAeT C JEeBLIMH TOp-
HaMH PpOTOPOB), Kommnpeccop paGo-

TaeT Ha TNOJAHY NPOH3BOAMTEND-
HOCTh. ECAH 30/10THHK CABHHYTL He-
CKOJIbKO BMpaso, TO - 06pasoBaHHe
NapHOMA NOJOCTH (3aMbiKaHHe ee 00h-
€Ma) B HAYaAbHLIA MOMEHT OKaKerT-
CA HEBO3MOXHLIM, TAaK KaK ras nfe-
peTeKaeT Ha CTOPOHY BCachiBaKHs ye-
pe3 o6pa3oBasBluylocad B HHIKHeH
YacTH Kopnyca nycrory. 3aMmbikaHHe
o6bema NapHoOH MOJOCTH NPOH30HAET
HECKO/IbKO MO03/HEe, KOrAa KPOMKH
3yO6beB POTOPOB HOCTHFHYT HOBOIO
NOJAQXKEHHA TOPULA CABHHYTOTO 30410T-
Huka. [losToMy o6beM CxKHMaeMmoro
rasa, NOMECTHBILErocs B NapHoi No-
JOCTH, GYAET HECKOJIbKO MEeHbUIE HC-
XOAHOTO H, CAEJ0BATENbHO, HECKOJb-
KO YMEHBLIHTCA NPOH3BOAHTEAbLHOCTD
komapeccopa. [Ipn panbHeiiwem 4BH-
XKEHHH 30JI0OTHHKa BNPABO MPOH3IBO-
ANTERbHOCTL  OyReT NPOAOAKATH.
ymedbwatben. Takum o6pa3om npo-
HCXOAHT €e nAaBHOe pPeryaupoBaHHe.
JlsH)KeHHEe 30JO0THHKA OCYULeCTBJA-
€TCA AaBTOMAaTHYECKH ¢ NOMOulblo
FHAPABJIHYECKOrO,  3JIEKTPHYECKOro
HJIA HHOrO THNA NpHBOAA.

C MAaca03aN0AHEHHBIM BHHTOBLIM
XONOAHABHBIM KOM{IPECCOPOM KOMANO-
HyeTCSl B BHAE arperata cneuWadb-
Hafi MACARHAA CHCTEMA, 33HHUMAIO-
utas 6oabiiHA 06beM, HEM CAM KOM-
npeccop. Mac/io 8 cTporo onpenenex-
HOM PACCHHTAHHOM KoJHYecTBe Noaa-
eTcA B KOPNyc Komnpeccopa ApHHY-
AXTEAbHO MAaC/AHbLIM HACOCOM, Kak
NpABHJO, ¢ HHAMBRAYAJbHDIM
snexTponpHsoaom. [locne komnpec-
copa pacnoaarawrcs Mac/looTaeNH-

TeJb (Raxe BO ()PEOHOBLIX BHHTOBLIX

arperarax) H 3aTCM  Macjaoo0xJja-

AuTeNb, OTBOAALLHA TENAOTY, KOTO-

PyIO MacJ0 MOAYYHAO OT CXKATOro ra-
3a B Kopnyce kKommpeccopa. B co-
CTaB MAcCJAAHOH CHCTEMbl BXOAAT TaK-
Ke pUALTpbi rPYGOH # TOHKOH OYyHCT-
Ku, TpyOONpoBOAHAR apMarypa, H3-
MepHTebHbie NPHOOPHI.

Tak e KaK H Y NOPUIHEBLX KOM-
npeccopos, AAA NPUBORA BHHTOBHIX
CJYXKHT BHEW HHA JHGO BCTPOEHHBIH B

'KOpnycC 3JAeKTpOABHraTeAb. B nocaen-

HeM CJyuyae, B OT/AHYHE OT NOPLIHEBLIX
6eccaNbHHKOBLIX KOMNpeccopos,
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SAEKTPOABHraTeNib ‘NALIE BCEFO 0OX-
AdXKNaeTCA He BCACHIBaeMhiM, a
HarseTaemblM rasoM, KOTOPuA Harpe-
B4AeTCH ropa3zfo caalee, 4em 8 Hopul-
HeBhix Kommpeccopax, Oaaroaaps
HHTEHCHBHOMY OXJ1aXKAEHHIO MACJIOM.
[Tpu sTom u3-3a oTCyTCTBHA neperpe-
Ba Ha 8cacuiBaHHH NPOH3IBOAHTENbL-
HOCTb KOMNPECCOPa YBEAHUHBACTCA.
Uentpobexnoe xomnpeccopor or-
HOCHATCH K KoMnpeceopam Ounamuse-
cx020 THia. Jasnenne (notenunans-
Ha$ YHEPTrHN ] NOBHIIACTERA B HHX Ry-
' TeM npeo6pa3s0BaHHA KHHETHYECKOH
IHEPrHH PaA30rHaHHOrO A0 60AbLIOA
CKOPOCTH NOTOKA rasa. - '
a3 pasronseres B pabouem Kose-

ce, COCTOALLEM K3 ABYX AKCKOB ¥ pac-
NONOXKEHHBX MEXILY HHMH JONATOK
(puc. 2). B uentpe 04HOro ¥3 AHCKOB
HAXO/AHTCA OTBEPCTHe, Yepes KoTopoe
ra3 NpoHMKaer K JONaTkKam, oTépachi-
BAOIUHM €ro K nepugepun koJjeca.
-3aTem ras npocaKaeT ABHKEHNE ye-
pe3  angdysop — Eacwnpmomnﬁcn
KanaJg, paijenetnbl JONATKAMMU, JiKn-

PHC. 2. Cxéma apuxeHns Ta3a B CTyNCHN
. meHTPoGeK HOTO KOMupECccopa:

I — Ban; 2 — nonarkad padouerc Koneca,
3 — ancxn pabouero xoaeca, 4 — JONATKA
AnPPpysopa; 5 — obpaTHuH WanpaRBAROULLA
annapar

>4

60 FJAaAKKHi, rae no mepe yseanse
CeyeHHs NOTOKa rasa CHHXaetTcs
CKOPOCTh H, COrNAcHO 3aKony Bep,
JiH, NOBLILIAGTCA AaBAEHHE.

Ecan 3toro nosuinennn pasae
OKa3ulBaercd A0CTATOYHO, TQ a3,
KanJnpaemuiii B cO0OpHoOil Kamepe,
CTynaeTr B HarHeravesnbHhl#d TPy
nposoa. B npotusroMm cayuae
AaJlbHEHIEero MOBLILEHHA faBdnel
ApouUeCC NIOBTOPHETCA BO BTOPOM
6ouem konece. [lortok 3 auddyac
niepaoro pabouero Koneca nonaj.
BO BCACHIBAIOLLEE OTBEPCTHE BTOPI
yepe3 cneuHaJbHbLIe KaHanu, Ha:
BaeMble 0bparHmm HanpasasOw
annaparos, 3acTapasdouinM ra3 ai
ratbCR OT nepHepHn K OCH.

PaGouee koaeco, auddyaop H ¢
paTHu HanpasJRIOWHA annap
(nan cOopHan Kamepa) cocrasisl
CTYNeHb LEeHTPOGEHHOFO KOMMpecc
pa. Koucrpykrnauo awndrdylopu
o6paTHue HanpapafoWHe annapal
BUNOAHAIOTCA B BUAC PRAA AHAC
parM — HENORBHIKNWX AeTanel Al
CKOROR OpPMIL (MHOTLA cocTaBael
HbIX H3 [ABYX NOJYyRHCKOB), 3aKper
AeHHbIX B Kopnyce aubo BuinoliHel
HLX C HHM 3304HO. .

floBbiuieHne nasaeHns 8 cTyneH




(CTEHCHL CAHATHA) 34BUCHT OT Psua
(hAKTOPOB, B HEPBYIO OYepenb OT yd-
CTOTH Bpauickust pabouyux Koaec, a
TAKKE OT QHIRUCCKHX CBORCTB CHH-
MACMOro rasa, i1 KOTophx BIMHCR-
IUHM SIBJAHOTCH NJAOTHOCTL. ¥ I'a30R ¢
SoALMON PIOTHOCTLIO, HANPUMED Y
(OPEOHOB, CTeUCHD CHATISL 3HAMII-
TCALHASI, HO3TOMY DPConvBBIC NLeNnTY-
POBEKIELIC KOMAPLCCOPH HMEIOT Of-
HO —- ABd, peAKo Oudbiie, pabodnx
Koaccd, T. €. OJHY ---J1Be CTYMeHM.
AMMHUK Ke, KOTOpHH Jnerde ¢peo-
HOB, HMCET MAJAYI0 CTEleHb CHATHR,
NO3TOMY ‘AMMHaUHbie HeHTPObeKbie
KOMIpeccopbl 0OLIYHO MHOTOCTYNEH-
yatbie (4—-7 CTyneHcH).

Bce paGoune woneca pacnoaara-
I0TCH HA Baay, o6pasys y3ej, Hadbl-
BACMbIH POTOPOM, KOTOPHIA 11pHBO-
ANTCH B0 BPAiUEHHe JIBUraTeaem.
B neknTopsix caydasix, 4uTo6bl BaJ He
Obl/1 CAKINKOM AHHHBIM, KO1€Ca N1pH-
MEpPHO fIOPOBHY pACApPeACAsIOT  Ha
AB3 BaJa, NpH 3TOM KOMMPeccop BH-
NOJAHAKT ABYXKOPMNYCHBIM.

YacTotd npawciins patopa y coB-
peMelnbIX UEHTPOOCIKHMX KOMnpec-
COPOB OUCHb BbICOKas, 0T 8 10 20 TuIC.
o6oporos B MuHyTy. CKopocTb ra3a
IpH 3ToM B paBounx Kojecax Moker
MPeBnILIATL CKOPOCTh 3BYKA.

BpaulaoutHHCcsi pOTOp He CONPH-
Kacaetcsi ¢ AuHadparmamy, nodTomy
MEXAHHYECKO® TPeHHe B LEHTPOBeX-
HhIX KOMNpeccopax OTCYTCTBYET, 3a
HCKJIYEHHEM TPEHHA B MOJALUIHAHH-
KaXx BaJja (O6bYHO 3TO ONOPHLIC H
YNOPHbIE NOAWHNHHKH CKOJILAKCHHS ),
. B KOTOpbie NPHHYAHTRALHO N0AAETCH
' c¢ma3soynoe macno. Tak Kak noaiun-
HHKH PacnofOXKeHbl BAAJIH OT ra30Bo-
ro MOoTOKa, Mac/io, Kak NpaBHao, He
nonagaer B HarHeTaTENLHLIH narpy-
60K, 4TO AWIAETCA CYILECTBEHHHM
JOCTOHHCTBOM UEHTPOGEXHbIX KOM-
npeccopon.

Jlassnedue rasa nepej paboudm
KONeCOM K 33 HHM HeoaHHakoBo. Pa3-
HOCTbL JaBJIEHHHA CO3AAET CyLIeCcTBeH-
HYIO OCEBYIO CHJY, ZEHCTBYIOLLYIO Ha
noAUIHNHKUKH. Jas NpOTHBOACHACTBHS
€l CJYIKUT yPaBHOBEIHBAIOULHI nop-

LI€Hb, KAK B BHHTOBOM KOMMpeccope.

BuyTpu cryuesit W meway cry-
eHAMH BO3MOXKNbI [ICPETEUKH Ta3a.
C uesblo CBCCTH WX K MHHHMYMY B
MeCTdX BOSMOXHBIX NEPCTeueKk CTa-
BAT Ja0HPHHTHLIC yRnaoThenns, Owu
ApedcTaBAAIT CoOOH HEeCKOALKY (RO
JIECATH) rpeﬁt“luuou. HocnejnoBaTeb-
HO Pacno/arajOlUlHXCA Ha Bady HIH
Ha HENOJBHXHbIX R€TANAX KOpHyca H
NOYTH KacaloWwHXCa (3430p cocTab- .
aset 0,1 —0,25 mm) nporusocTonuled
JpeTann — Kopnyca aubo sagaa. [pe-
GeluKH CO3RUIOT 3HaHTE/ IbHOE CONpo-
THBJIEHHE [E€pCTEKAUIeMy Faszy H
CBOAAT NEPETEYKH K MHHHMYMY.

Mexay poropoM H ABHrarenem,
€CJIH OH He ABJAACTCA ObICTPOXOAHOH
TYPOUHOHR HMJIH CKOPOCTHLIM BLICOKO-
HYACTOTHBIM JEeKTPOABlIraTeIeM, Ha-
XOMHTCSL MYJbTHIAHKATOD nepe-
Aaud, HOBKUIANIAN 4aCTOTY Bpaule-
HHS pOTOPa. My AbTHILTHKATOP MOXeT
pacnoJlarathcs OTREALHO UT KOM-
fpeccopa naH ObiTb BETPOEHHMM B €FQ
Kopnyc. :

Ha pic. 3 n3olbpaxken cospemen-
HBH UCHTPOOGe K HBIT KOMApEcCcop €O
BCTPOCHILIM MYJALTHIVIHKATOPOM  H
BEPTHKAJILHLIM pPa3bemoMm kopriyca.
Jucku auadparm y nero xepaspes-
Hble, B OTJAHYHE OT KOMMPECCopoB ¢
FOPH30HTAJIbHbIM PA3LEMOM KOpnyca.

BosnnkalowHe npn Bpautennn pa-
604HX KOJIEC HCHTPOOEXKiIbe CHAbI
CO3M410T 3HAUNTE/bHbEe Hanpaxe-
HHSI, TIO3TOMY KOJIECA ROJMHH ObITh
H3 0CO60 TNPOYHBIX MATEPHIJIOB.
O6bIUHO HX H3TOTOBJISIIOT H3 BHICOKO-
[IPOYHOA JIETHPOBAHHOA CTaau HAM
¢nelHanbiuix cnaasos. [locieanwe
NMPUMEHSIOT B aMMHA4YHLIX UEHTPO-
Ge>k#biX KoMnpeccopax, rie Tpebyior-
cA 0COOCHHO BLICOKHE CKOpocTH. XO-
POLLIO 3aPEKOMEH10BAJH cehs CriaBbl
Ha OCHOBE THTaHa, XOTA MeHee Npoy-
Hbi@, 4eM CTaJb, HO 3410 ropasio Go-
Jdee JerkHe, 6Aarofaps 4emy B HHX
BO3IIHKAKT HAMHOIO MEHLUIHEe, YEM 8
CTAJH, HADIPAKEHHA.

HajHune HeCKOAbKHX  CTyneHei
CHKATHA B UCHTPOOCKHLIX KoMMpec-
copax 103BoAHeT GoJiee ritOKO, HeM B
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NOPLUINEBLIX, CTPOHTb XOJOAH/bHbIE
UHKJbL, TTOCKOJbKY HMEETCS BO3MOXK-
HOCTH OTGHPATH ra3 Nnocje CKaTHA B
NPOMEKYTOUHbIX cTyneHax. [asne-
{HE [IPH ITOM TaKKe HMeeT IPOMEeKY-
TOMHBIC (MEXKAY HAYAJbLHBIM W KOHEY-
HbiM) 3HAuEHHs, YTO MO3BOJSET, Ha-
npHMep, HOeJyYaTh X004 B HECKO/b-
KHX HMCNApHTENAX MpH Da3fHYHBIX
TeMneparypax KHnewun. ¥ komnpec-
COpOB, NPEeJHA3ZHAYEHHDIX AASA pabo-
Thi B UHKJIAX C HECKOJbLKHMH TeMmne-
pATYPHbIMI YDPOBHRMH, Ha Kopiyce
HMEIOTCS JLOTIOJIHHTEAbHblE ATPYOKH
A5 IPOMEXYTO4HBX OTGOPOB rasa.

[MpouspoanTebIOCTb LEHTPOGEe K-
HOFO KOMMpeccopa MOXHO peryJu-
poBaTh, H3MEHAA YacTOTy' Bpalle-
nus poropa. [na 3TOro HyXeH np-
BOZ C H3MEHAeMOH 4acTOTOH Bpaile-
HHA -— TypOHHA,  cIEUHadbHBIA
SNEKTPOABHraTeNb, MYJbLTHIVIHKATOP
C nepeMeHHLIM JlepeaaTO4HhIM YHC-
Jom. Ha npakTHKe yawe nPpHMEHSIOT
CTAHAUPTHbIE OAIOCKOPOCTIILIE
SNEKTPOABHIATEAN M HEperyanpy-
eMhleé MYJbTHIJIHKaTOpH. B 370M CaY-
yae AJifl pPerylMpoOBaHHA TIPOH3BOAH-
TEABLHOCTH OOKIYHO CAYMHT JONaToy-
HbA BXOAHOHA HanpaB/AAIOWMHKH an-
napat nepex pa6ounm koaecom. OH
COCTOHT H3 paBHOMEDHO PACNOIONKEeH-
HHIX TIO OKPY>XHOCTH JIONATOK, NOBO-
pPayHBalOUIHXCA C NOMOLLBIO TOrO HJH
HHOrO MPHBOAA OTHOCHTEJILHO CBOEH
OCH.

T1pOK3BOAHTEABHOCTL KOMMIpETCO-
pa HauGoabliasi, KOrja JIONaTKy no-

BepHYTH pe6poM K BXOAsIlLEMY B pa-
6ouyee KoJieco NOTOKY rasa (Kak no-
Ka3aHo Ha pHc. 3), T. e. KOraa NnoTok
CKOMB3HT NapaJiesIbHO MJIOCKOCTAM
aonatok. [Ipn onHoBpemenHoM noso-
poTe JIONATOK HX MNOCKOCTH 06pa3sy-
0T C HanpaBJieHHEM [OTOKAa HEKOTO-
puifi yros, nOTOK ra3a nepel MocTy-
njenHeM B pabouyee KOJNECO 3aKpy-
YUBAETCH, YTO NPHBOLHT 1O 3aKOHAM
a3POAHHAMHKH K CHHXKEHHIO TpPOH3-
BOAHTENbLHOCTH Komnpeccopa. [lpu-
yeM OHa TeMm Meibule, yem Gojblle

yron MOBOPOTA JIONATOK.

C ocHOBaMH TEOpHH H pacueta
KOMITPECCOPOB Pa3HulX THNOB MOXHO
O3HAKOMHTbCH B ClELiHaJAbHOH NiuTe-

patype.

CnKcox ANTepaTyphl

l. BAHTOB B € KOMAPECCOPHBIE MaUIK-
Hw: Cupasounsx / T1. B. Amocos,
H. U. Bo6puxos, A. H. I1lsapu,
®. JI. Bepunii. J1.: Mawnnocrpoenne,
1977.

2. CakyH H. A. BuutoBne komnpec-
copu. Jl.: Matunnocrpoenue, 1970.

3. XoaoaguabHbe KOMMpeccophyl:
Cnpasoutnk / floa pea. A. B. Buko-
Ba. M.: Jlerkas H MHiLeBad NPOMLLL-
neHwocTs, 1981,

4. UeHTpoGexHB € KOMIPECCOPHLIE
mawuub / ©. M. Uncrskos, B. B. Urha-
tenxo, H. T. Pomanenko, E. C. ®panos.
M.: Mawunoctpoenue, 1969.

5 Yucrtakos ®. M. Xonoguibtbe typ-
Goarperarbl. M.. MalwHHocTpOEKHE,
1967.



TEMA9

TensooOmennas annaparypa

B coctas XOJOAHALIIBIX MdIHHHY, 10-
MHMO KOMIIPEccopoB, BXOAAT TenJo-
of6menHbie annapaTel. K OCHOBHbIM
TennoobMeHHBIM annaparam  napo-
KOMTIPECCHOHHBIX XOA0UUJbHBIX Ma-
IWHH OTHOCAT KOHIAEHCATOpbl H HC-
napurean. B kackaanbx napokom-
NPECCHOHHBIX . XOJOAHIbHbIX MaUlH-
HaxX NPHMCHSIOT COBMeLUEeHHbIil anna-
paT KOHACHCATOP-HCNAPHUTEJIb, BHIMOJ-
HSAIOILHH OfHOBpeMeHHO [Be (YHK-
uHH. B abcopOUHOHHBIX XOJIOAMJb-
HbIX MaIUHHAX 4acTO TaKXe NpHme-
HAIOT COBMClHLeHHbIE B OAHOM KOpIy-
ce TennoobmeHuble anmnapartbl, Bbl-
NONHAONLHE JBe (PYHKIHH: HalpH-
Mep, ucnaputenss H abcopGepa, Kon-
JexHcaTopd ® rexweparopa.

B ncnapuresie NPOHCXOAMT KH-
fleHHe JKHAKOro xJajaredta ¢ npe-
BpallcHHEeM €ro B 1ap, B KOHACH-
catope — o6paTHbIH npouecc, T. e.
npespall{eHHe napoB XJalareHTa 8
XuikocTh. B npouecce wiunenus ten-
JOTa OTBOAMTCH OT  OXJAXKAACMON
Cpeibl K epPCRaeTCs KHNAULEMY Xad-
NAreHTy.

B npouccce koHAencaliui, Haobo-
pOT, TENNOTA OT KOHAEHCHPYIOLLHXCH
napoB XJajareHTa NepeRaeTrcs ox-
Naxaalled  KoHAeHcaTop  cpede.

Kak npaBujio, CMCIlIEHHEe XJAana-
reHTa co cpejaMH He [ONyCKaeTcsd,
Mo3ToMy B JI060M TenJooOMEHHOM
annapaTte eCTb Kak MHHHMYM OJHa
3aMKHYTafl MOJOCTb, Yepe3 KOTOpyio
LHPKyJHpYeT xaaharent. Oxnaxna-
eMan HAM OXJaxK/awliLaf cpeaa ua-
CTO TAKXKE quKmepye'r uepes 3dam-
KHYTYIO COCeiHIolo riostocTb. Tendo-
nepepaud [POHCXOAHT udepe3 Hernpo-
HUILaeMYI0 ANl MXHAKOCTEH H ra3oB
CTCHKY.

Konaencatopbl B 3aBHCHMOCTH OT
BH/A OXJaJawiled HX Cpelbi, KO-
TOpoit nepenaerca TeMI10Ta oT xJaja-
renra, ObtBalOT BO3AYUIHbIE, BOASHBIE
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H CMewannoro oxJdXjaeHus (eum
He CYHTAaTb anuapaTtoB KacKaaHbiX
MAWKH, B KOTOPLIX KOHIEHCHPYIO-
ILHACA XJIalar¢HT HHAHeH BeTBH Ka-
CKajla 0XJNaXaeTcs KHIALHM XJajl-
areHToOM BepXHel BETBH).

Cpegu Hcnaputenei pasijiMuaiar
annaparbl, fnpefHasHauycHuHLie Aas
OXJIAX/ACHHA MHAKHX XJAAOHOCHTE-
Ael (B 4aCTHOCTH, BOAbI), ras3oB
(yalie BCCro BO3AYXd) W TBEpPAbIX
Ten (Hanpumep, TeXHOJOIHYECKOro
o6opynoBanna, GeTOHHBIX MOHOJIH-
TOB, TPYHT4 H Ap.).

KOHCTPpYKILMH  KOH/ICHCATOPOB M
ucnapuTesneil 40BoJbHO pastoobpa3s-
Hbl, pacCMOTpHM HaHGonee pacnpo-
CTPaHcHHblE.

KOHJIEHCATOPDI

Cpean BOARIHBIX KOHACHCATOPOB
camyto OOJLUIYI0 FPYHIY COCTABJA-
0T KOKYXOTpYyOHbBIE KOHACHCATOPHI,

OcHOBHLIE  3NEMEHTLI  KOXYXO-
TpyOHOro Kougdencatopa (pne. 1):
KOXYX (CBapennasi wi  CTaJLHOrO
auera ofevaiikd), UpHBApCUHbIE K
c¢ro Topuam TpyOHbie AOCKH C OT-
BCPCTHAMH, B KOTOPbIE BCTaBJEHLI
Ten1000MeHnble TpyOH. Konllbl TpyO
B TPYOHLIX A0CKax YHIJAOTHeHbl pas-
Ba/LILOBKOH JIMGO CBAPKOH.

Uepes natpyboK BHYTPb KOXYXa
CBEPXY IOAAIOTCA TMapbl XJNd1areHTa,
3anwiHsAoUlHe BCe MPOCTPAHCTBO
mexay TpyGamu. Buyrtpu Tpyob
HPOTEKACT OXJaKAd0man Bojta. Ten-
JIOTA OT HEPOB XJ4LdTCHTA K BOAE e~
pelaetca uepe3 cTeHkn Tpy6. Ilpu
HTOM HA HAPY X HOH HOBCPXHOCTH TPYD
# HPOHCXOAHT KOHLCHCAUHH Xaalla-
reyTa.

B 20pu3ontasbHblx KOHOEHCATO-
pPax CKOHAEHCHPOBAHHLIC KANJH XJaa-
areHTa 1I0JL BJHSIHHEM CHABL TsXKe-
CTH CTCKAKT B HHKHWOW 4aCTLb KO-



I Anmuar

i H
Y
— - 8 - E
= N
4
‘ ' AmMmuax 5000
5850 1270 _
a
I Pasmemxa mpydrod
- docxu
26

5

\
D20x2

_‘ﬁ” /fmsm?
R =

SN

. . [. omBadwux
02
“ipd
02 5

Kyxa annapara. Kak npasuso, 34echb
npejycmMaTpupaior cBoboiHoe  OT
TPpy6 npoCTPaHCTBO, CAYKAHLLE AMif
cbopa MHUAKOro XxJanareHta.

Jas opranu3aliMy HOTOKA BOJb
CAYXKAT KPbILUIKH, COEJHHAEMbBE ¢
KOXYXOM ¢ nomoubio daanues, 604-
TOB H YNAOTHHTEAbLHbIX 1HPOKAALOK.
Boja MoKeT noctynars Bo see TpyOb
OJHUBPCMEHHO 4Yepe3 BXOAHOW nar-
PYOOK B OAHOW H3 KPbILIEK K Bbl-

TCKATh 'ICPe3 BLXOAHOA 1aTpyboK B

MPOTHBONOAOKHOH Kpbiike. B 3Tom
c/lyude KOHAEHCATOP HA3blBAWT O fi-
HOXOJM0BblM, TaK KaK BOAA COBEp-
L1aeT Yepe3 Hero OAHH XOA.

OAH2KO NOTOK BOAbI MOXeT ObiTh
Opranu3oBaH W no-apyromy. CHauana
OH NPOXOAHT yepe3 NOJOBHHY ‘BCEX
TPpy6G B O/JHOM HanpaBJeHHH, 3aTeM
 Pa3BOpauxBEETCA K uepe3s OCTaBuly-

PHUC. I. Koxyxorpybubiii Konaen-
carop W3 Tpy6 ¢ opebpenuem g
. BHAE HABWTOA npusapennoli npo-
BOAOKH

Kowdencama- 10CA NOJOBHHY TPYO npoTekaer B 06-

paTHoM Hanpasaennu. Konaencarop
B 9TOM CJiydde HA3BAT LABY X-
xoaoBb M. Ha puc. T H306paxed
HMeHHO Tako# annapar. [leperopoa-
Ka B NpaBOd KpbLilUKe He HO3BO-
JAsieT BOJ€ riepeMeLlaTbCs H3 BXOX-.
HOro (HWXKHero) natpy6xa B Bbi-
xoaHo#. JleBas rayxas KpblwKa ne-
peropoaoKk He HMeeT, B HeH npoHC-
XOAHT NOBOPOT NOTOKA, NEPEXOA €ro
H3 HIDKHeR noJoBiHbl TpyO B Bepx-
HI0I0.

KpoMe oaHO- # JABYXXOAOBHIX
BCTPEUAIOTCH annapatol U ¢ GOAbLINM
KOJHULCTBOM XO/0B.

B seprukasvhoix nundeucampax
BOA4 nNpoTekaeT 1o Ttpybam noa
LCHCTBHEM CHJILL TSIKCCTH, MOITOMY

OTHAZAET HeOOXOLAHMOCTb B KpbLil-
Kax. TaxkHe KOHA€HCATOPLL BCeria
oanoxonosuie. {lpu Bxoge Boab B

Tpyfy ec MOTOK 3aKpyuuBaercsl cre-
LHaALHOH HacalaKoO#l Tak, 4TO BOAA4
CTeKaeT M0 CTenlKam, He 3all0dHAH
BCEro ceyeHus TpyOHi.

B KOXKyXoTpyOHHIX KOHAEHCATO- -
pax uMeeTci pfAJd AONOJHHTEIbHbLIX
YCTPORCTB, 06Jeryatoulux OGCHYKH-
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BaHHe H obecneunBaloulux cobaio-
JAeHve MPaBHA TeXHHKH Oe3onacHo-
CTi1. DTO — 34TOPHLIC BEHTHJH, YKa-
:3aTesid YPOBHH# #HHAKOCTH, BXOAHble
KOJUIKTOPh! A4 paBHOMEPHOTO pac-
MPCACAEHUN XJaAareHTa no o6bemy
KPYNHBbIX KOHAEHCATOPOB, lipejoxpa-
HHTEJIbHbIC KJalaHbl U Ap.

H3-3a 8LICOKOK XHMHHYECKOH ak-
THBHOCTH aMMHAKa M0 OTHOILEHHIO K

' LBETHbIM MeTajdaM ANA H3roTuBJC-
HHAA TEHIOOGMEHHBIX annapaTtoB aM-
MHAUHLIX XOJOAHALHBIX MAIUKHH HC-
NOAL3YIOT HCKMOUYHTENBLHO (Tdlib H
YYryH. .
Bo GpeoHOBBIX XONOAHALHBIX MA-
IWHHAX W3 CTadH AeNdioT  TOJbKO
KOPNyCHbI¢  ACTanH (obeyaiikn,
KPbllKH, TPYOHbe AOCKH, 3JEMEHTHI
KpenieHusi), TpyObl e B OCHOBHOM
HCNOALIYIOT MeaHue. B nocacaunee
spema pee Gosee MHPOKOC pacupo-
CTPAHCHHC MTOAYHAIOT AJKMHHHCBLIC
CuAdBhI.

TepMHUCCKoe COUPOTHBICHHE M-
TepHanNa CTEHKH BJAXACT Ha
CHBHOCTb TenJonepeaaud. Oro nese-
JHKO Vv MeTaladuyeckux TpyG, ecau

TOJBKO HX MOBEPXHOCTL YHCTast. Pas-

JIHYHbIC 38|‘pSI3He-HHH (CJ]OH OKHCAN0B,
Macaa, BOASIHOTO KAMHSA) 3aTpyaHsl-
0T Tenjonepeaavy Heped  CTCHKY,
HO3TOMY  HEOGXOAHMO  TULATENLHO
CJeANTh 3a YHCTOTOH TCllJLOOG'vILH-
HbIX MOBEPXHOCTE.

Ha nnteHcusHOCTL Tenaonepeaa-
uit  Gonbilloe BAHSIHHE OKa3bIBAOT
TAaK&e YyoIoBHd TenaoobMena  Ha
[NOBCPXHOCTIX CTEHKH, T. ¢ YCJHOBH
nepexoja TeNJOTH OT KOMAEHCHPY-
IOILErOCA XN4JlaTeHTa K CTEeHKe H OT
CTeHKH K NOTOKY Boabl. OHH xapaKre-
PH3YIOTCR KO3hOHUKHEHTAMH TenJo-
OT/LAYH (.

At Ko3hipuuHeHTb BMecTe ¢
TEPMHUYECKHM CONPOTHBIEHHCM CTCH-
kH 8/Ah (rae & — TOJLIHHA CTEHKH,
A — KO3¢hpHUKHCHT TeNJOMPOBOAHO-
CTH) ONpereflT KosPpHUuHeHT Ten-
Jgonepefadd k —- KOJHY4ECTBO TCHIG-
Thl, npoxodnulee 3a | ¢ uepes | m*
MOBEPXHOCTH LpH Nepenaje Temre-
patyp B | °C (K) OT OJHOH ¢peabl
K JApYrof.
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HHTCH-
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Kospduurent tenaonepenauu

1
FETE T
a + A + ay .
BCerga HECKOMLKO MEHbile, HEM
HauMeHbIHA U3 KO3 PRILMEHTOR Ten-
JIOOTAAUYH Of HIH ag.

Bo ¢peonosnix konmencartopax
06bl4HO KO3 DUUHEHT TenaooTaauH
@1 OT KONACHCHPYIOWEroca xJuji-
4reHTa K CTeHKe CYUIeCTBeHHO Meib-
we,’yeM KO3GGHIITHEHT TCMAOOTRAYUH
@3 OT CTEHKH K TNOTOKY BOAHL.
[Tostomy, 4TO6b! 11I0BHICHTE HHTEHCHB-
HOCThL Teflyiofnepesaut, >XeaaTedbHo
YBCAHUHTL MOBEPXHOCTL TERNOOGMC-
Ha CO CTOPOHLI ¢peola. He YyBEH-
YUHBas ce Co CTOPoHbi BOAKL. C 3TOi
UEALI0 HA HAPYAKHOR NOBCPXHOCTH
TPyb. conpHKacaoueica ¢ ppeoHom,
AcAawT pebpa, uvalue BCCro MCTO-
OM HAKATKH. _

- B amMuaunuix  koupencatopax,
FA€ TCIJN0OTAGYA HCCKOALKO BHINIC,
20 NOCAEAHErO BPEMEHH HCNONb30BA-
JAH THAAKOCTEHHBIE CTajbHble TPYGbi
B OCHOBHOM H3-33 TPYAHOCTH HX opeb-
peHns. OIHAKO B COBpPEMEHIILIX KOH-
CTPYKUHAX BCe 4aule TNPHMCHRIOT
opeGpeHtnie TpyObi (cM. puc. 1),

B nocneanee Bpemn 1wmpokoe
pacmpocTpaleHue NOAYYHAH nAa-
CTHHYATHIE KOnaeHcaTopu (puc. 2).
OHH COCTOAT H3 WITAaMNOBAHHBIX NAA-
CTUl, COOPEUHLIX B NaKeT, Kolluepoie -
MAHTLI KOTOPOrO CTHHYTbE CTANbHLIMH
HinnabKaMi. B nakere o6pasosaibl
ABd H3BHJHCTLIX Kanaaa, No KOTo-
PLIM HaBCTPeWy Apyr APYry ABHTa-
I0TCA XAalare€HT H BOAA.

~ 3TOT THMN KOHZEHCATOPOB OTAH-
Y3aeTCR KOMMAKTHOCTHIO M MaJoil
MeTaNN0eMKoCTbio (0cobeHHO ecau
MAacTHHLl H3 aNIOMHHKHEBBLIX CrAa-
o). OaHako Aansl MexaHnuyeckoH
OUHCTKH NNACTHH OT OTNOXKEHHil BO:
AAHOrO KaMHA annapat BCAKHA pa3
TpebyeTca 1ONHOCTLIO pa3bHpaTh, B
TO BpeMmsl KaK y KOXYXOTPYGHbIX
KOHAEHCATOPOB AN OUYHCTKH TpyG'

 HYXXHO TOAbKO CHATb KPbIWKH, a Y

BEPTHKANbHbIX HE TpEﬁyETCﬂ AdXe H
3TOrO.
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Boanymubie KoHaeHCATOPW Xa-

PAKTePH3yKOTCA CHJABHO DPa3BHTON
TenJ006MEHHOH MNOBEPXHOCTLIO <O
CTOPOHBI  BO3AYXA — MPUMEHAEMbIE

TPYGbl KMEIOT 3HAUKTENBHO GOABILYIO
MOBEPXHOCTL pebep, YeM B KOHAEH-
caTopax ¢ BOAAMBIM HJAH CMellaH-
HLIM OX/aXKNeHHeM. DTO BbI3BAHO He-
BLICOKHM KO3} PHUHEHTOM TensnooT-
Aa4M K BO3AYXY.

Yacto pe6pamn cayxaT ToHkHe

MeTaNNHueCKHe NMHCTHI, HaAEThle Cpa-
3y Ha weckonbko Tpy6. Paccrosm-
HHe - Mexay pebpamu (war pebep)

2.4 M. B so3aywHnx KoWaewca-.

Topax 06LuNG HCNOAL3YIOT TPYOLI H3
Meld, a pe6pa M3 NaTyHH, ajio-
MHHHA, CTaMH.

HNosuitwennn 3 hekTHBHOCTH Ten-
J0OTAaYH CO CTOPOHbLI BO3AYyXa RO-

CTHrAIOT TaKXe yBeNHYEeHHEM CKOpO-

CTH BO3yXa OKOAO TeNACOGMEHHO
nopepxuoctH. C 3TOH UeAbio BO3-
AYIWHBIC KOKAECHCATOPB! (3a HCKII0Ye-
HHEM CaMblX MaJeHbKHX — B OblTO-
BLIX M HCKOTOPWX TOProBbiX XoO-
JADAKABHUKEX) CHAGKAIOT BEHTHARA-
TOPAMY, PA3JAHYMLIMH  HATPABARIO-
HIHMH yCTpOiicTBaMH (Kopo6Ga, BO3-
AYXOBOAGI, An¢Pyaopui), a TakKe 3a-
BHXPARIOUIHMI BO3LYLW HLIH NOTOK 3Je-
Mentami (rogpel, npoceuxu).
Kpynnuifi go3ayuiHniit KoHAeHca-
TOp (NJI0IMEAb HAPYKHOH NOBEPXHO-
cti 405 m?) nokasan Ha pue. 3.
TTomemeunnie 8 anbdysopw nBa

MomHulX (no 4,4 kBr) sentnastopa

NPOCachIBalOT BO3AYX YEpe3 NaKeT
opeGpeHHbIX  TPYO, HaXOAAILHHACH
BHYTPH KOMYyXa. -

B Konaencaropax co cMelAHNNM
OXBAXKUEHHEM HCIIONL3YIOTC ORHO-
BPEMEHHO ABC OXJNaxAawouwue cpe-
Abl — BOAZ # Bo3AYX. [1pruem 3naun-
TebHAR AOAR OTBOAHMOH OT Xaaa-
areHTa TeMJoTul WAET Ha YaCTHYHOE
HerapeHue BofAbl (CKpoiTast Tenhora
napoofpa3zosakusa BOAb Gonec yem
B 500 pas npesniwaer ee TenJo-
EMKOCTD) . "

B pauuuit nepHon pasBHTHA XO-
NoAMALHOR TexHHKH ObNK pacnpoct-
patenHbl: TaK Ha3biBaeMble OpOCH-
TeabHue KowaencaTopn. B HHX BOnd2
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H3 pacnpeneiuTesbHoro xenoba ka-
nara Ha raaakue Tpy6bl, cTekana
BHU3, 4aCTH4YHO ucnapsascs. OcTas-
wytcsa Body cobupaan u, AnGasup
CBCXEA, HACOCOM BHOBL NOAABaJH
B xeanb. Taxkue xonaencatopwst He-

. 06bmaitHo NPOCTH! NO YCTPOHCTRY, HO

TPOMO3AKH W HeyAOBHBI B 3KCTAY-
atauud. TeMm He MeHee HX KoOe-TAe
HCITO/Ib3YIOT A0 CHX NopP. |

Cediuac Bce wuaile MNPHMEHAIOT
HCIIAPHTEIbHBIE KOHACHCATOPbE
(puc. " 4). B uux wmoulHuii 0TOK
BO3jlyXd, CO3KaBaeMbiii pA3IMeileH-
HhiM# BBEPXY (HJAH BHH3Y) BCHTH-
JHTOPEMH, HAUPABICH CHH3Y BBUPX
HaBCTpeYy BOAE, CTEKAOWEH no TPy6-
HOMY 3MEEeBHKY OCHOBHOH CEeKLHH,
3aHUMAIOUICH BCIO HUXHIOW 4YacTh
Kopnyca. B 3MCeBHKe NPOUCXOAHMT
KOHAeHCAUUS XJaajarenra B pPe3yb-

“TATC UHTEHCHBHOO HCNapeHuna BOJAb

B BO3LYWHOM MOTOKE.

Bulile 0OCHOBHOR CeKilHH HAXOANT-
CA NKMIIHATOP, CAYXKAILHA AAA 3a-
AePHHBAHHSA KafleNb BOALI, YHOCHMbIX
BO3AYXOM. '

Hpexae yem nonacrs 8 OCHOBHYIO
CeKUHIO, Mapbl XAaAdarenTa NPOXOAAT
Hepe3 TaK HalbiBaeMbii QOPKOHLCH-
catop —- HeBOJAbIOA 3MeeBHK, pac-
NMONOKCHHBIA BHlUE 3AUMMHHAaTOpa. B
HEM  (1De/IBAPHTENIbHO  CHHXKaeTcs
TeMnepatypa xJaajaredta, uTo cno-
cofCTBYET YyMeHblIeHHIO 0O6Pa3oBa-
HHAl BOARHOIO XaMHA HAa OCHOBHOH
NOBEPXHOCTH,

Mexay ¢opkonaeHcaTopoM W
OCHOBHOW CeKIiHeH MpH Heo6X0x1uMO-
CTH PACHONATAOT MACNOOTACAKTENb
(ua pHcynke e nokasait).

Buu3dy kopnyca umeetcs NOAAOH
A8 cawsaeMoit soan. M3 Hero owna
Hacocom nojlaevcs o6patHo B pa3-
6puiarusatenu  {HOPCYHKH) OpOCH-
TeabHOH cHcTeMbl. Tak Kak u4acTh
BOJblI HCNAPAETCA M YHOCHTCH MOTO-
KOM BO3]1yXa, B CHCTeMy HeoOxo-
AHMO NOCTOSIHHO A06aBAATL HEKOTO-

poe KONH4eCcTBO CBexeH BOALL. ITO
OCYILeCTBAAETCA dBTOMATHUECKH C

nOMOLILbLID NOIVIABKOBOrO perynm‘opa,

YPOBHH B NMOAACHE.




HOCO QMMUGK

Borxod ea.maipad-
’

OTJIHUAIOTCA KOMMAKTHOCTBIO H CPaB-
HHTE/bHO HeGOo/bIUHM PacXoaoM BO-
abl. OHH COBMEIAIOT BYHKUHKH KOH-
ACHCATOPA W TPajHPHH, KOTOpPAnA He-
O6X0NAHMA Il OXJI2XKAEHHS BOLLI NPH
HCAONLIOBAHHH KO YXOTPYOHBIX KOH-
nencatoposB. Onnako Bbinagenue Bo-
BAHOrO KAMHA Bhl3bIBACT OfpedcscH-
HLIE TPYNHOCTH B Mpolecce 3IKCnay-
arailuu.

HUCITAPUTETIH

Kak # y KoHaeHcaTopos, 60.b-
Wy rpynny o6pasyioT KOxyxorpy6-
Hole ucnaputean. Mx xoncTpykuus
BO MHOroM Moao0Ha KOHCTPYKUHH
TaKHX e KOHASHCATOPOS.

Ecan 8 korfeNcaTOps Napm xnan-
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PHC. 4. Hcenuputeasrutin  xomiaencatop: AHT CHH3Y, TO B HCNTAPHTCARX — HA-
- 1 — kopnyc; 2 — nopaoH; 3 - OCHOUHEN Uk 060[)07,
uHst; 4 -- OpoCiteibian CHOTeMa, 5 — 31 B 3aBuUCHMOCTH OT TOro., rae
MHHATOp, 6 - Qopkonacucatop, 7 - Aupdy- - - ) '
Jop; 8 -- soanuon  pacoc; 4 - npesoipa KHIIUT XAafarenT, pasfiH4aloT kcna-
HHTEABbULIH Khanad, /0 - - BCHTHAATOP pHTeAR C ME)KprGHblM H BHYTPH-
TPYOGHBIM KHDelHHeM.
B ucnapuresrnax ¢ MemTpybuoim
chapmenhnue KOHREHCATOPL  KuneMuem XNAaAareHT KHIHT B M€X-

Tpy6HOM NpOCTpaHCTBC, a4 XAANO0-
HOCHTENb — BOAA HJH APYyras Xui-
KOCTb C HH3KOH TemnepaTypod 3a-
MEP3aHHs — npotekaeT no Tpybam.
CyuwecTByer aBa BapuaHTa: XxJiaf-
“arenT 3anogaHner G6O/bIYI0O YacTb
MeXTpyOHOTo npocTpaHcTBa (B HCna-
pHTEARX 3aTOMAEHHOTrO0 THMA) HJH
cTekaer no Tpybam npu nojauve
HACOCOM HEHCNApPHBILEHCH XHAKOCTH
W3 HMXHCH wacTh B pa3bpbi3rusa-
TedH (B HCAAPNTENRX OPOCHTCALHOTO
tana). TMocseanne oranuaotes 60-
Aee 3PpPexTHBHON paboToi, HO CAOK-
Hee 110 KOHCTPYKIHH ¥ J0pOXKe.

B aMmuaunbix wCnaputenax adn
c6opa Macaa, nockoNbKY OHO He PacT-
BOpRETCH B XhanareHTe, 8 HHMKICH
HacTH OOBLIYHO WMEeeTCs  MacaooT-
CTOHHHKK, H3 KOTOpPOro Macao hHeob-
XOAUMO MCPHOAMUCCKH YARNATD.
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Bo dpeonosbix HCcnapauTennx Ku-
nslas  Macao-thpeoHoBan cMmech
o6uuno o6pasyeT TycTyl0 nely, ¢
KOTOpOii MacJao NOCTOAHHO YHOCHTCS,
TAK 4TO OHO He cKanaWsaerca. B
3THX WCHAPUTEIRX B BEPXHEH YacCTH
KOXYXd OGBIYHO NPeAyCMaTpHBAIOT
cBobolloe OT TPyS NPOCTPAHCTBO.

C macno-¢hpeoHoBOil NeHoi yHO
CHTCH TakXe HEeKOTopoe, XOTH H He-
601bLI0E, KONHYEeCTBO HencilapuBLie-
roca xjlagaretta, KOTOPOC HC ydact-
BYCT B BolpaBoTKe X0J104a, €ro MoK
HO YTHIH3HPOBATH B PereHepATHBHOM
TeNN00GMEHHHKE. ‘

B nocnheaxee Bpems ROAYHHAV
pacnpocTpaseHHe  KOXKYXOTDYOHbie
ucnapuTeAl € BHYTpUTpybHbIM Ku
nenuem xaadazenra. [1o KoHCTPyK-
LHH OHH MaJIO OTJIHYAOTCA OT HCIld-
putesed ¢ MEXTPYOHBIM KHIIEHHEM.

UTto6bl CYWECTBEHHO NOBLICHTb
TeNN0OTAAUY OT XJALOHOCHTENS, 1O-
AaB4EMOro B MexTpy61oe npocTpau-
CTBO, BHYTPH KOXKYXa YCTAHABJIHBA-
0T HanpaBAsiOlLKMe ePErOPOAKH, 34-
CTaBAROUIKE {I0TOK XJ&JL0HOCHTCs
ABHTATLCH «3MEHKOHEY.

Tennoorpaua ot ¢QpeoHa xyxe,
yeM OT aMMHAKa, NO3ITOMY BO (PpPeOHO-
BbiX MCNIAPHTENX HEOOXOUHMO YBe-
JHUHBATL  TEHJAOOOMEHHYIO T1OBEPX-
HOCTb CO CTOPOHb (peona. B ucna-
PUMTCARX ¢ MEKTPYOHLIM KHIlRHHEM
3T0  AOCTHraeTest OOBLIUHLIM - CHOCO-
6oM — npuMeHenuer TpyO ¢ Haka-
TaHHLIMH HA BHEWHIOK NOBEPXHOCTL
HeBbICOKUMH peGpaMd. B ucnapure-
X € BHYTDHTPYOHBIM KHUNEHHEeM
B MeaHyldo TpPpyOy 3aMpecCOBLIBAIOT
a BCO JJIHHY aNIOMHHHKEBLIA cep-
ACYHMK €O 3Be3foobpasHbim  (8—
10 ayveit) ceuennem. B takod TpyGe
XNa2dreHT ABUMKCTCR MO Y3KHM na-
pajaneibtblM  KaHanaM, o6pa3oBad-
HLIM BIAAWHAMH CCPACUHHMKA.

bBaaroaaps HE3HAYHTEALHOMY
06beMy KaHAJI0B B XOAOAHIbHYK Ma-
LIy ¢ HcnapureseM ¢ BUYTPHTPYO-
HLIM  KHIICHHEM HYXXHO 3alpaBifiTh
ropasfo MeHblle XJajareHTa, dem
B TaKyl0 e MaulMHy C HCHapu-
TEJEM ¢ MeKTPYOHEIM KHIeHHeM. ITO
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6uJibllioe 1IPEMMYULECTBO, KOFAa B

CKauecerse XJaanareHTa HCenoJpiyeres

Kakoe-J160 AOPOrocTosiilee BeUlecT-
150.

B ucuaputeanx ¢ MeKTpyOHLIM
KHlleHneM K3 coobpaxendi 6esonac-
HOCEH  HCOOXOAHMO  YCTUHABINRBATL
PeXHM pabGoThl, [PH KOTOPOM TeM-
nepaTypa OXJaXXAeHHOH BOAbB He
ROJKHE OllycKaTbes Hixe 6—7 °C.
Hnaue, npn BO3MOXHOM OTKJOHEHHU
pexumMa  (LOHHAKEHHH TEMUepPaTypbl
KUMEHUA HA HECKOJAbKO rpalycoB),
noAa B Tpybax MOXeT OnICTPO 3a-
MEP3HYTh (BoAbI MaJgo, & 3afnac
X0J/10a B KHOAiuleM XJaajareHte 60ab-
WOH) 4, pacCwWHpAAcCb, PaspyliHTb
J1CMCHTBI  KOHCTPYKUHH annapara.

B ucnapuresnsix ¢ BHYTPUTPYOHLIM
KHIIeHHeM KapThHHa 06paTHaA: BOMAb
B KOpHyce MHOTO, a XJAajareHta
B Tpybax Majo, NO3TOMYy HeT onac-
HOCTH .3aMepP3aHHA BOABL MPH NOHH-
KeHHH TeMmllepaTtypbl KHnehus (1o
KpaHHeHd mepe B TeuyeHHe ToOro Bpe-
MeHH, N0Ka He OYAYT NPHUSATH Mepbl
WS YCTPAHCHUA TIPHUHH, BLI3BABUIHX
ILOHHAKEHHE Temilepatypul). 310 10-
3BOJIGeT MNOJy4aTb B HCNApPHTENAX
C BHYTPUTPYGHWM KHMEHHEM BOLY
¢ Temneparypoil Beero |—2 °C.

B nocaeduite roapl cTaau Mexbuie
IIPOH3BOAHTL, HO BCE €11¢ NPOLO/IIKA-
0T IKCIIYATHPOBATD HCNAPWTEJIW OT-

KPHTOro THNA — ¢ OTKPLITOW CHCTe- .

MOH WHPKYJAUHH XJ1aJOHOCHTENA, Ha-
npumep Boabl (puc. 5). Ona oxnrax-
paetcA B OTKpuiToM Oake (HeoGf-
34TeJbHO MEeTaAJHUYECKOM — OH MO-
MeT O6biTb KeaeszobeTodHbM). B xna-
AOHOCHTEb NOrpyxKeHbl OXJAaxaa-
IO1LLHE 3/eMEHThl — TPyObl HAH NaHe-
JiH, BHYTPH KOTOPHIX KHIUT XJaai-
areidt. s HHTeHCHQHKaWiK TENIO-
OTA4UH BOda NepeMellnBaeTCH
WaJjikoi, paGoTalouleid 0T 3J€KTpo-
apurateas. Oxnaxaennas Boaa oOT-
OupaeTes H3 Oaka Hacocom H toja-
eTCH noTpeGuTeio Xxonoia.
Hcnapurenn  OTKpLITOro  THAA
npouie 4 AelUeBJe B U3TOTOBJEHHH,
HO H3-33 COIPHKOCHOBEHHA XJIAIOHO-
CHTEJIA C BO31YXOM NOAREDKEHH KOP-

Me- -
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PHC. 5. ManeasHR RCNAPHTEAD OTKPHITOYO
THRa:

I — otnequteds  MHAKOCTH, 2 -~ BLINOAHON
navpybok Aas napoB xnaparesra; 3 -— cbop-
HBIA KQANCKTOP; 4 — KOAJEKTOP, pacipele-
AKONIMA RAPOIKHAKOLTHYIO CMECH, & - BXO-
HOR N4TPYOOK AN HAPOKHAKOCTHOR CMECH
xJaparenta; 6, 7, 8 - narpy6ki 445 xaa00-
HOCKTOAR COOTUETCTRCHUO NCPCAHBHOH, Bbt
XOAKOH W CJAHBHOA; 9 -— TeNnJoH3onsaIs;
10 -- natpv6ok pas causa wmacaa; {1 -
NPEeIUXPAUHTCALHLIE KaallaH

PO3WKH, 1IOITOMY MeHee UPCANOUTH-
TEALHBI, YCM HCIAPUTEIH 3AKPLITOIG
THNA.

CymecTBYIOT  Takme  1AacTHR-
YaTbie HCMAPHTENN, 10 KOHCTPYKUHI
M0A00HbIE NNACTHHHATBIM KOHAEHCA-

TOpaMm.
boivuiywo  rpynny  coctasasor
WCNAPHTENN AR OXJAKAEHHS BOD-

Ayxa. /IsuxeHne ero B amdiapartype
MOXET OhiTh IPHHYAHTENbHBIM, TOI' 14
annapar HalslBAWT 8030Yyx00xAa0U-
reAcs, JAH60 eCTeCTBEHHbIM, TOrAd
3T0 — oxaaxcdgouias darapes.

3-484

H B toM n 8 Aapyrom cayuae
HU3KHH KO3Q GUILHCHT TenaooTiauu
CO CTOpPOHBI BO3AyXa TpebyeT MOMmL-
noro opebpenuns. Ilo cyunlecrsy ox-
Jaxpawuian Garapen n npeacrana-
eT coboit TeM MM HUbiM Q6pasom
CROMIMIOROBAHHLIC OPeOPLHHBIC TPYOL,
KOTOpble KPensaT K CTeHKaM Janbo uno-
TOJRY  OXJAAXIAUMOTO  [HOMCHLERHS.

B cocras  BO3AyXOoXAaLHTeaARn
BXOIAT OAHN HAH NCCKOALKO BCLH:
JsITopoB. :

YCTPOHCTBO  BO3JYXOONMILANTLAR
HAROMITHACT YCTPOHCTHO BO3YUIHOrL
Kotnescaropa. B uasayXooxaaaure
A¢ Heo0X0aumMo  odecnediith paBHu-

WACPHOC PACAPCACICHUE XJagarenia
ao peem rtpyBam  (KOTNA HMeCTCsd
HUCKWIBKO  Rapadiledniio  padora-

SonMX smeeBHkon) . Hust 31000 11pH-

MCHHIOT ClICdaJibHble  YCTPOHCTBA,
HMeWUHe OAHH BXOL AJA Napoxui-
KOCTHOW CMECH, ITOABOAHMOM OT Apoc-
CEJHPYIOILETO YCTPOHCTBA, i CTOALKU
BLAXOAOB, CKOALKO HYKHO (HTd1L
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3MeeBHkoB.  OauHaKoshie Kabaul
BHYTPH pacnpeaesiouiero ycTpoi-
CTBA OO6CCIICYHBAOT PABHOMEDHYIO
OAAuy XJajareHta B 3MCeBHKH.

3MeeBHKH  BO3AYXO0OXJaAHTCAEH
# oxJaamgaouiHe 6arapen, paGoralo-
ILHE APH OTPHUATENbHBIX TemMNepaTy-
pax BO3AYyXa, NOKPHLIBAITCA HHEEM
H3-32 BbLIMCP3aH#HA ~UMeOuieHcA B
BO3JyX€ Bsaarv. B peayabrare yxyu-
uraercs tenjsooGMeH, NMO3ITOMY HHed
TpebyeTcsl NepPHOAKYECKH OTTAHBATD,
He fonycKas o6pa3oBaHHs «CHerosof
uyGbi».

Crnocobbl  OTTauBaHus HHes —
ojaue#t B annapar ropAuxx Napos
XMapareHTa NPAMO H3 KOMMpeccopa,
C NOMOILBIO 3JeKTPOHarpesaTtenei,
OpOLUCHHEM NOBEPXHOCTH annapara
CHapYXH TeNMOH XKHAKOCTLIO.

Heobxoalmyio nAaoutaib Ton.nooo
mennol  nosepxnocth F, m?, Kon-
JleHCaTopa WKW HCnapHTeas onpene-
NAKT ACAEHHCM TeJoBOHR HArpysKH
Q. Br, na Ko;ub(puuuen'r Tenaone-
pepaun k, Br/(M?-K) u ycpeaven-
Wnil TemnepaTypusii wanop ¢, K,
MEXKAY XAANareHTOM KW CPeNoH:

Fe 9
k0

TennoBas wHarpyska HCMApHTCAH
Q. paBHa X0/10R0NPOH3BOAHTENBHO-

"HOro

CTH MawHHm Qp, a Harpy3ka KoH-
Aeticatopa  Q,  NpHMepHo Ha
30 % Gonble (Toulce ee MOMKHO
ONPeAeJIMTL W3 TENN0BOro pacueta
XOMOAHALHON MaUINKHbI).

Kospduuneur tenaonepepaun k
PACCHHTHBAIOT N0 HOPMYnam, KoTo-
pPoIC MOXHO H2IITH B CNEUHAALHOW
auTepatype. 3HayeHHe ero Bapbupy-
CTCSl NPHMCPHO OT 5 Bt/ (M*-K) npn
CCTCCTBCHHON KOHREKUWH BO3AyXa A0
4000 Bt/ (m%-K) npu NpHHYAHTENL-
HOM  JIBHAKCHHH JKWAKOH cpefbl ¢
Goavwon ckopoctbio (1,5—2 m/c).

Criocob ycpeanenus temnepartyp-
Hanopa B TakXe H3N0XKEH
B cneiHaJ bHo! autepatype. B paa-
ULIX annapatax OH coctas/fer oT
5 1o 15°C.

Cnucox anteparypw

I. TenaooGme b e siNapate, UPH-
60;)bl AVTOMATHIAUHH H HCNBLITAHKS XO-
aoauabHblx  Maiui:  CripaBounnk [/
MMoa pea. A. B. BuikoBa. M: Jlerkas
H NUILEBAR NPOMHILACHHOCTL, 1984,

2. Tenaoo6Gmennb e annapaTs Xo-
Aoanabueix yeranosok / T. H. Na-
wunosa, C. H. Boraanos, O. T1. Usa-
HOB H Ap. 2-e w34, nepepal. u fgon.
J1.: Mauninoctpoenne, 1986.




TEMA 10

XONOAHIbHBbIE YCTAHOBKH

C MapOKOMIPECCHOHHbIMH
XOJOANJbHBIMH MALIHHAMH

X0/i0AMAbHAS YCTAHOBKA C APUKOM-
"MPECCHOHHOA XOJO0AHAbHOR MaliH-
HOH, NOMHMO OCHOBHLIX 00R3aTenb-
HbiX 3/JI€EMEHTOB MalUHHbI, HEOOXOAH-
MbIX A1 MPOM3BOACTHEA HCKYCCTBEH-
HOro X0J104a,BKNI04AET eute annapa-
Thl, Tpy6ONpPOBOAL, ApMaTYpy, KOTO-
phie B COBOKYNHOCTH olecneunBaioT
pacnpefeneHHe H HCNoJb3oBaHWe
HCKYCCTBEHHOro X0A0AA.

XononuabHas YCTaHOBKA 3aua-
CTYI0 O6CNYyXHBAET GONBLUIOE YHCNO
OXJaXAaeMbiX OODBEKTOB, [10ITOMY
HMeeT pa3BeTBAEHHYIO ceTb Tpylo-
npososos H Hepeako pa6oTaer B yc-
JAOBHAX PeakHX KoNeGaHHH TennoBbiX
RarpysoK.

IpHHUKNHaNbHBIE OCOGEHHOCTH
-Mo6O% XONROAHNLHONW YCTAaHOBKY OT-
paxaeT ee NPHHUHNHAJbHAA CXxeMa,
KOTOPaA B HECKOJbKO yMnpouleHHOH
dopme gaeTt npeiactasnedne o6 oc-
HOBHOM H BcnoMoratesbHoM o6opy-
NOBAHWH, COCANHEHHBIX TPpy6OTIpOBO-
NaMH.

C onpeneneHHol cTenenby ycaos-
HOCTH B MPHHIMMHAALHOA CXeMe XOo-
JNOAKABHONR YCTAHOBKH MOXHO Bblje-
AHTh CAERYIOIILHE CXeMbi:

CHCTeMB OXJ1aXKAeHHKHA,

NOAKAONEHHS KOMNPECCOPOR:

KOHAEHCATOPHOTO y31a H perynu-
pyloILefi CTaHilHK,

Cucrema oxsrandenun npepcras-
AsieT co6o# 4aCTb XONOAHILHON YCTa-
HOBKH, PaCnONOXEHHYIO MEXAY KOM-
NPecCOpoM ¥ PEryAHPYIOLUHM BEHTH-
nem. CywmecTBYIOT CHCTeMbl Henoc-
PEACTBCHHOrO OXJ2XK/MEHHA M CHCTe-
Mbl C MPOMEKYTOUHBIM XN3AOHOCHTE-
aem.

Oxnaxpnenne OOGBEKTOB MPOHC-
XOAKT C MOMOULBIO TEMAOOGMEHHLIX
annaparos, BXOAAUIKHX B CHCTEMY OX-

Aa¥ AeHHR, KOTOpbie HAa3LBAOT NpH-
3

Gopamu oxaaxachua* B kamepax
XONOAHINBHHKOB NPHOOPAMH OXJaX-
ACHUA CAYXKAT OxAaxAaloulne Gata-
pen pasfHuHbIX THIOB H BO31yXOOX-
ABAUTCIH.

Oanaxpamouwue 6Gataped npejn-
Ha3HauseHbl AM9 0XAaXIEeHHA BO3lyXa
B KamMepax fpH €ro ecTecTBenHoM
nupkyAsunu. [lo mecTy paciosoxe-
HHA B Kamepe pasauiaror Gatapen
nOTONOYIbiE H NpHCTeHHble, X Bul-
HOANAIOT, KaK NPaBHIO, OLHO- HAH
ABYXPALHBIMA € 4HCAOM  TPYG 1O
suicote or 8 a0 16.

Bo31yXooxaaAHTe/IH 110 crnocoby
Tena0o6MeHd JEJAAT Ha TOBCPXHOCT-
Hbie (cyxu;:) i KONT4KTHLIE (OpoO-
macmpic). Haubosee pacnpocrpanie-
HU DBOBEPXHOCTHLIC BI3AYX00XNANN-
Tean. Oun npeacrapaawT coboi 3a-
KAOUCHHLIA B KOXKYX Ny4oK Tpyb ¢
WAXMATHLIM HIH KOPHOOPHBIM pacrio-
AONMEHHEM, NpHHYAKTeAbHO abayBae-
Mblil BO3LYXOM C MOMOULBIO BEHTHIS-
TOpAa.

B aMMHaulblX  XOJOAHAbLHBLIX
yCTaHOBKAaxX UCTIONbL3YIOT NOABECHDLIC
H MOCTAMEHTHhIC BO3AYXOOXAARUTENH
(puc. 1.

CHCTEMb! HENOCPEACTBEH-
HOIro OXJAXAEHHS

[To cnoco6y nomayn xaaaaredta B
NPHOOPH -OXNaMKIEHHS pa3HuaoT
CHCTEMbl HENMOCPeNCTREHHOIO OX1aX-
nexun 6GE3HACOCHbie H HACOCHO-UHP-
KYASAUHOHHBIE.

B 6e3nacocHbix cHCTeMax XxJaajna-
FENT MOXKET TMOoCcTynath B npuGopsl
OXNAXKAEHHSA!

* MpuuaTe i pcheunannioh Tex-
HEYECKON AuTepaType TEPMHH «NpHBOpP>
BPAL JH yHaueH.
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PHC. 1. Tunu sossyxooxaaanreaeh:
a — NONBECHOW NPHCTEHHWIA; 6 — HIDABCCHON
NOTOAOUHKA, € — NOCTAMEHRTHLIA

nof DelCTBHCM pPa3HOCTH HaB-
JEHHH KOHACHCAUMH H KHICHHH —

NPAMOTOUHBIE CHCTEMbl H CHCTEMbBI C '

HHXHHM DACMONOXKCHHEM OTAC/HUTe-
JH KHKOCTH;

noa aeicTBueM Hanopa cToaba
HHILKOCTH — CHCTCMbl € BEPXHHM
P3CHONOKCHHEM OTAEANTENN XKHUAKO-
CTH.

B HacoCHO-UHPKYJAUHOHHLIX CH-
CTCMax XJaNareHT fojaeTcs B (PH-
60ophl  OXJAXKACHHA MOA ~ HANOPOM,
CO3/1aBaeMbLIM HACOCOM.

BbesnacocHvie ammuaunsie cucre-
Mbl IPOCKTHPYIOT ANA OTHOCHTENbHO
HCBOABIKHX XONOAHALHHKOB,

B npamorounoi 6e3nacocHOR CH-
cTeme AR yCTOWUHBOW H Oesonac-
HOH PabGOThl KOMNIpECcopa KOJAHYeCT-
B0 XuakocTH GU,, nojlaBaeMod B
npHOOpLl OXNAXKIEHHS, AOMKHO ObiTh
paBHO KosaudecTBy abpa3oBasiuerocs
napa G,, uTo cooTBeTCTBYeT Kpar-
HOCTH UMDKYJAUHK XJafareHTa n=
=G,/G,=!. 210 ycnoBue TpPyaHO
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06€CNeUHTL OTKPBITHEM DeryaHpyio-
uLero BeHTHAA BpyuYHylo. Heusberxkno
BO3JHHKAIOT CHTYALHH, KOTAA peryau-
pYIOIH.Hﬁ BEHTHJIL OTKPHIT HAH HepO-
CTATOYHO, KK HA H3NHIWHE GOAbLUIOK
npoxoa.

B nepeom cayuac npuGopbt Ox-
NaXNeHHsT OKa3biB4OTCA HeAocTa-
TO4HO 3aNOAHEHNLIMY XJAAATCHTOM.
Yacth nx nosepxHocTH  paboTaet
HEHHTCHCUBHO, YTV NPUBOAHT K NOBLI-
IICHHIO TeMnepaTypnl B OXJaxpae-
MOM o6hexTe. Bo aTopom cayuae npu
H30LITOYHOH No/Laue XHAKOro Xnaja-
renta B npHOOpLI OXNAKAEHHS OH
BLIKUIAET He BECh H B KoMApec-
Cop H3 npHOOPOB OXNAXKIAEHHA TNO-
CTynaeT BAaXHLIA nap, T. e. nap, co-
AePXKAIUHA Kana# HEHCIapHBUIEHCR
xunkoctu. [lpn «BnaxuoMm xoges
KoMnpeccopa cituxaetrca 3dp¢pexTHs-
HOCTb PaGoOTH XONOAHALHON MauIR-
Hbl H, 4TO OCOGEHHO ONA3CHO, cO3AaeT-
CA aBapHiHAH CHTYaUHS — MOXKeT
NPOH30ATH THAPaBAHYECKHA ypap
B KoMmpeccope.

[IpumetcHne nono6Hol cxemb B8
Pa3pBeTBACHILX aMMHAUYHBIX CHCTE-
MaX € HeCKUJbKHMH OO'BEKTAMH OX-
JAaXAeHHR Tpe6Gyer YCTAHOBKH HA
BCACLIBAIOILEH CTOpPOHE OTACAHTENA
AMHLAKOCTH H 331HTHbLIX pECHBEPOB.

Oraeasrenb JKHAKOCTH  pacno-
JaraioT Bbili€ 3ALULHTHBIX PECHBEPOB,
Ha JIOGOM YPOBHE OTHOCHTEJILHO NPH-
6opos oxnaaxaenun. B otae-
JdTENe KUAKOCTH, Kyld nohajaer
BAAXKHBA NAP XAaLdreHTa, BbIXOAR-
WHA M3 NPHGOPOB  OXAAXKAEHHS,
H3MEHSIETCA HalpaBJienne ABWKEHHA
napa, CHHXAeTCR ero CKOpoCThb, b
pe3y/ibTaTe uero OT Hero oTAesneT-
cst kuakoctb. Cyxoit nap orcachBa-
CTCR KOMIMPEccopoM, a OTAeNeHHas
AMAKOCTH CAHBAETCA B OJAHH W3
3AULHTHLIX PECHBEPOB.

[Moka onnH M3 3aUHTHRIX pecnse-
pPOB  3aMOJNHAETCH KHAKOCTHIO, H3
APYTOro pecHsepa oha BhAABAHBAET-
CA W BO3BPAWAETCA B CHCTEMY OX-
Jax/1eHHs ¢ OMOWDI0 MNapos xJa-
NAreHTa BLICOKOro AADBJCHHSA, HoAa-
BaeMbLIX N0 HATHETATEALHOMY Tpybo-
npoBoAy KoMnpeccopa (pHc. 2, a).
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PHC. 2. Beanacocnsie AMMHMAYNME CHCTEMU
HEROCPEACTBEHHOrO OXAAMACHHN:

@ — C HHXHHM PBCROJOXEHHEM OTAE/AHTE-
4% MHAKOCTH, O — C BEPXHHM paciloNoxe-
HHEM OTACAHTEARA XHAKOCTH, 8 — C BCPXHHUM
PACNOACKEHHEM OTACAHTEAR KHAKOCTK H 3a-
ULHTHNMH pecHsepaMh; [ -— 33WHTHIA PeCH-
Bep; 2 — OTACAHTERb WHAKUCTH, J — OXJdxK-
aawwan Gatapes;, 4 — PEryaAHpyXILHE BeH-
THAb, 5 — xkoMApeccop; 6 ~ KowacucaTop,
7 — 3awHTHLA pecHuep

Bosmoxno npumenenne Bep-
THKAJbHBIX 33IUHTHLIX PECHBEpOB,
OAHOBPEMEHHO BLIMOJHAIOLIHX (PYHK-

m KoM~
npeccapa

7

om xaﬁieﬂoamg;zl
8

LHIC OTUENHTENN MKHIUKOCTH.

B 6e3nacocHOl CHCTeMe ¢ Bepx-
HHM ~ PaclioNOXeHHeM  OTAEAHTEeNs
HKHAKOCTH XHAKHH XJanareHT nocae
KOHAEHCATOPa (HAH JIHHEAHOro pecH-
BEPA) APOCCENHPYETCH B OTAC/AHTEAD
XKHAKOCTH, PacnNONOXeHHKHA BHLe
BCeX NPHOOPOB uXJaxmaeHus (puc. 2,
6). B otaeanTtese MHAKOCTH napo-
XKHAKOCTHAA CMeCb pasjeasieTcs.
[Map xnapareHTa orcacniBaeTcsi KOM-
NpeccopoM, a XKHAKOCTL NOCTyNaeT B
npHOBOPLl OXAAXKAEHHS HOA HaNOPOM
croliba MHAKOCTH,
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B npubopax oxnaxieHusi xaan-
areHT KHOHT ¥ B BHILE NapOKHIKOCT-
HOW cMecH BO3BpaiMaeTCs B OTAENH-
Teab RuaKocTi. [lap orcacniBaercs
KOMNPECCOPOM, d HEeHCNAPHBIUAACS
AHAKOCTL CHOBY  DARPABAHCTCH B
NPHOOPLI OXAAMACHHA,

LlupkyARuMA  Xjaaparedta  ocy-
LLECTBASETCH B Pe3yAbTaTe ACACTBUA
UHPKYAsiLKOHHOrO Hainopa Ap,, [la:

Ap,=(ei—e2)1-9,8,

rge @y — JOTHOCTD WHIAKOMO Xadaxd-

renta, Kr/m’;

@2 — NAOTHOCTH  NAPOAKHAKOCT-
HOH cMmeci B npubupe ox-
NAXKACHHR H B TPYGONPOBO-
Ae OTcoca B OTAEJIHTENb
KHAKOCTH, Kr/M>;

H — BuicoTa cTonba KXHAKOCTH B
UHPKYJIRUHOHHOM KOHTYpe,
M.

[Mpu yBEAHUEHHH TENAOBOA Ha-
rpy3KH Ha pHOOpL OXJaXKAEHHA BO3-
P4CTalOT  WHPKYAALHOHHLIH  Hanop
Ap, B pacxon KHAKUCTH 4epes fIpH-
60opnl OxsaKAeHHA?

Hecmotps Ha yayuulende IWHPKY-
JIHILHH H pacupeneneunﬂ Xhagareu-
T4, paHHaa cxema obaanaer paaom
HEQ0CTaTKOB! _

CYULECTBYCT ONACHOCTL hepenoa-
HEHHA OTAENHTENN XKIAKOCTH (1PpH no-
CTYNMJEHHH H3 WUCIAPHTENRA NAPOMKHA-
KOCTHOH ¢MCCH ¢ OOJbUIHM copep-
KUHHCM A HLAKOCTH;

NPH BLICOKOM YpOBHE B OTARJIH-
Teae WMHAKOCTH H3-33 BPEAHOrQ BAHA-
HHS FHAPOCTATHUECKOro CTOA0A X HA-
KOCTH MOXET NOBHILWATLCA TeMIepa-
Typa KHNCHWS XJ4aAareHTa B Mpu-
60paXx OXJaMACHHS, PACHONONKEHHLX
3HAYHTCJLHO HHKe OTACAHTENR HKHA-
KOCTH;

3aTPyAHHAETCH paBHOMepHOe pac-
npepenesne KHAKOCTH N0 notpebu-
TeAAM X0J04a, ocobeHHo B pa3Ber-
BAECHHBIX CHCTEMAX XONOAHALHHKOB, B
CBA3H ¢ 4eM NpuOOpbl OXAaXKAeHHS
HCMOAL3YIOTCA He3PPEKTHBHO, HAPY-

Wwaercss TeMNepaTyPHLA pPeXHM B

o6 beKTax OXJIaXACHHH.
HepocraTkamu AaHHOW CHCTEMH
ABJARIOTCA TaKXe:
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60JIbLIAH EMKOCTD N0 XJAAdTEHTY;

3HAUYNTEbIOR 3arpsi3Hedde mac-
JIOM, YXYILIUCHUE TCUAOHEPCAAYN OX-
Jaxlaloux Gartapen.

YCTaoBKa 341HTHLIX pecuBsepon,
KYAd NPH NEPLNOAHCHHH OTAeJHTeNn
KHUAKOCTH  CAHBACTCH  H3OLITOMHAHA
WMHAKOCTDb, MOBBIUACT Ge30NnacHOCTL
paboTu KOMRApeccopos.

B cxeme ¢ sepxhnum pacnosoxe-
HHEM OTACNHTENSt AHAKOCTH MpHMe-
HSIOT B4 PpUCHBCPA, pa3jMellde-
MbiX Ha pa3HOA sucore. [lpn nakan-
JIHBAHHH B BEPXHEM peCcHBEpe aMMHa-
Kd A0 3a1411H0r0 YPOBHA OH aBTOMA-
THYCCKH COPACKBACTCH B pecHiep,
pacnosoxenHbii Huxe. M3 Hero xuji-
KHR 4aMMHAK C [OMOULBI TOPSYHX
itapoB BLIA4BAHBAETCA H NOL4eT-
CH B HCRAPHTEND.

Heo6x0AHMOCTL CHHXKEUHs Bpea-
HOTO  BJHAKHA THAPOCTATHYECKOro
CToN6a KHAKOCTH H TPYAHOCTH pac-
NpefeeHda HHAKOCTH NO OObeKTaAM
OXJIAALCHHSt OFPAHHYHBAIOT 006AaCTD
npUMeleHHst 6e311UCOCHOMN CHCTCML ©
BEDXHHM DaClOJIOXKEHHEM OTAe/HTe-
as KuakocTd. Ee ucnoawsyior raas-
HoiM O6pP330M HA OAHOITANHBIX XO-
JIOANABHHKAX eMKOCTbIo Ao 600 .

Huacocrno-qupkyasiyuonnse cu-
cTemot oxauxdenusi 6onee NOAHO OT-
BeyaloT o61HM TPEeOOBAHHAM, Npelt-
SIBNISIEMBIM K OXJAXAAI01lWM CHCTe-
Mam. B HacToswee BpeMs WIMPOKO
pPaclpoCTpaKennl HACOCHO-UHPKYIS-
UWHOHHBIE CHCTeMbl OXJAXMAEHHSI Kdk
C HHXKHeHd, TdK H C BepxHeH noja-
YyeH xJsaparexra B NpHOOPLL OXNaXK-
aeuun (puc. 3,a). HUx npumensior
Ha OAHO- H MHOFOITAXHLIX XO0JO-
LHAbHHKAX cpelHeR H O0NblUOH em-
KOCTH. _

OcO6eHHOCTLI0O  HACOCHO-HPKY-
JAUHOHHLIX CHCTEM ABAACTCA HalH-
YHe Y3J1a <«UWPKYJISUHOHHBIA pecH-
Bep — Hacoc». MKHAKHA XxJaaparent
nocsae KOHAEHCATOPa Apoccennpyer-
Cfl 8 peryiupyioilem BeHTHJe H no-
CTYNaeT B UMPKYARLHOHHbIA pecHBep.
H3 dero xsakocTh 3a6npaercs gaco-
COM H nogaercsi B N1pHOOPLI OXaaxK-
AeHHA.
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PHC. 3. HacoCHO-UNPKYASLNOHNME AMMNAY-
HME CHCTEMM OXSAMACHAN:

@ — NPHHRHNHAADHAR CxeMa, 6 — ¢ HHXKHER
nopaweR xmaparenta B npuGopu oxaamae-
HRA; € — y3ed TOPH3IOHTANLHOIO UHPKYASN-
UHOHHOTO pecHBEPA C OTAC/AHTENAEM KHAKO-
CTH M AMMHAYHbIM HACOCOM; & — y3ea fiH-
Taunn Garaped ¢ BepXued nogaued xJaapa-
renTa;

/ — xomnpeccap; 2 — Gatapest; I — aMMuay-
HHR 1aCOC; 4 — WHPKYARUWONHWA pecHbep;
5 — peryrupyouwnht Bentuan; 6 — KOHACHCa-
TOp; 7 — npenaxuuh pecuncp; 8 — otaeau-
TeAt KHAKOCTH; ! — TpyBonposos nopauw
MHAKOCTH 8 NPHOOPH OXNaKACHUA OT HAco-
ca; Il — tpybonposon Bo3spaTa napoXwA-
KOCTHOR CMECH B UMPKYARUHONHUA pecHBep;
11 — TpyGonpoBon cAKBa XHAKOCTH B Ape-
HaXHufi pecHBep B Neproa OTTaHBaKHHA
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baaroaaps nacocy cyuecrsenno
YCKOPSICTCA UHPKYJAAUHSI XHAKOCTH.
[MpouasoaHTeIbHOCTL Hacoca BuGH-
pPalOT TaKoMH, YTOOL NPH MAKCHMAJIb-
HOM TeNnJIOBOH Harpysxe Ha npuGophl
OXJIAXACHHA KPAaTHOCTb LUHPKYASUHH
XJajpareHta poctHrana 4—5. 3to
ofecneynBaeT Xxopoulee 3anoaHeHue
nPHGOPOB OXJAXKAEHHA H HHTEHCHB-
HYI0 Nepefayy TenJoThl [o Bcei no-
BEPXHOCTH.

Heucnapusisasca s npu6opax oXx-
A3XAeHHA XHAKOCTb BMECTE C NapoM
BO3BPAMAETCA B [HPKYJIAUHOHHBIH
pecHsep no TpyGoOnNpoBoay ANRA COBMe-
UIEHHOTO CJHBA XXHIAKOCTH H OTCOCA
napa. [Tocne pasnencHus B pecube-
pe mnap OTCACHiBaeTCH KOMIpPecco-
pOM, a2 XHAKOCTb NOA3eTCA CHOBA
HACOCOM B NMPHOOPLI OXJAXACHHS.

Bosmoxuo npumenenve:

FOPH3OHTANBHOTO UHPKYJIALHOH-
HOTO pecHBepa C OTAENHTENeM XHU]-
KOCTH, YCTAHORJEHHLIM Hal pecHBe-
pom; :

BEPTHKAJIbHOTO IIHPKYJAUHOKHO-
ro pecHpepa, ORHOBPECMEHHO BIIMOJI-
HAIUWETO PYHKILHIO OTACAHTENS XKHA-
KOCTH.

B cxeme ¢ ropusontanpiibim uHp-
KYJALLHOHHBIM PECHBEPOM H OTJEJH-
TENEeM MHAKOCTH MHAKHA XJNAafareHT
MOAAeTCA yepe3 PeryaHpYIOIUHA BeH-
THAb B OTAGNHTE/]b HAKOCTH, a He
B pecHBep.

OcHoBRAaA TPYAHOCTS NPH 3IKC-
nAyaTauHH HaCOCHO-ILHPKYJISUHOH-
HBIX CHCTeM — ofecneynTb paBHO-
MEPHOCTL PACTIPeNleeHHsI KHAKOCTH
nq npubopam oxnaxpaeHus. ITo no-

CTHT2eTCA YCTAHOBKOW peryjHpyio-

ILHX BEHTHJACH HAH aHadparm Ha
napajsfefLHblX OTBOAAX XHAKOCTH K
NpHOGOpaM OXNaXKAEHHA.

Jas Toro uTo6H 1136eXaTh BCKH-
NaHHA XHAKOCTH BO BCachiBaloOlleH
JHHHH HacoCca W3-33a najeHus Aas-
JAEHHA B HEHR, Hacoc pacnonaraior
HHXKe CBOGOAHOrO YPOBHS XHAKOrO
Xjiajarenta B 'U.HpKleﬁllHOHHOM pe-
cHpepe, ofecneuuBas HeoGXOAHMBLIH
ctonb XKHAKOCTH HA acacunalomei'l
cTopoHe Hacoca. [1pHueM ueM HHXKe
TeMNepaTypa KHMIEHHA xJajarenTta,
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TeM Goablue A0JXKHA ObiTb BHCOTA
cronba.

[TpH noaknloueHnH Hacoca K ump-
KYJSILHOHHOMY pecHBepy HeoGXOAH-
MO, 4TOGHI CONPOTHBJIEHHE BCACHIBAIO-
uero Tpy6onpososia GbJIO KAk MOX-
Ho menblue. Jlas sToro TpyGonposoa’
BLINOJIHAIOT C BO3MOMHO MHHHMAalb-
HbIM UHCJOM H3THGOB H Nepexojos.
O namerp BcacuBawulero Tpy6onpo-
BOAA OGLIYHO BHIGHPAIOT HA OAHH-pa3-
Mep OoJbije AHaMeTpa BXOAHOTO
natpy6ka Hacoca. [loakaouenue
K HEMY OCYLLECTB/IRETCA KOHHYECKHM
nepexoaoM.

Cxema NOAKNIOUCHHA aMMHAYHO-
rO repMeTHYHOr0 HAacoca MoKalaHa
Ha pHc. 4.

[MonocTb 3JICKTPOABHraTENNA HA-
Coca OXJMaXKAAeTCA  XJaLarecHTOM.
Jlas ynajenHs napa W3 NONOCTH
3NEeKTPOJIBHraTeNId  NpelycMoTpeHa
YPaBHHTEALHAA JHHHSA.

oxnax

J
8 npu%'?a'

Crull macna

PHC. 4. Yiea noaxkAwYEnNsS aMMHANHOTO
TEPMETHYHOrO Hacoca:

I — nacoc; 2 — macaocbopuuk; 3 — uHpky-
nnuuonuuﬁ pecusep; I — Tpy6onposoa or6o-
p2 napa or wHacoca: [/ — ypasHuTenblian
NHHHA C BCHTHAEM 4



[Tpn Bepxneit nopaue xnanareHta

B NpHOOPL OXJNAXKACHHS KHAKOCTb
B HHX ABHXKETCR camoTekoMm. B cn-
CTEME OXJIAXKACHHH C BEpXHER Nona-
yel CJo)KHee 00eCNeyHTh paBuoMmep-
HOCTb PACMpefeNecHH KHAKOCTH 1O
npulopaM OXJAXKAEHHR, YEM B CH-
CTEMC C HHXKHeR nopayeh. TpeGyer-
¢R 60AblLUIAA BMECTHMOCTb HHPKYARA-
UHOHHBLIX pEecHBEpPOB B Cclyuae BO3-
MOXHOrO CJIHB3 XKHAKOIO aMMHaka
H3 CHCTEMHI MPH BHCAATHOR OCTd-
HOBKEe Hacoca.

Jns KaK BOTO XONOUHNBHHKA NpPO-
eKTHUPYIOT OJIHY MJH HEeCKOJNbKO CH-
CTEM OXJAXLEHHA, OTIHUAIHXCA
TEMNEpaTypoOA  KHIIEHHA aMMHaKa.
Ha pacnpenennTenbHbIX XOAOLHL-
HHKAX H XOJOAHABbHHKAX MACOKOMOY-
HaTOB OGBLIYHO HCMOAB3YIOT CHCTEMY
OXNAXKAEHHA C TpeMs Temiepartypa-
MH KHneHrs aMMHaka: —40 °C pas
KaMep 3aMOpPaKHBANHSI H HH3KOTCM-
NepaTypHOTO XPAHEHHN 3aMOPOXKEH-
Huix rpy3on; —30 °C aan xpaneHun
3aMOPOXEHHLIX rpy3oB; —8...—12°C
ANA KAMED XPAHEHHA OXJAXKIACHHbIX
rPy30B H KaMep OXJaXKaeHHs.

Ha kaxaywo temnepaTypy Kune-
HHA aMMHaKka 1IpeAyCMaTpPpHBAIOT Ca-
MOCTOSITCAbHBIH  LHPKYASILHOHHBIH
pecunep. Ilpu 6oabwoil eMKOCTH CH-
CTEMbl BO3MOXHA YCTaHOBKa He-
CKOJIbKHX PCCHBEPOB AJSl OAHOH TeM-
nepatypnt Kaileuua. LIApKyJsitHon-
Hblii pecHBep CHAGXaT ABYMA aM-
MHAUHBIMH HACOCAMH, OUH W3 KOTO-
puix pe3epniibid. [lpenacHuifi pech-
Bep HCIMO/Nb3YIOT B CXCME AS CJHBa
KHAKOFO amMHaxa H3 nprOopos Ox-
NAXKIACHHUA.

[puGopbi  oxnaxpaenusi, paGo-
TalulHe B KaMepax, npH Temnepary-
pe HX NOBEPXHOCTH HHXE TOMKH pochl
H HHxe 0°C noKpuBalOTCH HHeeM.
HapacTaouinit 8 npouecce 3kciaya-
T4UHH CJIOH HHes 3arpyAHsAeT nepe-
Aayy TenaoTbl OT BO3AyXa K XJaja-
renTy Had XaagoHocuteao. Aast noa-
AepxaHHs cTabHAbHOR paboTwl NpH-
GOpOB OX/a)KACHHA HHEH C HX No-
BEPXHOCTH NEPHOAHYECKH YAAARAIOT
MEXaHHYECKHM H TEnJiOBBIM ClIOCO-
6oMm. ‘

MexatHyeckni Ccrioco6 — caysa-
Hie, oOMeTaHHe, YRAJNEeHHEC HHeR
CKPEeOKaAMH — TPYAOEMOK H  MmaJo-
s¢¢exTued. Haunbonee pacnpoctpa-
HEH TelJIOBOH Cnocob OTTaHBaHHIL.

B amMuaunbix cHcTeMax Heno-
CPEACTBEHHOIO OXJAaXAEHHH OTTAH-
BaHHE OCYLUECTBARETCH FOPHURMH Na-
pamn amMHaka. [lpeaBapuTenbho na
IPUGOPOB  OXAUXKIEHHA  CAHBAKT
KHAKHK aMMHaK B APeHAXHLIA pe-
cupep. Foprune napbl amMmuaka w3
HarkeraTteaoHoro Tpy6onposoaa noc-
€ MACN0OTAENHTENR NO CNEeUHab-
HOMY Tpy6OIpOBOAY NOAANT B {IpH-
G6opul oxjaxaeHun. ConpHKacanch
C HX XC/JOAHOH NOBEPXHOCTbIO, IOpA-
4y nap kouaencupyercs. [locrenen-
HO BHYTPH TPY6 11pH6GOpPOB oXJaaxje-
HHA COGHPAETCA KOHAEHCAT, a Ha Ha-
PYXXHOH NOBEPXHOCTH HAYHHAET Naa-
BHTHCA CJOH HHest, KOTOpbIit 3ateMm
JErKO YAWIHETCH.

CHCTEMbLI C [POME)XYTO!-
HbIM XJNALQOHOCHTEJIEM

B 3THX cHCTeMax B KauecTBe XJ1a10-
HOCHTEJEH NPHAMEHRIOT PasHHUYHHE
REWECTBA,  Npexae BCero pacco-
Aul — BOAHKE PACTBOPLE CONEH (XJ10-
pPHAa HATPHA H XJOPHAA KaabUHA).

CHCTeMbl € TPOMEXKYTOUHDIM XAd-
JIOHOCHTEJIEM PAa3/IHYAIOT C OTKPBLITHM
HAH 3aKPLITbIM HCHAPHTEJEM.

B cxeme ¢ OTKpHITLIM HCnapH-
Tesem (puc. D) XNaACHOCHTENb, Ha-
xoasuuica B ero O6ake NOA aTMo-
chepHuM AaBHeHHEM, HACOCOM 3a6u-
paercs H nojdeTrcA B 1IPHOOPH OX-
JaxX/JeHHS, OTENJSAETCHA K BO3Bpa-
1HlaeTcsl CAMOTEKOM B HCHNApHTeb.
[Mopaua xnafloHOCHTeNs B NPHOOPH
OXNaXACHHA PEryJHPYeTCH 3aUABHXK-
KaMH.

HenocTaTKkaMu 3TOH CHCTEMB OX-
JAXKAEHHR ABAAIOTCA CHHIKEHHe B
npouecce 3KCANYAaTaUHH KOHUEHTPA-
HHH paccosa H3-3a ero KOHTAKTA
C OKPYXalolUluM BO34YXOM H MNOBHI-
WeHHaR KOPPO3HA MeTajla H3-3a
NOF/IOWEHHSA PAcCOJIOM KHCJIOPOAA H3
OKPYXXAIoUlero BO3Ayxa.

Hanbonee pacnpocTpaHeHa cie-

/3



&
v I
5 43
K
¥ 2
& -b—m-(iza
7 7
8

PHC. 5. Cuctema oxnamaenna ¢ upome-
MYTONHMM  XARAOHOCHYENEM € OTKPHTLM
NCTLAPHTCALM:

1 — Wacoc s xaapcnocurenn; 2 — obpart-
Hu# kAANaH; 3 - 06BOANHOIN BeHTHAHL, f —
OXNaKAQOULUNR OBaTapefl; 5 — BEHTHAL naf
BuiflyCKd BO3AYXa; 6 — Odk Henaputenn; 7 —
OXAAMUAWUHC CCKUHH ¢ KHIEHHCM XAdAdI€H-
T4, 8 — JIHHHA BHINYCK8 XJAROHOCHTEAR 8
cAnBUOR GaK

Ma € 3aKpbiThIMi  HCNApHTeJeM
(kOXyXOTPyOHHM) H  npubGopamu
oxaaxaeHHa. XNaA0HOCHTENb UHPKY-
AHPYET MEXAY HHMH C NOMOLILLIO Ha-
coca. ‘

JJ1% pa3BeTBACHHLIX CXEM NPHMe-
HAIOT TaK Ha3lbiBaemyio TpexTpyo6-
HYI0 3aKpHTyl0 cHucTemy (puc. 6).
TpexTpyOHOH OHa Ha3pBaeTCA H3-3a
HAAHYHA Tpex TpybonpoBoaoB: no-
apaioulero, o6paTHOro H KOMNEHCa-
udonnoro. bBaaropaps kKomneuca- -
LHOHHOMY TPYOOIPOBOAY CYMMap-
HaA AIHHA TPYGONPUBOAOB ANH KAXK-
aoro [lOTpCGHTQ.ﬂﬂ H HX THApaBJnuC-
CKHe  COHPOTHHIICIIHA  OKA3LIBUIKIOT-
CA OAMHAKOBbIMH. TeM caMblM AOCTH-
r4eTCHi paBHOMEpHOE pacnpepeneue’
XA2AOHOCHTEAA 1O  pubopam  ox-
NaNAEHHH.

Y1060l
JANONHEHHE

o0ecneydTh HOCTUAHHOR
CHCTEME XJAaJlOHOCHTe-
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PHC. 6. CucTema oxAamacany ¢ npomexy-
TOUHMM XAZAOHOCHTEACM IRKPMTAR TPEXTPYG-
HAR:

! — Hacoc; 2 — NAHHHA NOABYH X/AABrEHTE B
uCnapuTenn; J — KOKYXOTDPDYOHIA HCNapH-
TeAb;, 4 — O0TCOC papus xAapareHTa; § —
oxaaxaawwas OGarapes; 6 — pedTRAL AAR
BullyCcka Bo3ayxd, 7 — 3aAsHKa, 8§ — pac-
iwHphTeabtnfi 6aK; 9 — nNepeansHan AMHHA,
I — noaaounh Tpy6onpoaos; /1 — o6pathui
Tpybonposoa; 1] -- xoMneHcaunonusii Tpy-
6onposon

A€M, KOMIEHCHPOBATL €ro 06beMHuIe
H3MeHEeHUA NPpH KoaeOaHHAX Temne-
paTypbl H OTBOAKTDb BO3AYX H3 CHCTE-
Mbl, B ee BepxHeH Touke (Ha 1.2 M-
Bhilue BepXxHero noTpebHTeNs Xon0-
Na) YCTaHABAHBAIOT PaClIMPHTEb-
Huifi  cocya. Bo3aayx suinyckaet-
CA HenocpeAcTBEHHO H3 npHOOpOB
OXNaKIEHHA uyepe3 YCTaHOBJEHHKE
B HX BepPXHeH 4acCTH YrAOBble BeH-
THHH.

3akpuran TpexTpyOHan CHCTCMA
HMeeT NPCHMYLIECTBA llepes OTKpbi-
TO#:

OTHOCHTENLHO  Majlbli  Pacxon
HEPru¥ Ha NPHBOA HAcoca, TaK Kak
cToAG XKHAKOCTH B NOAAIOWEM TPY6O-
NPOBOAE YyPaBHOBeIIUBAETCA CTOJ-
60M KHIAKOCTH B KOMMNEHCALHOHHOM
Tpy6onposoae,

HeGoMbllas KOPPO3USl MEeTdAna;




IHAUNTCALHO MeHLILNEC CHHXKelne
KONUEHTPaLKK paccoda.

3axpulTan pacco/ibHas CHCTeMa
TPeOYCT CTPOro BhIGHPaTL W KONT-
POJIHPOBATL KOHIEHTDALUHIO DUCCONA,
4 3HAUHT, H TEMICPATYPY €ro samep-
3anusl, 4TO6bLl HCKJIIOUHTL 3aMEpsu-
He paccoaa B Tpybax KoOxKyxoTpyo-
Horo Henaputeas. KOHUCHTPauHs
paccosia NoA¥Hd Obith TAKOH, 4TOOL
TeMiiepatypa ero 3amepsanua OLiia
Ha 8-—10 °C nuxe Temunepatypbl Ki-
NEeHHA XJanarenTa.

B cucteMax © npoMemKyTOYHEIM
XJaJ0HOCHTENEM NPHOOPLI OXJAaX Ae-
HHA OTTAHBAIOT, N10JiaBan B HHX XJa-
AOHOCHTEAb, nogorperniit ao 40 °C B
CNeuHaNhHOM 3JIeKTPO- HAH Napono-
jorpesaTede. ‘ :

FlpH Heiosb3ouandn 8 xavecTue
NpHGOPOB OXJANACHHA BO3AYXO0X-
aananreaeii Aist yaadeHnst HHest ¢ nx
HOBCPXIOCTH Yy HROBOJHHTCIIb-
Hpie Mepu. HMnoraa Hapyxuyw no-
BCPXHOCTL UUZUlyXUUXJI&ULH’I‘CJIH Opo-
HI4IOT TOPSUCH BOAOH, HE3dMep3ato-
HICH AHAKOCTLIO WIH BCTPAHBAIOT B
Hero Tpy6uaTwie sAeKTpoharpesare-
JH. .

[ocToHHcTBa CHCTeM OXJAaxie-
HHA C IPOMEXKYTOUHLM XJIAAOHOCHTE-
JIeM, CBA3AHULIE C BLICOKOH TE€NNOEM-
KOCTbIO TAKHX . XJ3A0HOCHTEJER, KakK
BOAA W BOAsIHbIE PAaCTBOPbLI COJIEH,
HCNOAB3YIOT B XOJNOAHLILIX YCTAHOB-
KX MOJOYHEIX W [HBOBAPEHHbIX 34d-
pojoB. Haubosee pacipocTpatHeHnuii
cnocob OXsaxheHuss MOJAOKA — OX-
JAKACHHE er0 XJUACHOCHTEHCM (BO-
J011 HJH PACCONOM), KOTOPLIH, B CBOIO
o4epe/lb, OXJNAXKAALTCA B HCnapuTeue
XOJOAHALHON YCTAHOBKH.

XapaxktepHOH 0COGEHHOCTLIO 3THX
NPeRNPHATHA ABAACTCH PE3KO nepe-
MENHAR B TEUCHHE CYTOK Tenjosas

HAMPYSKA Hda  X0JA0ARILHOC oﬁopy-
aosanie. O6ecneynTb OTBOL MAKCH-
MaJibHbIX «IIHKOBbIX» TEIJIOBHIX Ha-
IFPY30K H YMEHbWHTL YCTAHOBJACHHYIO
MOULHOCTE  XOJIOAHJABLHOTO  00OpYy-
AOBAHHA [NOIBQIAICT 1IPHMEHCHHE TAK
H43bIBAEMbBIX aKKYyMYJsiTOPOB XOJ0-
aa. Onn npeactapiasiut coboit eMKo-
CTH, KYAa B CHOKOHHLIA (MEXIyRu-
KOBBLIA) MepHoj] CYyTOK CAHBAETCA

< OXJaXKNeHHbIA 1 HCnapureae x.aajno-

HOCHTEJIL -~ AKKYMYJATOP 3apfixka-
etcq. [Ipn soszpactanun renaonoii ua-
IPY3KH (HACTYIUJICHHH 1IHKA TENN0BOH
HArpy3KkH) HAKONJICHHLIA B aKKyMYy-
JATOPE XAaJIOHOCHTEAL HanpaBrderT-
CHi HA OXJAXKICHHE MOAOKA -— AKKY-
MYJATOP PaIPAKACTCIL

B tvex caywanx, Korgpa B Ka-
YECTBe  XJIAMOHOCHTEAR HCNONLIYIOT
BOMLY, dAKKYMYJasiiIo  XuJoja  ocy-
WEeCTBASIIOT NYTeM €€ 4aCTHYNOTO Ha-
MOPaMHBAHHH HA CCKUHIX OTKPLITOrO
HCOAPHTCAst  WIH HPHMUIBIOT  cHe-
IHAJTLHLIC JLACIKKYMYANTOPSL.

CHCTCMDL OXAAKACHHA € NpOMe-
AYTOMILIM XJagopocnrenem sddrex:
THBHO PadoTaInT HA XOAOAHILHHKEX
MAJIOH eMKOCTH, 4 TakKke BO QPYKTO-
XPatinjanuax,
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TEMA 11

CxeMbl XO0JIOAUJbHbIX YCTAHOBOK
C MapOKOMIPECCHOHHBIMH
XOJIOAHJLHBIMH MallHHAMH

CHcTeMbl  xJaaocHabKeHHA  XoJo-
AWIbHHKOB GbiBAIOT UEeHTPaJH30RaH-
Hule W HeueHTpaiu3opantute. lent-
PalH30BaHHLIe NPHMEHSIIOT FIaBHBIM
06pa3oM Ha KPYNHEIX U CPEAHHX XO-
JOJHABHUKAX, JeueHTpanu3oBaH-
Hble — vaiie Ha HeGOoAbIIHX X0J0-
AHJAbHHKAX, B OCHOBIOM €MKOCTbIO
a0 2000 T.

LlenTpanuzosanHas cucTema XJaano-
cHabxenun pacnosiaraercss B obiuem
MalKIHOM oTdeaeHHH. OHO COCTOHT
H3 KOMIIPECCOPHOra ucxa, riae yera-
1HOBJIeHbl KOMIIPECCOPLI, H annapartio-
ro OTAeJNeHHs, TAe pa3MellleHbl Tel-
A006MEHIBIC  annapatel, pecHpephl,
11aCOCHl, BCIIOMOraTesibHoe 060pyao-
BaHde, Ha HeGonbIL X MPEeANPUATHSAX
KOMMIpeccoplibli ex W anmaparHdoe
OTIeJIeHHe COBMELLEHLE -— 33HUMAIOT
OAHO NOMellleHHe.

HepoctaTkaMu ueHTPaau3oBaH-
HOIl CHCTeMbl XJ1a0CHA0XKEHNA ABJIS-
IOTCsi 3HAauYMTeNibHAs MPOTANKEHHOCTh
H pa3BeTBJeHHOCTb TPyOOfipOBOLOS,
GONBLUIOE YHUCAO 3E1I0PHOH H pacnpe-
JACAHTENLHONH APMATYPbi, OTHOCHTEND-
HO CROXHAasl ABTOMATH3auHs.

[pH KOMHOHOBKE XOJOAMJIbLIHOH
YCTaHOBKH C¢ Y3Jlul CTPEMSITCS PACIO-
NOAHTH TAK, YTOGLL YMCHLLWHTL 11PO-
TAKEHHOCTL TPYBOHPOBOROB 1 0bJrer-
UuTh 06CHYyXHBatHE,

Bboi6op  cxeMbl  MOJKJIIOUYEHA
KOMIIPECCOPOB H UYHCJAO CTyneHel
CKaTHst XOJOAHJIBHOA YCTAlOBKH 3a-
BMCAT OT  TEMICPATypbl KHIEHHS
xJajareHTa, a TaKxe OT €€ NPOH3-
BOJHTENLHOCTH, THRA NPHMEHSIEMOTO
o0OpyAOBaHHA, BHAA XJalareHra.
B 1eHTpaan30oBanibix CHCTEMAX XJa-
AocHalKeHHsl B KauecTse XRajareH-
Ta O6GbIY4HO HCIIONbL3YIOT AaAMMHAaK.

Cxema Mo/ IK/I0YeHHs OLHOCTYNEH:-
4aTHX KOMIIPECCOPOB XOJOAHNbHOH

yCTaHOBKH, paforaiolled Ha TPH TeM-
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neparyphi Kuneuus foy, fu2, Los,N0Ka3a-
Ha Ha puc. I.

Ha HarueTarenuHol JIMHHH Kam-
JOro KOMNpeccopa ycrauonsed ob-
patHufl Kaanan 4as npeaotspaule-
HUA o6paTHOro ToKa fapa npH octa-
HoBKe KoMnpeccopa. MHarunerarenn-
Hbie TpY6ONpuBOALI KOMIIpeccopos
MOAKJIOYEHB! K 06UIeMY llarHeTaTes b
Homy TpyGonposoay csepxy. Ha wuc-
napuTe/SLHON CHCTEMbl Nap XJaajareH-
Ta yepe3 OTICJAHTENAb KHIKOCTH HJIH
3aUUTIBH PECHBCP MOCTynaeT B 06-
KA  BcachiBalOUuiHd  TpybonpomoA,
a OTTylda HanpasJseTcsi K Komipec-
copy.

CxeMa noaKAIoH CHIS ABYXCTYHEH -
YaTOM XONOAHILHOIT YCTAHOBKH, B KO-
TOPOH YCTAHOBJEH {IPOMEXYTOUHbLIHA
COCy/l CO 3MeeBHKOM, MOKa3aHa Ha
puc. 2.

Il pasrpyskn  Komnpeccopos
NPH HX TIOCAEAYIOLLEM [IYCKE H TIpeR-
OTBPAlLEHHA THAPABIKYCCKHUX YyAa-
POB JIHHHH BCACHIBAHUA 06eHX cTyMe-
HeH CXKaTHA COeIHHEHbI MeX Ay coboii
TPYOGONPOBOAOM, HA KOGTOPOM CMOHTH-
posan  saekrposarunrinuit  (codce-
HOMAKBIA) BEUTH/L, OTKPbIBAIOILHACH
HPH OCTAHOBKE KOMIIPECCOPOB.

K nonderncamopy

<+
-
-

PHC. 1. Y3en noakawuends OAHOCTYNEH-
HATHMX KOMNPELCCOPOs:

1, 2, 3 — oTpendATenNH IKHAKOCTH,
Komnpeccop; § — o6paTHui#i Kaanau

4 —



N xondencamopy

KN peeynupyro- m
weu emanyuu NN 6’//0&/”904

e

PUC. 2. Y3sen noawniodenus asyxcTynexsa-
THX KOMEPECCOPOB:

I' — oTxeanTess HHAKOCTH; 2 — KOMupeccop
HHIKOH  CTylend;, 3~  MacAoorjiennteail;
4 — napoMexyTtounuit cocyn; § -~ pery-
AUPYIOWHIT BCHTHID; 6 -— CONCHOHAHLIH Bek-
THIb; 7 — KOMMAPECCOP BbICOKON CTymenu

J 4 §

7 8 8
&

PHC. 3. KoMnayHanuie cxeMnl ¢ ABYMA TéM-
nepatypaMH KHNEHHR:

a4 — €O 3MUCBHKOBLIM MNMPOMEXYTOUYHBLIM CO- £aﬂ70py

cyaoM; 6 — C UPOMCKYTOYHLIM COCYLOM
6e3 3meebuka; /| — auHeRHWA pecuBep;
2 — konpencatop; 3 — KOMIDPECCOp BLICGKOH
cTynedd; 4 — UHPKYARUHOHHWH pecHBep;
5 — nNpoOMeXyTOdHUWH COCYA — WHPKYAS-
LHOHHHH pecuBep; 6 - KoMmrpeccop HH3KOH
CTynenH; 7 — PperylupyloulRii BeHTHADL;
8 — ammRauNbil Hacoc

ﬂpumeumo*r TAKKE CXCMbl ABYX-
CTYIIEHYaTOro CXAaTHA, B KOTOPbIX
UHPKYAALHOHHbIE pecuBeph, pabo-
TALWHE JIDH Gonec BLICOKOM AaBae-
HHH KHIEHHS, BLINOAHAKT OAHOBpEL-
MEHHO (PYHKLHIO NPOMENKYTOUHOTO
cocyaa. Takie cXembl HA3bIBAKOT KOM-
nayaHeiMH. B HHX npoMemyTouHbii
COCY/l MOXKET OLITh KAK CO 3MECBHKOM,
Tak 4 6e3 3ameeBHka (puc. 3,a, 6).

[Npeumywectsa KOMIAYH/HbIX
CXeM MO CPaBHEHHID C OOLIYHBbIMH
ABYXCTYNEHYATHIMH CXeMaMH C HHAM-
BHAYaJbHLIMH NPOMEXYTOUHLIMH CO-
CylaMH: MeHblUee YHCAO annaparos
1 3arno0pHOA apMaTYPbl, MCHLLUIHC Me-
TAJNNOCMKOCTL CHCTCMLE A 3dHHMAEC-
Masd NaolldAb KOMITPECCOPHOIro uexd,
Oosiee npocToe o6CNYKHBAHHE XOJIO-
AHNLHOH YycTaHoBKH. OAHAKO Takue
CXEMbl HMET TEepMOAHHAMHYECKHE
HEAOCTATKH, TAK KdAK IIPOMENKYTOUHOC
AasJieHHe B HMX OTJHYAETCA, KaK npa-
BHJO, OT ONTHMAJIbHOTO.

Macao oraensiercs oT xaafaaresTa
H3a HarHeTaTesbHOH CTOPOHE KOMII-
peccopa € NOMOLUbI0 HHAHBHAYa/bHO-
ro  MacJoOTAeAHTeNsl,  KOTOPbiM
YKOMNJIEKTOBAH KawAblit KoMmpec-
COp, H aBTOMATHYeCKH NepenycKkaerca
H3 MacJoOTAeJiMTeNsl B ero Kaprep.

I'lpu ycraHnoBke o611tero Macio0oTt-
NeNnTeNAA MacJo H3 Hero BbINyCcKaeT-
¢l B MacJocGopHHUK (puc. 4). PuaLT-
Pbl Ha BCachLIBAOLLHX JHHHAX 3aLIH-
LLAl0T KOMIIPeCCOphl OT MeXaHuue-
CKHUX 3arpasHenHi.

[Map xnanareHTa 13 macjaooTiaenu-
TeJNst HaNpaBAsieTCH B KOHAEHCATOop.
O6pasosaBuiHiics B KOHJeHCaTope

MICHO U3
annapamo

Jm xonnpeccgpa I ;

N /raﬁgm

,/I" 2/

\
PUC. 4. Cxema noaxnwoueHus macaocbop-

HHKA:
{ — macaooraennresib; 2 — MacAocO0pHHUK
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HKHAKHA XJIAJAATeHT CAMBAETSS B Ju-
nefinpi pecuBep. Konaencarop pas-
MELLaIOT HaA JIHHEHHBIM peclBepoM,
YTOOBI KHAKHA XN3AATEHT CAHBAACH
B Hero camotekom (puc. 5). laposas
YPABHHTENLHASA JNHHHA CJAYXKHT AJA
ypasHHBaHHst AaBJAeHHH B 060oux utt-
naparax.

YpoBeHb MHAKOIO XJajlarenra B
JAUHEeHHOM pecHBepe CJYXHT rMapas-
JUYECKHM 3aTBOPOM, IIPensiTCTBYIO-
ULHM [IPOHHKHOBCHHIO Napoo6paisHoro
XnalareHTa K peryiHpylouiemy BeH-
THJIO.

HKHAKHI XJapareut H3 JIHHeRHOro
pecHBepa HOAAETCA K peryaupylouied
CTaHILHH, COCTOsILIEH H3 KOIJIEKTOPOB
C PEryJIHpYIOLIHMH H 3aNOBHHIMH BEH-
THAAMH. Yepe3 Hee ocyulecTnanercs
pa3aauya KHAKOro XxJajareHra no
norpebutensm. Ha peryanpyowedn
CTAHUHH UMCETCS TAKIKE BEHTHIb A5
[(ICPBOHAYAJILHOIO 3aNOJIIEHHS CHCTE-
MLl XJ121areliToM H HNEPHOLHYECKOTO
HOHNONCHAN B 1Ipoitecee Kennyara-
UHH.

JeneHrpanu3osanias  CHCTEMA
XAAN0CHAOMERNH XOIOLHIILIHKOB CO-
CTOUT H3 HECKOALKHX GJIOUHLIX aBTO-

Jm xomnpeccopa

F .
[ ] b4 .
> [ lr-—-
F &
N pezyaupyrowesy
Sermiia, .
§ X 2

PHC. 5. CxemMa nNoAKMOnenun KOXYyXOTPYO-
HOTO XOHIAEHCATOPA ¥ AHHCHHOMY pecHBepy:
! -— Kouaencatop; 2 — JHHeRHuH pecusep;
J — ypaBrHTeALNAR AURHA
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MATH3IUPOBAHHLIX AOAOLHJBLHLIX Ma-
WHH (MK arperatos), o6CcayXnsaio-
WHX KakKAas# CBOH OXJAXKRAEMblil
00 LEeKT.

B jneuentpanusoBanHoB cucTeme
CXeMa OXJIaXAeHHA [PHAMOTOMHAN
OesnacocHas (puc. 6). Xaagarenr,
00bi4HO (DPCOH, NOAACTCH B KaXAbii
NpHOOP OXJAXKIAECHHUA (HCMApHTENL) C
NOMOLLBIO TePMOPETyIHPYIOILEro
sBeutTuaa (TPB). Creneds ero orkpm-
THA perynupyercss aBTOMAaTHYECKH B
3aBHCHMOCTH OT BEJNHUHHK Neperpesa
Nnapa Ha BLIXOAC H3 HCIIAPHTEs], YTO,
B CBOIO-O4EPEllL, 3aBHCHT OT TeMJIOBON
HATPY3KH HA Hero.

Ha xonoanabsukax ¢ pelenrtpa-
JIH30BAHHOK CHCTEMOIl xnaaocHabxe-
HUA MAWHHHOE OTAe/leHHe He TPpely-
ercsi. ABTOHOMHG paGoraiouiHe xo-
JIOJ\M/IbHBIE MAIIHHLL MOXHO Pacna-
JAaratb NOA HaBeCOM, HA OTKPBITWX
MJA0OHLAAKAX Y 3R4aHHS XONOAKJIBHHKA,
B BeCTHOIOJIAX, KOPHAOPAX.

Mo cpasnenin ¢ entTpajinsonan-
HOH CHCTEMOR Y ACUEHTPANH30BaM-
HOH eCTb PANL HPEHMyuULecTB: ObICTPO-
T4 MOHTaX4, 6osee KOPOTKas 1poTH-
MCHHOCTL TPYOONPOBOAOB, MCHLUICE
YHCJIO 3aNIOPHON ¥ paclipeaeHTeALHOH

7 ') 7
J
4
7
4
2 J
: 7
.
5 ¢

PHC. 6. Cxema upAmorainol Qpeonosol cH-

Crembl HENOCPEACTBENHOIO OXAANKAEHHN €
PACHOAOKEHHEM KOMIIPECCOPa:
d -— HitKe npHGopor oxAaXAeHUA; 6 — pblme

npubopoR OXAAKAEHWS; | — KOMApeccop;
2 — KosjeHcarop; 3 — (QHALTP-OCYHIH-
tenh; 4 — pereHeparHpHniii  TenjoobMen-

HHK; § — TepMobanaon TPB: 6 — TPB,
7 —— npubop OXJaMACHHR, 8 — rHApaBanye-
CKHA 3a1BOp {CHPONH)



apmatypm. [IpHmeHenne Bo3aywHLIX
KOHAEHCATOPOB 1103BOJNET  3KOHO-
MHTb MPECHYI0 OXJaXKAZKILYI0 BOAY
H COKPaTHTb PacxoA 3JIeKTPO3HEPruH
BCJICACTBHC HOJHOR aBTOMATHIAUKH,
OTCYTCTBHS HACOCOB AJIfl XJIajareH-
TOB H BoAb. Kpome Toro, npu skc-
nayataudu 6aarojaps nojJHoH aBTo-
MaTH3aUHH TpeGyeTcs MeHblle nep-
coHa/la AJA OOGCHYXHBAHMA AELLEeHT-
pPajsH30BAHHOR CHCTEMBI.

BaouHble XONOAHAbHBIE MALIHHbI
paboTaloT, KaK IPAaBHJO, HA PpeoHax,
C TaxHWMH OCHOBHWMH CBOMCTBaMH
¢peoHoB, KaK 6o/blias TeKyyecTb,
NpakTHYeCKas HepacTEOPHMOCTh B
BOJe, XOpolasi pacTBOPUMOCTL B
CMa30YHbIX MacJ1ax, CBA3aHL 0COGeH-
HOCTH NPOEKTHPOBAHHA, MOHTAXa H
3KCNyaTauuH GpeoHOBLIX CHCTEM OX-
AaxaeHuf. [nasnbie TpeGoBaHHA:
o6ecneyeHHe BLICOKOH CTENeHH rep-
METHYHOCTH CHCTeMbl, NpeaoTBpaLLe-
HHUE NONajaHHs BJArn B Hee, OpratH-
3aUHA HenpephBHOH UHPKYAALHH
MacJ10-¢peoHOBOH CMEeCH M BO3BpaTa
MacJ/ia ©3 HCNapHTeas B KOMApeccop.

[1poute Bcero BoaspauiaTh Macao
M3 MNPSAMOTOYHHX HCnapHTedeil (Ox-
Aaxkpaloudx 6ataped WM BO3LYyXO-
oxJajauTeNed) NpH BepxHed Moiage
B HHX XHAKOro xaagarenra. I1pu cre-
KAHHH Macao-ppeoHOBOH CMECH [o
HCIApPHTENI0 CBEpPXy BHH3 (peoH
Buikunaer. [lap ¢peosa u macao c
OCTaTKaMH Heucnapuslierocs ¢peo-
Ha ABHXYTCA B OAHOM HaNpaBJICHHH.
Bo3spary Macna B Kaprep xomnpec-
copa cnocoGCcTByeT peresepaTHBHbIH
TenJooOMeHHUK, KOTOpbLiH ob6ecneyH-
BaeT AoHcnapeHue ¢peoda H3 Macaa
H HeoGXOAHMMI neperpes napa 3a
CYeT TeIOTL MNepeoxnaxKaaemMoro
XJiaflareHTa, BHXOASLLICrO H3 KOHACH-
caropa.

TakuM 00pa3oM, pereHepaTHBHLIN

TenJoo6MEeHHHK, NOMHMO YJAyYllleHHs

XapaKTePHCTHK TePMOAHHAMHYECKO-
ro UHKAA XOJOAHJILHOH MALIHHB (Ha
R12 u R502), nosbiienuss paboyux
Ko3d P HUHEHTOB KOMMpeccupa, npe-
OTBpAIUACT «BJAXKHbIH XO4» KOMII-
peccopa.

‘Tlpumetenne  pereHepaTHBHOIMO

TeNN00OMEeHIHKD TLUSBONHET YMECHL-
WHTb Teperpes napa B HCliapurede
H TaKkHM O06pa3oM NOBLICHTbL 3dipek-
THBHOCTb ero padorsl.

Pasnomepitoe pacnpeseaenne 1o
CEKILHAM MHOrOCEKUHOHHOr0 HCMapH-
Tead (BO3AYXO0XHaMlTENH) KHAKOrO
XJiaflareHTa (UpH  BepxXHeH nopave
obecrieuHBaeTcs ¢ [1OMOIULIO cChe-
UHANbLHLIX paclnpeiesiuTened («nay-
KOB»), yCTaHaBJ/IiHRaeMbix nocae TPB
(puc. 7, @). D10 Mo3BoAAET MNOAYYHTL
O/MHAKOBBIE MHAPABIAHYECKHE CORpPO-
THBJIEHHSI Ha BXOJe B KAaXKAYKO CeK-
uuio. [To BenHYHHE OHH OKA3bIBAIOT-
€51 3HaUMTeAbHO Gosblie CONPOTHBAE-
HAN B KAXXAOR CexiHH.

[Mpy HaNHYHH HECKONBKUX OXJaXK-
JdaeMblX OOLEKTOB NHTailHe HCMapH-
Tesed B KaXXN0M 00LEKTe OCYILLCT-

BJAeTC  HHAMBMAYaabHbBIMH  TPB
(puc. 7,6).
ITpn  HeoOxoauMoCTH noabema

macJa B Hauaje BepTHKANbHOIO yua-
CTKa TpybonpoBoja Ae]aioT Macjao-

X nomnpecc
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PHC. 7. Mpuuusninaivuue CXeMu MOAIHH
Ppecna 8 HCHAPHTEAN:

G — MHOCOCCKUHOHKLI BCNapHTENL (BO3AY-
XOOXJaAHTEAB) ¢ BepXxued nonaued;, 6 — na-
pasneabHO PabOTAIOUIKE 3MECBHKOBLIE HCNA-
puTean; | — pEreHepaTHBHLA TENACOOMeN-
ik, 2 — TPB; 3 — MHOrocekuHou-
HHR HenapuTeab; 4 — pacnpemeanTens ¥Mua-
¥oro xaajaredta («nayxs)
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JNOALEMHYIO 11ETII0 B BHAC FHAPABANY-
yeckoro 3artsopa (cudona). Macao
NEPHOJHUCCKH CKAIINBACTCHA B feTHe
H HCPEKPLIBALT HPOXOA Napy, BO3HY-
KaeT Pa3nocTh AaBJeHHHA, NO3BOJIAI0-
1ast noJHATL CKONHBLIYIOCHA NOPILHIO
Macja Ha BLICOTY npYmMepHo 3 M.
Macsonoabeminie neTAR BLINOAKAIOT
Ha TPYOGONPOROJLAX MaNOro AHamerpa
U C MaJibiM pajiHycoMm H3ruba, uTobni
flopumun noAHnMaeMoro macha Gbiia

- CPABHWTEbHO HeBeiiHKa. B mpotus-
HOM CAy4ae BO3HHKAeT 0nacHOCTh

(IOJOMKH KAANaHoB KOMIPECCopa Hau
THAPABAHUECKOrO yilapa.

Bo @peotosoix XOM0AHIBLBIX yC-
TAHOBKAX C (IPOMEXKYTOMHLIM XJAA0-
HOCHTE/IEM H 34KPBITLIMA (KOKYXO-
TPYOUBIMH)  HCHAPHTCASIME  (ppeol
OOLIMHIO KHITKT B MOKTPYGHOM (IpOCT-
pancrese. [Tpn orcacuBanny napa wui
BEPXHCH YACTH WHCHUPHTCHAR MACHo
Oyner 8 uem Hakauausarves. [lo-
3TOMY BO3BPAT MACAd OCYULCCTBIsIET-
CA NYTEeM OTBO/AA H3 HCAAPHTCAR HAL-
KOro xaajarenta. [poue seero oru-
paTh MACAO H3 HCHAPHTENA BMECTe C
BAAKHLIM [1APOM, NOMLULEPKHUBAT OT-
HOCHTENILHO BLICOKHH YPOBEHL KHAL-
KOFO0 XJlafidredTa B  HCApuTene
(puc. 8, a). B percuepardsiom ren-
JN0ooOMeHHIKe fIPOHCXOAHT AOHCHApEe-
HHC MHUKOrO XJafareinta o oriede-
HHE OT HEro Macad.

YKazanuuh  cnoco6  BO3Bpara
Maciia TpebyeT ROCTATOUHO BBHICOKOH
H CTAaOHAbLHOR TEIJIOBOR HArPY3KH 114
uenaputeas. Flpu ee yMenblueHHH KH-
TEHCHRHOCTL KHNEHHA XJA4Q3TEHTa B
HCHAPHTEAC Nafaer, H3 Hero OTCAChl-
BaeTcA cyxo# map. Ero ckopocTb MO-
KET OKA3dTbCH HCAOCTATOMHOMR ASsI
YHOCA KafieNb MHAKOrO XASAdreHTd,
d BO3BpPAT Mac/d MpexKpaTurcs.

Yrobui  ofecneunts HaleKilbi
BOBHPAT H3 HCNAPUTEIR Macaa lieda-
BHCHMO OT 8eJHY UL TEHAOBOK Har-
PYSKH, NPHUMECHAIOT  PErYIHPYCMbId
BUIBPAT €70 nyTem 0T6opa HCOUL-
QIOrO  KONHYeCTBa OKWAKOFO  Xsaal-
areuta (He Gojaee b % OT ero pacxo-
L4) W3 BEPXHEro Clios, Haubonee «60-
ratoro» macaom {puc. 8,0). Orse-
LEHHBIA M3 MCHAPHTENRA  AKHJIKHI
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PHC. 8. Cxemu nuTanus Qpeonom uomy-
XOTPYyOHBIX HCNUPATEALH:

a4 — HCPETYNHPYCMbi BOSHPUT mdchy;, O —
PErYAHPYCMUNE BO3GPaT Machd, /| — KOWy-
XoTpyGuuA nenapnrest, 2 — TPB; 3 -— pyu-
HOM PErYAHPYIOIUKA bei T, 4 — percucpa-
THBHLIA TCHA0OOMEHHNK, § — COoMeHnnANb
BEHTHAL, § — NONAUBKOBLNA PeryAHpYOILK
HCHTHAD

KA LUSCCHr Hocryact ¢ perciepa iy
Huld TemAoOGMeHHHK, I1e JoHcilaps-
CTCS. YCTAROBACHHLIA Hd AHiltH OT-
6opa INCKTPOMarHATHLIT (CUACHOHA-
Hbifl) BEHTHJL 34KPLIBACTCA OAHO-
BPEMCHHO € OCTUHOBKOMN - KoMilpec-
copa.

* TpanenopTuposKa Macia 110 Na-
postim  TpybouposcnaM (ppeciioBhixX
MAlIHH BO3MOXKI(A JHlLb IPK capeae-
JACHHOA CKupoeTH aps. Ona aoixaua
OuLith He mesuie 8,0 M/e i peprukain-
HINX  HECHCTATCHA LI RX 'rpydoupouu-
Aax, 4,5 M/c— B ropiusontaldbitniX
BeachBAIOUHX ¢ yxaouom {3-—58 %)
no xopy napa, 3,5 m/c — B ropHiou-
TaJbHLIX HATHETaTEIbHbiX. B mecTax
(IPHCOCAHHEHHA BePTHKAAbHWX TPy0
K TOPH3OHTA/IbHLIM HPUMEHRIAT ftepe-
BepiyToie CH@OHL (FpHpOHLt), UTGGHI
MacJo e CTeKano 00paTHo.

[Mpu napaanesanHod paGote AByX
KOMAPECCOPOB Ha OAHH HCNAPHTC/Ib
HX  BcacbiBalouwiMe TpyGonposoiul




HPHCOCAHHAT K ()()IIJ.L‘My MarHcT-
PaibiOMY TPYOOIPOBOLY € HOMULLLIO
HEPEBEPHYTLIX  CHPOHOB  (CBepXy),
YTOOL! {pyd  oCrTaHouke olHuro n3
KOMNIPeCcopoB He 1NIPpOH301IJIG allde -
HOFO HAKAIIIMBAHHSA MUC/IA HA BXOAE
B8 Hepaborawmii KoMmipeccop (uro
MOKET [IPHBCCTH K FHAPABAHUYCCKOMY
YAADY NPH ero NyCcKe).

bBosLwyw onacHocTs anst dipeoro-
BblX XUJAOAHALHLIX YCTAHOUOK [PeA-
CTaRAxeT BOAA, OCTAOUIAACAH B CHCTE-
ME N0CAE MOHTAKA M MPOHKKIIOULEA B
Hee s Apouecce Kcivyatanny, Bopa
He PACTBOPHCTCH BO (Ppeonax H Npu
Temneparypax ihxe 0 ° C 3amepaaer.
O6pazyemuie JeanHue 1pobkn 3aKy-
HOPUBAIDT PETrYAHPYIOIIHE BEHTHAK W
Hapyuwalor pabory XONOAUILHOA yC-
rTauosku. lIpucyrcTeue Baaru B cu-
¢cTeMe, 3aN0JAHeHHOI (PPCOHOM H CMA-
304HBIM MZCJOM, MPHBOAHT K 00pa-
30BaHHIO B KOMIpeccope, paboraio-
LLEM ITPH BHICOKHX TEMNEpaTypux, MH-
HepaibHbiX H OPraHHYECKHX KHCJOT,
KOTOPLIC pa3pyiianule AeACTBYIOT Ha
ACTAAH KOMRpeCCopa #, B NepByo
OUCPC/L, Ha H3WVIHLINO BCTPOCHHOrO
WICKTPOABHEATLIA, ‘

Jlast ylrasiennst sJard Ha KM
KOCTHOM TPYOGOOpoBode Nepef pery-
JHPYIOULHM BCHTHICM YCTAIlUIHBA-
0T GpuiLTp-ocywnTenb. OH npeacTas-
JACT COOLH BMANHUAPHNCCKHA COCyA,
BHYTPH KOTOPOIro MeKAY ABYM# CeT-
KaMH HaXOAMTCH ajpcopbent, 1orao-

Y= ygy

ol saary. B kauccrse  ap-
COPOGEHTOB HCHOABLIYIOT CHAMKAredb,
AKTHBHPOBANNYIO OKHCL QJIOMHHHS,
A B HOCAENHEE BPCMH —- LEOHNTLL,
Bece 3Tv MaTepuannl uMeloT N0pH-
CTYI0, OU€HL PA3BHTYIO NOBGPXHOCTD.
Ajncopdapywouias cnocobHOCTb, CHH-
HAIOULAHCA B lIpollecce 3KCnAydTa-
LY, BOCCTAABANBACTCH purencpa-
uHeR npH  BHICOKHX TeMMepaTypax.

B Maaux 4sTOMaTH3HPOBAHHLIX
GOpeoHOBLIX XOJORHAbHBIX YCTaHOB-
KaX (GHALTP-OCYUINTENDL ROCTOHHHO
sriioued B paboty. B cpeannx #
KpyNHibiX YCT3HOBKax OH paGoTacr ne-
PHOAHMECKH, OCOOCHHD B HCPDLC AHK
fOCAE NePROHAYANLIIOTNO HYCKa X0J0-
AHNLHOK YCTUHOBKH.
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EMA 12

ICROBHI 3ABTOMATH3ALUH
OJMOAHJbHBIX YCTAHOBOK

ydcne MHOIHX HanpasJaeHHd coBep-
eHCTROBAHHA XONOAHALHBIX YCTa-
JBOK OAHO H3 BEAYWIHX MECT [PH-
AANCHHT ABTOMATHIAUNM, WAK, KK
2AYac MPHHETO IOBOPHTbL, ABTOMA-
Hueckomy ynpasnaeudio. KHeropus
A3BHTHS XOJOAHALHOH TEXIUKH TeC-
0 CBAi3aHa ¢ {fapanjenbHoil paas-
'a00TKOH H COBEpPUWEHCTBOBAHHEM
HCTeM  aBTOMaTHYECKOro  yinpas-
ieHHAl, BHEAPEHHEM 3JIEKTPOHHKH, 2
1 camoe nocjejHee BpeMs -~ BLIYHC-
INTeTbHOH H  MHUKPONpPOUECCOPHOH
reXHHKH.

1lean w 3223244 aBTOMAaTH3auKH

MHoxecTBO 3ajay, KoTOphie peliaet
aBTOMATH3AUHA B XOJOAHALHON TeX-
HHKE, MOXHO YCJOBHO Crpynnupo-
BaTh NO UEJNEBLIM NpH3Hakam. [aae-
HblE H3 HHX:

NOBLILIEHHE 3KOHOMHYECKOH 3¢-
(hEXTUBHOCTH  XOAOAWJBRHX  YyCTa-
HOBOK;,

NOJAAEPXK aHAE 3aJAAHHDIX PEXKHMOB
TEXHOJOFHYECKHX NPOLECCOB;

ofecrnieyeHne 6e30nacHoi 3Kcnaya-
TAUH¥ XOJOAWIDBHEIX YCTAHOBOK;

Bpiaaua urdopmaums o pabore xo-
JAOAHNBHHX YCTAHOROK. .

¥Yxasannue 33ja4M 4acTo BLINOA-
HHIOTCS OAHHMH H TEMH XKe MeTolamu
M CPeACTBAMH,

~ IJosviwenue 3K0HOMUYECKOL -
heKTUBHOCTU  XONOOUNBHOIX  YCTO-
HOBOK

OcHOBHHM 3KOHOMHYECKHM KpHTe-
pHeMm, oOnpenesiioluM  3PpdekTHs-
HOCTb  XNOJIOBHJLHOH  YCTAHOBKH,
fIBASIETCSl CTOMMOCTD BhIpabOTKH €4~
Haup xonona. OHa 32BHCHT 0T GoAb-
HIOD YHCJAAZ PA3NHuHLIX NoOKa3arte-
aei. C poMowbio asTOMaTH3aLHH
MOXHO BAHATL TONBKO Ha HEKOTOpPbLIE
H3 HHX, & HMEHHO: TPYRQEMKOCTH 06-
CAYKHBABUA, PAcXOAHW HA 3ACKTPO-
3UEPTrHI0 H OXAAXKAAIOIYIO BOAY.
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TpyaoeMkoCTb 06CAYXKH-
BAaHHA MOXHO YMEHbIIHTH, eChiH
CO34dTH PAUHOHAIBHYIO H HAEKHYIO
CACTEMY dBTOMATH3AUHM XONOAHIb-
HOW YCTAHOBKH, YTO MO3BOJIHT COKpa-
TUTb YHCJIEHHOCTh OOCAYXKHBAOLLETO
fiepcoifana Han BOOOGIUE OTKa3aTbCH
OT HENpepuiBHoro HabaIAeHnA H ne-

pedTH K nepuoaHYeckoMy obcay-
WHBAHHIO.

Pacxoawl Ha 3aeKTpo-
IHEPIHIO MOKHO CHH3HTh Ha-

CTPOWKON CHCTEMbLl aBTOMATH3ANHKH
XOJOAHNABHOR YCTAHOBKH Ha Takue
pPeXHMH, KOTOphle 00eCrney’BasoT
HapMeHbluee MoTpe6ieHHe 3JeKTPO-
sHeprun. TakuMH pexnmamn aBiA-
I0TCA, Hanprmep, pabora npH cambix
BHICOXHX AONYCTHMBIX TeMNeparypax
KHIIEHHs, CBOEBPEMEHHOE OTTaWBa-
HMEe HHEes C OXJAXAAOWHKX fIOBEpX-
HOCTEH, OTKAIOUEHHE HEHYXHHX B
4 aHHbIH MOMEHT NOTPeBHTENeH 37eK-
TPOIHEPTHH (HACOCOB, BCHTHAATOPOB
H Ap.), MakcHmajbhasi Bupaborka
XGAOAA B ilCPHOMLE CHHAKEHHbIX TapH-
$oB Ha 31eKTPO3HEPrHIc (B HOHHOE
BpeMH).

Pacxoaw Ha oxanaxaalw-
WYX BOAY YMCHbIUIAKT CBOEBpe-
MEHHLIM OTKJAIOUeHHEeM HepaboTalo-
uiHX HoTpeOnTeNeR, a Takwe noaa-
4eil ONTHMANLHOTO KONHUYECTBA BOAbI
HA OXAN&MACHHE KOHAeHcaTopa.

T1000epx urue 300aRHBIX PEHUMOY
TEXHONOSUMECKUX npOYeccod

Takum mytem CO3A310TCA YCIOBHA,
NpH KOTOPHIX GYLYT MHHHMANBHLIMH
NOTEPH (QHWIEBBHIX POAYKTOBR B MAPO-
uecce HX XxoaoaustbHON 06pabOTKU M
0co6EeHHQ — XPaHeHHH.

CoBokyninM HCGAL30BANHEM
CPenCTB aBTOMATHKH H paunitonalb-
HBIX TEXHOJIOTHYECKHX [PHEMOB pe-
WAaloT  CACLYIOULHE  KOHKPETHHIC
3af4a4H.

MoaxepxKaHue 3afaHHOH




TeMnepaTypo BO3AYyXa B
XO0NOAHNBHOW KaMmepe ¢
TPpeOyeMOd TOUHHOCT b 10, KOTO:
pafl 3aBHCHT OT TeXHWIOTHYECKHX
ycaosuit. Tak, npu xpaHenuu GaHa-
HOB HEOOXOAHMO NOAJEPIKHBATHL 3a-
NAHHYIO TeMnepaTtypy C TOYHOCTbIO
0,1 °C. BHCOKYI0 TOYHOCTL obec-
(1EUHBAXOT COOTBETCTBYIOUWKMH aABTO-
MATHYECKHMH H TeXHOMOTHUECKHMH
YCTPOHCTBAMH.

PasHoMepHOe pacnpene-
JeHHe TeMnepaTtyp no 06%b-
eMy XONOAHWJDBHON KaMmMeph
AOCTHraercs OO6BIYHO pa3MelLeHHEM
B onpeaeieHHbiX Mectax npx6opos

- oXJaXAeHHR, KOHCTPYKUHeR pacnpe-’

ACJIHTEJbHBIX BO3AYXOBOAOB H T. A.
B nonosineHHe HHOrAa BMECTO cocpe-
NOTOYEHHON CHCTEMI ABTOMAaTHKH
NPHMEHAIOT pacnpefeNeHHYI0 CHCTe-
MY, T. €. YCTAHABAHBAIOT HECKOILKO
N3TUHKOB, KaXIABIA M3 KOTOpPbIX
ynpaBAsieT TeMNepaTypod B MecTe
CBOEro pacnosioxeHnus. Takas cucre-
Ma TpefyeT AaBTOHOMHBLIX BO3AYXO-
oXxJajaHTeJeH HAH BO3ZyXxopacnpese-
JHTEJbHBIX YCTPOMHCTB.

Toanepxanue 3anaununoi
TeMnepaTyphn OXAaxXAnalo-
weHdH NOBEPXHOCTH [OCTHra-
eTCSi peryJIHpOBaHHEM TeMneparypbi
KHOEHHA XA4JlaredTa WiH Temnepa-
TYPbl XJJAQOHOCHTEAR,

PeryanupoBanumne oTHOCH-
TeAbHOH BJAAXHOCTH BO3-
JyXa ocobenno BaXHO B Kamepax
XpaueHnl AblaWKX (BLIALARIOUKUX
TENnJO H Baary) npoAyxToB — Qpyk-
TOB H opoweir. OnTHManbHbie ycao-
BUS HX XpaHeHHA obecneyHsalor, Ha-
pALY CO CHellHalbHbIMH CPeaCTBaMH
" aBTOMATHKH, ¢ NOMOUIbK KOHLHWHO-
HEPOB € YBAAXKHHTENAMHA H NOROrpe-
BATEJAMH BO3AyXa.

Obecnewenue Gesonacuold 3xkc-
nAYaTayuu x0A00UALRUIX YCTAHOBUK
Jrta 3aha4a SIBAHETCA OAHOH H3
BAXKHCHUIHX, TAK KaK OT ee peleHun
33BHCAT XKH3Hb H 3]0pOBbe 0OGCaY-
JKHBAIOWETO  NepcoHata, COoxpaH-

HOCTh XOMOAWIBHOTO OGOPYAOBAHUA, |

3KOJIOFHYECKAas YHCTOTG OKpyXKalo-

v

wei cpeaw. [Tpubopun n yerpoiersa,
obecnieynsaioiine 6e30nacHOCTb IKC- -
NJAyaTauns, O6bEAHHSIOTCA B CXEMb
3AMWHTH H - GJOKHMPOBXH, OCHOBHLIE
($YHKUHH KOTOPHIX — NpPEAOTBPATHTD
patory o60pyRoBaHKA B ONACHLIX pe-
KHMEX H CBOEBPEMEHHO OGHAPYKUTD
BO3HHKUIHC HENOAAAKH.

Cxema 3amHuTH OTKMmOuaeT
XOJMOAHILHYIO YCTAHOBKY NPH BhIXOnE
34 AONYCTHMbie fipejeanl JOG60i - H3
KOHTPOMHPYEMbIX BENHUUH — HANPH-
MEp, AaBJEHHS HJIH TEMNEPATYpPhl Ha-
THCTaRHSl, YPOBHS KHMAKOro xJaaj-
areNTa B KaKOM-4ur60 annapate WM
cocyne. T1oBTOpHbIH aBTOMAaTHYECKHH
NYCK HEBO3MOXKEH A0 BMEIATeALCTBA
nepcoHana. :

K cxeme 3amutht otHOcAT Takke
UPpHOOpL, - CHrHAJH3HPYIOULHEe 06
YTEYKE aMMHAKa H NMpeBhilleHHH ero
AOMYCTHMON KOHUCHTPAUKH B Ma-
UIMHHBIX H aniapaTHBIX OTACAEHHSIX.

Cxema GNOKHPOBKH He 1103-
BOJISIET QYCTHTh OCHOBHOe 060pyao--
BalHe, eC/lH Npe1BapHTeNbHO He Gy-
IeT BKJIIOYeHOo BCIOMOraresishoe 060-
pPYAOBAHHE — HACOCHI, BEITHASTOPLI.
Ecan oHH BO BpeMs paGoTH arperata
HAH MAWHHLEL OTKAIOYAIOTCH, TO NO-
clelHHe TaKXe OCTaHaBJHBAIOTCH.
[Tocse BoCCTaHOBJEHHS HOPMaJbHOH
paboTul BCNOMOraTeJbLHOro 060pyAo-
BaHHA OCHOBHOE MOXET BKNOYHTLCS
ABTOMATHUECKH. ‘

Buwidawa ungopmayuu o padore xo-
AOJUNBHOIX YCTAHOBOK

SKcnayaTauHs XONOLHIBHOH yCTa-
HOBKHK TpebGyeT HuboOpMauun O Texy-
LW HX npoueccax, ee aHaaH3a H Bupa-
6OTKH CHTHaJ0B ynpaBjeHHsi. YacTb
HMHPOPMAUHH BOCIIPHHHMAETCH aBTO-
MaTHYECKHMH YCTPONCTBaMH H CHCTe-
MaMH, KOTOpnie $OPMHpPYIOT H Bhi-
JaloT CHrRANL! YiipaBieHHs 6e3 ywa-
ctua apjed. C nomowbio 3TOH HH-
popmauud pewawTcA PACCMOTPEH-
Hble Bbllle 3alayH.

Jpyryw uactbh HHPOpMaUHH noay-
qaer o6cayxuBawouui nepconan. Mo
Hel OueHHBaOT paboty 0bopyaoBa-
HHS, KOPPeKTHPYWOT 3aRaHHA asTO-
MAaTHYCCKHM YCTPOHCTBAM, OpraHu-
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MOT YCTPaHeHHe HenoiafoK H T. A.
ra HHpopmauus Moxer OuiTs BH-
faAbHOR H JOKYMEHTaJabHOHN. ,
Cpeactra nepenavuy BH-
YanAbHO# HHOOpMAUHA:
AHCKpeTHbIe CBETOBLIE CHTHaAH C
OMOILBIO 1aMN HAH CBETOAMHOAOB —
6beM HHQOPMaUHH 32BHCHT OT HHC-
4 CHTHANO0B K AMCKPETHHX NpH3Ha-
08 (BKJIONEH — BHIKMIONEH, MHI30-
LRA CBET, pd3jaMyHe MO UBeTam H

I8CTNIONOKEHHI0O HA MHEeMOcXeMe),;
cTpeaouttie Han nHdposue npnbo-

Ji AN H3MEPeHHA TeMmneparyph,

13BN€HHA, CHAD TOKA W APYrHX Be-

THYHH,;

BHAEOTEPMHHANH (nucnneu) KOM-
NHIOTEPHUX ~ HHPOPMAUHOHRBIX CH-
CTeM — Ha JHCH/IEH BHBOJRTCH BCH
BO3MOXHAR HHPOPMAUHA B TEKCTO-
BoM, uuppoBOM HAH rpadHue-
CKOM BHIE. :

Cpeactsa nepenauu ao-

KYMEHTaAbHOWN HHpop-
MaUuHH: . '
PErRCTpHpYOLIKE  (caMomMuy-

UIHE) H3MEPHTeNAbHHE NMPHOOPH, Bhbi-
Aawouine uipopmMal o B BHAC rpaqm-
KOB BO BDEMEHH; :

neuaTtalilHe ycrpoiictea (npuunTe-
pH) KOMILIOTEPHHX CHCTEM, BHAAIO-

WHe HAPOPMALHIO B andaBHTHO- -

uHbpoPOM HAK rpadHUYECKOM BHAE.

Or pasmeweHHs o6GOpyaOBaHHA,
NPHGOPOB ABTOMATHKH H paboyux
MecT ofcAayXuBawiuero nepcoHana
33BHCHT pacnojiokeHHe YCTpOHCTB,
 COOHPAIDWIHX H BbAAOIUHX HHEDOD-
MAaILHIO,— 3TO MOTrYyT OLITh NYALTH H
LiRTH ynpaaneuuﬂ OTACJILHLIMH arpe-
raTaMH H Yy3laMH, UEHTpaJbhsie
NYHKTH YNPaBAeHHs, BHHOCKbIE CHr-
Ha/bHbie NYHKTH.

00bekTH OXARKAEHHA

O6tekTaMH OXJMaMAEHHA “alle Bce-
ro ABJRAIOTCA XOMIOAH/bHbiE Kameph,
B KOTOPHIX TPe6GyeTcs NOAAEPKHBATH
3a/1aHHYI0 TeMnepaTypy BO3JyXa.
Hekortoppie XONOAHAbHBIE YCTaHOBKH
npeiHa3HayeHs A8 TNOALEPKAaHHUA
3afiaHHOd TemnepaTyphl MKHAKOrO
XA310HOCHTENA
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Ja),

(OAn wiw pacco-

HanpasNAeMOro noTpelHTeNI0
aubo aKkkymyaHpyemoro B Oaxax.
B 3tom cayuae o6beKT oOxaaxie-
HHR — OXJIaJHTeAb XHAKOCTH.

"PaccMOTpHM YNpoiucHHbIE MOAENH
3THX OOBEKTOB OXNAMAEHHA ¢ TOUKH
3PEHHA OCHOBHOH,3alauK — aBTOMA-
THYECKOr0 NOAAEPHEAHHA B HHX TeM-
nepatypnl paGoueil cpenbl’ (BO3AYyXa
HAH XHAKOrO XJIAaAOHOCHTENN).

Xoaoduavnas Kamepa

Ha puc. |, a nokazana xonoauib.
H4A Kamepa, B KOTOpoH Tpebyercs
NOANEPKHBATL TEMNepaTypy BO3AY-
xa 4. B Kamepe cMOHTHpOBHH MpH-
Gop oxsnaxaenns 10, B KOTOPOM He-
NOCPEACTBEHHO KHMHT NpH Temiiepa-
Type lp NONABAEMbIA B HErp xaan-
areut. Benrunstop B o6ecneunsaer
pPaBHOMEPHOE TemrnepaTypHoe noJe’
no Bcemy o6beMy Kamepbl, YTO [103-
BOJAET H3MEPATH TeMNepaTypy BO3-

AyXxa B O1HOH TOuKe.

: e""
P S

PHC. 1. Cxena xoaoRnaswol xumepu (a)
u CoOBMEmenNMA rpadml ycnuo“lmucl
nponeccon B ueh (6)

Kamepa TenaoxH3onupoBaHa oF
OKpYXKAIOIIEeR CPeabl, HMEIOLIeH TeM-
nepaTypy foxp, KOTOPAR TAKKE OfAHHA-
KOBa Ha BCeH BHEUIKEH NOBEPXHOCTH

' OrpaXiieHnn.

[pu ycrauoausmuxcﬂ He H3me-
HAIOUHXCH BO BPEMEHH, 3HAYEHHAX
TeMnepatyp o H flop XOJNOAHJIBHAR

. KamMepa HaXOAHTCH B PaBHOBECHOM

COCTOAHHH, KOTOpOE XapaKTepH3y-
e€TCA [OCTOAHHBIM 3HAYEHHEM TeM-
nepatypnol BO3yX3, paBHuM 3al8H-
HoMy (fy=1Iy==const). Ecan fop ne-
PEXOANT K HOBOMY YCTAHOBHBILEMYCSH
3HEYEHHIO, TO: Iy TaK)kKe CTalbHAH3H-
pYeTcs Ha HOBOM YPOBHE, OTAHUAI0-




ueMcs oT 3alaHHoro. 3agaya aBTo-
MAaTHYECKOrO YNPABJAEHHHA COCTOHT B
TOM, 4TOGbl BO3BpaTHTb TeMNepaTypy
BO3JyXa K 33JaHHOMY 3HayeHRIO.
STOro MOXHO AOCTHTHYTb Bo3aeHCT-
BHEM HA NPHOOP OXAANKAEHHSA.

C HexoTopniM JonyuieHHeM MOX-

HO HAMHCATDL YpaBHEHHEe TEenAOoOBOro

6ananca xo.rlonu.ubuoﬁ KdMephl, Ha-
xonnulefics B~ paBHOBECHOM CO-
CTOSIHHH:

Qurp=Qpo. S (.”

rae Qorp — KONHYECTBO TeMJOTH,
NPOHHKAIOWEH B eAHHH-
LY BPeMEHH BHYTPbL Ka-
Mepbl  uWepes  orpax-
Aeilue; :
Qo — KONHYECTBO TEMIOTH, OT-
BOAHMOE B eHHULLYy Bpe-
MEHH yepe3 NOBEPXHOCTh
npu6opa oxJaxKae-
uus 110. '
ITockonabky

Qorp= (kF)orp(tOKp"’tuh
Qpo=(kF)polts — ),
YPaBKeHHe TennoBOrd ‘Ganakca xo-
NOAHAbHOH KaMepnl B PaBHOBECHOM

COCTOSAHHR MOXHO TNpPCACTABHTb B
CAeAYyI0ILEeM BHAE:

(R F)orp(toxp = ts)=(RF)po(ts — o) , (2)
rae (kF)orp W (kF);o — upoussene-

nne xo3¢p¢dHuHeHTa Tenaonepeaaul

Ha NAOWlaldb [1OBEPXHOCTH COOTBET-
CTBEHHO OTPa)KACHHA KamePnl H npH-
60pa OXNAaXKACHHSA,

PapenctBo (2) cBsisnBaeT Bce
y4acTBYiOUIHE B YCTAHOBHBILEMCS
npouecce BeNHYHHB, MPH 3TOM [,
SIBJISIETCA PETyJIHPYeMOW BENHYHHOR,
a foxp — BHCLIHHM BO3JAEHCTBHEM.
Ecan top H3IMEHAETCH, TO PAaBEHCTBO
wapywaerca. Boccranosuth Ganamc
MOXXHO, H3MEHHB Ty AHGO (RF),,. Tla-
paMmeTp, HCNOAb3yeMblH ISt KOMMEH-
CAUHH BHEIIHEro BO31eHCTBHA, HA3NI-
BAIOT YNpaBJMAOWHM HIAM  pery-
AUPYIOLLHM. "

YcradoBHBiLMeCs: MPOUCCCH MOXK-
HO HINIOCTPHPOBATL TpadHKoM B
xkoopaKHatax Q, f, (puc. I, 6).

Mycrs Tpebyercsi NORACPKHBATDL

TeMueparypy nosjiyxa {; npH remne-
paType OKpyXalollUero Bo3yxa, pas-
HOH PpacyeTHOMY 3HAUYCHHIO [lup.pacu.
ilpunnmaeM, uro (kF);,==const.
[Toacrasaas 3TH 3HayeHHsi B paBeH-
€¢TBO (2), HaxooMM PACHUETHYIO TCM-
neparypy KHREeHHA {g pacu. Hct10ABIYA
JIEBYI0O H {IPaBYI0 uacTH paBeH-
cTBa (2), CTPOHM Ha rpadHKe JHHHH
Qurp.pucs ¥ Qpopacy: -

‘B COOTHETCTBHA ¢ pasexcTsom (1) .
TOUKA a HX liepeceyeHHR 06o3HaqaeT
YyCTaHOBHBUICECR 3HAvYEHHe (IpH pac-
yeTHOM pexume (Tpebyemas Xxoa0-
AONPOH3IBOAHTE/ILHOCTL MpH-  3TOM
Qpacy). AHANOTHUHO CTPOHM JIHHHH
ANl MHHHMaJabHOW Harpysku (Toy-
K& 6) H MaxCHMaJlbHOR RarpyskH
(Touka 8).

C nomowpbio pasencts (1) u (2)
HeCNOXKHO TAKKe NOCTPOHTh rpadHK
ANA caysas, KOraa B KavecTse ynpas-
JARIOILETO BO3LEHCTBHA HCIHOAb3YeTCH
Besnukna (kRF);,. CemelictBo xapax-
TEPHCTHK OYNET COCTOATb H3 NPAMBIX
C pa3ubiMH YrAaaMK HaKIOHa,

PeanpHan xonaoaubHas™ Kamepa
pa6oTacT B H3MEHMIOUWHXCH YCJO-
suax. Chenosarenbio, B Hell nPOHC-
XO/LIAT NepexojRue nmpouecchl oF od-
HOro paBHOBECHOTO COCTORHHSA K APY-
romy. [IpHYHHOR ~MOryT O6biTh KakK
BHELIHWe, ~TaK K  BHyTPCHHUE
¢dakTophl.

Paccmn'rpHM IIPHMEP, KOTHa nepe-
XOAHBIT NIPOUECC BH3BAH HIMEHEHHEM
TeMnepaTypbi KBnenHa (puc. 2). '

[ycte B Kamepe yCTaHOBHAACH
Temneparypa so3ayxa fu. [1pu stom

68 | gs3ats go3
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PHC. 2. l'padux nepexoawux npoueccos B
X0A0AHALHOR Xumepe .
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TemMnepaTypa Kunesusi pasHa ly;. Oua
MOXeT OhiTh OMpeAeseHa H3 pPaBeH-
cTBa (2) AnNsA NaHHOH Temneparypnl
okpyxaioueh cpean. Ecin 8 moment
BpPEeMEHH T) CKaUKOoO6Pa3HO H3IMEHHTD
TeMepaTypy KHMNeHHS N0 3HAuYeHHA
fo2 H NOANEPHKHBATDL €€ HA ITOM ypOB-
He, TO TeMNepaTypa BO3AYXa TaKxkKe
H3MEHHTCS, 1O He CKAyKooOpa3sHo,
a 0AaBHO, fipHYyeM npu(mumeuue K
' HOBOMY 3HAUeHHIO {y2 OYAET ACHMNTO-
THYECKHM. ‘

Tlpn o6paTHOM CKauKe B MOMEHT
BPEMEeHH T TeMaepaTypa so3ayxa no-
cTeneitHo BO3BPATHTCH K HCXOAHOMY
3HAYEHHIO. _

Kpusbie, xapakrepusyiouiHe nepe-
XOAHbBIE NPOUECCHl, HMEIT AOCTATOH-
HO caoxnywo gopmy. Hdas ynpoue-
HHWA aHAJN3a HX YA4CTO 3aMCHSIOT
NPOCTHIMH 3KCNOHEH | HAN bHBIMH
HYHKIHAMH, :

B paccmMaTpuBaeMoM TipHMepe OHH
KMEIOT BHA!

AR CKauyka BBepX

!.=t52—Atne—I/T'
AJA CKauyKa BHH3 : p
tn=tnl+Atne_'/T.

rae  Af, — aBCONIOTHAs — Pa3HOCTh
Temnepatyp Bo3ayxa |fe—fsal.

INocrosunas spemenn T xaparte-
PH3YET CKOPOCTL LIPOTEKAHMst lepe-
xonHoro npouecca. Ona onpeness-

eTCH KaK BpEMSs, B Te4eHHUE KOTOPOTo .

TeMnepaTypa BO3JYyXd H3MEHAETCSH
Ha seqnunHy 0,63Af, ot nauaabHoro
3HadeHHs (cM. pHC. 2). Uem Gonblue
NOCTOSIHHAA BPEMEHH, TeM MejJieHHee
npotekaer MePexOAHbId - [pouecc.
YCcn0BHO OH CUHTaeTCAd 3aKOHYEH-
HbIM, eClH TeMneparypa BO3ayxa He
AOWJIa A0 YCTaHOBHBLIErocs 3llaue-
HHs MeHee ueM Ha 1 % oT Hauajb-
HOM Pa3HOCTH. ITO YCJOBHE YLOBAET-
BOpAETCH, €CJH C MOMEHTa Hauana
¢Kauka NpOXOAHT BpeMms T_=>4,6T.

Takum o6pa3om, Temnepatypa 803-
AyXa B NepexOfHOM Mpouecce onpe-
AeNfieTCs ABYMA BeJlMUHHaMH: Ha-
Ya/JibHOH PAa3HOCTLIO Temnepatyp H
nocTosiHHOA Bpemenu. HMx caeayer
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'YUHTHBATDL IIPH PEry/HPOBAHUH TEM-

neparypul BO3AyXa B XIOAHJIbHOH
Kamepe: (CO037laBafl  ynpasisiouiee
BO3ACHCTRHE, HE CReAYyeT OXHAATL
MOMEHTAJLHOTO Nepexoaa K HOBOMY
YCTAHOBUBLUECMYCH 3HAUECHHIO fg.
AHANOrHYHBIA  @HAAH3  CTaTHue-
CKHX (TIpH yCTAHOBHBLIEMCR fpouec-
c€) M JHHAMMYCCKHX (NpH nepexoi-
HOM NPOLECCE) XAPAKTCPHCTHR MOXK -
HO Cje1aTbh NPUMEHHTEALHO K pac-
COJIbHOMY OxJaxAeHHI0. OTNHYHE cO-

CTOHT B TOM, U4TO, MPOXOAA Uepe3

npHGOp OXJAaXK/[AEHHA, PACCON Harpe-
BAETCH, B CBA3M C YCM # PACUYET HAA0
NMPHHUMaTL €F0 CPeAHW  TeM-
neparypy. ‘

Oxaadureab xudKoctu

Oxsnaanreqnb KHAKOCTH (XJaAOHO-
CHTENIfl) MCNONL3YIOT B Pa3jHYHKIX
TEXHONOrHYECKHX Tnpoueccax, B CH-
cTeMax KOHAHLUHOHUDOBAHHA BO3-
Ayxa.

CraTnHuecKuHe H AHHAMH4YeCKMe Xa-
PAKTEPHCTHKHY  OXJNAJHTEASs  KHA-
KOCTH GOJH3KR K XapaKTepHCTHKaM
XGROAHNLHOH KaMepil.

YnpouieHHas cXeMa »OXNagHTeNR
A HAKOCTH NpeACTaBJeHa Ha puc. 3.
OTenNieHHbii XNaAOHOCHTEb € TeM-
nepatypou {5 3abupaercs vacocom H
H3 CuCTemMbl nNoTpe6JieHHA  XOu0-
aa CIX, wanpasnsierca B HCrnapu-

teab H, CAE OXNAXJACTCH KHASLLHM.

npu Temuepatype o XAANAreHTOM, H
¢ Temneparypod [fs BO3BpaulaeTCH

B CI1X.
3anaua ynpabicHus OGWUYHO CBO-

AHTCA K NOMANEPXAHHIO 3aRaHHOI
TeMIIepaTyphl XJAa 0HOCHTENSI HAa Bbl-
X0jl€e M3 OXJAaAHTeNs. . XKHAKOCTH.
BuewHrkMH BO3ACHCTBHAMH  ABAS-
I0TCA Temneparypa fs; B pacxon xJaa-
aoHocutenss G, ynpasJasiiOllKM Mna-
pameTpoMm — TeMmneparypa fp.
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PHC. 3. Cxema OXAAARTEAR MKHAKOCTH




MeToam asTomaru3alHu
00 bEKTOB OXJANIEHHA

-TlonnATHe <«aBTOMaTH3alUHA OODBEKTA
OXJaxKReHHR» BKJAWOYaeT B cebA pe-
weHHe pasanyHLIX 3aaau. Paccmor-
PHM HaHGOJIee pacnpoCTpaHeHHbIe
CXeMbl aBTOMATH3ailHH, pelalHe
TONBKO OAHY 3aJauy — nopnepxa-
HUE TeMIepaTypbl BO3AYXa HIH XHA-
KOro XJaZOHOCHTEJA.

Xo0a00uabran ycranoska ¢ O0HUM
06BeKTOM oxauxdexus

B rakyio ycrauwosky (puc. 4, a)
BXOAAT Komnpeccop KM H xonaen-
carop KA. K komiipeccopy noikaio-
YeH HaXOAALHACA B XONOAHALHON Ka-
mepe K npubop oxaaxpesua [10,
B KOTOPOM HENOCPEACTBEHHO KHIHT
xAanareHt. YnpasJjeHHe ocyluecrn-
AsleT peryJupyminee  ycrpoicrso P
¢ TemueparypHbiM gatunkoMm T. Ho-
NOJIHHTJIbHOE peryaupyolLee
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ycrpoicrso P/I, B KoTOpoM Npoucxo-
JHT ApOCCEeNHPOBAHHe XJaaareHTa,
ob6ecneynsaer TpebGyemoe 3anonHe-
uve npubopa OxJNaXAEHHS Xaad-
areHToM.

YnpasigolluM 1apameTpoM AaJasi
IOJIEP XK UHHA TEMIIePATYpbl BO3ALY-
Xa ABJAAETCA TeMllepaTypa KHIEHHR|
xa1ajaaredta. Ee uamensior nocpea-
CTBOM DEeryJnHpOBaHHA XOJOAONPOH3-
BOAHTEIbHOCTH Komnpeccopa. Ecaw,
HanpHMmep, TeMIepaTypa BO3jyxa no-
BHILWIEETCA HO CPABHEHHI® € 3ajaH-
HOH, TO peryjaupyioouee yCTPOHCTBO
BuipabaThiBaeT CUrHad ynpabjaeHHs,
BLI3bIBAKOUIHI YBEJIHUYCHHE XONONO-
NPOH3BOIAMTEJNLHOCTH, NpPHYEM Ha-

CTOADBKO, HACKWIBKO 1HCOBXOAMMO LA

BOCCTaHOBJAehHS Gajatca.

Peanusogath ynpaBieHHe MOXHO
C HOMOILLK) CHCTEMLI HAABHOIO HIH
CHCTEMBL  THUSHILHUNKOFO  PeryJaHpo-
sauna®,

*CHceTeMy LLAABHOrO peryiuposa-
HHEA MACTO HA3LIBAIOT 2HANOTOBUR HJH
IEHPEPLIBHOH, d CHCTEMY NOIHLHONHOTO
PETYARPOBAHHA — AHCKPETHOW HAH PetH-
HOH.

PHC. 4. Cxema xon0auabHol yCTALOBXM €
OAMKAM O6HheKTOM OXJAAXKACHHN (d) H TPadHKN
(1POIECCOB NPH cHeTeMe aasBHoro {6) u aByx-
NO3NUKOHHOTO (@) Peryanponauns
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X0oNOAKWNBHAA YyCTAaHOBKaA
CCHCTEMOH NNAaBHOTO pery-
NHPOBAHHA NOMKHA WMEThL KOM-
npeccop #“ peryadpyiouiee YCTpoH-
CTBO C COOTBETCTBYIOUIHMH Xapak-
TEPUCTHKaMH (HanpHMep, Kommnpec-
COp C NIaBHbIM H3MEHEHHeM 4acTo-
Tl BPAWEHHS BAla WIH C APOCCEb-
HbIM DErYJATOPOM Ha BCACHIBAIOWECH
JIHHHH).

[lpuban:keHHana kapTdHa npouec-
COB, NMPOHCXOASILIMX B XOJOAMJIbHON
YCTAaHOBKE C CHCTEMON NJIaBHOro pe-
ryJAHPOBaHHs, NPEACTaBAGHE HA rpa-
¢puxe (puc. 4, 6). 1o ropuzonrans-
HbIM OCHM OTJIOXKEHO BpPEeMA T, a no
BEPTHKAJbHLIM OCAM — XOJIOAOAPO-
H3BOJHTENLHOCTL KOoMnpeccopa Qi
M TeMnepaTtyphi foxp, &y H lo. [0 MO-
MEHTA Ty COXPaHANOCL paBHOBCCHE:
tuxpztoxph ty=t, lo=to. Xonopo-
NPOX3BOAHTENBHOCTL  KOMIpeccopa
6blna qul.

B wmoment T, TemnepaTypa (fu
CKa4YKOM MOBBICHNACD J0 fqp2 H OCTA-
aach 1ia 3ToM ypomue. [loBmiuieHHe
ee Bbi3BaJiO PCAKUHIO: HAya/a NoAHH-
MaTbCA TeMmiepaTypa BO3Ayxa, a
COYCTA HEKOTOpCe BPEMA M0 CHrHa-
Ay PErYIHPYWLLECIO YCTPOHCTBE yHBe-
JIHYHAACD XOIO 0N POH3BOAHTENb-
HOCTb KOMrpeccopa H, Kak cJjej-
"CTBHE, CHH3H14Cb TEMIIEPATypa Kune-
HHSl XJajaredta. :

B nepexoaHoM npouecce, BO3HHK-
WweM B XOJOJHALHOH YCTAHOBKe, B
pe3yabTaTe B3aHMOLEHCTBHA BCeX ee
3/1eMCHTOB peryJiHpyeMasi BejHYH-
Ha — Temneparypa BO3jAyxa -— BO3-
BPATHJACH K 3alaHROMY 3Ha4Y€EHHIO ¢,
a XOJ/I0A0NPOH3BOAHTEILHOCTD H TEM-
nepaTtypa KHINEHHA YCTAHOBHJIHCb Ha
HOBLIX 3Ha4YeHHAX Qa2 H loa.

[lono6nuii xe nepexoaHnH npo-
uecc MPOHCXOAHMT H MoOCJe CKauyKo-
06Gpa3HOro NOHHXKEHHA TeMNepaTypmn
BO3AYXAa.

{Iph peanbHOk paGoTe XONOAWJL-
HOH YCTAaHOBKH BHeUJHHe BO3JEHCT-
BHS H3MEHSIIOTCA OGBIUHO HE CKAUYKo-
06pa3Ho, a NocTefeHHo, BCJACACTBHE
yero nNepexojHule npouecchl B ycTa-
HOBKE NMPOTEKAIOT MelJleHHee H 4acTo
6e3 koneGaHui.
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B wenoMm cucrema naassoro pery-
NHPOBAHHA  HAMAY4YWIHM  o6pasom
ofecneuHnaer fiojnepKaHHe Temne-
paTypnl BO3AyXa, OAHAKO HCMOAL3O-
BaHHe ee, oco0eHHO B MajahIX XOJ0-

AHJAbHHIX YCTAaHOBKaX, KOTOpWe yalie: -

SbLiBalOT ¢ OAHHM OG1LEKTOM OXJaxK-
I€HHS, OKAa3biBAeTCA 3KOHOMHUECKH
HEONpPaBAAHHLIM H3-33 BLICOKOH CTOH-
MOCTH 060pYya0BaHHA.

XoaoauabHAaA ycTaHoBKa
CCHCTEMON ABYXNO3HUHOR-
HOIo peryauMpoBanus cHab-
KAETCA  PEryJHpyIOlLHM - YCTPOH-
CTBOM peneitnoro aeictBus. Ouo Ha-
CTPOEHO Ha 4Ba 3afaHHbLIX 3HAYCHHA
peryaupyemoi seaHuHHb. [1Ipn nosbi-
WIeHHH TeMmnepaTyp Bo3AyxXa Ao
3HAYCHHS !, == lyyx NPAMOE CpabaTh-
BaHHe DEryaHpyloilero ycrpoHCcTBa
BLI3LIBAET Nyck Komnpeccopa. [lpu
CHHXXEHHH TeMmnepaTypn BO3ayxa A0
3HAYEHHS t, ==, MTPOHCXOANT O6paAT-
Hoe  cpabaTblBaHHe — KOMIpeccop
ocTaHaBiAHBaeTcs. Pa3HocTh mexay
JHAYCHHAMU lyyex H Loy HA3HIBAIOT
axpgepeninasoMm HAH 30HOH BO3-
Bpara PeryJHpylolero ycTpoicTaa.

X0JIO/MJIbHAA YCTAHOBKA C TaKoOM
CHCTCMOH DCrYAHPOBAHHA paboraet s
peXHMC HenpepuLBHLIX KoueGanHA,
KOTOpbi€ B YCTAHOBHBLIEMCSH TpoLec-
ce MPOHCXOAAT C MOCTOSIHHBLIMH fe-
pHonoMm i yactotoH. [losicHum npouc-
XOASILLHE NPOUECCH C NOMOLBIO Ipa-
duKoB (puc. 4, 8).

Ansa ynpouienns yclOBUMCS, 4TO
npouecchl H3MEHEHHA TeMmnepaTypsl
BO BPEMEHH H300PaXaloTCA NPAMBI-
MH, HaKNOH KOTOPBbIX 3aBHCHT OT
COOTHOLIEHHHA MEXAY XOJOLOMPOH3-
BOJMIUTEJILHOCTbIO KOMIIpeccopa k Ten-
noBoH Harpy3sko#d. {Ipumem, yto npH
pa6oTe Komnpeccopa. Temneparypa
BO3/yXa BCEraa MOoHUKAeTCHA C OAH-
HaKOBOH CKOpPOCTbIO, a focje ero
OCTAHOBKH  CKOPOCTb  IOBBIIUEHHSHA
TeMNeparyph BO3JyXa 3aBHCHT OT
TEMNIOBON HArpy3Kku: npy Goiee BHCO-
KHX 3HaYeHusX ¢,,, TeMRepaTypa Bo3-
AyXa NoaHHMaeTcH ObicTpee.

[Myctb BHauade £y =tup). TpH no-
CTHXKEHHH {3 =[;ycx BKAOYACTCH KOM-
Npeccop, ero XoJ0/01POH3BOLAHTENh-



HOCTb CTAHOBHTCH Quup, @ TEMNepa-
TYpa KHNeHHS — fop (B AeficTBUTEND-
HOCTH HM3MEHEHHS MNPOHCXOAAT le
MCHOBEHHO, HO TaKOe ynpolielue He
HCKa)aeT KauyeCTBeHHOH KapTHHbI).
[Mpr nocTHXeHun f,==ft,n KOMNpec-
COp OCTaHaBJIWBAELTCH, €ro X0JO.J0-
APOH3BOAHTEABHOCTb [(2AACT R0 HY-
Jsl, HAYHHACTCH OTEIICHUE BO3AYXd
kamepol. [TpH 3TOM Temiteparypa ku-
MEHHSA CTU4HOBHTCH PaBHOH Temnepa-
Type Bo3ayxa. B moment, koraa
BHOBb [la= {uycx, UHKJ NOBTOPAETCH.

Taxkum of6paiom, B npoMexyrke
spemedH oT 0 a0 T, ycTaHaBauBa-
IOTCA KOJCOAHHR .C TIEPHOROM UHKAA
Ty, AJHTENLHOCTAMH paboued uyacth
uukna 1, H Hepaboueit T, Cpexn-
HSif TEMNeparypa KHNEHHS B 3TOM
NPOMENYTKE BPeMeHH lycpi.

B MomeHT Bpemenu T, TeMnepa-
TYPa loxp NOBIWLAGTCH A0 foxp2 H OCTA-
eTCA TaKOH KO MOMEHTa BPEMCHH To.
B 3TOM npomexyTke BpeMeHH nepHoa
LHKAA CTAHOBHTCSH T2, AVIHTEJIbHOCTb
HepabBouell 4acTH UHKAA — Ta2 (MO
YCAOBHIO  AJHTENbHOCTb  paboued
yacTH UHKAA He Mmensercs). Cpen-
HAS TeMnepaTypa KUMEeHHA CHHXKa-
ercd 10 lopa, €M OGYCAOBAHBAETCH
GoJbilUKHK OTBOJ TeMJIOTH.

Hetrpyaro caeaats noaobtne no-
CTPOEHHS ¥ JLIS yyacTKa, rie temie-
PATYypa OKPYXaloWwWeHd Cpean pap-
Ha toxpii-.

TennoBy0 HArpy3Ky 13 XOROAMAL-
BYIO YCTAHOBRY OpPUIBIIO OUCHHBATL
KO3(PHUHEHTOM paGouero BPeMCHH
b==1,/t,, KOTOpLIH H3MeHseTcH oT ()
(NpH NOJHOM OTCYTCTBHH TCRJIOBOW
Harpysku) Ao 1 (npH HelpepbiBHOH
paGoTe KoMmpeciopa, KOrAa Temnio-
Bas Harpyka paBHa ero XoJo20-
MPOH3IBOAHTEIBHOCTH).

[Tpn npouux paBHbIX YCJOBHSX 4a-
CTOTd UHKJOB MNYCK — OCTAHOBKA
KOMIIpeccopa 3aBHCHT OT ZH(epell-
HH4Ja peryJHpyloinero ycrpoiicraa:
4eM OH MeHbLIE, TeM valle BKJIKYa-
eTCcsl H OTKJII0YaeTcH KOMIpeccop.
[TosTomy npu Bubope nudpdepenuna-
JAd CJAeLyeT HCXORHTb He TOJbKO H3
TPpeOYCMOH TOYHOCTH MOAUEPKAHHS
TeMneparypbl BO3Ayxa, HO H AOMNYCTH-

MOH 4acTOTbl [IYCKOB KOMIIpeccapa.

[To cpaBHenuio ¢ cHcTeMOi naiaB-
HOIO pPCryaHpOBAHHR CHCTEMA ABYX-
NO3HIHOHHOIO perynxpoBaHHa pea-
auszyerca 6ojiee NPOCTbIMH H Aelie-
phiMH cpescraamii. Braropaps Tomy,
YTO H3-3d HHCPUHOHHOCTH OOLEKTOB
oxaanienns Kojaebanusi Temiepary-
pul BO3JlyXad B 3HAYMTCALHOR cTelNg-
HH CUAAAKHBAKOTCH, 4 UWHKAL HE [10-
JYHAKOTCA  CAHUIKOM  KODOTKHMH,
CHCTEMd ABYXNO3HILHONNOTO PCLYaH-
POBAHHS B XOJOAHILHLIX YCTAHOBKAX
C OAHHM OOBLEKTOM OXNAXKJECHHA 10-
JYy4dila [PCHMYLUECTBEHHOE pdclpo-
CTpaselne.

XoaoQuasnas ycranoska ¢ He-
CKOAbKUMU OOBEKTAMU OXaamOenus

Takue ycTaHOBKH HAaXOAAT LWHPO-
KOC NPHMEHEHHE HA XO.JOAHJIbHHKAX
IPOMBILUNEHHOCTH H TOPrOBAK.

ABTOMAaTHUYECKO® ynpasjlende HX
paboTOH, KdK H XOJOAWIbHHIX YCTa-
HOBOK € O/JH#M OOBEKTOM OXJaX-
JAEHHS, MOXKET OCYLLECTBAATLCA € 110~
MOLLBLIO CHCTEMbl NAABHOMO HJIH CH-
CTEMBbl MO3HI{HOHHOTO PETYJIHPOBAHHSA
TEMIICPATYPl BOMLYXd B XOJNOLHJb-
HbIX Kamepax.

XoaoaHAbLHAA YCTAHOBKaA
C CHCTEMOH ILMAaBHOTO pery-
AHpoBaHha (puc. 5, a) COCTOMT
H3 Komnpeccopa KM, kouacncaropa
K. pecnsepa PC. K romnpeccopy
npMcoesHicHb NPHEOPH  OXJaXK/e-
wust {101, (102, [TO3 Tpex xonoani -
X Kamep K/, K2 n K3.

Ilas nopanep)KdHua TeMmnepaTyphl
BO3AYXa B Ka)XAOH Kamepe HMeTCH
peryinpyioune ycrpoiictsa Pl, P2 u
P3, KoTophle 8 3aBHCHMOCTH OT 3Ha-
YyeHHn fy NAABHO OTKPBLIBAIOT MJIH 3a-
KPHIBAIOT Kianaub, yCTaHOBACHHbLIE
Ha BCachiBAIOILHX JHHHAX KOMIIpecC-
COpa OT COOTBETCTBYIOWHX NPHOCPOB
OXJAXKAEHHSA, U3MEHAA TaKkum obpa-
30M TEMOEpaTypy KHNCHHSE XA alareH-
Ta B HyXHbX npeaenax. Coorser-
CTBEHHO YBEJAHUYHBAETCA WIAH YMEHb-
11AeTCA OTBOA TENJOTHI H3 XOAOLHIb-
HOH KaMepbi, H B HEH [OALCPHKH-
Baercs  3ajaHnasm  TeMnepartypa
BO3jyXa.
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Peryanpyowue ycrpoiictea PJ/T/, PHC. 5. Cxema x0M0R4ALHOH yCTaHOBKR

P12, PII13 n B 3TOR cxeMe BbNOA-
HAKT QYHKUHIO AHTaHUS NPHOOPOB
OXJ2XKAEHHH HEOOXO/NHMBIM KOJIHuE-
CTROM XJajarenra.

CpeiicTBa aBTOMATHKH B PAa3HhLiX
XOJIOAHIAbHREIX KaMepax paboTawT He-
1aBHCHMO JApyr OT ApYra, uTo Ho3-
BOJISIET MOMLEPHKHBATh B HHX Pa3Hble

TeMMmepaTypbl BO3AyXa.

Peryaarop P, cpa6aTuBalowui
HPH H3MEHEHHH AaBJICHWA BO BCAcul
BAOWER AHHHK, yapaBAseT XAIoAo-
{1POM3BOLHTENLIOCTLIO KaMilpeccopa.
3afasnoe naBieHHE P, BLIGHPEOT
¢ pacyerom, YToGh OHO OLLIO HUXKe
HJIK PaBHO HAHHH3IIEMY PACUETHOMY
Jasiendio, obecnedrBaluieMy Tpe-
6yeMyio TeMNeparypy KHUEHHA B
np#éope oxna>KAEHHS.
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C HECKOALKHMB O6LEKTaMH OXABKACHHE W CH-
CTeMOR NNaBHOre (@) M ABYXMU3IKUHOWHOTO
(6) peryanposanua

Ilpu GosbioH TenaosoR Harpysxe
HA XOAOAHJLHLIC KAMEpul BO BCAChi-
BAIOLLYIO AMHKIO KOMNPECCOpPd NOCTY-
NHT OuJblie N4poB XAaJarchTa, B
peay.ibTdaTe Yero NOBLICHTCH AaBne-
HHe Dy, cpa6oTaeT peryastop P, Ko-
TOPBIA, B CBOIO OUCPEAb, YBEIWSHT
X0JOLONPOK3BOAHTCABHOCT b KOM -

npeccopa.

CucTeMy RAABHOIG peryauposa-
HUA NPUMEHAIOT B TeX CNYUHaNX, KOraa
rpedyeTcy BECHMA TOUHOR NOAACPXK4-
HHMe TemnepaTtypbl BO3AyXa B X0J0-
JIMALHLIX KAMEpax ¥ He JA0IycKaloTcs
ee Kouebanus..



JnepretHyeckad 3¢ eKT HBHOCTD
YCTAHOBKH CHHIKAETCS, €CAH KUM-
npeccop paboracer npd 6osiee HHIKHX,
YeM HYXHO DAH OTAEJibHLIX KaMep,
AABNCHHAX BCACHIBaHHA.

XonoauabHana ycTaHoBKaA
C CHCTEMON ABYXNO3HUILHOH-
HOTo PeryJHpoOBaHHus
(puc. 5, 6) oraHuaeTCH OT paccMoT-
pPEHHON BeilUEe TEeM, 4TO TeMmHepaTypa
KMAEHHA XJajaresta B npubopax
OXJIaXKACHHA BCEX KaMep OAHHAKOBa,
B CBSA3H C 4YeM B Kamepax nojaep-
XKHUBAWTCH O6JH3KHE TeMIepaTyphl.
XJlagareHT noA4eTCA B NPHOOpPLI
oxJa)kaeins Hacocom M, 3abupaio-
A(AM €r0 H3 LHUPKYJSLUHOHHOro pe-
cupepa I[P, rpe OoH HaxOAHMTCA NpH
TeMmneparype kHneHun. B cBs3u ¢ Tem
YTO KPATHOCTH UHPKYRAAUHH XHIAKO-
cTH GoJblue eAHHHUb, HeHCNapHB-
Wasacas B [PpHOOpPaAx OXJa>KAeHUA
JKHAKOCTH BO3BPAlLAETCA B LHPKY-
JALHOHHLIA pecHBep, a Hap oTcachl-
BAETCH KOMIIPECCOpPOM.

Temneparypa BO3AyXa B XOJ0-
NHAbHBIX  KaMepax  peryjHpyercs
ycrpoiicteamn P, P2 n P3 apyx-

NO3HUHOHHOrO JACHCTBHA, KOTOpbIEe
ynpasJsiior OTKpPHITHEM — 3aKphi-
THEM 3JIeKTPOMATHHTHLIX (CONEHOHA-
HHX) Kaanasos 3B/, 3B2 u 3B3
(HanmOMHUM, 4YTO B XOJOAMJIbLHOH
yCTaHOBKeE C OAHHM OGbEKTOM OX/NaX-
IleHHA  Noj0GHOe  peryJaupyloiiee
YCTPOACTBO YNpasJjseT [YCKOM —
OCTaHOBKOH KOMmnpeccopa).

Kak u B cxeme sa pHuc. 5, a, pery-
AATOP P RO A4BJEeHHIO BCacbiBAHHA
H3MEHAET X0J1040NPON3BOAHTENb-
HOCTbk KoMmmrpeccopa. Peryaupyowmee
ycTpoiictBo Pl cayXnT Aas Nura-
HHA  UHPKYJSALHOHHOrO  pecHBCpa
XKHAKHM XJA3AareHTOM.

‘CHcreMd ABYXMO3HULHKOHHOTO pery-
AHUPOBAHHS MOXeT OWTb NpPHMEHeHa
He TOJIbKO B HACOCHO-UHPKYJASIHOH-
HblX, HO # JIOOLIX APYrHX CHCTeMax
OXJAX/ACHHA.

bnaropapn npocrore ocyluecra.ne-
HHSl H HEBLICOKOH CTOHMOCTH fIpH-
MEHSAEMBIX PeryHpYIOUIHX YCTPOHCTS
CHCTEMe ABYXHO3HULHOHHOTO PEryJiu-
pOBAHUA  OTAAETCst  NPEAfOuTeHHe
fipH aBTOMATH3aUHH ycTanosox: xo-
JIOAHIILHBIX Kamep.



TEMA 13

CniocoObl peryjuposaHus
X0J10A0NPOH3BOAHTENbHOCTH

KOMIpeccopos

Has " nojgllepkanng ¢ Tpebyemoii
TOYHOCTbIO TeMiepaTypbl B 00GbeKTe

oxnaXKieHna (Bo3lyxa B KaMepe HiH -

XNaJOHOCHTCJISt B MATHCTPAAN) Tpe-
Oycresn COOTBCTCTBYIOUIHM  06pasom
H3MCHSITL TEMIICPATYPY KHIIEHHA XJa-
Aareura. 3To  AOCTHTEeTcd ¢ [Mo-
MOIILLI0O  aBTOMATHYECKON cHCTeMbl
OJaBHOTO HJAH MO3HUHOHHOrO (CTy-
ICHHATOro) PeryaHpoBaHia Xoa0.40-
NPOH3BOAHTEJBHOCTH KOMmOpeccopa.

Peryanposanue XoJn0a0NpOK3BO-
AKTEAbHOCTH NOPIIHEBOr0 KOM-
npeccopa.

B xodoauAbHLIX yCTaHOBKax ¢
IIOPUIHEBBIMH KOMTIPECCOPAMH ' M dJ10H
H CpelHel  XOJOLOIPOH3IBOAUTENb-
'HOCTH NPHUMEHSIOT B OCHOBHOM CH-
CTEMY NO3HLLHOHHOTO PEryJTHPORAHNA.
[pn 3tom cucTema, OCHOBaHHAR Ha
cnocofe «NyCK — OCTAHOBKA® KOM-
npeccopa, fBAseTca HauboJsee lpo-
CTOf, JIeIIEeBOR H HAJEHHON.

Ha puc. 1 noxkaszana yupouleh-
Haw €XeMa Pery.HpoBalis XOJOA0-
HPOHIBORNTCALHOCTH  IIYCKOM - - OC-
TUHOBKOR Kumnpeccopa. Xoaoanin-
Has yCT4HOBKa YCJAOBHO pa3jedeHa
Ha NBe 4acTH: OODBEKT OXJdXACHHA
06 u xodoauabHan MmalnHa XM ¢
nopuHeBHM KomipeccopoM. B o6bex-
T€ OXJUKIACHHA C MOMOLLLIO X0.0-
AWJBHOH MallKHLL MOAAEPHHBAETCH
3ajlaHHaH Temnepartypa t.. Ynpas-
JleHde XOJNOAHJILHOH MallHHOW ocy-
wecrsanercs peryastopoM Pl1, no-

AYUQOULHM CHIHAA OT JIaTHHKA TeM-
nepatypn 7.

PeryaupoBaHue XOJORONPOH3BO- .

LHTEJBHOCTH NYCKOM — OCTAHOBKO#H
KOMIIpeccopa MpPHUMeHsieTCsl B CUCTe-
MaX 4BTOMATHKH XOJOAMJAbLHbLIX Ma-
wud Y10 «MesnTonoasxoaoamaius
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PHC. L anomennau CXeMa Pery/iHpoBaHHA
X0AOAONPOHIBOAHTENLHOCTH nopuiHesoro
KOoMnpeccopa:
Q. — obutke TénaonpurokH; G — pacxoa
xJjlanarenta .

u 3aBola «Komnaexrxoaoamauss

(r. Crpalenni).

- B xoaoanapHnix Mawndax J10-
«Menutonoapxeaoamai» 3ne-
MEHTOM, YNPAaB/SAIOWHM KOMIIpPEeCcco-
pOM, ABAHETCH AATUHK-pesc Temne-
parypm, KOHTAKT KOTOPOro
BKAOHUIOTCH B UCHL OOGMOTKH Maf-
HHTHOFO  1YCKATCAs  KOMIIPECcopa.
B xoaonniauinx Manniiax ann ppyk-
TOXDAIWINOL,  BLIYCKACMIX  CTP#-
WICHCKHM 3:a8040M « KoMiekrxoaon-
Malli», HCNOABL3YETCA PEryiaTop TeM-

_neparypel Tuna TM. B kavectne

NaTuHka TemInepaTypel BO (pyKTO-
XPaHWIHLLIE CAYRNT Tepmoiipeobpa-
30BaTe)ib CONPOTHBAEHHA rpasyHpon-
Ku J0M.

opuiHennte komnpeccopni [1110
u 11220 (mockoBckoro 3aBona «Kom-
npeccop»), [1b40, 11660, ITB80 #u
AB100 (Yeprecckoro szaBoaa xodno-
AWALHOTO MauIMHOCTpoeHHA), PY40
# QY80 (UnuTHHCKOrOo MauiHHOCTPOH-
TeNbHOTO 3aBOAA) CHabXKeHbl aBTO-
YCTPOHCTBOM 3JEKTPO-
MATHHTHOIO OTMHMA BCACKIBAIOLIHKX
KJ1aTlaHoB.



Bcee BcacblBaioliHe Kianaksl B 3a-
BHCHMOCTH OT UYHCIA UWIHHADOB
' KOMrpeccopa pa36HBAIOTCA Ha TPH—
yeTbipe rpynnbl (CTyneHu). DaexkTpo-
MarHUTHBIM OTAKMMOM KaKaOH Ipyn-
Nbl KI1anaHoB YNpaBisieT CBOC peJe
(oAHO MAM ABa), Monywaiouee CHr-
Ha/bl OT NATYHKA TeMneparypsl HiH
NAaTUHKA AABJIEHAA, HAXOARILETOCA B
06BEKTE OXJNAMACHHA,
B npeacaax xax20i cTyneHu kia-
naHbl paboTaOT HMMAYAbCHO € H3iMe-

HAIOULHMCH HHTEPBAJIOM BPEMEHH OT-
KPLITHA W 3aKkpuTHs. [Tepekaiouenue

CTylleHeH NPOKCXOAMT MpPH W3Mele-

HHH X000 POH3BOAHTENLHOCTH
Ha 25 %.

BouamoxHoeTL  peryauposauns
BPEeMEeHH MEPEKNIQYERHR WHAHHAPOB
npu6nmxaer MO3HUHOHHYIO CHCTEMY
K TINaBHOA CHCTEME PeryHPOBAHMS.

XONO/HABHLIE MALIUHBL U arpera-
Tbl C MOPILHEBBIMK KOMIIpeccopamu
.MOCTABAAIOTCH € KOMIIEKTHbIMH
ycTpoiicTBamu aBTomaThku SIAH2607
LIOH2603, umewuHMH B cBOEM CO-
cTaBe . SILLMK pery.iupoBasus
STAH9201-00011, B xoTopoM pacno-
naraoTca  ON0K NMTaHudA, NJIAaThl
ynpasjieHus TCpPyANaMH BCacbiBalo-
KX KNAMAHOB, YCHAHTENH CHIHANOB
AATUHKOB H APYFHE 3AEMCHTBI CHCTE-
Mbl aBTOMATHKH.

Slwnxk peryaupoBabns obecneuu-

BaeT He TOMbKO H3MeHeHHe X0J0[0-
npousBoaxTenbHocTH (25, 50, 75
100 %), HO w pasrpysky Komnpec-
copa NpH NyckKe: Ha BCe TPH TaThl
YNpaBJieHHs TPyNnaMH K2anaHos Bbl-

AaeTCcA CHrHan, K{)TOpbll:I CHUMAECTCH

yepes onpeneneuuoe BpeMs  nocJe
nycKa.

Kpome perynupoaauuu X0N0/0-
MPOWIBOAHTENLHOCTH MYCKOM —-0C-
TAHOBKOM KOMIIPpECCOpa H H3MeHe-
'HHEM uncaa paboTaruux LHJIHHA-
pOB, MPHMEHAIOT TaKXe cnocob pe-
ryMMpoOBaHUA  APOCCENHPOBAHHEM
BCAChIBAEMOro NMapa B COBOKYMHOCTH
¢ GainacHpoBanueM. ITOT .cnocob,
OAHAaKO, H3-3a OONbIIINX 3HEpPretTH-
_ YeCKHX [10T€pPb H 3HAMKTENBHOrO. fje-

- TdloUlHX

poBaHuA

perpesa KUMIIPeCCOpd HCMOJb3yeTca
KpaiHe peixko. He Hawea wpoxoro
HPHMEHEHHA W Cnocob peryanpoBa-
HHA XONOAOTIPOH3BOLUTENBHOCTH My-
TEM H3MEHCHHST UYaCTOThl BPALULCHHUS
BaJa H3-3a CJIOKIIOrO NPUBOAA KOM-
npeccopa.

KpuTepuem oueHKH pasivunbX
cnoco6oB  PeryJHpoBaHUst  XOJOAC-
NPOU3BOAHTEABHOCTH ABJIHETCH HX
TeXHHKO-3KOHOMHuUeCKas 3P dexTHB-
HocTb. Mcxoas u3 3toro paccmotpen-
Hble CMOCOGLI MOXHO PacnoNOXHTb B
TakoH HOCJEL0BaTeNLHOCTH: MYyCK -—
O0CTAHOBKA, H3MEHeHHe 4yHcaa pa6o-
UHJHHIPOR, APOCCEaHPO-
BaHHe u OafinacHpoBaHHe, H3MeHe-
HHE YaCTOTbl BpauleHUs BaJja.

Peryanposanne . Xx010A0NPOKH3-
BOAHTEJIbHOCTH BHHTOBOrO KOM-
npeccopa.

B Xo/sloaMabHBIX ycTaHOBKax ¢
BMHTOBbIM  KOMMpPEeccopoM npHMe-
HAIOTCA CHCTEMbl TJIABHOrO peryJH-
XOJN0AONPOH3BOAHTEAD-
HOCTH B WHPOKUX npenesax <
NOMOWbIO CAELHANLHOIO 30J0THH-
Ka, HaXoAslulerocss B Komnpeccope
(pHc. 2).

PoTtopul BHHTOBOI'O KoMipeccopa
BPallaOTCA B UW/IHHAPAX, HHAIUSS

. 4aCTb -KOTOPLIX BLINOJAHCHA B BHAE

HEMOZBHKHOK CTEHKH K TOABHXHOIO
30J0THHKA. Koraa 30J0THHK HaXO0-
AHTCH B NEBOM KpafiHeM 10N0XKEHHH,
OH BMJIOTHYIO NPHMbLIKAeT K Henoa-
BH/KHOR cTelKe, 06pa3ya cnsiowHbe
nuauHapu. TIpu nepemeutenuu 3o-
JOTHHKA BHpaBo o0pa3yeTcs Uledb,
B PE3YNbTATE H€r0 YMEHLIAETCA XOf
cAKAaTHs BHHTOB H TEM CaMbiM —

XONOAONPOHIBOAHTELKOCTD  KOMII-
peccopa.
Iaa  nepemeiieHHs  30J0THUKA

KOMIIpeCcCopa [PHMEHSAIOT 3JIEKTPH-

- 4eCKHA HAM THAPABNHYECKHH NpH-

son [3]. IlaWubii cnoco6 pery.an-
pOBaHHS peaJM30B4aH B MHKPONpPO-
LLeCCOPHOM KOMIMJeKce CpeiCTB aB-
TOMaTH4eckoro xostpoasa [l].
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PUC. 2. 3oaoTHnkoBOoe ycTpoicYBO uan
H3IMENEHHA XOHORONPONIBOAUTEALHOCTH BHH-
TOBOrO KOMRpECCOpa:

[ — poropel; 2 - HENOABHAHAR  CTCHKI;
3 - NOABHXKRUI 3040THHK; 4 -— npaBYL 30-
AOTHHKA

Perynuponauue X0A0A0NPOH3BO- -

AWTENBHOCTH
KoMApeccopa
B XONOAMJBHLIX YCTAHOBKax ¢
neHTpobeKHBIM KOMIPECCOPOM, KuK H
C BIHTOBBHIM, HCMONb3YIOT CHCTEMY
nAasnoro peryanposanis. OcHoBioi
cnocoG  peryJnpoBaHusi  X0A030-
POUIBOLAHTEALHOCTH —  H3MeHeHHe

neHTpodexHoro
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PHC. 3. MexanusM nosopoTa JONATOK BXOM-
HOI'O HanpasasOwWero annapara:

[ — ocHOBaHNE, 2 — NOBOPOTHas JIONATKA,
3 — npnsoanoft paank; 4 - mecrepun; 5 —
NPUBOA WIECTCPCH

KOJHYECTBa BCACHIBACMOTO' KOMIIpeC-
COpPOM napa. 2To AOCTHraercsi No-
BOPOTOM JIOHATOK BXOJOr0 Hallpan-
AAIOULEro alinapara ¢ HoMoIubIO cne-
HHANBLHOFD MEXaHW3Ma C JeKTpuue-
CKHM HJH TIHeBMATHUYECKHM [1pHBO-
nom (puc. 3). '
X0J0AGAPOHIBOAHTEABHOCTD  H3-

MCHsieTest HiaBdo ot 10 no 100 9%.




JLust nocTikeHns yeroiuusoi pa-
60Tl UEHTPOOEAHOMO KOMIIpeccopa B
HIHPOKOM AHANa3oHe OCHOBHOM Cno-
cob  perynnpoBaHMsi  XOJ010MPOH3-
BOJAHTEJBLHOCTH C NOMOLULILIO BXO/IHO-
rO  HANPABAAIULCTO anpapata jo-
HOJSHYMETCH 11POTHBONOMIIAXHBIM -pe-
FYAHPOBAIIHEM # CXEMAMH Orpainuc-
U BOTPebasieMod MOIILHOCTH, AH4-
JOUHIHLIC CXEMD] HPHMEHSIOTCR H AR
pPeryJupoBaHda  XON0A0NPOH3BOLN-
TOABHOCTH BHHTOBBLIX KOMIIPECCOpos.

Pcrynupoaa Hile XOJTONONPOH3BO-

UHTEABHOCTH APOCCRAHPOBAHUEM 1L -
chlBaeMoro napa ¢ HalnacHpoBaHm-
¢M I BHUTOBBIX H  UeHTpobex-
HBIX  KOMUPeccopouB, Kak H AAf
fOplHEeBbIX, NIPHMEHSIOT peaKo.

XonoauabHuie MaillHHK B arpera-
Thi € LEHTPOBCKHLIM KOMOPECCOPOM
KOMIJIEKTYI0T CHCTCMOR YNpaBJeHiia
«Mukpoxonoa» [2].

Cnucok antepatypu

I. Bacuua B. il., Pyagaxos E il
Muxpolipoyeccopnbiit KOMIIAEKC
CPCACTB  ABTOMATHYETKOTOG  KOHTPUJLA
KCA-MI // Xonomubdas Texnuka,
1991, Ne 4.

2. CnenlHastH3HPOBAHHARA MHK-
punpoueccophas  cncrteMa  «MuKpo-
xono0d» / KO. M. Bopubren, A. E. Be-
pecHes, I'. A. Ilvcapes w np. //
Xonoauanunag vexuinka. 1991, Ne 4.

3. Yxwanckuih B. C. AstoMaTH3auus

XOJUAHIBHBIX MdUIHH M YCTAHOBUK,
M.: Jlerkas W nuiesas RpoMbtUIIEH-
HOCTB, 1982. .



TEMA 14

ABTOMaTHYECKOE peryaupoBaHue
3aM0JHEHHS1 HCNaAPHTeNeH

XOJOAHJIbHBIX MAUIHUH

OTBoA TenJoTbl OT OXJaXJ1aeMoro
06beKTa ¢ MOMOLLbLIO NapoKoMnpec-
CHOHHOH XOJOAHJILHOH MaluuHbl MpPo-
HCXOAHT 3a CYET KHNEHHS XJaagareHra
B ucnapurtede. OueBHAHO, YTO 4YeM
Doablue KUNALLCrO xAajareHra B UC-
naputene, Tem Godblue TeNJOTbl MO-
AKeT 6LTL oTpejeno. QUKo np 13-
ObITKC MHAKOIO XJaJareHTa B HCla-
puTeste BO3HHKAeT onacHocTb fiona-
AaHHA €ro BMECTEe ¢ BCACHBAEMbIM
napoM B KOMIpPECCOp, uUTO 4peBaTo
THAPABJHYECKHM YA APOM, HAPYLUEHH-
€M ILHPKYJISILHH MacJa ¥ CpPLIBOM pa-
60TEl UK aBaprel XOJOAHJbLHOH Ma-
UIMHAI.

Hcxoas M3 3toro 3agaua aBToma-
TH3al UK MPOUECCa 3anoJaHeHHsT (MH-
TAHHA)} HCNAPHTEJIS XJiallareHTOM 3a-
KJI0YaeTCH B peryJHpoOBaHHH NOJAYH
ONTHMAJIBHOTO KOJIHYECTBA XJadareH-
Ta, ofecneuHBalOLlero MakCUMaablo
BO3MOXXHbLIH OTBOJ TeMJOThHl OT OX-
JaxaaemMoro 06bhekTa npy rapaHTH-
poBahiiM  Oeszasapuiinoit  paboTnl
KoMnpeccopa W BO3Bpara Macjaa M3
HCnapuTes.

ABTOMaTHYeCcKas cHCTeMa [HTAa-
Husi ucnapurena (ACIIH) socnpuuk-
MaeT H3MeHCHHe:

WJH TIcperpeBa napa XxJajarcita
Ha BbIXOAE H3 HCNapHTead,

HAH YPOBHS MKHAKOrO XJafareuta
B HCMapurese.

B XON0AHALHBIX MaillHHAX, B KO-
TOPBIX OCHOBHAsl Macca XJajarenTta
HaXOAMTCS HA CTOPOHE BBICOKOTO AaB-
JIeHHSA (B KOHACHCATODPE WJiH pecuBe-
pe), moryT ObiT npuMeneus ACITH
060X THNOB. OHH peryiupyioT Noja-
4y XKHAKOro XJlajareita B HCIapH-
TeJsb NocJe ApPOCCeaHPOBaHHS.

B xonopunbHBIX MalwMHax, B KO-
TOPbIX BeCb KHAKHA XAagareHT Ha-
XOAHTCSI HA CTOPOHE HHU3KOro AaB-
nedusi, npumedaloT toabko ACIIH,
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XJdaaaresTom

pearupyiowyio Ha H3MEHeHHe YPOBHA
xunkocru. ACIIH  o6ecieunBaer
ApoCccennpoBatHe XHAKOCTH H THA-
pPaBAHUCCKH 3aTBOpP (HpenyuTCTBYiO-
ULHA NpOpLIBY NMapa) nepen peryJtiu-
PYIOILLHM Opratom.

ACITH no neperpesy napa Hc-
HOUELIYIOT OOLIIHO BO (PPLCoHUBLIX XO-
JIOAHJIbHBIX MAIUHHAX C HE3A4TOMJEeH-
HBIMH  HCNAPHTENNMH He60JbLIOro
o6beMa (6aTapen, BO3AYyXOOXAaAUTE-
JH, KOKYXOTPYOHble HCNapHTeNH C
BUYTPHTPYOHLIM KHIICHHEM).

Ileperpesom napa Af, HasbiBalOT
pPa3sHOCTb MEXAY = TemnepaTypaM
XJaaaaredTd Ha BbiXOA€ W3 HCNapH-

Tens £, H KHNEHUA [y

Temnepartypa £, MOXeT GhiTb H3-
MepeHa, HallpHMED, TEePMOMETPOM.
Temnepatypa fo olHO3HayHO CBf3a-
Ha C NlaBJEHHEM KHMNEeHHs P, H3Me-
pPfieMBIM MaHOMETPOM, OHA MOXKeT
ObiTb  onpeaesieHa o Tabaduam
CBOHCTB HACHLILLEHHLIX NAPOB XJak-
areuTa.

OCHOBHBLIM [IPHOOPOM, BOCIHPHHH-
MaloULHM H3MEHEeHHe feperpesa napa,
ABJSIETCSH TEPMOPEryJHPYIOUIHA BeH-
THib (TPB).

Ha sxon TPB (puc. 1, a) xua-
KWH XJadareHT N0O1aeTcsl 3 KOlJeH-
catopa. B kaanane TPB on apocce-
JUPYETCS OT AABJICHHS KOMACHCAUHH
P, 00 RABAEHHST KHOCHHR] Py, TPH,
3TOM Y4CTb XKHAKOCTH 11peBpaLLacTCs
B nap. [lapokuakocTHan cMecb no-
cTynaer B Hcnapurean H.

[Mpeo6pa3oBaHHe M3MEHEHHA [e-
perpeBa napa B TepeMelleHHe Khia-
naHa # Te€M CAMbIM B H3MEHeHHE II0-
JAYH XJad4arcHTa B HCNapuTeab oCy-
IWECTBANETCR TEPMOCHCTEMOH, B KO-
TOPOH UYyBCTBHTENLHBIM 3JIEMCHTOM
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nax 2 ! 7 a -~ cxeMma: [ — BHHT 4AW HACTPORKH, 2 --
a,m‘, ""—'1"’— uwToK; 3 -— meMOpaHHan Kopobka; 4 — MeM-
6paHa; § — CaNbLHHK WTOKA, 6 -~ NpYXKHHA;
/ é 7 — caibHHK BHHTAZ HAacTPOHKH, 8 — Kanma-
/ HoM| AsipHan Tpy6Ka; 9 — BHeIIHAR ypaBHUTeNb-
Haa JanrdndA; [0 — TepMmoGanaon,
i 6 — cTartH4ecKad XapaxkTepucTHka: | — (1pH
Lrer - cpejHell HACTPOHKE, 2 — NPH MHHHMAJAbHOR
Alyo Moy 4ty HacTpoMKe; 3 — NpH  MAKCHMaapHOR Ha-
& CTpoike

$iBAsleTC MEMOPAH4A, COeAHHEHHAs CO
WTOKOM KJaanaHa. Mem6paHna pacrio-
AoXKena B MeMOpaHHON Kopobxe, Cis-
3aHHON KaNHAAAPHOH TPYOKO#H ¢ Tep-
MO0 3JVIOHOM, YCTAHABAHBACMBIM Ha
BbIXO/le H3 HCrapuTes.

3aMKHY Tl 061L,EM TEPMOCHCTEMb
32110AHEH NAPOKUAKOCTHLIM  Bellie-
CTBOM: »KHAKOCTb HAXOAHTCH B Tep-
MoOaNaOle, [1aD — B  KAlWJINSPHOH
TpyOke H HaamemOpaHHOH TMOJOCTH.
Jlasnenne B TepMocHCTEMe PE3KO H3-
MEHACTCH MPH H3IMEHCHMM Tewmaepa-
TYpbI.

Temnepatypa Ttepmobasuota co-
orsercTByer ¢, .. [locneansn Bolue,
yem to. Temneparype f,, coorner-
CTBYET RABJEHHE B TECPMOCHCTEME P,

B nonoct noxy memGpaHohl uepes
BHEIIHIOI YDABHHTEJbHYIO JHHHIO
yCTaHABJAHBAETCA JaBJieHHe, paBHOE
AaBJIEHHIO HAa BbIXOAE H3 HCNApHTEeAs
P oux KOTOPGE HE3HAUHMTENLHO (HA Be-
JIHUHIY FHAPABAHYECKUX [IOTCPb B HC-
napureae) OTAHYAETCH OT AABJIEHHS
KHNEeHHs pPo.

Takum ofpa3om, Mem6paHa Ha-
XOAMTCA UOA JAeHCTBHEM ABYX A4B-
JEeHHH P, H Py, CO3AAIOUIMAX pPe3yb-
TUPYIOILYI0 CHAY, MNPONOPUHOHAb-
HY10 HX Pa3HOCTH.

B orpasnuenHoM AxanaszoHe MOXK-
HO CYHTATb H3MEHEHHE JaBJIEHHA NPO-
NOPUHOHANDHBIM H3MEHEHHIO TeMre-
patypu. CregoBarensHo, Ha meM6pa-
HY 1eHCTBYIOT CHJibl, NpONnoOpUHOHAb-
Hble Pa3HOCTH TemMneparyp
lyx—Ulo, T. €. neperpeBy napa Al,.

Yem Goabuie feperpes napa, TeM
Bbllne jJaBjetie B HaaMeMOpPaHHOH
nojoctd. Ono 3acrasasier membpany
nepeMellaTbCsl BHM3 — KJanaH ofT-
KpbiBaeTCs, - XJafareHT MOCTynaer B
Henapureap. [lpu ymeHblieHdn ne-
perpeBa liapa KJanaH 3aKpulBaeTcA
Nojd QeACTBHEM [PYXKHHLI.

Hactpoiiky TPB Ha nauano ot-
KPbiTHA KJAaNaHa no 3aAaHHOMY nepe-
rpeBy napa OCyiUleCTBASIOT Peryaupo-
BaHHEM CTeNeHH CHATHA NPYXKHHB
¢ N[OMOULBIO BHHTa, YIJIOTHAEMOFO
casbHukom. TloamemGpannaa no-
JIOCTb OTJEJIReTCsA OT BbIXQAHOHW MNO-
aoctHh TPB Takxe canbHHKOM.

TPB takoro THna naswsaior TPB
C BHELWHWM YPpaBHHBAHHEM.

JLast uciapurenedi ¢ MaapiMH THA-
PABJHUECKMMH NOTepAMH (GaTapen)
MOXKHO Henoandosate TPB ¢ BHYT-
pelHM ypasitusauieM (603 BHeWwHe R
YPaBHHUTENbHOK JAHHKHK). B Hux nas-
JACHHC LOABOJNTCH B NOAMEMOPAHHYIO
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HOJIOCTL HENOCPEACTBEHHO H3 BLIXOJ-
Ho# loaocth TPB no 3asopy sokpyr
WTOKa, HEC UMEIOLLETO CajbHHKa. Ta-
kne TPB HCnodib3yioT o6w4HO B Xo-
JOAHABLHBIX MALUIHHAX XOJO04ONPOH3-
BOAMTENABHOCTBIO fo 10 kBT,

Mo npuHuvny aeicteun TPB as-
Jasietcs nponopudonansibiM (I1) pe-
rynatopom. CraTuHecKkan xapakTepu-
CTHKA, CBA3ZLIBAIOILAA €ro IPONYCK-
HYI0 CHHOCOOHOCTL ¢ ICPErPeBOM Jlapa,
npupenena Ha puc. 1, 6. Touka Af,
COOTBETCTBYET HauaJy OTKPHhTHS
knanasa. Kpusaa [ xapaxrepuayeT
CPeNHIoI0 HACTPOHKY, a kpusnie 2 M
3 — MAKCHMaJbHO H MHHHMAALHO
BO3MOXKHYIO HACTPORKY (T. €. MUHH-
MaJbHO H MAKCHMaJbHO BO3MOMXHYIO
CTelleHb CHATHA LPYxMHHB). OObiu-
Ho TPB HacTpaHsawTt Ha neperpes
napa (Hawalo OTKPLITHR KJallala)
B Ananasone 3.8 °C.

IMponyckuan cnocobuoctes THPB
uMeeT npeaest, AOCTHTHYB KOTODbIH
OHa fonee He YBEJHUMBACTCH NPH
AaabHeHUIeM BO3pacTaHHn fieperpesa
napa.

Hdas ynobGcTBa nNOAbL3YIOTCH  He
npeaenbHoi, MAaKIHMaAbHOH, npo-
MYCKHOH ClOcOGHOCTBIO Q. , @ HOMH-
HaNbHOH Q... KO OPYIO NpPUHHAMAIOT
Ha 20—30 &% hume Q..

Benuuuny a,,, — uameHeHue ne-
perpeBa napa OT HAYA/AA OTKPWITHA
KJAdllaHa A0 AOCTHXEHUA Q, , — Ha-
3nIBAIOT HEPaBHOM2pHOCTLIO. OHa xa-
PaKkTepH3yeT UyBCTBHTENLHOCTL PCTy-
JHTOPA K H3MCHCHHIO neperpesa Ha-
pa. O6nuHO HEPasHOMEPHOCTh €O-
crasasier 35 °C.

CraTHyecka®  XapaKTePHCTHKa
TPB orpaxaer ero nponyckHyio cno-
COGHOCTL MPH MPOU3BOABHO BLIGPaH-
HbIX YCNOBHAX — ONpeaeNeHHbIX 3Ha-
YeHUsX TeMmnepaTyp KOH/EHCALHH,
KHIEHHA H NlepeoxaaxaenHs. ITH ye-
JNIOBRS Ha3HKBAIOT CNeUHPHKAUHOHHM -
MH. OTKnOHenne pabouHX YCJAOBHH
OT CneuHPHKALHOHHBIX BRI3LIBAET H3-
MeHeHMe CTaTHYeCKOW XapaKTepH-
CTHKH.

OpHEHTHPOBOYHO MOXKHO CHHTATS,
YTO MPH NOBHILEHHH TEMNepaTyphl
konaencaund Ha 10 °C nponyckHan
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ctioce6rocty TPB ysesHuusaercn Ha
5—10 %. NpH yMeHbUIEHHH nepeox-
naxgacuust Ha 1 °C (B agunanaaoHe
MadniX ficpeoxaaxenuit 3-—5 °C) —
cHnxaercs Ha 10—15 9%,

[1pn n3meHeHun TemnepaTypul Kp-
ICHUA WIMCHAETCH neperpes uapa,
COOTBETCTBYIOUWIHH Haualy OTKPLTHA
kranada. CraTuueckas XapaKTEpH-
CTHKa CMEILAeTCsi BAOJIbL FOPH3OH-
TAJLHOH OCH, UPHUCM  BCJHUHHA H
HanpaB/leHHe CMELIeHHS 3uBHCAT OT
CBOKCTB BeLIeCTBA-HANOJIHHTENA TEP-
mocuctemu: [2}. Kpome toro, nps
NOHHKEHHH TeMIepaTyphl KHNCHHS
na 10°C yBeAHUMBACTCH HepABHO-
MepHoCTh Ka 1—2°C, 1. e. uame-
HAETCH HAKMOH  XapaKTePHCTHKH.

OteyecTBEHHAR NPOMBILINEHHOCTD
Buinyckaet TPB, paccudtanHble
Ha xnaaarentsl R12, R22, R13, R142,
R502, ¢ nponyckHo# crnocoGHOCTHIO,
COOTBETCTBYIOIMER  XOJOAONPOH3IBO-
AuTteabHocTH ot 0,7 a0 500 kBTt. Onbit
3KCMAYATaUHH 1I0Ka3aJ, YTO OHH Ha-
AeXXHO palboTaloT B Anana3oHe 25—
110 9% HoMHHaJBHOH Xx0N0AOMPOU3-
BofuTeavnocTy (1].

[1pu monTaxe TPB pekomenayeT-
CA BLINOJNHATL CJACLYIOLIHE [IPABHAA
(pue. 2). ‘

TPB ycTaHaBAHBAIOT HA MKHAKO-
CTHOM TpYyOONpoBOLE B HENOCPEACT-
BeHHOH OGJH30CTH OT HCHApHTEN.

[IpH HCHONBIOBOIIHH MUIOFOCCKUH-
OHHLIX HCTIADHTEACH CO ClieUHaNbHBIM
pacnpesie/IHTENIEM MHAKOCTH (<«nay-
KOM») BLIXOJHLE NaTpyGku paclpe-
ACNUTEAR LQJLKHL GulTh Halupasae-
Hu BHH3, & TPB nomxen o6raateab-
HO HMeTb BHEWIHIOW YPAaBHHTEJNbHYIO
JIHHHIO.

Tepmobaanon TPB cnenyer ycra-
H4BAMBATb Ha FOPH3OHTANbHOM HJK
HaKJOHHOM YUYacTKe BCachlBaioliero
TpyGonpoBoaa {B nocJeinem cjyuae
KaluAASIpROR  TPyOKOK BBEPX) MO
MacaocbopHbIX TETEb.

Okouio TepMoBanaona ne J0NKHO
OuTL aaniues, oTpojgos (T. e. Mme-
TANJMUECKHX MACC), d TAKKe HHTECH-
CHBHbLIX HOTOKOB BO3AYXd.

Mexay TepMobadaouom 1 TpyGo-
APOBOAOM JIONKCH OLITb  XOPOLUHH
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PHC. 2. Monrax TPB:

a — camoro npubopa; 6 — Tepmobanaona;
CAAOUWHOA XPECT — He AONYCKAETCH: WITPHXO-
BROR KpecT -— HOIYCKaeTCR

-

TCHIOBOA KONWTAKT, B CBH3H C 3THM
TpebyeTcst OUHULATL TPYyGONpOBOIL OT
FPA3H H PXKaBUYHHHI.

Mecto Kpenjienns Tepmobasno-
Ha — OKOJO BepxHelt o6pa3youled
Tpy6Gonpososa aHametpom no 20 mm
H B HHXHeH uyeTBepTu ofpasyiouie#
TpyGonposona GoabLIero AHaMeTpa.
Ha unxuel obpasywoutesr TpyGonpo-

’ 2
J,
[ ]

» K;

o e 2 vl

BOda YCTaHOBKa TepmobanioHa He
nonyckaeTcs.

Aas ucKkaouelns sauaHna BHel -
HHX TeNJONPHTOKOB HA TepMoGannon
MeCTO €ro KpenaeHHd K TpyGonpo-
BOAY HYXHO TemaousonupoBatsb. [lo
BO3MOMXHOCTH TepMoOaJIoH caejlyeT
YCTA4HABJAHKBATDL B FHAL3Y, BBapeHHYIO
B TPyOONpOBOA Ha BbiXOjae M3 HCNa-
puTean. [Wib3y 3anOAHAIT CMECHIO
UHATHHA H AJIOMHHHEBOH nyapul B
COOTHOLWIEHUH NpHMepHo 1:1.

BrewHIOIO . ypaBHHTENBHYIO JH-
HHIO TIOACOEAHHAIOT flocae Tepmoba-

AOHa 110 XOLY XJaAAarcHTa.
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BuinoaHenne ykasaHHbIX peko-
MEHJ1aUH ik NOBLICHT CTaGHJILHOCTD pa-
6ot TPB.

B nocneawne roaml W 3a py6e-
HOM, H B Hawel CTpaHe BejleTcs
paboTa Mo CO31aHHIO HOBHX, GoJee
COBEPIIEHHBIX CHCTEM MUTaHHA HCMa-
pHTese# no neperpesy napa. B ocHoB-
HOM 3TO — 3/MeKTPOHHBIE CHCTEMSbI, B
KOTOpbLIX Il0KasaTedeM 3alOJHCHHSA
ABJISIETCA TAKXKe Pa3HOCTh ABYX TeM-
nepatyp:

At=1y-—1, :
rile Iy ~— TeMmnepaTtypa BbIXOAALLEFO
H3 HCNapHTeJA napa;
t) — Temnepatypa, OaH3Kas K
TCMNepaType KHMEeHHUH.

B KauecTe RaTYHKOB HCMOABL3YIOT
NJAaTHHOBbBIE HJIH MeJHble TepMofipe-
o6pasoBarenn conpotusaenus (TCIT
nau TCM). Tpu Manwix ruapapiu-
YECKHX NOTEPAX B HCNApHTENE AaTUH-
KH YCTAaHaBAMBAIOT Ha BXOje W Bbi-
xone ucnapureas (puc. 3).

Peryastop P nponopunosannio-
uHterpansuoro (K1) tuna, noayuus
curnan ot TepMmonpeabpasobatesedt
conpotusaerus TC/ u TC2, snipaer
KOMaHY HCNIOSTHHTEJbHOMY MEXaHH3-
My HM (saekTpoasuraTenio) — ToT

NepemMeLaeT ~peryiHpyowHid oprau -

PO (nanpumep, nNoBOPOTHYIO 3aCAOH-
Ky).

Ha peryaatope umeeTcs nHAHKa-
TOp, MO KOTOpPOMY onepatop foqy-
YaeT HHPOPMAELHIO O BeperpeBe napa
H MOXET OLEHHTb PabOTy HCHapH-
TeAs. Peryasitop nossoaser Hame-
HATb HaCTPOHKY 3alaHHOrO fneperpe-
Ba napa, uTo oueHb yao6HO npu nepe-
X0Ae C PEXHMa Ha PerHM.

8 womnpeccoy
o\

Al ez

M3 xoHBernca-
/ﬂqﬂﬂr -bi 1 tdx

PHC. 3. Cxema ACNH c 3nexkTponHmM pe-
ryanTopom .
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PHC. 4. Cxcma asyxnoanumounod ACIH

Ipeumywectsom Ttakoir ACITH
ABJACTCH €€  YHHBEPCANLKOCTb —
BO3MOXHOCTL PaboTH Ha pasHuIX
XNajareéHTax, B TOM YHCAE Ha 4M-
MHaKe. . .

PeryaunpoBatine no neperpesy na-
pa ncuoan3yiotr Taxkxe 8 ACIMIH ana
SATONMEHHLIX UCHAPHTEACH ¢ MexK-
TPYOHHM KuueHnem xXaauarenrta. Hx

Ha3bIBAKOT ABYXMO3HUHOHHLIMH
(puc. 4). :
Tepmonpeo6pa3soBatenn conpo-

THBJEHHsT (AATYHKH TeMneparypbi)
TCI v TC2 BOCNPHHHMAIOT COOTBET-
CTHEHHO TeMREPATYPY  KHOSWEro
XJiajarenra ly 1 TeMNEPATYPY BLIXO-
aswero napa &,,,. [puuem Tepmonpe-
ob6pa3osateas TC/ naxonures 8 cpe-
e KHHAiuero xaajarenta. B 3tom
cjllyuae neperpes napa onpejediseTcs
HeMOCPeaCTBEHHO KaK pa3sHOCTb TeM-
nepatyp napa Ha BbLIXOLE M3 HCNa-
pHTeNst H KHNEHHS. '

Curnaan ot tepmonpeobpa3ona-
Tesel CONPOTHBJICHNSA NOAYYaeT Pery-
AATOp P pa3HOCTH TemiiepaTtyp, Ko-
TOPHIH BblideT KOMaHAY Ha OTKPbI-
THE HWAH 3aKPbITHE 3JIEKTPOMATHHT-
voro mextuas 3B. Xnajareuwt gpoc-
CeJAHPYETCH B PYHHOM PEryJHPYIOLEM
BeHTHJe PB, ycTaHOBAEHHOM noche
3/1€eKTPOMArHHTHOFO BEHTH/S HA BXO-
A€ B HCIApHTeJb.

IIpu npaBuapholt ycTasoske Tep-
MmoripeoGpasosaTeeii  conporusJe-
HHA W HOpMaJIbHOH paboTe 34€KTpo-
MArHHTHOrO BEHTHJA NOCTOAHHO pe-

FYJAHPOBaATL PacXoA vepe3 py4HOH

BeHTH/IL He TpelyeTcH.

[lpouecc perysanpoBanus Koae-
GaTesibHLIA, NHPHYEM B8 YCTAHOBHB-
HIEMCH peKHMe MEepPHOA KoneBanuii
COXPAHACTCA HOCTOAHHBIM..
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DHK, HARWOCT-
' pupywtuni pa-
6oty asyxno-
3HUHOHKON

Bpadtien 4t aAcnn

ﬁ PHC. 5. Fpa-

Pa6oty aByxnosuunontoit ACITH
MOXHO npOHJ’IJHOCTpHpOBaTb rpagH-
KoM (pHuc. 95).

Koraa neperpes napa LOCTHTaer
3ajanHoro 3Hauewus Al peryas-
TOp P43HOCTH TeMmnepatyp Aaer
KOManiy Ha OTKPhITHE 3JeKTpoMar-
HHTHOro BeHTHJA. [Teperpes napa Ha-
UHHAEeT yMeHbWATbhCA (3a CyeT cKay-
K0OGpa3HOro yBeJHYUEHHS pacxopa).
[Ipu cHv)KeHWM neperpesa napa no
At,.xn 3NEKTPOMArHHTHbIA BEHTHADL
licPpeKpuIBaeT Mojauy XJajareHTa
G, B HcnapuTeds.

[pumeHaeMnA BHICOKOUYBCTBH-
TeALHLIA PeryAATOp Pa3HOCTH TeMmie-
paTyp nossoasietT HzbexaTb 60JbLIO-
ro pa3Maxa KoJeGaHHi, NPHBOARLLHX
K HapyuweHHio paboThi Komnpeccopa.

Jsyxnosuunonnasa ACIH moxer
paGorarh ¢ no6eiM xAagaredtom. Ec-
J¥  XJNaJareHTOM CAYXHT daMMHaK,
JNCKTPOMATHHTHLIA H per yaHpYIOULH#
BEHTHJIM AOJKHB GbiTh COOTBETCTBY-
IOLLETO UCIONIHEHHS.

PHC. 6. Cxema ACNNH ammuaukoro wcna-
paTean € Mel‘l’l’yﬁﬂﬂl KHNCHNWeM:

a-—C PpPeryifTopoM NPAMOTO JACHCTBHS,
6 — ¢ NUNOTHLIM peryasTopom; [/ — nonaas-
'KoBafi KaMepa; 2 — calbHHK ToKa, S —
KfanaH .

Hz xonderca-
mopa

Jas nenapurenei co cBOGOAHBIM
YyPOBHEM KHAKOIO XJaJareHTa fpH-
meHslor ACIIH, socnpuunmalowyio
H3mMeHeHHe yposHs. OHa moxer GbiTh
NAaBHOH WAM ABYXRO3ULHOHHON.

B-nnasuwx ACITIH ucnoab3ylor
nonyaBKOBLIE pery.nm'opu f1P npa-
mMoro jnedcrsHa (puc. 6, a) u Tak
Ha3blBa€Mble [HJIOTHHE perysTopn
[IP, cocrosiuine H3 KOMGHHAUKHH TIpe-
odpasoBaTenﬂ YPOBHA TaxikKe MNo-
naaskosoro THna 11T u peryJaupyo-
utero oprana PO (puc. 6, 6). B o6o-
HX peryJasaTopax nomJiaBKkoBoe YCT-
pOACTBO BLIIOAIHAET POAb YYBCTBH-
TeJibHOro 3nemenTa. Tlonsasok Haxo-
JHTCA B NONJAaBKOBOH Kamepe, npej-
cTaBasawlled coboit cooGuraloHics
C HcnapHTeJleM COCy.

B knanahe (peryaupylouem op-
raHe) MPOMCXOAUT ApPOCCENUPOBAHUE
XJajareHTa oT AaBJEeHHS| KOHJAeHCa-
UHH DO AABJNEHHS KHIEHHA. .

Iipu w3menenun yposua H Xun-
KOCTH B Hcmaputese H nepemeitie-
HHe nonfaaBKa B peryasropax nps-
Moro feHCTBHA nepefaerca KjianaHy
yepe3 IUTOK C CaJbHHKOBBIM YIJIOT-
HEHHEM, B MAJOTHHX DPeryasaTopax —
yepe3 nepejaTouHu il Mexanusm [TM.

[1p nOHHXKEHHH YPOBHA IKHA-

KOCTH B HChnapHTeJie KJ/ianaH OTKPH-

BaeTCs, HPH NOBLIILICHHH — 3aKpbiBa-
eTcHl. N

B JlBan()3HLlHOHHOH ACITH npn-
MEHRIOT ABYXMO3HUHOHBLIA peryisTop
W 3JAEKTPOMATHHUTHLIA BEHTHAL B Ka-
YeCTBE HCMOJIHKHTENLHOrO yCTPORCTRA.
JpoccenyipoBanue NPOHCXOAHT B pe-

TYAHPYIOLLEM BEHTHJE aHAJOTHYHO

cxeme Ha pHc. 4. Posb uyBCTBHTEMb-

. B Komnpeccop
g1
| ‘iﬂ ' A
M HEE=3=
i HE—- =
[ . ] ——
P
paé-
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HOrO 3/]1EMEHTA BhiNoJHsieT npeobpa-

30BaTesib YPOBHSl MHAKOCTH, HanpH-
Mep, TaKXe MOMNJaBKOBOrO THN2.

ACIIH no ypoBHIO }HAKOCTH HC-
noAb3ylOT NPEHMYLIECTBEHHO A/A HC-
naputesied 60NbLIOH €eMKOCTH B X0J10-
IHAbHBIX MAlIHHAX, B KOTOPHX XJaj-
areHT HaXOAMTCH BeCb Ha CTTOPOHE

HM3KOro AasJjieHHAl. 3anoJHEeHHEe HC-

napuTedsl PeryjuHpyercss MoONJaBKoO-
BbilM PperyJisTOPOM «BBRICOKOro [Aas-
JeHHsA», KOTOpulfi  ocyulecTAseT
c6poc BCero XXHAKOro XJafaréura H3
KOHAEHCATOpa H NOAAEpIKaHHE FHA:
pasanyeckoro sarsopa. Has xono-
AHNBHBIX, MALOHII C TAKHM MHTaHHEM
HCNapHTeN APHMEHSIOT CTPOro A03H-
POBAHHYIO 3aNpaBKy.

B nocnennee BpeMs y Hac H 3a
pyfexxoM TMOABHAMCH XOJNORHAbHBIC
MALIHAL C TPABHTAUHOHHLIM MHTA-
HHeM ucnapHrtenas (puc. 7).

xN

]

XA

/4

PHC. 7. Cxema X0A0AHABHOR MBIIHNL C Fpa-
ButaunonHos ACNH

I'pasurauronHas ACITH npocta
- H HaaexHa. laxke Bbixon H3 cTposi
nonjaaBsKosoro peryastopa (1P  ue
co3faer aBapuiHOH curyauuH. Oc-
HOBHbLIM annaparoMm siBJsieTCA OTAe-
JnTeNb XMHAKOCTH O, KoTOpHIA Ha-
XOAHTCH Ha.CTOPOHE HH3KOro AaB-
JICHHS.

Ucnaputesnr H mMakcumasibHo 3a-
NIOHEH, T. €. MAKCHMaJbHO HCNOMb-
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CPELNCTBA

3yeTcsl ero TenJonepepailouwasi Io-
BepxuHocTh. OTAeNUTeNb KHAKOCTH
3aldiled AaTYHKAMH YDOBHS THIa
[1PY-5. Buicota cron6a »XHAKOCTH
BecbMa ymepetnas (H=1,0...1,2 m).
CHcrema ouedb ycToAiyusa. Ona npu-
roaHa As Nio0niX XJajareHTos, Jio-
6bIX XOJIOAONPOH3BOAHTENbHOCTER H
TCMAEPATYPHBIX JAHATa30HUB.
Baxxnoe 3HaueHHe AR HOpMaJb-
HOH paboThi XOJOAHJbHBIX MAalUHH
HMeeT MeCTO YCTAHOBKM JaTyHKoB JI,
BOCIIPHHHMAIOUIHX H3MEHElHe pery-
AHpyeMoro napametpa. Tak, RaTHHK,
KOTOPbIH pPearHpyet Ha M3MeHeHHe
TEMNEPAaTYPHl KHNEHHUH, AOJIKeH Ha-
XOAHTLCH KAK MOXHO GJIHKe K Ki-
nauieMy B HCHApuTeNe XJAaareHTy,
HanpuMep, B KpbllKe HCIapHTENs.

3ATMOJIHEHUS
HUCITAPUTEJIEH

B aBTOMaTH4YecKHX CHCTeMax MHTa-
Hus ucnaputeneit (ACITH) ucnoab-
3yiloT NpHOOpbLl ¥ YCTPOHCTBA, BhHiNy-
CKaemble CMeuHaJH3HPOBaHHbIMH 3a-
BOJAMH JHGO 110CTaBAsieMbie 3aBOfA-
MH-H3TOTOBHTENSIMH  XOJIOAHJBHBIX
MAWHH B KOMIJICKTE C MalulHHOM.
CepHitHO BLINYCKawTCA TepMope-

‘ryaupyowue sentuau (TPB), no-

nnapkosbie pene yposus (ITPY),
3JIEKTPOMArHHTHbE  (COJIeHOHAHBIE)
seuTan (3B), Tepmonpeo6pa3ona-
Tean (TEPpMOMETPLI) CONPOTHBJEHHS,
ANeKTPHYECKHE HCNOJHHTENbHBE Me-
X4HH3MbI H 3/JIeKTPOHHBIE PEryAfiTOPHL.
TemMneparypbl. ' ,

Ona 3anoaneHus ucnaputenei
xJaagareitoM A0 95 9% xoao4HAbHBIX
MawnH Komaaekryworcn TPB.

TepMoperyanpyiomue

BEHTHJAH
{TPB) otceuecTreliHOro. i pOH3BOA-
ctBa  paspaGotansl  OpJoBCKHM

CKDBnpu60op no TeXHHYECKHM 3alaHH-
aM BHHMHxononmaiua. Ux uaroros-
asier TapTyckuit npHGOpPOCTPOHTENb-
Hbi 3aBOjJ (3cTOHMA).

TPB BoinyckaioT B HeThpex KOH-
CTPYKTHBHBIX BHAAX B 34BHCHMOCTH
OT MPONyCKHOR ¢nocoBGHOCTH (Mmpo-




H3BOAKTCJBHOCTH) M4JIOft — A0
-1,1 kBt (puc. 8,8), cpeaseil — ot
1,1 1o 75 kBT (puc.10), Gonbiioit —
or 75 a0 180 kBt (puc. 1) n ouens
Goabwoi — cesiwe 180 kBt
{puc.12). '
Npunuun geicreua TPB npounsso-
AaTeqabHocTbio A0 180 kBT onucan
B HayaJie TeMnl 4.
3TO peryasaTopbl Npamoro
LCHCTBHA: Neperpes napa Ha Buixoie
H3  HCHapHTEAs  HeNOCPedCTREHHO
BJAHSACT Ha H3MEHEHHe NPONYCKHOH
CHOCOOHOCTH BCHTHJIA.

242 max R

" PHC. 8, TPB masoil nponssoan-
TEABHOCTH C BHYTPEHHHM Ypas-

HEsaNMeM
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PHC.11. TPB 60abwioft NPOM3IBOAHTERBHOCTH ¢ BHEL HHM yPaBuMBaHHEM

TPB npo3BoanTeabHocThIO CBbI1UE
180 kBT, Tak nasbiBaeMbie NHAOTHbIE
Peryasitopbi, IPeACTABAAT CoOOH
NpUBOPH HENPAMOTO AEHCTBHS.

YupaBasouwnm yeTpoicTBoM (nH-
Jgorom) sisasiercs TPB apsimoro jpei-
CTBHA BTOPOH KOHCTPYKTUBHOIN rpyll-
0hl (NPOH3BOAHTENbHOCTLIO OT |,] A0
75 kBT), cBA3amilbii ¢ HCHONHATE I b-
HbIM MEXaHH3MOM [OpPHIEBOrO THNA,
[IpH 3aKkpbITOM KaanaHe [wJAOTa
‘JaRjelde NOA ¥ Ha/l NOPUIHEM HCIIOM-
HHTENbHOr0 MEXaHH3Ma BLIPABHUBA-
erCs  uepe3  OTBCPCTHe B AnHLe
MOpUIHA. YCHAHE NPYAKHUBL HCNOJHH-
.TCJBHOTO MEXAHH3MA JLOCTATOYHO ANS
yAepAKaHHA NOPLIHS B HHIKHEM 110.10-
AHEeHHH, NPH 3TOM TAABHBIH Kaanau
3aKPbIT.

Koraa knanad nunota OTKpLIRa
CTCS), JAABJCHHC B [POCTPAUCTBC HAA
OPIIHEM NaNaCT 3a cueT cOpoca
B BLIXOMHOH 1ATPYBOK HUAOTA H 1104
- AeHCTBHEM AABAEHHsi CHH3Y IOpLUEtH b
M XECTKO CBA32HHBIH C HHUM IJ1aBHbBIH
_kJAanan noannmatorcs seepx. [Ipoxoa
B CeflAe HCTNOJHHTEJNLHOr0 MEXaHiHiMa
OTKpbIBaeTCH.

CKOpOCTh HCPCTCKAHHS napa u3-
MOA [OPIWHSI B IIPOCTPAHCTBO HaA
NOPLIHECM 20/KHA 6LITL CTPOIO vnpe-
JCNCHHOW, TAK KAK OT FTOr0 34BUCHT
HEPaBHOMEPHOCTh  H  YCTOAUHBOCTD
pa6oTbl NHJAOTHOTO peryasiopa. las
3TOr0 OTBEPCTHE B NOPUIHE JAeJ1aeTCs
kanuGpoBanuvim. Uepes Huxuee oT1-
BCpCTHE,  3akpuiBaemoe  11PoOKoii,
MOXHO OUILATL  HCMOAHATENbHbIH

MCXAHH3M [IPH OTKIOYeHH NoJayH
xhagaredra.
[Ipasuaa MOHTAXa  NHAOTHBIX

" TPB rtaxue xe, kak 1 TPB npsimoro

LEHCTBHSA, CO CACAYIOULHMH JLONOHE-
IHSMH:

nuaoruble TPB poakuu  yera-
HABJAHBATLCA TOJBKO HAa TrOPHU3O0H-
TaJbHOM YuyacTke TpyGonposona;

natpybok ¢6poca  AdBAeHHA 01
HIAROTAE  JIOAKCH DOACOCLIHATBCR K
TPYGOIPOBOAY  MEXKAY  BLIXOAHBIM
¢Guianuem TPB i BxoaoM B ucnapu-
TeJlb;

ecau nociae TPB umeercst pacnpe-
JesnTean («nayk»), To uwiryuep c6po-
Ca HALO NUACOECAHHATD Nepel pacnpe-
ACAHTEIEM 110 XOAY XJ4LETCHTA,
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NpH MOHTaXKe TeEpMOBaNJIOHA H JIH-
HHH BHEUIHEro YPABHUBAHHS N0JIKHbI
€O6NI0AAaTbCA TAKHE JKe NIPaBHNA, KaK
u st TPB npsamoro aeitcrsus.

PHC.12.TPB ovenn Goanwod npon3soanTeAL-
uoctu (nuaorTHi): ’

4 — NpWHUKENKAALHAA cXema; 6 — rabapuTHuii
yeprex; [/ — TepmMoBannol; 2 — KaNwispHas
Tpy6ka, 3 — membpauna; 4 — wrok: 5 — apy-
KHHAa HacTPOAKH, 6 — BHHT HacTpofku; 7 —
CaAbHHK; 8 — nepejaTOMHuIf MeXxakHIM Yy3aa
HaCTPOAKH; 9 — canbHHK WTOKA; [0 — Kaanad,
1] — npyXHHa HCNOMHHTEIBHOTO MEXaHH3IMa;
{2 — npobka; [/3 — rnaBunifi Kaanaw; /4 —
YNAOTHHTENbKOE Konbuo; /1§ — nopueus; [6 —
natpy6ok cbpoca aaBheHHsi OT nuaota; 7 —
NAaTpy6OK AHHHH BHEUIMErO YPABHHBAHHS

Ha puc. 812 crpesikamn
MOKA3aHO HAalpABAEHHE ABHKEHHA
X1ajareHTa.
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Monnasxkoswe peryasTopm ypos-
nwa ([1PY) Bunyckaot ogHoro tuno-
pasmepa mapku POC 501 (TY 25-
2408.014—90, paspaboTumnk —
CKTB pssanckoro 3asopa «Teno-
~ NPHOOP», H3TOTOBHTE/b ;— ONBITHLIH
3asog HHMMHAIL, Mockea). Kpome
HHX, B 3KCIJIyaTallHH HAaXOAHTCH
601bLIOE YHCIIO AHANOTHUILIX NPHBO-
pos [MPY-5M, Bunyck KoTopux npe-
Kpamen ¢ 1991 r. _

[PY mapku POC 501 (puc.13)
COCTOMT H3 MEPBHYHOTO ([IONNABKOBO-
ro) npeoGpasosatens ITIT u 3nekrt-
porHoro (liepenaioutero) npeobpaso-
Bareasn Ifl. [lpununnunanstas cxema
npubopa nokasaHa Ha pHc.14.

[MepBuunbii
npeacrasisier cOG0H UWHAHHAP, B MO-
JIOCTH KOTOPOTO HaxoAauTcsl cdepuue-
ckuit nonnasox. CHapyXH uuaHuapa
3aKpeil/ieHhl Be KaTylKH HHAYKTHB-
Hoctu LI w L2, 1111 uepes ¢paanupl
H NapOBOH H XHAKOCTHuI Tpybonpo-
BO/bI NOACOENHHEH K eMKocTH E,
B KOTOPOI KOHTPOJIHpYeTCS ypOBeHb
XKHaKocTH. [1f1 1 emkocTb o6pa3syior
coobwawueca cocyasl. Ilonnasok
pacnoaaraercsi Ha rpaHdue pa3sfena
XKHIKOCTH W Mapa.

Kopnyc /71 BLNONHAIOT H3 MaJO-
MArHHTHOrO MaTepHana, Hanpumep
HepXaBewiled craau, MONNaBOK —
M3 OOGBIMHOH MarHuTHOH ctaau. Cie-
AOBaTe/bHO, KaTywkd L/ u L2 mar-
HUTHO CBSA3aHbl C NOMNJIABKOM: fIPH €ro

BbiCOKOM NOJOXXCHHH yuenuquaamcn‘

HHAYKTHBHOCTb KaTywWKH L/,
HH3KOM — KaTywkH L2. _
KaTyuku HHAYKTHBHOCTH C pas-
MelUEeHHHMH B 3IEKTPOHHOM npeobpa-
sosarene 3f1 pesucropamu RI
R2 o6pasylor ueTbipexnJyeuHid MOCT,
nUTaeMbll NepeMeHHbIM TOKOM Hanps-
XeHHeM MOpPSAKA HeCKOJbKHX BOJbT.
B cpeaHeM MOJOXEHHH NOMNJAaBKa
HHAYKTHBHOCTb  KaTtywek L/ H
L2 opunakoBas, MOCT ypaBHOBElLEH,
BXOJHOe Hanpskenue U, ycuantens
¥C pasno nyawo. Ilpu ao6om oTkao-
HEeHHH NONJaBKa OT CpeaHero foso-
KEHHSI K YCHJIHTENI0 NOABOAHTCA
HanpsRXXeHue pasbanaHca.
DAEeKTPOHHNWH  ycHANTENb
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PHUC.13. Monaasxoawil peryautop yposua:

a — nepsBuuHbii  npeoGpalosarvens 111, 6 —
eKTPoHuA upeobpasonarean 31, [ — daa-
Hew; 2, 6— Kopnyc; 4 — KaeMMHan Kopobka; 4,
7-- kpuika; 5, 8§— canuvnukosuit BBOA (BBOA
UPOBOJLOB)

PHC.14, Npaunnuaasuas cxema nonaaskosoro
peryastopa yposus
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TexHuueckan XapakTepHCTHXA NONAABKOBOIO pery.ua-ropa yposrs POC 501

TemnepaTypa pa6oueit cpean, °C

aMMHaKa
tppeoHoB : —50...4-50
pacreopa Opouucmro AMTHA C xouuempaunen or 0
5o 65 %
BO/lbi NMHTbheBOH
IH3eNbHOTO TOMJIHBA 0..4100.
CMa304YHOTO Macha
MHLKOCTH -NJOTHOCTBIO He Menee 0,52 r/m? ~-50...-+-85.
Bsasxocte paboueh cpenni, [la-c, ve Gonee 1
MakcumaapHoe naBieHue paﬁoqeﬁ cpeabi, Mila 2,1
3ona Bo3BpaTa, MM 35415
[lorpewnocTe cpabaTbiBaHHA OTHOCHTENIBHO HOMHHAJBHOrO
YPOBHA, MM ' +5
Hanpsxenne nurands, B, or ceru nepéeMennoro Toka
yacrotoit 50 K 60 'y ‘ 220 1. 380
[lorpeGasiemast mownocts, B-A, He Goaec : 8
KoMMyraunoHHas cnoco6HOCTh KOHTAKTOB BHIXOAHOrQ peJe B
Lensix nepeMeHHoro toka uacroroit 50 u 60 I'u ¢ uuAyKTHS-
HOH -Harpy3koi, uMkan cpabaTuBanruA (umnueuo——-nuxnn
4YeHOo) ’

Tok 0,5..2,5 A, Hanpsimeuue 12..220 B 3-10°
ToK 2,5..3 A, HanpsxeHue 12..240 B 10°
[aGapuTHhie pasMepnt, MM o

nepBHYHOro npeoGpa3oBaTens 90X 135X 180

3JIeKTPOKHOro npeobpasobarelin 152 90X 295
Macca, xr

nepBHYHOro npeobpasobatens 26

3J1eKTPOHHOTO Npeobpa3oBaTens 2.5

YCTPO€H TaK, UTO BHIXOJHOE 3/1EKTPO-
'MaruuTHoe pese P moxer cpabathbi-
BATb [IPH NOBbILLEHKH YPOBHS HAH NPH
ero nonuxeunH. Ha suixone umetores
3aMbIKAKOWIKE H PAa3MBbIKAIOLHE KOH-
TakThi P2 u Pl, KoTophle ynpasasior
HCNOJHATENbHBIMH H CHTHaJbHbIMH
YCTPOHCTBAMH, MNPH HCNOJb3OBAHWH
[MPY B aBromaTHueckoit cucreme
MATAHWUS HCNApHTENR — YNPAaBIAIOT
nofauesl HanpsiXKeHHst Ha 3NeKTPo-
MArHWTHBIA BEHTHAb, Yepe3 KoTopbii
XMafareHT MOCTYnaer Ha CTOPOHY

HH3KOro ApasjieHUsl, H OTKAOYEHHEM
HalnpsKeHHus.

Cnncox anWTepatyphl

1. Tennoo6MeHHbB € angaparki, NPH-
Gopbl AHTOMATH3 AILKH H HCIILITAHHA XO-
JNOLH/bHEIX MawdH: CnpasoyHnk. M.
Jlerkaa # nuWEBas MPOMBILIIEHHOCTD,
1984.

2 Yxanckuii B. C. AsromaTusauns

XoA04HAbHEIX MawvH. M.: Jlerkas n
nu#uleBas NpoMuitlaeynocts, 1982




TEMA 15

JBYXNO3HUHOHHBIE JATYHKH-pee’

PeryasTophl, B KOTOPHX BOCHPUHH-
maeman (pery/inpyemasi) BeJHuHHa
npeo6pasyerci B ABYXMO3HILHOHHBIH
BhIXOAHOH CHrHAJ, Ha3LIBAOTCR pe-
FYJASITOPaMH C. 4BYXIO3HUHOHHBIMH pe-
JACHHLIMH XapAKTEPHCTHKAMM; peryJisi-
TOPbl, KOTOpble BOCNPHHHMAWT He-
3JCKTPHYECKYI0 BeJIHYHHY, a npeoGpa-
3y1IOT €€ B 3JIEKTPHYECKHH  BBIXOAHOM
CHIrHan,— natyMkamu-peie. Boixoa-
HbIM YCTPOHCTBOM [AaTYHKOB-peae fAB-
JSAIOTCA 3JIEKTPHUECKHE KOHTAKThL.
OO6bINHO AaTuMKA-pesie BKIIOYAIOT
B 3/IeKTPHUECKHE LCMH yTnpaBJeHHsA
TakHM 06pa3om, YTOGbl HX KOHTAKThl
OCTaBaJIHCb 3aMKHYTbIMH, IIOKa. pery-
JHDYEMds BeNHYHHA HMeeT JONYCTH-
Mbleé 3HaueHHsl, H Pa3MhIKaJHCh MpPH
€e BblXxO4€e 3a yCTaHOBJACHHbLIE MNpeae-

- abl. Moment pa3MblKaHHs1 KOHTaKTOB
) Ha3biBdeTCst [IPAMbIM CpaﬁaTHBaHHEM

3HAYEHHE peryJHpPYCMOH - BeJHYHHbI,
NPpH KOTOPOM 3TO INPOHCXOAHT,— Ha-
CTPOMKOH cpaGaTbiBaHHSL WJH yCTaB-
Koil npun6opa.

Haa Toro 4To6b KOHTaKThi BHOBbL
34MKHYJIHCb, T. €. YTOObl MPOH30ILJIO
obpatHoe cpafaThiBaHHe, peryJi-
pyeMas BeAuyHHA JOJIKHA BEpPHYTHb-

' CA B YCTaHOBJ/IEHHble MnpejeJinl. 3Ha-

YyeHHe, NPH KOTOPOM 3TO MPOHCXOIHMT,.
JOJHO HECKOJIbKO OTJIHYAaThCR OT Ha-
CTPOHKH cpabaThiBaHHA AJs NPeono-
JeHHS1 TPeHHA H JIOPTOB MexaHH3Ima
ABH)XEHHA, a TaKXe JeACTBHA conpo-
THBJECHHA Yy3Ja HacTPOHKH npHGopa.

PazHocTb 3HaueHHH peryanpyemoil
BE&JHUHHbI MeXAY NPAMbBIM H 0O0parT-
HhiM cpabaThiBaHHeM Ha3nBaeTcf 30-
HOH BO3BpaTa HJIH BH(pepeHuHa oM.

Mo Tuny cpabaTbiBaHusi KOHTAKT-
HOFO YCTPOKCTBA JaTUYHKH-pese Obl-
BAlOT ABYX BHAOB: C NPAMuIM Cpaba-
THIBAHHEM TNPH NOHHXEHHH PEryaH-
pyemoii BesiHunHbl {(AHDdeperHan Ha-
IpaBJeH B CTOPOHY NOBbiLIEHHS OTHO-
CHTE/ILHO YCTaBKH), C OPsiIMbiM cpaba-
ThiBAHHEM NPH MOBLILIEHHH PCTYJH-

- pyemoit BeHuHHb (AU depeduHan na-

NpaBJieH B CTOPOHY MOHHXKEHHS OTHO-
CHTEJIbHO YCTaBKH).

Hatyuku-pene wWHPOKO npumeHsioT
B XOJIOAH/NBHOH TEeXHHKe A/ MNO3H-
UHOHHOTO peTYJHPOBAHHS, CHIHAJH-
3aUHH H 33UHTH OGOPYAOBaHHS OT

,aenonycmmoro H3MEHEeHHAa CJIenyo-

UWIHX BeJH4HH (NapaMeTpos): ypOBHS,
LAaBJCHHSA, pasuocru RasJjeHH#t, TeM-
nepaTypm. .

‘JlaTuHKu-pese ypoBHs npeaHa3Ha-
yedbl A1 HO3HUHOHHOIO peryJHpoBa-
HHSl YPOBHA XHAKOCTH B annaparax,
a Takxe At 3aULHTBl HX OT Hegomy-
CTHMOFO NOBBLIIICHHA H MOHHXEHHS
YPOBHS.

Hatyukn-pene NABAEHKN HCNOJb-
3yI0T AA5 MO3HUHOHHOIO peryaHpoBa-
HHSl DaBJEHHA B LEAAX 3aUIHTbl KOM-
mpeccopa OT MNOHKHKEHHS AaBJAEHHA
BCACWBAHHA K OT NOBbILIEHHS AaBJe-
HHA HairHEeTaHHA.

Haruuxu-pene pabienns ObiBaOT
ofiHHapHhie (0AHO6J04YHLIE) H CABOEH-
e (AByxGJOuHbIE), LUiKaJbHbIE (CO
HIKAJIOH H yKa3aTeJjeM, C TOMOLbIO KO-
TOPbIX MOXHO HacTPOHTb npuBOp) H
6ecuikajabHblie (HacTpaHBaemhle MO
KOHTPOJbHOMY MaHoMeTpy). B 3aBHCH-
MOCTH OT YHCJIa BbIXOAHLIX KOHTaKTOB
JaTUYHKH-peJle HMelOT OIHY napy KOH-
TaKTOB JIHGO flepeKIoualolylocd KOH-
TaKTHyw rpynny. B nocaeanem cayyae
OAHA mapa KOHTAKTOB BKJO4Yaercs B
uenb ynpapJieHHs, a BTOpasi — B Uelb
CHrHa/H3aUHH.

Bo Bcex npumeHseMbix B Xoua0-
AWJILHOA TEXHHKe AaTYHKax-peJie AaB-
JIEHHS €CTb y3eJ HaCTpOHKu cpaBarh-
BAHHA, 8 B HEKOTOPHIX — elle Y3ea
HacTpoHKH AH¢pdepeniihana.

OauHapHble AaTuHKH-Peae
RaBaeHns  (puc. 1) peryaupyior
OAHO nasfeHHe. CylecTsyloT AaTUHKH-
pese HUM3Koro aasaeHds (nupgepex-
UHAJ HalpaRAEH B CTOPOHY MOBLiule-
HHSi OTHOCHTEJbHO YCTABKH) H AaT4H-
KH-peJie BLICOKOro AaBJeHHsi (AHpde-
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peHLHAaA HanpaBJjeH B CTOPOHY NOHH-
JEHHSI OTHOCHTEJbHO YCTaBKH).

B naryuke-pese HU3KOro AaBJAeHHSA
KOHTPONHpYeMOé flaBJeHHe p, nojaer-
Csl B CHJIb(OHHYIO KOpPOOKY H BO3aeii-
CTBYCT CHApyXH Ha CcHAbJOH, KOTO-
phiff ABARKETCS YYBCTBHTCAbHHIM 3Je-
mentom. Ilpu u3MeHenuu JaBJieHHs

_ JIHHILE CHAb(OHA nepeMeaetcs. Bme-

CTe C HHM [lepeMellaeTcsl ITOK, TOJ-
KaTejlb KOTOPOro fepenaer ABHXKEHHe
Ha rOpH30HTalbHOE MJIEYO NOBOPOTHO-
ro yrjoBoro pniuyara, cgsepxy Ha phi-
yar AaBMT NPYXXHHA HACTPOIiKH cpaba-
THBaHHA. BepTHKaILHOE NAeyo Noso-
pOTHOrO phiMara BO3/AeACTBYET HA KOH-
TAKTHHA nepekJiouareab (HanpanJe-
HHe YCHAHA BnpaBo—BJaeBo). Cne-

PHC. |. Oawnapumil Aarsxk-pese AABARHMA:
a — o6kt BuA; [/ — CHALPOHHAR KOPOGKa;
2 — wWKkana HacTpolkH; 3 — ucpexoanas
navens, 4 — - BAHT HACTPOfAKH; 5§ — BBOA
NpoBONOB, : ‘

6, 6 — NPHHUMIHANBHAR CXeMa NaTYHKA-pene
COOTBETCTBLHHO HHIKOTO H BLICOKOTC RABJECHHA,

[ — cuavpounans kopabka; 2 — cuasdon;
J — wToxk ¢ roaxkarenem; 4 — MNOBOPOTHHA
puiuar; § — kopoMmucno; & -- lipyxuua anp-

gepeintnana; 7 — BHHT HacTpoiiku Rupdepen-
wuara, 8 -— rafika yiana jHddepenunana;
9 — wiKkaaa Anddepennuana; [0 — uikaita nact-
pOAKK cpabatuBaunn; I/ — BRET uaupomm
cpabarsanns; [2 — Faiks HACTpoiikn cpalba-
ThiBaua, 13 — ycTpoficTBO St HOBRIUEHNs
YCTOHUNBOCTH MEXAHKINA K YAIPHO-BHOPALHOH-
HLIM BO3ACHCTBHRM, J4 --
eTho; 18 — uPyXMUHA HACTPOHKK CPAGATHBAHNA
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KOHTAXYHOC YCTPO#-;

UHANbHOE YCTPOHCTRO B NEpeKaloqaTe-

Jie ofecneunsaer pE3IKOE 3aMblKaHKE —

pa3MbiKaHHe KOHTAKTOB COOTBETCTBEH-
HO HaMpPaBJIEHHIO BO3AEHCTBHA.

JleBHii Konel, rOpPH3O0HTAJNBHOrO
nJeya 1OBOPOTHOrO pHYara BXOAHT B
BHAKY KOPOMHCJA, KOTOpPOe PpacTs-
rupaer npyxuny Ruddepérunana.

B ysne nacTpolikn cpabaTniBaHus
H y3Jie HacTpoHKH napdepeHunana
Ha4YaJbHbili HATAr NPYXHH 3aBHCHT OT
MOIOXKEHHA raeK, peryjHpyemniX BHH-
TOM. 3HAYEHHSA YCTABOK COOTBETCTBYIOT
MOJIOXKEHHAM yKa3laTesel Ha ulkKajaax
HUCTPOHKH cpabaTusaHna H Andde-
pedunana. C nomMotblo CTaGHAH3H-
pPYOILEre YCTPOHCTRA IMOBHILAETCR
YCTOHYHBOCTb M€XAHH3IMa K YIapHO-
BUOPALHOHNEIM Harpy3KaM. Buixomiod
CHTHaJ nepeJaeTCA BO BHELIHIOW 1enb
N0 3JIeKTPHYECKHM NPOBOAAM.




[lprHunn peiicTBuA aAaTumka-pene
BbICOKOrO [1aBJICHHA OTJHYaeTcs OT
NPHHILHNA  JeHCTBHS  RaTyuka-pese
HH3KOro AABJIEHHA TOJbKO paboToil y3-
Ja HacTpoHkH AvbdepeHuHana: Ko-
POMBICJIO H NPYXXHHA AHpPepeHuHaNa
C031a0T AONOJHHTENbHOE YCHIHE Ha
MOBOPOTHOM phivare {IpH €ro HOBOpOTE
IPOTHB 43COBO#H CTpeJiKH. OGBIYHO ITH
LATUYHKH-PeJIC H3rOTOBJSHIOT 6e3 y3na
HacTpoiikn aupdepeHunana (BHHT Ha-
CTPOWKH, raika H uiKana augdepen-
LHaJJa OTCYTCTBYIOT, a NPYXHHA AH-
({epeHUHANa YCTAHOBJEHA C MHHH-
MAJIbHLIM HATHTOM).

Hoaroseynoctb NMpUGOPOB Olpeae-
JACTCA KOHCTPYKILHEH KOHTAKTHOTO ne-
pekmouateasi. OcHosnoe  TpeGoBa-
Hue — obecncueHne pPe3KOro pasmbl-
KaHUA W 3aMblKaHHA KOHTaKToB. Yem
6hicTpee OHO NIPOHCXOAHT, TEM MEHbLIE
H3HOC KOHTAKTOB OT HCKPbl MAH AYTH.
[losTomy  KOHTaKkTHOE  YCTPOACTBO
CHa6XKeHo cneiunanbHbiM npucnocobae-
HHEeM [JA pe3Korc cpabGaTbiBaHHS.

CapBoeHHHEe JQaTuHKH-penre
LaBJEHHA NPeHasSHAYEHW AJA pe-
ryJdpOBaHHA ABYX AaBJEHHH, IS 4€ro
HMEETCA ABA YYBCTBHTE/bHBIX JICMCH-
Ta W J1BAa MeXaHH3Ma [ABHIKCHHS
(pHuc. 2).

Huakoe pasieHue p, nogdercd B
CHALPOHHYIO KOPOOKY OMOKA HH3KOTO
JNaBAEHNSA; ero yCTPOHCTBO H IPHHUHI
NeilCTBHS aHaJOrHYHbl YCTPOHCTBY H
NnpHHUHNY AedcTBHA GJOKa, NpeACcTaB-
AeHHoro Ha pue. 1, 6. Bhicokoe nas-
JCHHE P, NORAETCH B CHAbOOHHYIO
KOpOGKY 6210Ka BhICOKOTO NaRBJIEHHSH; B
HEM OTCYTCTBYET y3eJ HacTPOHKH AH(-
¢epenudana.

I1py nosbimienun p, AHO cuabdoua
H YCTAaHOBJEHHbIi B HeM TOJKAaTelb
NOAHHMAKTCA, NpeofoJeBasi YCHIHE
NPpyAHHB HacTpolki cpabGaTuiBanms.
FopH3oHTaNLHOE nJeyo NHOBOPOTHOrO
yr/jioBoro poiyara O640Ka BbICOKOTO
MaBJEHHA NOBOPAUHBAETCA NPOTUB 4a-
COBOH CTPeJKH, ero BepTHKanbHOe fijle-
4O COMpPHKAC4eTCA C BEPTHKAJbHHIM
NJCYOM IIOBOPOTHOrO PhiNara HH3KOro
NaBJCHHA M MepeMelnaer €ro BJEBO.
OCHOBHAA1 KOHTaKTHas napa pa3Mbi-
Kaercs.

PHC. 2. Cpsoennnifl naTYHK-peae NABAECHHA:
a — ofwuHA BHA; /. 2 — cuabdolHBe KOPOGKK
GUiOKUB CUOTBETCTBECHHU BHCUKOTO W HH3KOro
REBACHUA, 3 — BROA IPOBUADY; 4 - (LKANA Ha-
cTpoiikn gudpdepenunana; 5, 6 -~ wKaab Ha-
CTPOMKH CpabaThiBaHHA COOTBETCTBEHHO HH3KO-
FO H BLICOKOFO RaBNeHHS;

6'— NPHHUKIHBALHAA cxeMa: I3 — IPHKHM-
HaH MPYXKHHA, OCTalhHWe NO3HUHH COOTBeT-
CTBYIOT HOCIMUHUM lia pue. |, 6, 8

Baok Bbhicokoro pgasieHna umeer
BHHT H4CTPOHKA cpabaThBAHHA K UIKa-
Jy C yKazareJaem.

JlaTunku-pene pasHoOCTYH AaBAEHHH
HCHOAB3YIOT AJS I103HUHOHHOIO pery-
JHPOB4HHA PA3ROCTH ABYX [AaBJCHHH.
OHH 34IUHILAIOT KOMIIPECCOP OT HEeROo-
NYCTHMOIO  YMEHblUEHHA  A3BJICHHA
Macla RO CpPaBHEHHIO C [aBJEHHEeM
XJaZareHTa (B KapTepe KoMnpeccopa).

B cuabdonHoii kopobke (puc. 3)
yCTaHOBJIeHW ApPYr Haja JApyroM asa
OAHHAKOBWX CHJAb(oHa. J[HHiLA MX
cnaatnl. [lon nefictBueM pasHoCTH
KOHTPONIHPpYEMLIX AaBaeHHH (6oJblue-
ro — B HHXKHEM CHJbpOHE, MeHb-
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PHC. 3. Barusk-pese pasuHocTH LABJCHHRA:
a — of6wWwHA BHA; I — cuabpoHnan kopobKa;
2 -~ wKana; 3 — uepexoHas HaHean; 4 - BUHT

HaCTPO#KK, § —— BHOA NPOBOAOB;
6 — npHULHITHaALHARA cxema; ! — cHALGOHHa
Kopabka, 2 — cuabhos Gonbluero NaBJCHHA;
4 -— CHALPOH MeHblyero pasiexdsa; 4§ — WTOK
€ ToJKaTedeM; 5 — NUBOPOTHRH pwuyar; 6 —
KOpOMUCNO; 7 — npykHHa aAnpdepcHunana;
'8 — npyXHHa HBCTPOHKH cpabaruBaHua; 9§ —
Tpy6Ka AAA NOAAYH HHIKOTO JAaBJIeHHA

Iero  — B BepXHeM) Ha cnasii-
Hble QHHUA CHAL(OHL MOAHHMAKTCS.
Bmecte ¢ HuMH NepemellaeTcs WTOK
¢ TOAKaTesNeM, BO3AeHCTBYIOUWHM Ha
MOBOPOTHbIH YrjoBOK pbluar. AnaJo-
FHYHO TOMY, KaX B JdaTuHKe-pejie HH3-
KOr0 NaBAEHHA, phiyar AEHCTBYCT Ha
KOITAKTHBIA MEPCKAIOUATEb.

112

B natuukax-pene pasnoctu aasae-
HHH RHacrpolixa AnddepeHunanra He
NpeAycMOTpeHa, [03TOMY  COOTBET-
CTBYIOULHH BUHT HACTPOIIKH HAXOLHTCR
BHYTPH Kopnyca npubopa. 3THUM BHH-
TOM NOJIL3YIOTCA 1IPH HACTPOKKE NpPH-
6opa Ha 3aBOje-H3rOTOBHTENE.

Panee Bbinyckaanch ¥ B GOAbIIOM
KOJIHHeCTBE HAXOARTCA B 3IKCNAyara-
LYt NATYHKH-PEJIE PA3HOCTH KABJEHHIA,
B KOTOPbIX CHJb(OHB 60JbLIEF0 H
MEHbLUETO AABJCHHH PaCcnoJoXKeHbl flo
PA3HLIC CTOPOHDI MEXAHHIMA JIBHXC-
nuA. O6a cuindoHd BO3LEACTBYIOT Ha
OJHH LITOK, KOTOpPBIH llepemMellaeTca
IOA AEHCTBHEM PA3HOCTH KOHTPOJH-
pyeMbiX naBAE€HHH.

Jatuukn-pese Temnepatypmw npej-
Ha3Hayelibt A4 NO3HUHOHHOTO peryJiu-
poBanus Temuepatypui. HMx ucnosab-
3YIOT AJdH JBYXNO3HUHOHHOIO PEryjH-
pOBaKHsl TeMMepaTypbl OXNaXKLa€MOro
00bekTa (10j1auci CHrHaJIOB HA BKJIO-
YeHHE¢ — BBIKJIOUCHHE = KOMIipeccopa
HAH 3J€KTPOMArHKTHOIO BEHTHASA), a
TAKXKE JJIA  3dULHTB  KOMApeccopa,
0OLIYHO  OOJLUWIVH  XOA0A0HPOH3BOJIH-
TEABLHOCTH, OT HCAOUYCTHMOrO MOBbI-
WEHUA TeMnepaTyPbl HATHCTAHHS HIH
TEMIICPATYPbl MacJa, KK AJA 3ALLHTH
HCIAPHTEeNA OT HEAONYCTHMOrO MOHH-
XKEHKHA TeMICPATYPsl XNAAO0HOCHTEIS.

B Xx0404H/bHOH TEXHHKE mnpHMe-
HAIOT MaHOMETPHUECKHE H 3JIEKTPOH-
Hble LaTUHKH-peJe TeMneparyphl.

B mMmanomMeTpHueckHXx Aar-
yHKax-peuse TeMHnepaTyphl
(puc. 4) B KAuCCTBE UYBCTBHTEALHOrO
3fneMeHTa (npeobpa3oBaTensi) CAYKHT
MaHoMeTpHueckas TEPMOCHCTeMA,
npeiacTaBagioman cobOoH 3aMKRYThI
06beM  (BKJIORAET CHALQOHHYIO KO-
poGKy, TepMOGa/LMIOH H KANWJIASAPHYIO
TPYOKy), 34anoJHEHHbIH BELLECTBOM,
NaBJaeHKie KOTOPOTO 3aBHCHT OT TeMie-
patypbl. [lpu H3MeHeHMH KOHTPOJIH-
pyeMOH TeMmeparyphl, BOCTIPHHH-
M4CMOH TepMOGaNNiOHOM, H3MEHSiETCSH
AaBJCHHE HANOJNHTENN TEePMOCHCTE-
Mbl, AEHCTBYIOWEE HE BHEUIHIWOIO NOo-
BEPXHOCTb CHJALGOHA B CHIBPOHHOH
KOpoGKe M Ranee Ha MEXAHH3M NBH-
KEHHH M KOHTAKTIIOe YCTPOHCTBO.

Tepmobannos MOKET NPHCOEHH-




HATbCA K cHabPOHHOK Kopobke uyepes
KanHaJAsapHyl TpyOKYy (AHCTAHUHOH-
Hafd TEPMOCHCTEMa) HAH Henocpea-
CTBCHHO  (MCCTHA®  TEPMOCHCTCMA).
[Ipn ARCTaHUHOHHOH TepMoCHCTEMe
TEMNEPATYPy MONHO PEryJHpoBaTh Ha

PRI

PHC. 4. ManoMerpryeckne RaTykxu-pene tem-

nepaTypu:

4 — € AHCTAHUHOHHOA TepMOCHCTeMOl; 6 —
¢ MECTHONI TePMOCHCTEMON; / -~ TepMoBaJJoH;
2 -~ Kanuasspuas rtpyOxa;, 4 — cHabpou-
HAA KOpuOKa, 4 -— WKasb HACTPUHKH; 5§ —

BHHTH HACTPOHKH; 6 — BBOA NMPUBONOB

5-y81

HEKOTOPOM PACCTOSTHHK OT MecTa ycra-
HOBKH npubopa.

Hlatuukn-pene temneparyput  Gui-
BAIOT €O WKaNoH #H  OCCluKapHble.
[Hocaeanne o6bLIYHO HMEIT NOCTOSAN-
HblH HeperyaupyceMoiil AHddeperunad,

y3ed HacTpoHkH AudpepennHana vy
HHX OTCYTCTBYeT.
Y3ea nactpoiiky cpabaThiBaHHA

eCTb Yy JA4TYHKOB-peJie TeMneparyphbl
BCEX THROB.

anHUﬂHHa.ﬂbHaﬂ ¢cXeMd JAHCTAaH-
LHOHHbLIX JaTHHKOB-pEJIe TeMnepaTyphl
TaKasl Ke, KaK OJXHHAPHbLIX AdTYUHMKOB-
pade faiielyd, TOALBKO B ICPBLIX HA

HAPYIKHYIO MOBEPXHOCTL CHAb(OHA
AeACTBYeT NaBJeHHe HalloJHUTeAs Tep-
MOCHCTEMb], @ BO BTOPBIX — KOHTPO-

JHpYyeMoe JaBJeHHe.
BsnexTpouuex naturkax-
pene remnepaTtypb (puc. 3) B
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PHC. 5. O6waii suu (a) W npHHLHRHARL-
Ha# cxema (0) IAEKTPOHHOIO QaTHHKA-pene
TemMnepatTypol
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KauectBe mpeo6Gpas’oBaTesi HMCHO.lb-
3yl0T CTaHAapTHbIH Tepmonpeobpaso-
BaTeJqb CONPOTHBJEHHA,
CKO€ COlPOTHB/EHHE KOTOPCro 3adBH-
CHT oT TeMmneparypbl. CHruan ¢ rep-
Monpeo6pas3osaTtenisi CONPOTHBAEHHSA
110A2eTCH B 3JEKTPOHHLIH lpeo6pa3o-
BaTeqab 311, npHHUHI AeACTBUA KOTOPO-
O OCHOBAK Ha MOCTOBOM MeETOAE H3-
MEPEeHHS1 TeMNepaTyphi. -

B namepuTebHBIA MOCT BXOAAT ue-

Tolpe pesucTopa: R, — Tepmonpeos-
pa3oBartenb CONPOTHBAEHHSA, R, — 3a-
RaTUHK, Ry, Ry — Gannactuaie. flpu

yca0BHH R R, =R Ry u3MepUTE/bHBIN
MOCT HAXOQHTCA B PABHOBECHOM CO-
CTOSIHHH, T. €. HEC3AdBUCUMO OT IIHT4lO-
HIETO HanpsaXeHHun U HalpsKEHHE Ha
Bbixoge mocta U, paBHO nyaio. Tlpu
H3MEHEHHUH COUPOTHBJEIIHUSI PE3HCTOPA
R, paBHOBecHe HapyllaeTcs, Ha BHIXO-
A€ MOCTd NOABAACTCH HaNpslKeHHe
pas6ajianca, 3HaK KOTOPOro 3aBHCHT
OT HanpaBJeHHs PacCcorJacoBaHHA.

Hanpsixkenne pasbananca nocry-
naer Ha Bxoj ycuaureas ¥c. Flpu ycao-
BHH MpeBHIICHHS nopora cpabaTuiBa-
HHA YCHJIHTEAS ¢ ero BhIXOAa Moaact-
CSl CHrHAA Ha OGMOTKY 3JIeKTpoMar-
HuTHOro pene O, pr UTO TPHBOJHMT K
cpabaTuiBaNMI0 era KoHTaktos K, .
[1pH OTKJIOHEHHH CONPOTHBACHHS PE3H-
cTopa R, B 06parHylo CTOPOHY H CHHU-
KEHUH pasfajiaHca MOCTa Hanpsxe-
HHE C OOMOTKH 3JEKTPOMAIHHTHOIO
peie CHUMAETCH.

Hs ycaoBusi pasiiosecusi MOCTa
BHAHO, 4TO NPH HIMCHEHHH NOJO0XKEHHSA
3ajaTuuka pesucropa R, uimensercs
paBHOBECHOE COMPOTHBJACHHE PEe3HCTO-
pa R,, T. e. ycraBka npubopa.

[loporn 4yBCTBHTEJIBHOCTH YCHAM-
TeAS DpH NPIMOM H OOpPATHOM H3-
MEHCHHSIX CHIHaJla He COBIIAAAIoT.
HmeeTcs  HEKOTOPLIA  MITHHMAJbHbLIR
AHpOepeHLHal, OnpeeasieMblil CONPO-
THBJICHYEM BBEACHHOrO B LeNb pery-
Jupyemoro pesucropa R,

[Muranne cxemb ocyuweersasieTcd

OT CeTH HJAW OT HCTOUHMKA MOCTORAH-
HOrO TOKa 4epe3 BCTpoeHtble npeobpa-

30BaTeJIH, KOTOpLIE ofecneyHBaloT Mo-
Aauyy MOCTOAHHOTO HAMNpsiXKeHHR B HeE-
CKOJABLKO BOJABT H& H3MEDHTEAbHbLIH

114

3JeKTpHUEe-

MOCT H APYFHC 3JCMEHTLI CXEMbI.

JUICKTPOHHbIE A3TUHKH-peJle TeMIe-
PaTypbl 116G CPABHCHHIO C MaHOMETpH-
YECKIIMH HMEIOT BO3MOKHOCTL Ha-
CTPOAKH HA MeHbWIMHA gHdepeHunan,
YTO NOBbIlIAET TOYHOCTb PEryJHpoOBa-
Husa. Paccrosnue mexuy npubopom
H YYBCTBUTECJbHLIM 3J€MEHTOM MOJXKET
6biTH CYUIECTBCHUO yBeHUEHO.

MoONTK ¥ OXCINYATALNS NATIHKOB-pElie

RONycKaerest MORTAK JaTYH KOB-pesie
H TOPUIOHRUIBHLIX HITH BCPTHKUIBIILIX W
HAKJIOHHBIX [10BEPXHOCTHX (UIHTKAX). 4y B-
CTBUTENALHOW CHeTeMO pumMs. Ha saguei
cTellke HPHOOPOR MHOTUX MOJUPUKAIHIT
CHCJIAUIBI OTBCPCTHA WA KPLILICHHA K CTe-
He, KOi/Ia ecTb pocryn c3gyi. Ecnu ero
HET, TO IPHOOP KPemsiT Yepe3 nepexol-
HYIO 1Liellb, 3aKpervigdeMylo NpcaBapu-
TCALIO N4 3aJ(HCH CTeHKe IIpHubopa.

Manoruabapuritbie 1puboppl Kpenst ¢
MOMOUILIO Pesb0OBOU BTYJIKH H FaiiKK, NPH
3TOM BCCh TP HOOP HAXCHLHTCSA 34 ULMTKOM,
4 14 oOCJIyXMBACMYIO CTOPOHY BBIXOJAHT
TOJILKO BUHT HACTPOUKH.

JaTuuku-pelle TEMREPATYPH ¢ MECTHOM
TEPMOCHCTCMOH YCTAHABJIIMBAIOT B MeECTO
KOHTpOJIA TEMNEepaTyphl H [OMKMOYAIGT
yepes NITyLep.

YypCTBUTEALIILIH JNEMCUT JATHHKOB-
paiie TEMIICPpUTYpLl NOABEUIW BAIOT B BOJ3-~
JYXe Wi YCTaHAWIHBMOT Ha TpyOe o co-
OUIIONCHHEM TEX XKC PCKOMLINIALHE, YFO U
1py MOHTakKe TepMobuiola TPB. Ume-
107TCs1 MOJAHQUKAIMH TepMOOWLIOND ¢O
ITYNEPOM K CO HITYHEPOM W 3ULLMTHbIM
KOKYXOM, HTO 1103BOAKET 1LOMCILATL Tep-
MOOGWINOH B TPYOY WIH B AlTIAPAT U KOH-
TPOJNHPOBUTL TeMNEPATYpY KuK lieaTpec-
CHBHLIX, TAK H aIDECCHBHBIX Cpell.

OT100p A4BiClUA B UVBCTBHTEIBIIYIO
CHCTCMY JEVTUHKOB- peJie JLIUIGICHIMA U Pa3-
HOCTH AAWICHMiH PeKOMElyeIcsd BhINOJ-
HATL C BepXUed oOpasyiouicd Tpyonl Bo
M3BeXaHUE 3ucopeHns.

[TouBojidMbie K 1PUOOPY TIPOBOAL HAJIO
VILTOTHHTE CATbIUKOM, YTO FIPEIOXPAHMT
KOHTAKThl OT NBLUTH W 34IrpA3leHHHN,

Haubonee tHiTnuHble HEHCHPUBIIOCTH:
3Arps3lieHHEe WIHM NOJITopalHe KOHTAKTOB,
NIOJIOMKA KallWUspHO# TpyOKM M, upes-
BBIYAHHO PeiKO, pu3pbiB ciUtbpoHd, Kox-
TAKTBI MOXKCT 38UHCTHTb Clecapb-npubo-
pucer. HpH JpyruX BEUCHPABHOCTAX Tpe-
oyercs 3aMeHa nipubopa,




‘TEMA 16

OXxpaHa TPyJa M TeXHHKa 0e30MacHOCTH
NpH 3KCIJIYATAUMH AMMHAYHBIX
XOJIOAUIbHBIX YCTAHOBOK

Bnacroxmee BpeMA Ha IPOMbILJIEH-
HHIX TIDEANIPUATHAX NIMPOKO WUc-
NOJIb3YIOTCA XONOAWJbHbIE YCTAHOBKH,
paboTaiomie Ha ammMake (xjafaresrt
~ R717), o6aagamouem xopowrumu Ttep-
MONIMHAMUYECKHMH CBOHCTBaMH.,

CmoiicTsa aMmMuaka

Ammuak (NH3) — GecuseTnmii ras

4-ro KxJacca OMaCHOCTH.
' TemnepaTrypa KHNEHHs NpPH aTMOC-
¢deprom nmamieHnu (760 MM pr. cT.)
paBHa -33,4'C.

IpegensHo ponyctiMoe o6neMHoe
coJepXaHHe aMMHaKa B BO3ayxe pa6o-
yeit aounl 0,02 mr/a. IIpu yreuke ero
o6beMHOE COJepXKaHHe, KOTOpoe He
BbI3bIBAET nocaeacTeuit y mioae#t B te-
veHde 60 mug, — 0,25 mr/Ja, onacHoe
ans xusud — 0,35...0,7 Mr/ 2, BH3n-
Balollee cMepTeJbHbIA MCXOX npu BO3-
neticteuu B TeveHne 30 — 60 Mun —
1,5...2,7 Mr/n. -

AMMuax o6nafaeT Pe3KHM YAYILIH-
BhIM 3anaxoM. Yenobek 4yBCTByeT ero
Jlaxke TIPH He3HauMTeJbHOH KOHUEHTpa-
wny B vo3ayxe (0,035 mr/ n).

‘IIpu BARIXaHMM HeGOJBIIOTO KOJM-
yecTBa TapOB aMMMaKa HaGIOJAOTCH
Kamejgb, Ccyxoctb M G6oab B ropie,
XKeHHe B 3eBe U ropTaH{, OXPUILIOCTD
WM NOTEPA rojaoca, YMxanue, Habyxa-
HMe CAM3UCTRIX oGojovek. IIpH BhICO-
KON KOHLEHTpaLMH MOTYT ObiTh OXOrM
r1a3, HOCOBOM TNONOCTH, TOpJAA, OTEK
TOPTaHH, JErKkHX, 3aTpyAHeHHoe AbiXa-
HHe, CHJbHRI Kawesab, yaAyuibe, pBO-
Ta. BO3MOXKHBl TaKXe: rOJNOBOKpYXke-
HMe, ochafneHue NyJbca, NOHHXKEHHe
KPOBAHOIO JaBJieHWs, TNOXOoJoAaHHe
' KOHeyHOCTelt, CyAOpOTrH, MNOTEPR CO3Ha-
HHUA.

Y

Kuakuit aMMHak BoblsbaeT Tsxe-
muie oxorn xoxu. Ilonmananue ero »
r/ia3a MOXET 7IPHBECTH K CJenore.

. AMMuak — ropiousit raa. Temnepa-
Typa. pocnaameHenus 630°C. Bocnna-

- MEHEHHE MOXKEeT NMPOM3OHTH NpH obbeM-

HOM CO/IEPXKAHHH ero B BO3ZYyXe CBbllle
11% (78,5 mMr/ 1) n Hanmuuu OTKpHITO-
ro naaMeHu, ‘
IIpn o6peMHOM cOnepXKaHMH TIAPOB
aMMpaka B Boagyxe or 15 g0 28%
(107...200 ™mr/n) cMech sBARETCH
p3pbisoonacHo#t. HamGonbwee nasne-
HHe Bapbplaa  aMMHAYHO-BO3AYIIHON
cMecu cocras/isier oxoao 0,45 MlIla
(4,5 krc/cm?). CkopocTh B3pBIBA, B
3aBHCHMOCTH OT KOHUEHTPAaLMH CMECH,
Kosae6aercsa or 0,3 g0 0,5-m/c.
AMMHaxK XHMHYeCKH HWHEpPTeH K
UeDHLIM MeTajlaM, TOSTOMY AIA HAro-
TOBJIeHUss aMMHAYHOTO XOJIOAHJIDHOTIO
o6opyaoBanus, Tpy6onpoBojoB, apMa-
TYPbl WCHOJL3YIOT Pa3iHdHble MApKA
CTaJiM ¥ YyryHa. AMMHAK Bo3aelicTpyer
Ha Meap, UMHK H HX citasn (ocoberHo

B TPUCYTCTBHMH. BOAMI), . PaCTBOpHET

o6biuHyl0 pesuHy. Ilostomy M3 cnna-
BOB UBETHLIX METALI0B IIPHMEHSIOT
TONLKO BbICOKOONOBAHMCTBIE GpOH3bI,
aIOMHHHEBO-KPEMHHCTbIE CILIaBhI,
6ab6urol.

ITockoabky aMMHaYHhle XOJOAHJIb-
Hble YCTRHOBKM PalOTalOT Ha ONacHOM
XJajareHTe W npu GONbUIOM AABJACHUY,
NpH MX IKCNAYATAUHH JAO/DKHBI CTPOro
cobnopatben TpeGopanus [lpasmun yct-

polictea n OGe3onacnoll 3KcTTyaTaumu

aMMHAYHLIX XOJOIMJBHBIX YCTaHOBOK
(M.: HIIO «Arpoxosnoanpoms, 1951).
Hecobmoaenne [Ipasnn Moxer npuse-
CTH K O4Y€Hb TAXKEJbIM NOCHEACTBHAM
He TOJIBKO A5 OOCJIy’>KHBaloulero Inep-
COHa/la XOJOAMABHBIX YCTAHOBOK, HO H
OKDPyXalolgux JIoJei. :
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Mepeana noMows
NpPXU NOpPaXxeHUn aMMUaKOM

O6cayxupaouit nepcoHan aMMu-
ayHOM XOJNOAMNbHOH YCTAHOBKH JoX-
JXeH yMeTb OKa3blBaTh NEpBYIO MOMOLIb
NOCTPafABIUHM OT aMMHUAKa.

ITpu ompagdarenuu ammuarxos no-
CTPWBHIEI'O clenyer HeMeaNeHHO Bbl-
BecTH (BbiHecTH) Ha CBexHH Bo3xyx
HJAH B YHMCTOE Temnoe noMeueHue., Ec-
2y AblXaHue NpexpaTHaoch, Heobxoau-
MO Chenarb MCKYCCTBEHHOe JbIXaHHe,
BbI3BaTHL Bpava. IlocTpanaswero neo6-
X0oaHMO OCBOGOANTb OT cTecHsomed
AblxaHHe ofexAhl (NpH BOIMOXHOCTH
—~ CMEHUTb ee),
MIO/IHBIYK TIOKOH M JOCTYN CBeXero BO3-
Ayxa, cleaaTh MHTaNAUMIO TEIbIM Na-
poM 1 = 27-HOTO pacTBOpa JHMOH-
Holt Kucaotel (Yepe3 GyMaxkHyl0 Tpy-
Gouky M3 yaliHuKa).

- [Ins HeltTpanusaunu aMMmaka, no-
NaBuiero B OPraHbl NHIIEBAPEHHA, Cle-
AyeT NUTb CAaAKHH dall, JUMOKAL HAH
3%-Hbill pacTBOpP MONOYHON KHCJOTHI.

Bo Bcex cnydyaAx oOTpaBJeHHS pe-
KOMeHJyeTcsl BAbIXaTb KHCJIOPOA B Te-
vyenne 30 — 45 MuH, corpern mocrpa-
aasmero, o6noxuB rpeakamyu. Ilpu
3TOM, BBHAY BO3MOXKHOI'O CHHXKEHMA Y
Hero §osieBoit YyBCTBHTENbHOCTH, Hajlo
Co6monaTk OCTOPOXKHOCTb, YTOOHI He
BBI3BATh OXOTOB TPeJIKaMH.

[Ipn  paaapameHMH  HOCOTJOTKH
HY>XHO TIOJIOCKaTb e¢e 2%-HhIM DacTBO-
poM nuuerolt coanl uau mogo. Hesa-
BHCHMO OT COCTOAHMA NOCTPaAaBuIHit
ROJKeH GbITb HallpaB/eH K Bpayvy.

B ciyvyae yAymbs, xamasa fnocrpa-
AaBUIEro CJIeAyeT TPAHCIIOPTHPOBATH B
JiexaveM TOJOXKEHHH.

ITpu nonadanuu xudxozo ammuaxa
na xoxy 06ORKeHHbIH y4acToK monH-
BalOT ofuibHOR crpyell umcroit BOAHL

. Ilpu nopaxkeHHH KOHEUHOCTH ee OKyHa-

101 B Tenaywo (35...40°C) sogy Ha 5 ~

10 Muu. B cnyvae nopaxeHus Gonb-
nio#t MOBEPXHOCTH Tesia AenaioT o6LIyIo
TeNJY0 BaHHY, NOCJ€ KOTOPOH KOXY
-XOpOIIO OCYWaoT BOKPAIOLIUM - BORY

nonoteHueM (pacTHpasie HEZOMYCTH- -

MO). 3arteM Ha TIOpPaXEHHBIH Y4acTOK
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NpeAOCTaBHTh €eMy:

HaKMaABIBAKT MaseBylo NoBAaky (c
Ma3bio BHIIHEBCKOrO MM NEHMUHATH-
HOBOK Ma3bjo). EcAu Ma3H HeT, MOXHO
HCNOJbIOBaTb  HeCOJIEHOe CJAMBOYHOE
uau nogconHeyHoe Macno (oueH» xo-
powo — o06aenuxosoe).

Ipx o6pa3zopanuy Ha Koxe My3n-
peit X HeAb3R HM BCKPLIBATH, HH pac-
THpaTbh, CJleJyeT TONbKO HANOXHTb Ha
HHX Ma3€BYIO MOBAIKY.

ITpu nonadanuu ammuaxa & :rd3a.

HeOOXOAHMO  HeMENJIEHHO  OGHJIBHO
NPOMBITH MX HHCTOM BOAOH KOMHaTHOM
Temnepatypul. Henb3s 3a6MHTOBLIBATH
rJ1asa M HakJaJAblBaTh Ha HUX MOBA3KY.

Ho ocMoTpa BpayoM IJa3a 3aUIALIANOT-

TeMHbIMH QUKaMH-KOHCEDBaMH.

Ans okasanua pospaveSHOM nomo- -

M B MaIUMHHOM OTAEJEHHH aMMHay-
HOM XOMOAWNbHOM YCTaHOBKHM 06s3a-
TENbHO JIOMKHA OLITh anTeuka co cje-
ZYIOUMM MHHUMaNbHBIM HabopoM Me-
RUUMHCKMX  CDeACTB: 1 —2%-Hbiit
paCTBOpP NMMOHHOM KHCJAOTH; 3%-Hnrik
PACTBOp MOJNOYHON KHCHOTHI; 2— 4%-
Hptft pactsop GopHO# KHcnorhi; 1%-
Hpllf pacTBOp HOBOKaMHa, KOJACHHA
(wnu guonwua), aTHROBmIt cmupT, Co-
Ra, GMHTHI, BaTa, Mapiaesbie candeTkH,
Ma3b Bnmuescxoro (MauM NeHHLHANH-
HOBas Ma3b), Hox.

Cpeacrea
MHAMBKAYANLHOK 3aWmTbl

B coorBetctBMM ¢ Tpe6oBaHMAMK
[Tpasua 8 KOMNPECCOPHBIX Lliexax aM-
MHAYHKIX  XOJOXWJIBHBIX  YCTaHOBOK
AONXHBI XPAaHHTBCA B  CIELHAALHOM
wkady y BhiXoxa M3 MawmHHoro (an-

napaTHoro) oTAefeHus uibTpyOLLIE |

nportuBorassl Mapku K]/l ans Bcex pa-
6oTHMKOB lexa. CHapyXH MalUMHHOIO
(annaparHoro) OTAeNeHMA PAXOM C
BXOfHOR aBepblo B wKady AOMKHO
6bITb CTOJIBKO. )K€ 3AMACHBIX NPOTHBO-
rasos Mapx# KJI. 3aech Xe AOMKHH
Jexartb 3amackbie UABTPH K HHM
(nas HauGosburero uxcaa paboyux, 3a-
HATBIX B OAHY CMEHY).

Tlpotusorasapr Mapku K] momxH
6n1Tb Taxke B wxady B Kopuaope (ve-

cTuione) nphraeraoWeM K XONOAH/E-
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‘HbIM KaMepaM C YCTpOMCTBaMH Henoc-
PEACTBEHHOTO OXJIAXKIEHHS, 4 TaKXe B
NPOM3BOACTBEHHBIX ll€Xax, TAe ycTa-
HOBJIEHO TEXHOJOrMYeckoe 0GOPYAOBa-

HHE C HENOCPEACTBCHHbIM OXJIAKACHH- -

€M aMMHakoM. YHC/I0 3THX NpOTHBOra-
30B O/OKHO COOTBETCTBOBATb MYHCAY
. OAHOBpeMeHHO paboTaomMx B yKasaH-
HbIX KaMepax H ilexax.

TTporusorasel THna KJ npuMensior
TOIbKO npu o6beMHOlH none cBoboano-
ro KHCJOpO/a B BO3JyXe He MeHee 18%
H aMmHaka He Gonee 0,5%. B mporus-
HOM cCJay4vae JOJIKHbI HCII0J1b30BATHCA
H3OJIHPYIOIIHE ITPOTHBOra3bl. ‘

porusoraast THna KJI coctosaT u3

Macku; rodpupoBaHHoft TpyOku u
- HnvTpyIOmell KOPOGKH.
 IlpoMbIiutieHHOCTD BLIIYCKA€eT

dunprpyomme KopobKH HECKONbKHX
mMoxuuKaimik: MeTajIMYecKHe — Ma-
pox KA, K/ ¢ unnexcom 8 6e3 aapo-
sonbHoro ¢uanrpa, KJ c asposonb-
HbIM (UABTPOM ONA NONMOJHHTENbHOM
3al(HTHI OT ITbLIH, ObIMa, TyMaHa, C 3a-
UMTHBIM JeficTBHEM COOTBETCTBEHHO
240, 120 u 120 MmH; naacTMaccoBhi€

— wMapok MKII® ¢ asposonbHbEIM
¢uabtpom u MKII 6e3 puantpa, ¢ 3a-
 IWMTHBRIM JeficTBueM -cooTBeTcTBeHHO 30
# 75 MnH,

* TapauTtuitHbll 'CPOK XpaHeHHA HO-
Boff kopoOkM mpoTHBorasa Mapku K/
S5 ner. '

BaxupiM ycnoBueM GesonacHoit pa-
6oTbl B NpPOTHBOra3de gBAsieTcA Ipa-
BHbHBIR BbIGOpP pasMepa lijaeMa-Mac-
kd. Ero ompezesnsior mo cymMMe asyx

H3MEepeHHl — JJIMHe Kpyrosol JHMHMHE,
npoxoaained 1mo noabopoaKy, 1IEeKaM M
yepe3 BhICIIYIO TOYKY TOJIOBbI, H UIHHE
TIOJIyOKPYXKHOCTH OT OTBEPCTHSI OQHOrO

CymmMa aByx Paamep
M3MepeHuit, M | IneMa-MacKH
Ho 93 , 0
Ot 93 n0 95 1
'O 95 10 99 2
Or9m103 | 3
Ot 103 # Bbune 4

yXa O OTBEPCTHA apyroro no aby de-
pe3 HaAGpOBHbIE AYTH. ‘
Ilpucrynas x pa6ore B mpoTHBOra-
3e, Heo6XOAMMO NpOBEPHTL €ro Mcm-
paBHOCTb. [JIf 3TOrO HafEBAIOT LIJNEM-
MacKy, 3aKphIBAlOT OTBEPCTHE B AHE
KopoGku (pe3nHono# mpobxoft UM na-
ZoHbi0) ¥ Renaior 3 — 4 riy6okux
BAoxXa. Ecam Abliath HeBOIMOXHO —
NPOTHBOra3 B UenoMm ucnpaseH (repme-
tiden). Ecam Bossyx npu sroxe no-
CTYNAET, 3HAYHT, NPOTHBOra3 HeMCIpa-

. BEH H I10J1b30BaTbCsA KM HeJbadd.

Hast yToulelHns: MecTa HeMCnpaBHO-
CTH NPOBEPAIOT OTJE/bLHO lUJIEM-MacKy,
rodppupoBalHyi0 Tpy6Ky M PHILTDYIO-
u[y10 KOpoOKy.

Ans npoeepxu macxu Halo nepe-
FHYTb M TLIOTHO 3aaThb pykoit rodpu-
POBaHHYI0 TPYOKY NOA KJanaHHOH KO-
pobko#t, AnA nposepxu 20Qhpuposan-
HoU mpybKku — crenath BBAOX M
IJIOTHO 3a:KaTh PyKoit rodpHpPOBaHHYIO
TPYOKy BHH3Y W Y TFODJOBHHBI (PHALT-
pywoue#i xopobku, 1A . npoeepxu
purempyroued xopobxu — 3aKpbITb
orsepcTHe B AHE KopoGku (pe3nuHOBOR
nPOGKO# MMM  JRamoHbio). B KamugoM
caydae 3ateM fienaioT 3 — 4 ray6okux
BJ0OXa. Ecau AbLILIATL HEBO3MOJKHO -~
npoBepsieMblif  3JIeMEHT NPOTHBOTa3a

HCIpaBeH. _
B nporuBEOM ciyyae YCTpPaHAOT
HeucnpaBHOcTH. [TOATOHAIOT Macky,

MPOBEPAIOT BbIAbIXATEIbHbIA KJIAMaH K-
noeTopHo Macky. IIpun HeHcnpasHocTH
dbunbTpyIOLIER KOPOOKH €e 3aMeHsioT
HOBOH. ‘

IIpi apapuu xosORHABHOK YycTa-
HOBKH WJIH YTeYKe H3 cucTeMbl 60Jb-
IIOr0 KOJIMYEeCTBa aMMHaka, KOraa KOH-
LieHTpauus €ro B BO3JYyXe NpeBbIllaeT
0,5%, ¢uabTpyloutite MpoOTHBOTA3bl He
cnacaior uesoBeka. IToaromy IlpaBuia
TPe6yIOT AJIA STHX CJAy4YaeB HMETb B
MALIHHHOM OTHEJIEHHH TPH H30JMpYIO-
LIMX JbIXATENbHBIX anmnaparta CxKaroro

- sosgyxa tana ACB (wru usonupyio-

wux nporuBoraza tuma HIT). Haoau-
pyoue amnaparni  (nporuBorassi)
MOXKHO MCIIOJIb30BaTh NpH Jo6oft KoH-
IeHTPALHK aMMHaka B BO3AYyXe, Tak
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KaK OHH ABJAKTCA aBTOHOMHLIMH YCT-
POHCTBaMH.

. [lepconan, paboraioumit B nporu-
Borasax (annaparax ACB), neobxonu-
MO MEpHOAHYECKH WHCTPYKTHPOBATD,
KaKk HMH MNOJbL3OBaTbCA H COAEPKATDH
ux. OObidno 3T0 coBMelialoT C npose-
AEHHEM TIOBTOPHOrO MHCTPYKTaXKa Ha
paGoyeM Mecre.

[Ipy aBapusx, conpoBoKAAEMDBIX
BLIOPOCOM GONBLLIMX KOAHYECTB aMMHa-
Ka, aMMHaYHO-BO3yUIHAA CMeCb BbICO-
KOH KOHLUEHTPALMH MNperpaXkgaer Bbi-
XO& H3 KoMnpeccopHoro uexa. Ilpe-
00/eTb 3Ty 30HY 6€3 cpeaCcTB HHAMBH-
Ayanbroi 3alHUTh HEBO3MOXXHO.
Ilosromy ITpasuna Tpebyror, 4Tobnl 06-
CAYKHBAOUIKIL nepcoHak BO BPeMA pa-
60Thl MOCTOAHHO HMea MpH -cebe npo-
THBoraa Mapku KJ.

PaGora B 3arasoBaHHOM aMMHa-
KOM MOMeljeHH# N0 YCTPaHeHHIO MNo-
caeactuli abapuu (yreykn amMMuaka)
pa3pellaeTca TOJAbKO TIPH
Hapsaa-gonycka. IIpu aroM BHe aara-
30BaHHON 30HBI JA0JMXKEH HaXOAMTBHCA
Habawogapwuit ¢ nporusorazoM. 06-
llee PYKOBOJACTBO aBapHiHbBIMH palo-
TaMH OCYUIECTBJAET OTBETCTBEHHOE
MU0 M3 YHCAA HHXKEHEePHO-TeXHHYe-
CKHX paGOTHHUKOB. :

Pa6ouke M  HHXeHEepHO-TeXHMHYe-
CKie paboTHHKH obecmeynBaloTCcsd Tak-
XK€ JalIMTHOH creuodexnoit, creu-
06YBbLIO M HILTHBHAYAJIbHLIMK CPENCT-
BaMH JALIMTBEI B COOTBETCTBHH C THIIO-
BLIMU OTpac.1eBbIMH HOPMaMH.

Ha xaxpoM npeAnpuarust y Ha-
Ya/IbHHKA KOMIPECCOPHOro leXa A0AK-
‘HO O6bITb He MeHee TPeX KOCTIOMOB,
NpeAHa3HaYeHHLIX AJA  IIPOBEeJleHHA
asapuifHbIX paboT B 3ara30BaHHOM aM-
MMAKOM MOMEIeHHH. -

Ha sBce mnpoTBOrasbl WHAHBMAY-
a1bHOrO N0JIb30BAHHA 3aBOLUATCA Kap-
TOMKH Yy4YeTa, B KOTODbIE 3aHOCATCA
C/IEYIOIME NAHHDBIE! JaTa BBIZAYM, AA-
Ta OCMOTpA M OYepenHoil TpoBepKH,
KOMY BbLIaK, MecTo xpadenud, Ha
CYMKY [pPOTHBOras’a MNpHKpel.1AeTcs
6upka ¢ ¢aMunveil M HHMUHATAMH pa-
GOTHHKA, r
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HalHYHH -

Oprann3auun 6e3onacHo#
BKCMAyaTauuu aMMUadHbIX
XON0ANIbHBIX YCTAHOBOK

Jas obecreyeHnst GesonmacHoi 3Kc-
NJiyaTauuy aMMHaYHBIX XOJIOAMJBHBIX '
ycraﬂonox ‘Ha KaXJoM HPEZIHPKZTHH
NPUKA30M PYKOBOLHTENA M3 YKC/IAa MH-
MEHEPHO-TEXHHYECKHX PaGOTHUKOB Ha-
3HAYAIOTCA:

JIMLO, OTBETCTBEHHOE 3a MCIPaBHOE CO-
CTOAHHe, TIPaBHJAbHOE H Ge3onacHoe
aelicteue obopyanoBanus, Tpy6o-
NPOBOJOB M YCTPOICTB XOJOIHIb-
HOM ycraHOBKHM (Kak npasuio, Ha-
4aJIbHHUK KOMIPECCOPHOro uexa);

JIMHO, OCYLIECTBJSIIOUIEE HaA30p . 3a
TEXHMYCCKUM COCTOsiHieM H O6e3-
onacHoif 3KcnyaTauueR XOJOXHJIb-
HOK YCTAaHOBKH H COO/IOREHHEM
tpebobaunit ITpaBua ycrpofictBa u
6e3ofacHo IKCIIyaTaMu aMMUayY-

HBIX ° XOJIOJMJbLHBIX - YCTaHOBOK
(06bj4HO — TJIaBHbIH MEXaHUK
NPEANPHATHA). \

Ha agMuHuCcTpauuio NpexnpUATHA
BO3/IaraeTcs NPOBEACHHE HHCTPyKTaXKa
pabodux M CiyXallHX no TexHu#Ke Ges-
ONIACHOCTH, TPOU3BOACTBEHHON CaHHTa-
PHH, IPOTHBONOXapPHOH oXpaMe H Apy-
rHM NpaBujaM OXpaHbl TPyJa.

Cayx6a oxpaHbl TpyAa H aiMWHU-
CTpauusa NpegnpHATHA OOJIKHbI BECTH
NOCTOANlHBIR KOHTPOJAb 32 COGMIONEHH-
eM paGoTAlOIHUMH Bcex TpeboBaHuit
HHCTPYKLHH N0 3KCOJNyaTallM¥ X0JI0-
nuabHoro oGopyaoBanust (Mamuu, an-
IIAPATOBR, COCYJOB, OXJAKIAIOIIHUX YCT-
PONCTB, XOJA0/UABHOK yCTAaHOBKH B ue-
AOM) M MHCTPYKiM} 1O oxpade Tpyna
NpH 9KCIUIyaTaui¥ 3roro obopynosa-
sua (oka3zanne ZoBpavyeOHON! mnomomK
NIpH OTPAaBJEHMH AMMMaKOM, AEHCTBHA
nepcodasa M0 JHKBHAAUMM IPOPBIBA
aMMHaKa M [NpA BO3HMKHOBEHHH aBa-
pHitHOHA CHTyauu).

WucTpyxkumy 1o aKCnuIyatauMu xo-
JONMAbHOTO OOOpPYAOBaHHA H MO OXpa-
He Tpyna nosoaat (mox pacnucky) no
KAAKAOI0 MAalIMHAHCTA XO0JI0AHIbHON yc-
T4HOBKM M BbIBELIUBAIOT Ha BHUAHOM
MecTe. , ‘

KpoMe »mix uHncrpyxuui, B Ma-




UMHHOM OTAEJEHHH HOOJKHbI OhITb Bbl-
BEWIeHbl HHCTPYKUHH MO:

yCTpOHCTBY M SKCILTyaTauui aMMua-
HbIX XOJIOAILIBHLIX YCTAHOBOK;

SKCILTyaTauMH XOJOAHJILHON CHCTEMBI
(oxnaxpaomux ycrpolcTs);

OGCIYy)KHBAHHIO  KOHTPOJIbHO-H3MEDi-
TEJbHbIX NPHOOPOB U ABTOMATHKY;

nokapHo! 6€30MacHOCTH.

B MalUMHHOM OTJAENEHHUH AOKHbBI
- ObITb BRIBEIUECHBI TaK)Ke TO0OBLIE M Me-
csAYHble rPadHKH TIPOBeJeHHUS NJIaHOBO-
NpeAyNpPeIUTESILHOTO PEMOHTa, CXEMsI
aMMHayHBIX, PaCCOJIbHBIX, MACAAHBIX M
BOAAHRBIX - TPy6ONPOBOAOB C NPOHYMEpOo-
BAHHBRIMK 3aNOPHON apMarypoit W npu-
60paMH aBTOMATHKM, YKa3aTeIW MecT
HAXOXKAEHAA CPeNCTB HHAHBHUAYAJbHOM
3alMThI, HOMepa TenedOoHOB CKOPOH No-
MOLIIH, TTOKApPHOH KOMaHAbBI, AMCHeTYe-
pa 3nexkTpoceTd, wTaba rpaxaaHCKoH
060pOHbBI, MHIHLUMH, S0Kaiilied BOUH-
CKOR 4acTH, HayaJbHHKa KOMIIpeccop-
Horo uexa (zoMaiuHui Tesedon), Home-
pa TenedOHOB M ajgpec OPraHU3aLMi,
o6cry>xuBanlle aBTOMATH3MPOBAHHYIO
XOJNOIUJIbHYIO YCTaHOBKY.

K 06CcayXHBaHHIO aMMHa4YHbIX XO-
JOAMJIbHBIX YCTAHOBOK AOMYCKAIOTCS
aula He Mosoxe 18 jer, mpouweatue
MCIHLUMHCKOE OCRHMJETEJNbCTBOBAHHE U
IMEIOIe CBHALTEJBCTBO 06 OKOHYa-
HHHM CMenHanbHOro yvyeGHOro 3aBexe-
WHS ¥4 KYPCOB.

Tak xax Kaxcgad aMMHayHafd X0J0-
OUJbHAsA YCTaHOBKa MMeEET CBOM OCO-
GEHHOCTH, K CaMOCTOATEJbHON pafsore
MAIIMHUCTRL RONYCKANTCHA TOJNBKO MO+
cJie NPOXOXKAEHKA CTAXKHPOBKH CPOKOM
He Meree 1 MecsAla ¥ NMPOBEPKH 3HAHUH
NoC/Ie e¢ OKOHYaHHA.

Ilenp craxkmpoBkM — npHOOpeTe-
HHMe NpaKTHYeCKWX HaBBIKOB B IKCILIY-
aTaldHd aMMHAYHOH XOJIOZMJIbHOM yCrTa-
HOBKU JAHHOrO mpeanpusrus. Ee gon-
*Hbl TIPOBOZHTb OIBITHbIE HAaCTaBHHKH
co crtaxeM pa6oTbl Ha NPeANPHATHU He
Mmeriee 1 roga. IIpu atoM gonyck k cra-
JKHPOBKE U CaMOCTOATEAbHOH pabore
OCYWIECTBJACTCA DacNopsDKEHMeM 110
NPEANPHATHIO.

MaumMHHCTBI  NPOXOAAT  TaKiKe
BBOJAHBI HHCTPYKTQX H MHCIPYKTax

Ha paloyeM MecTe, KOTOpble o6asds:
TeJbHbl A/151 BCEX BHOBb TIOCTYNADNMX
Ha paboTy, He3daBHCHMO OT HX CTaXa W
KBaAUDUKaLHY. o

Beodnwii uncmpyxmax Tnposogut
HHAKEHED MO0 TexHuKe O6e¢30MaCHOCTH,
Llesiv ero — pathb oflume CBElEHHS NoO
TEXHHKE O6e30MacHOCTH, IIPOU3BOACT-
BEHHOH CaHMTapuu, NMpaBUJ/aM MOBeje-
HHA Ha TEPPHTOPHH M B llexax mnpef-
NPHATHA.

B coorsercTBuit ¢ yTBEpX)AeHHO|
[JIaBHbIM HH)KEHEPOM NpeNpHATHA UH-
CTDYKUHE# BBOAHBIA HHCTPYKTa)K 3Ha-
KOMHUT €O cTielMHIECKHMH YCAOBHAMU
padoThi KOMIIPECCOPHOrQ Lexa, OCHOB-
neiMu TpebobanuaMu TipaBus TexHuku
6e30nacHOCTE AJNA aMMMaYHBIX XOJIO-
AHJIBHBIX YCTAHOBOK, TPHEMaMH H Me-
TOJaMH OKa3aHHA aoBpayedHol nomo-
IH TPH OTPABJIEHHH aMMHAKOM.

Hucmpyxmax wa pabovem mecme
NoApa3fensieTcd Ha NMepBHYHLIA, nepu-
ONV4ECKHIl INOBTOPHBIX M BHEILIAHO- .
BbIiA,

IepBuykbIff HHCTPYKT2X NPOBOXMT
HayaJIbHMK KOMITPECCOPHOIo Lexa Ie-
pea XomyckoM K paboTe NPHHATHIX B
uex pabo4ux B COOTBETCTBHH C NpO-
rpaMMOi, YTBEPKAEHHON TJIaBHBIM WH-
KEHEPOM NPeATIPHATHA.

B nporpaMmy nepBHYHOro UHCTPYK-
TaXkKa BXOAMT O3HAKOMJIEHHE Pasoyero:

€O CXeMOH XOJOAMALHOH YCT4HOBKH,
HAJHaYeHHeM M KOHCTPYKUHedH
KanJOH MalliHbI, amrnapara, COCy-
[a, a TaKxe ¢ KOHTPOJIbHO-K3MEDH-
TeJbHLIMH, PeryuMpylOUMMH, 3a-
HIMTHBIMA M TIPEOXPAHNTEIbHBIMU
npubopamMu ¥ yCTPOHCTBAMH,;

HHCTDYKHHAMH N0 3KCIUyaTtauuu o6o-
PYAOBaHHA, BXOAAWIET0 B COCTaB
XOJIOAUJIPHOH YCTaHOBKY;

HODAAKOM TOATrOTOBKY K  paborte,
BKJIOMas OCMOTp OOOPYAOBaHMA,
npuéopoa, TIpeaOXPaHH TeIbHbIX
YCTPOHUCTB, WHCTpYMEHTa, NPHCIO-
cobaehnil ¢ obsizaTeibHbIM coofnle-
HUEM O BCEX BbLIABJIEHHBIX HEHCH-
PaBHOCTAX Ha4yaAbHHKY liexa MJIH
MEeXaHHKY;

6e3onacHbIMX TIpHEeMaMH TnipH obcay-
’KUBAHMA XOJIOAHJIBHOH YCTaHOBKM
U ee DeMOHTe;
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ONITHMaNbHBbIM pPeXHMOM paboTbl XOJIO-
IOWJIBHONM YCTAaHOBKM M TIPM3HAKaMM
ee HEMCTIPABHOCTM, TNPaBHJIbHBIMK
AeHCTBHAMU TIPH OMACHBIX PEXKNMAEX
PaboTHI H B aBapUAHBIX CHTYAMAX;

NOpPAAKOM aBapuiiHoit octanosku (oT-
KJHOYEHUA) 060pya0BAHHUA;

HHCTPYKUMAMH N0 TexHuKe Geaonacho-
CTH, TPOM3IBOACTBEHHON CaHHTa-
puH, NoxxapHoit GeszonacHocTy;

NpaBUJIaMH. BbIARJIEHHA H YCTDaHEHHA
yTeuek aMMHaKa;

Ha3HavyenueMm NpeJOXPAHUTEALEBIX
npucnocobaeiyi M CpPeAcTP HHAHU-
BUAYAJbHOR 3allMTHI M TNpPaBHJIAMH
N0/b30BAHUA MMH;

npaBijaMH 6e30oNacHOil 3KCILIyaTalMu
HMEIOIWMXCA B KOMIDPECCOPHOM Lie-
Xe MOXDbEMHO-TPAHCIIOPTHBIX MeXa-
HU3MOB U 3J1eKTPOOGCPYROBAHUA,

TIOPAZKOM BeleHHA CYTOYHOrO JXXypHa-
Ja paboTh! KOMIIPECCOPHOrO Lexa.
Ilepuoauyeckuit NMOBTOPHBIA HHCT-

PYKTaX TPOBORAT 10 TOH XKE NpPOrpam-

Me, 4YTO M IepBHYMLIfi, He pexe, 4YeM

yeped Kaxable 3 Mecsua, N0 yKasaHHIO

H TO0Z KOHTPOJEM HayalpHMKA KOMI-

PecCOpHOro uexa.

BHeruianoBRIH MHCTPYKT2X 0 6€a-

onacHelM TNipuemaM padoTh! NPOBOASIT
NpY BHECEHHH H3IMEHEHHH B CXeMYy XO-
JOJHJIDHOH  YCTRHOBKHM, HapyweHHH
KeM-Tu6o u3 padoTaonMX npaBus X
MHCTPYKUHMH N0 TexHHKe 6e30I1acHOCTH,
1I0C/1€ MMEBLIMX MECTO HECHaCTHRIX CJIy-
yaeB ¥ aBapHii. OH BO3JIOXKEH Ha TeX Xe
JML, B OOS3aHHOCTH KOTOPBIX BXOAMT
NpPOBEIEHNE TIEPBHYHOrO U IepHOgUYe-
CKOI'O TIOBTOPHOTO MHCTPYKTaxeit.

Bce Bijibl MHCTPYKTaKa PeriCTPHPYIOT
B CICIMAIBHOM XypHane ¢ yKa3aHueM (a-
MIUIMH, HMEHM M OTYECTBA MHCTPYKTHpYe-
MO0, €70 JIOIXHOCTH, AaThl MHCTPYKTaXKA,
HOMepa M HaWMEHOBAHMSA MHCTDYKUMH
(nporpammbl), 1O KOTOPOIl OH NPOBEIEH.
O6bsa3arenpHbl NOAMMCH JIML, MPOBOLHBIIE-
r0 M MOJNyYHBILENO MHCTPYKTRK, a Takke
HaYaJbHIKA KOMIIPDECCOPHOIO lexa, JoNy-
CTHBIIErO MHCTPYKTHPYeMoro K padore.

MamyHHCTBI  aMMHMaYHBIX  XOJIO-
OMJBHBIX YCTAHOBOK IPOXORAT TaKike
eXErofHyi0 DNpOBepKy 3Haxull (aTre-
CTaHiO) B KBAIM(UKAIHOHHBIX KO-
MUCCHAX U KYPCOBOe OOydeHue Mo Tex-
HHKe 6e30IacHOCTH.

PesyarTaThl NpOBEepKM 3HaHHK 3a-
HOCATCA B CHEIHAJIbHLIA KypHad, rae

. YKa3nIBaeTCA JaTta HpPOBEPKH H OlEHH-

BaeTCH 3HAHHE KaXXI0r0 IPOBEPAEMOro,




TEMA 17

TpeGoBanus K noMemeHusiM

H 000pYI0BaAHHIO

AMMHAYHBIX XbﬂOllHﬂbelX YCTAHOBOK

K obopynoBaHHIO aMMHAYHbIX
XOJIOJMNIBHBIX YCTAHOBOX M IIOMe-
INCHUAM, B KOTOpbIX MX pa3MellaloT,
HpCIbABISICTCH  psili ocoOblx  Tpebo-
BAHUIL, 4YTO BBI3BAHO B3pPbIBOOIIAC-
HOCTBIO, TOPKOYECTBIO K  TOKCHY-
HOCTBIO aMMHAKA.

B COOTBETCTBMH C EHCTBYIOLIMMH
HOPMAaTUBUBLIMM JOKYMeHTaMH {3, 6]
[TOMCLEHUA MAIIMHHBIX, ANIAPATHBIX
M KOHJEHCATOPHBIX OTIACICHUK IO
B3pLIBOITOXAPHOK U II0OXAPHOM oOflac-
HOCTU OTHOCAT K KATETOPHHU A, KaMe-
pbl ¢ TEMIICPATYPOH BO3JAYXa BbILIC
10 °C — k kareropuu B, kamephl ¢
Temrepatypoit 10 °C 1 HiDKe, a TaxkKe
NOMEIEHN  aMMMaYHBIX  paciipe-
IeJIMTEbHBIX YCTPOUCTB, MPOU3BOJICT-
BEHHBIX LIEXOB C TEXHOJOTHYECKMUM
obopynoBaHueM, paboraloiMM  Ha
aMMuake, — K kareropumn .

KaTteropusi [IOMCUIEHUA OIpelensi~
eT TpebOBaHUAL K ero  IIpo-
CKTHPOBaHHK  (MECTOPACIIONOXKEHUC,
KOJHYCCTBO 3BAKYAIIMOHHLIX BBIXOJIOB,
Iowaab JIerkoc6pachbiBaeMbX KOHCT-
PYKIMI, YCTPOICTBO BEHTWIAIIKH U T.
I.).

Hanboslee XecTkue TpeboBaHUA
MPETbABISIOTCA K ITOMEUIEHMAM,
OTHOCHMBIM K KATErOpUH A,
HaMeEHee XeCTKUE — K [TOMEIIEHUAM
Kkareropuu .

MauiMHHbBIE K allflapaTHbIE OTJe-
JICHWS aMMUAYHBIX XOJOAWIbLHBIX YC-
TAHOBOK  DasMCIMaiOT B OTUEHbHO
CTOSIIMX OJHOITLKHBEIX OCCi10/IBAJIL-
HBIX 3JaHMSX, B IIpACTpoiikax K

3RaHUAM XOJCAHIABIIUKOB MAH OOHO3-
TQXHBIM 3JaHWAM TIPOU3BOJACTBEHHBIX
LIEXOB, a TAKXE BHYTPU OIHOJITAKHBIX
WM Ha LIEPBOM 3TaXE MHOI'OITAXKHbIX
XOJNOAWIBHHKKOB.

MalnHHBIE W annapaTHble OTAE-
JEeHHUSI B {[pPUCTPOHKAX OTAECIAOT OT
30aAHHK  IIPOTHBOIOXAPHLIMH  CTe-
Hamu [6, 9, 10], a BUYTPHA 3JIAHHK OT
IpYrMX TIOMEWEHMUA — HPOTHUBOIIO-
XAPHBIMU TEpEropoaxaMmd U IepeK-
PBITUAMH.

AlnaparHbic M KOHIEHCATOpHBIE
OTJEJICHHA MOTYT OBITh PACIIOJOXCHEI
HaJl MallMHHbIMH OTICHCHUIMMN.

Hajg MauniMHHLBIMMA M anilapaTHbIMU
OTHENECHUAMY HE JIODKHBI HaXOXUTLCS
MNOMEIUCHHUA C I[IOCTOSHHBLIMM pabo-
YUMHM  MeCTaMM, a TakKke al-
MHUHHCTpATUBHbIC M OBITOBLIE ITOMeE-
IL[CHHS.

IloMeuleHMSH MAlIKHHOIO M aflla-
patTHOro OTAENCHHUH [TPOCKTAPYIOT HE
MEHEee 4YeM C JByMS MAakKCUMAaJIbHO
yIAICHHBIMM JpYyr OT Jpyra BbIXO-
JaMH, OJMH U3 KOTOPBIX JOJDKEH OBITh
HEIOCpeCTBEHHO Hapyxy. B anma-
pPaTHOM  OTHCICHUM, CMEXHOM ¢
MAIIIMHHBLIM, KPOME COCMUHSIOLICH UX
IBEPU, TO/LKHA OBITH ABEPb, BLIXOMH-
mass Hapyxy. IIpx HeBO3MOXHOCTH
YCTpOHCTBA HapYyXHOIC BLIXOJAa pac-
[IOJIAI'aTh allllapaTHOE OTACJIEHHC B
060c00/iIeHHOM TIOMEIIEHUH HEeJIbas.
JlormyckaeTcsi BbhIXOA 4Ycpe3d TaMOyp-
HUIO3 B KOPH/IOP 110/ICOOHO-OLITOBBIX
{IOMEIeHUX MAlIIUHHOIO OTUCIICHMA,
HMEIOLIEro BLIXOH HApyXYy.
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O61ad JyIMHA IIpOX0Jia U3 JIKOO0H
TOYKM MAIUMHHOTO U aNIapaTtHOro
OTACJICHUH JIO BBIXOJA JIOJDKHA ObITh
He bonce 30 M.

B MamuyHHOM (anrnapatrHoMm) oTue-
JIEHUN OJMH Y3 BLIXOJOB MOXCT ObITh
B [IOMELICHHME KOMAH/IHOTO [IYHKTa
ABTOMATH3ALIMH (B KOTOpOM €CTh
BLIXOJ{ Hapyxy) cpe3 TaMOyp-uLIIOS,
MMCIO LM TTO/ITIOp BO3MyXa.

Bcero onMH BBIXOH IOITYCTHM U3
MalliM{HOMO (arnnapartHoro) OICICHns
1IUIOMAHLI0 HE 60;1cc 40 M°. B 310M
CIyvae XONOJMJIBHYIO YCTaHOBKY pa3-
MCIIAIOT Y CTEHDI, IPOTHUBONOIOXHOH
BbIXOILY, Takum. oOpa3zoM, 4YTOOBI B
l11polecce IKCIUTyaTallMi UCKITIOYaAJIACh
HeODXOMMMOCTh HaXOXIAEHHA
oOCiy:KMBalOlero  MepcoHala  3a
XONMOMWIBHON YCTAHOBKOM. ‘

B noMeieHusX MamMHHbIX W afl-
NlapaTHbIX OTHCICHHH paspeliaeTcs
YCTPOMCTBO  OTKPBITOIO  IIpUsAMKa
LYYOUHOK RO 2,5 M U1t YCTAHOBKH all-
NaparoB U HAacocoB. B HEM MOMKHBI
ObITh IIPEMYCMOTPEHBL HE MCHee IBYX
JECTHHULl, a TIpM TIyOuHE [IpUsIMKaA
6onee 2 M — BBIXOJI HEIIOCPEACTBECHHO
Hapyxy. .  Beicora orpaxaciivs
IpusiMka He McHee 1,1 M.

JABepy MaumMHHOIO (AIIapaTHOIo)
OTJIC/ICHUSL  JOJDKHBI  OTKPbIBATHCH
TOJBKO. B cropouy Bbixoga. llo
patwiaM TeXHUKH 0€30MacHOCTH OHM
HE MOFYT BBIXOJMTbL HEIOCPEACTBEHIO
B HIPOM3BOJICTBEHHbIE TIOMELKCHUSA WIH
CBA3AHHBIE C HHMMHU KOPMIAOPBI M
JECTHHUYHBIE KIICTKH.

3arnyQiieHHe 1102  MAUIMHHOLO
(anrapaTHoro) OTNCICHUA HIDKE
TUTAHUPOBOYHOM OTMETKH TEPPUTOPHM
3anpeluacTcs.

BbicoTa MallMHHOTO OTHAEJICHHUSA OT
HU3a HECYIUMX KOHCTPYKIUMH IO/DKHA
. 6uTb He MeHee 4,8 M (B PpEeKOHCT-
PYMPYEMbIX 3HAHHAX JOITYCKAETCH Bhi-

coTa He MeHee 3,6 M), anHmapaTHOro
OT/ie/icHMs. — He MeHee 3,6 M (B

PEKOHCTPYMPYEMbBIX 3IaHUAX — HE
meHee 3,0 M).
Orpaxuaome KOHCTPYKIIMH

3J[AHUA MAUIMHHOTO (AldpaTHOro) U
KOHJIEHCATOPHOTO OTACACHUN JOMIKHbI
UMCTh JIeTKO  cOpacbiBacMbic  TIpH
BIPBIBC MCMCHTHL (OKHA, UBEPU U up.g
OOUIeH TUIOLAAbI0 He MeHee 0,05 M
na 1 M> 06LEMA IJ@HUS. llpy vrom

'OKOHLILIC  HepeluleThl  JMODKHBL  ObLITL
34CTCKNECHB  OOBIMHBIM - OKOHHBIM
' CICKJIOM.

MaumHHple, amiapatHble H KOH-
JEHCATOPHDIE OTACNCHUS OBOPYIYIOT
CUCTEMAMH  TIPHTOYHO-BLITSDKHOM ¥
ABAPUIAHON BBLITSDKHOM MEXaHWYeCKOH
BCHTWIAUMH [6, 8]. OHH  JOIDKHBI
o0eCre4uBaTh KpPaTHOCTh BO3IYX000-
MeHa (B Yac): IpATOYHAsl — HEe MEHee
2,  BBITKHAS — C  [TpeBbIIICHHEM
npuToKa 10 1 o6beMa; aBapuifHasd Bhl-
TOKHast — He MeHee 8 (Oe3 yyera

[(POU3BOUUTENIBHOCTH BOITSDKHOMN
BEHTHIIALMN).
B OBITOBBIX HOMELCHUAX

MAINAHHOTO (allMAapaTHOFO) OTACHECHUS
[IPCAYCMATPUBAIOT OTHC/IBHYIO CHMC-
TeMy BEHTWISLIMH.

Tlyck aBapuiiHOW  BEHTHIISILIAM
MAILMHHOIO (AINAPaTHOIO) U KOHIeH-
CATOPHOIO OTACACHUH NOJDKeH ObITh
KakK M3IyIpd MNOMelleHu (Imyckopast
KHOIIKA HAaXOAHWTCA OKOJIO KaXJoro
BbIXOJa), TAK U CHapyxH. IIpu 3mOoM
HAPYXHBIC KHOIKU HCIOJIb3YIOT TOMb-
KO B aBaApHHBIX CUTyaL{HsAX, TaKk KakK
OHM OJHOBPEMEHHO C BKJIIOYEHUEM
aPapMAHONK BEHTWIALUMMA OTKIIOYAQT
9JIEKTPOIIMTAaHUE BCEro XOJIOTWIHHOIO

000pyIOBaHUS. DIeKTpOIMTaH e
aBApHI{HOI BEHTHIAIMM IIPOCKTUPYIOT
JBOIHBEIM — OT OCHOBHOTO "

HE3aBHCKMOro OT HEro HCTOYHHKOB.
Ha npemipusiTusix, KoTopble HMEIOT
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OIMH BBOZX MEKTPOIHEPIrUM
(HarpuMep, XOMOMWIPHHUKK €MKOCTBIO
600 T M wMeHee), BCEe CHCTEMBI
BEHTWUILIMM TIPHCOEAVHSIOT TOJIBKO X
OCHOBHOMY MUCTOYHHKY ITHTAHMS.

Ipu nepyonMyeckoM OGCIYXU-
BaHMH  aBTOMAaTU3MPOBAHHBIX  XO-
JIOTHIBHBIX YCTAHOBOK OOsd3aTellhHAa
YCTAaHOBKA MHAMKATOPOB YT€YKH M
CUTHAIA3ATOPOB aBapHIHON KOHLICHT-
pallMM [ApOB aMMMaka B BO3yxe
TIOMCIIEHUH. | :

Ipu KOHLEHTPaLNH [1apoB
ammuaka Gomee 500 mr/mr® (0,07 %)
WHAMKATOPB! YTCYKM ITOCBUIAIOT [Ipe-
JYTIpEAUTESBHBIA CUTHAI B IIOMe-
LieHue, TA€ TIOCTOAHHO JEXYPHT
- 00CTyXUBalOIUMI NEPCOHAT, U BKIIO-
HalOT BBITHXHYIO BeHTWHLLMIO. llpn
KOHUEHTpallMM [apoB amMMuaka 1500
'MI‘/M3 0,21 %) curHamM3aTOpHI
ABapUIHOM KOHIUEHTpalMH OTKIIOYa-
10T 3JIEKTPOITUTAHUE Bcei
XOJIOAWIBHOK YCTAaHOBKM M OJHOBpE-
MEHHO BKJTIOYAIOT apapuiinyio
BCHTWIALMIO, CBETOBYI0O M 3BYKOBYIO
CHTHAIM3AMU ¥ Tabyio Hao BXOIOM B
‘MAaNIMHHOE (arllapaTHOE) OTAEJECHUE,
NpeYIpeXaalomee O 3ara3oBaHHOCTH
IIOMeIIeH . ,

[IpaBuia TexHUKM 6E30TACHOCTH
3allpelaloT pasMellieHHe 3JeKTpopac-
NpefenvTeNsHEN YCTpOHCTB W TpaHc-

¢OpMaTOPHBIX NMOACTAHLMI HETIOCPEX-

CTBEHHO B MAlIHHHBIX (aINapaTHERIX)
M KOHJCHCATOpHBIX OTHCICHHUAX. 1IpH
HaIMYMU  LICHTPAIBHBIX XOMaHIHBIX
ITYHKTOB YIIpaBJICHUA aBToO-
MaTH3MPOBaHHBIMU aMMHAYHBIMHU
XOJIONWIBHBIMK YCTAHOBKAMH YCTpOii-
CTBA CUTHAMM3AUMM, ' YIIpaBNEHVA K

PeryJMpoBaHusi pasMeILaloT B 0060co6-
JICHHOM [OMELIEHHM, CMEXHOM C

MalllMHHBIM  (armapaTHbIM)  OTHE-
neindeM. B paspensiolteil MX CTeHe
MOXeT ObITh OKHO. B [TOMEUICHUH KO-
MaHJIHIOf0 ITyHKTa -HcOOXOIHMO 110/-
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népmaﬁ:

[OATIOp  BO3AyXa C
TMOMOUIbIO aBTOHOMHOIM CHCTEMBI
BEHTHISIIAN.

ITapamMeTphl BO3ZYXa B MAalIMHHOM

(armIapaTHOM) OTACACHMH JOJDKHEI CO-
otReTcTBoBaTh TpebopaHusM ['OCTa

[2).

CHcTeMa OTOIUICHUS 006¢crieYMBaceT -
B IIOMEIIEHMAX PaCYETHYIO TeMIIepaTy-

py Bo3yxa He Huxe 16 “C (11pu Hepa-
GotaroLeM 060pyNOBaIUH).

PaGouee H apapuifHOE OCBCILEHHE
MalUIUHHBIX (anmapaTHbIX) M KOHOEH-

CaTOPHBIX OTHENCHWUH JOIDKHO - OTBE- .

YaTh TPEGOBAHUAM HOPMATUBHBIX JIO-

"KyMEHTOB {6, 7].

AsapuiiHoe
HE3aBUCHMOTO

OCBCLICHME

MCTOYHMKA)  aBTO-

 MATHYECKHM BIUIIOYAETCH [IPU OTKIIO-

yeHuu paboyero ocpeweHus. Ecau
NpeIIpUATHE MMEET IBa BBOJAA 3JIEKT-
POIHTAHUH, TO paboure CBETWILHHUKH
IIPUCOSAUHAIOT K OAHOMY Tpamcdop-
MaToOpy, a aBapHMiHBIE — K JpYyIroMy.

Ha npegipusitusX ¢ OfHHM  BBOXOM

QNCKTpOoImMTaHus B KayecTne

HE3ABHCHAMOIO UCTOYHHKA HCIIONIB3Y-

0T aKKYMYJITOpHBIE BaTapeu.
J1a MecTHOro ocpelleHUsS JIpH

PEMOHTE, YUCTKE BHYTPH COCYHOB, all- .

1apaToB, KOMIIPECCOPOB MPUMCHSIOT
CBETWIBHUKH, pacCYMTaHHbIE Ha Ha-

TipsDkeHue He Ganee 12 B.

MawmmuHHble (anmapaTHBIE) OTIe-
JIEHUS M HapyXHEIC KOHJEHCATOPHO-

PECMBEpHBIE  YCTAHOBKM  JOJDKHEI
HMETh YCTPONCTBA MOJHHe3alMThl I
KaTerOpHH. .

OxiraxnaeMmble NMOMEIUEHUA C TeM-

neparypoidt 0 "C n Hmke obopynyloT

CUCTEMO# CHIHaiH3allMu <«YesoBeK B
KaMmepe», BhlIalonled CHrial B MoMe-
UieHUe, TUE [OCTOSHHO  JEXYpPUT
obcIyXUBaIOIMi TiepcoHalt. YCTpoii-
CTBa Il IIOfa4y¥ CBETO-3ByKOBOTO

CHTHAN4 pa3MelaloT OKOJIO JBEpPEH

BHYTPM OXJIAXJacMbLIX NOMELICHUNH Ha

(ur'
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BbicoTe He 6ojiee 0,5 M or riona, cHab-

XaloT CBETALIAMMCH YyKazaTelnsaMK M
3aLMIHAIOT OT IIOBPEX/OHMUIA. ' 3arpo-
MOXJATh 9TW YCTPOMCTBA IPY3OM Ka-
TErOPUYECKH 3aIIPELIAcTCS.

Uis co3maHMs ° Oe30IMacHBIX
YCJIOBHIA TpyJa oOCIyXHBAIOLIETO I1ep-
COHana HeoOXOmMMO coburionaTh psn
TpeOOBAaHKHM K YCTPOMCTBY M pasMe-
IMEHHID 3aMMHAYHOIO XOJOAWILHOIO
obopylnoBaHusl. YcCTaHOBJIEHa oO0s3a-
TeJbHAS LIMPHHA ITPOXOHOB: OCHOBHO-
ro npoxola (B CBETYy IIPH BBRICOTE HE
MeHee 1,9 M) He MeHee 1,5 M,
MEXIY BHICTYNAIOUMMHK YacTAMH
KOMIIpECCOPOB He MeHee 1 M,
MeEX Iy THagKoit CTEHOM U KOMIIpeC-
COpPOM MM aNnapaToM HE MeHee
0,8 M, eCIM OH He ABNACTCA IMPOXO-
AOM IS OOCHyXWBAIOWErO [1EpCOo-
Hana (HomyckaeTcs yCTaHOBKa amn-
naparos Y ¢cTeH 6e3 mpoxonoB).

Tlpy pacrionoOXEHHH MALIMHHOIO
(anrapaTHOro) OTHEACHUA B 1IOMe-
IHEHUM C BHYTPCHHMMHU KOJIOHHAMM
PACCTOSIHME OT KOJIOHHAI JO BBICTYIA-
IOIMX 4YacTeil obopyloOBaHUSA JOIyC-
kaercad 0,7 M (IIpYM HAJMYMH JIPYTHX
MPOXOJOB HOPMAILHON BEJUYUHEI).

OO6opyaoBaHHE K apMaTypa Ha
ypoBHe Buiue 1,8 M or 1ona
o6CIYXKHUBAIOTCA € METAIIWYECKHUX
TUIOLANOK € OOECTIeUMBAIOILIMM Oe3-
OMACHOCTh OrPAXICHUEM \Bmcomﬁ He
MeHee 1'M U necTHuuel. [Ipu mivHe
MNOIAIKM Bosiee 6 M JIGCTHMULI JIO-
MKHbI OBITL € ODEMX  CTOPOH.
O0C;TyXMBaHME aMMMAYHOHN 3arloOpHON
4pMaTyphl, pacloJIOXEHHO! Ha BbiCO-
T€ S0 3 M OT Moja (WIK [UIOMAAKH) K
UCTIONB3YyeMOH B PEIKMX ciydasx (Ipu
IIyCKE,PEMOKTE CUCTEMEL), AOITyCKAETCsi

C TIEPEHOCHOM JIECTHUILIBI (CTPEMAHKH).

- JII0O0M

Annapathl  (cocyabl)  BbLICOKOIO
HABICHMA (KOHACHCATOPHI, JIMHEUHHBIC
pccuﬁcpl,x, MACJIOOTACAUTEIN) PEKO-
MEHIYyeTCs  pa3MellaTh  CHapyxu
3laHusl, BOAKU3YU, HO He Oimrke 0,8 M,
OT MalllUHHOro (aMNnapaTHoro) otne-
JeHusi. Bo3MOXHOCTL pa3MelleHHUs
YKa3aHHOTO BElllEe 0GOPYAOBaHUS CHA-
PYXK B KOHKpPETHOW KIHMaTH4YeCKOHN
30HE ONpEleNsaeTcs AUAIIa30HOM JIo-
IyCTUMBIX TEMIIEPATyp, YKa3aHHBIX B
HOKYMEHTAITMM 3aBOJIa-U3TOTOBUTEIA.

B aMMUAYHEIX XOJOZWIbHBIX YCTa-
HOBKaxX MOTYT ITPUMEHSTbCH alllapaThl
(cocynsl), H3rOTOBICHHbIC IO HOp-
MATHBHO-TEXHUYECKOA OOKYMECH -
TAIMH, COIJIACOBAHHOM, YTBEPXKACH-
HOH M 3aperuCTpHpOBaHHOH B YCTa-
HOBJICHHOM TIOpSAIKE.

Kaxzapiit annapar (cocyux), paboTa-
IOIMI’ [Of JamieHHeM, B COOT-
serctBuu ¢ Ilpasuiamu [S] JODKeH
OLITL CHAOXCH NPYXHMHHBLIM [PEJIOX-
PAHUTCILHBIM KJIAITAHOM IUTA 3AlLlMTHI .
OT IOBBIIUEHWA JAABICHWS BBILC JO-
IyCTUMOIO 3Ha4YeHHus. Mexay Kiamna-
HOM M anrapaToM (CQCYHOM) He pa3-
pelaeTcs yCTAHARIWBATE KakKue-aHO0
3alIOpHbIE YCTpOfCTBa, KPOME TpEeXXO-
JOBOTO BEHTWIS € JBYMsA [IpeIoX-
PaHMTENLARIMH  KnallaHaMM (M.
PUCYHOK), TIDH YCIOBHM, YTO ITIpH
T[10JIOXKE MUY LITTHHJE IS
ammmapar  (cocyn) Gyaer
COE/IMHEH € OJHMM M3 KJIA[IaHOB.

BCHTW A

*ITpasunaa (5] pacnpocTpaHsiOTC Ha an-
HapaThl (COCYABI), Y KOTOPLIX POH3BeAe-
HHEe BMECTHMOCTH (B ANTPax) Ha HIGLITOM-
HOe AABAEHHe (B xm/cuaj npessimaet 200,
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IMpuunrnnanaenas
BeHTHIS: .
I — napn aMMMaka u3 anmapara (cocyna);
/T — napnl aMMHaka K NpenoXpaHHTeIbHO-
MY Knalady; I, 3 — ceio; 2 — 30JI0THHK

TPEXXONOBOTO

cxeMa

W3 pucyHxa BHAHO, YTO 30JOTHMX
2, mnepekphBag cemio ] wmd 3,
COEIMHSET C COCYJIOM OJIUH M3 IIpe-
JOXPAHMUTEJLHLIX KJIAMAHOB.

[IpucoeMHEHUE TIPEAOXPAHUTEIb-
HBIX KJIAITAHOB K anIiapaty (COCyay) C
IIOMOUIBI0  TPEXXOJOBOIO  BEHTWIN
YAOOHO B 3KCIUlyaTallMH, TaK Kak I103-
BOJIIET CHATH KIAlaH I IIPOBCPKU
0c3 OocBOCOXICHUA armapaTa (Cocyaa)
OT aMMuaka, obeclleYUBaeT Helpe-
PBIBHOCTE paboThf ODOpYJOBaHUA U
YMCHBLIACT TIOTEpH aMMMaKa.

Ilappl aMMuaka BBIITYCKAIOTCH B
aT™Mocdepy uepes 1IpeAoXpaHuTEILHBIC
Kianansl 1o obwmwemy TpybolipoBOILy
aBapMHHOIO BLIOpoca. BepxHuit koHen
BLIBOTMMOM HAapyXy TpYOBI JOJDKEH
GbITh Ha 1 M BEIUE KOHBKA KpbluH
CaMOro BEICOKOIO 3JaHMH B pajMyce
50 M ¥ NpH 3TOM He HKEe 6 M OT
3eMiIM MU 3 M OT IUIOMIaioK obciy-
XUBaHUA, HaXOASIMXCA B paguyce 15
M. YcThe TPYORI ClIeIyeT 3all[MIIATh OT
CKOIUIEHHA aTMOC(hEPHBIX OCaKOB, HO
HATpaRIATh €0 BHU3 Henwist. Ilome-
pedHoe ceyeHue oOet Tpybnl noinx-
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HO ObITb PaBHO CyMME CEYeHMt Iox-
BOAAIUMX TpyD, €CiiM HMX YeThipe H
MeHee, H IIOJJOBMHE CYMMAEI CeyeHMl,
€CI  noJBOIANMX TpyO  Oouee
YeThIpEX. o

Ha xaxaom komnpeccope, armapa-
T€, COCylde, Hacoce, a TaKke Ha
KUIOKOCTHBIX, BCACHIBAIOIHMX, OTTa-
MBaTCIBHBIX KOJLUICKTOPAX  JIO/DKHEI
OBITH YCTAHORJIEHB MAHOMETpPH (Ma-
HOBAaKYYMMETphI) IS BHU3YalIbHOTO
KOHTPOJIA 3a JaBJICHMEM = aMMHakKa.
Paspenraetcsi NPUMEHATL TONBLKO Te
MaHOMETphl (MaHOBAaKYyMMETDhI), Ha
KOTOpBIX MMEETCS HAIImICh «aMMMAKy,
NpY 3TOM KIACC TOYHOCTH MX HOJDKEH
ObITb He HUXKe 2,5. X ycTaHaBIMBAIOT
TaK, YT0OKI MCKIIOYanach BUOpauus, a
NOKA3aHUS OLUTH OTYETIMBO BHIHEI
(uudepbiar pacrojiaraior B
BEPTHKULIBHOM [UIOCKOCTH WIM C Ha-
KJIOHOM Bliepen o 30°). '

[Ipu ycTtaHoBke MaHOMeTpa (MaHO-
BaKyyMse€Tpa) Ha BHICOTC 0 2 M OT
YPOBHA Toa ([UIOLIAZKH oOCHy-
KUBAHMH) €ro JMAMETD JQJDKEH OWITh
e MceHee 100-mMM, or 2 10 3 M —He
Meilec 160 MM. YcTaHOBKA MaHOMCT-
poB (MaHOBaKyyMMeTpOB) Ha BBICOTE
gomee 3 M or YpOBHA Ioma (Iuio-
UIAJKH) HE JONYCKAaeTCH.

Y BriGpaHHOIO MaHOMETpa IIpelest

UaMepeHuss paboyero JaBleHMA HO-
JOKEH HaXOAHTHCA BO BTOpOH TpeTH

‘miKanel. Ha jeseHdH, COOTBETCTBYIO-

leM pa3spelleHHOMY paboyeMy JaB-
JICHUIO, HAHOCHUTCS KpacHasl u4epra
(NpUKpeILSIETCA OKpallleHHas B Kpac-
HBIA 1[BET METAUIMYECKAS [UIACTHHKA).



Ui BA3yabHOrO HabJoJcHMA 3a
YPOBIHCM XHKOIO daMMUAKA B allllapa-
Tax (COCYAax) [PUMEHSIOT YKA34ATCIHU C
IUVIOCKMMM CMOTPOBBIMM CTEKJIAMU U
CHCIUAIBIBIMY  OTKJIIOUAIOIIAMY  yC-
TPOUCTBAMH  (3AIIOPHBIMM  YCTPOMHCT-

BaMK  BeHTWIbHOro  Tuna). llpu
[IOJIOMKE  CTCKJIA  LIAPUK,  HaXo-
JSIIMACS  BHYTPH  yCTPOMCTBA, JaB-

JICHMEM aMMMAKa [IPHXUMACTCH K BBI-
XOIHOMY OTBCPCTUIO U IIPCAOTBpALIACT
sptOpoc ammuaka 8 romcuictue. Ilo-
MCICHMST AMMUAYHDLIX  XOJO/(MIIbHLIX
YCTaHOBOK OTHOCHT K B3PLIBOOILICHBIM
Kilacca B-16 [4]. B o1y Ipyrity sxoiust
HOMCILUCIIMSL, B KOTOPLIX HAXOUSTCSH
ropioyue rasu! (B 4acTIHOCTH, aMMMHAK)
C BDLICOKMM HMWXHHM [IpelleJIOM KOH-
LcHTPallMU BociutamMeHenus (15 % u
fojice) U pe3xKdMM 3aliaxoM [Ipd Iipe-
JENBHO JIONYCTUMBIX KOHIICHTPAL[HsIX.
K uclionneno paboramoludx B [1oMce-
wenusix kiacca B-16 onexrpojsurate-
Jiey, CBCTW/ILHUKOB, [TpUOOpOB aBTO-
MITUKHA HPCIIBIMIACTES! IABHOC TPC-
OOBAHHC ~- UMCTh HAUCK YW 32ULUTY
OT BIpLIBA [4308 B IIOMCIICHHUH.

Aot odosiauciins CreHey
3AMMTLHL ODOJIOUKM 3. CKTPHYCCKUX
NpuUBopoB,  AIMAapaTOB  NPUMCHSIOT

bykBnl «IP» ¢ apyMst cienyioumumu 3a
HuMu uugppamu [1]. Tlepnas undpa
(or 0 o 6) o0003HAYaeT CTCUCHD
3alWELl TIEpcoHasia OT COIPHUKOCHO-
BEHUS C HaXONAUMMMCS 10X Hanps-
XeHUEM YacTaMu (WIH TIpUOIUKeHus
K HHUM) M OT COHNpUKOCHOBCHHMH C
JIBVXYIUMMUACH  4YacTAMM, pacrnojlo-
XEHHBLIMIA BHYTpY ODOJIOYKH, a TaKXC
CTClieHb JAUIMTBI WM3JIeJIMA OT [iolla-
JAHWsi BHYTPHh TBEPIBIX ITOCTOPOHHUX
Ten. Bropas uudpa (o1 0 no 8) 0603-
Ha4yaeT CTeNeHb 3allWTbl MIJEINST OT
NIONIAJAHVA BOLDI.
DIeKTpUYeCKUe
CTallMOHAPHLIE

yCTpoOMCcTBA —
(2U1eKTPOIBHUIATEIIN

- |

KOMIIPECCOpPOB,
NnepeUBUAKHLIE

BEHTWISITOPOB) ¥
(371EKTPOUBHUTATENTH
KpaHoB, Tallei), WCKpsilIMe 4YacT
(HarnpuUMep, KOHTAKTHBIC  KOJIbIA),
CTallHOHapHbBIe JJIEKTPMMECKKE aliMa-
paThl U pUBOpPHL HONXKHBI UMETH 000-
JIOUKY €O CTElEHBIO 3aU[MATL] HEe MeiHce
IP-44.

DileKTpUUCCKUE aru1apatsl u
NpadOpPLL, [IEPCABKHEIE WIM SRIS-
I0IeCH YACTBIO MEPCABHXKHBIX, pYyi-
HBIC IICPEHOCHBIC, a TAaKXKE IICpECIIoC-
HbIC CBETWILIIMKMA  JOJDKHBI  ObITD
[HOBLIUCHHOK  [HaJIEKHOCTH  TIPOTHUR
p3ppida.  CraunyoHapHoie  2JIeKTpH-
YeCKME CBCTWIBHHKM MOIYT UWMETh
cTerieHb 3alMThl IP-53.

Toiuko neykocHuTeApHOC COOIIIO-
HICHHWE [P [IPOSKTUPOBAHUKA U MOHTA-
KC AMMUAYHBIX XOJOJNWIbHBIX YCTAHO-
BOK BCEX YKa3alHbIX TpcOOBAHHUK K
IIOMCHIEHUAM K OOOPYAOBAHHIO MOXET
ofecrieynTy OC30MACHDIE  YCIOBUS
TPYAL OOCIYKMBAOIETO TIepLoliala.

Cumcox Jureparypul

1. T O CT 14254-80. H3ncana snekrpo- Tex-
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HOIL M HOXAPHOH oflacHocTd. M.: 1985,

4. [1 p &4 ¥ M 1 & ycTPOUCTBA 3NEKTPOYCTa-
1eBoK. 6-e& Mia. M., DHeproaTroMusaar,
1985.

5. T paB ¥4 YCTPORCTBA M Besonacloi
UKCTUIYUTaUMy COCYAOR, PAOOTIIOLIMX 1101
AawterreM. M. DHeproatomaingar, 1990,

6. 1 p a B ¥ 1 a yerporcrsa H GesornacHo!
SKCIUTYUTaLgl SMMHQUTLIX XOAOAHILITWNX
yerattosox. M.: HITO "Arpoxosiognpom”,
1991.
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CTBCHHOE OCBelUeHHe.

8. C H u IN 2.04.05-56. OroincHue, BEHTH-
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HOPMLI,
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K

4,5



\
TEMA 18

O3onobe3onacHas
X0J0AnJibHAA TEXHUKA

MoupeanbckuM [IpoTOoKOIOM 110
BellleCcTBaM, pa3pyllalollMM O30HO-
BBl clioit (B pamkax Benckoit KoH-
BeHLIMHK 00 oXpaHe OKpyxaloLleii cpe-
Ibl), BBEJEHbI OTPaHUYEHHS Ha IIpO-
M3BOJICTBO KM KCITOJB30BAHUE O30HO-
pazpymaliiuX BeIIEeCTB, a TaKXe
BCEH MPOAYKUMHU C STUMH BEIUECTBA-
MH.

K o3oHOpa3pyniaroli UM BelllecTBaM
OTHOCATCS Haubojee paclpocTpa-
HEHHbIC B XONOAWJIbHOW TEXHMKE
xagareHTsl. X o30HOpaspyliawoas
aKTUBHOCTh OIIpeAcIAcTCd HAIUIN-
€M aTOMOB XJIOpa B MOJIEKYJle H olle-
HUBAETCsl [MOTEHIIUAIOM pa3pylieHusl
ozona ODP.

ITo cTrenmeHn o30HOpa3pynlarollel
aKTUBHOCTH XJIAJIATEHTBI JEJSATCH Ha
JIBE TPYIIIIEL:

xaadazermsl ¢ 8biCOKOU 030HOPA3PY-
waroweti akmusrocmero (ODP=1,0) —
ato xzopdropyrnepoasl (XDY wim ,
[0 MeXIyHapoIHOMY OOO3HaYeHHUIO,
CFC) R11, R12, R13, R113, R114,
R115, R502, RS503, RI2B1, R13B1
(v ynave CFC11, CFCI12, CFCI3
A T.JA.) ¥ Op.;

Xaaddzekmasl ¢ HU3KOU 030HOpA3py-
waiwwei akmusnocmero (ODP<0,1) —
310 runpoxiopdTopyrieponsl (IXDY
WIM , [T0 MEXIYHapogHOMY OOO3Ha-
yennio, HCFC) R21, R22, R141b,
R142b, R123, R124 (uau uHauye
HCFC21, HCFC22, HCFC141b u

T.0.) 4 Op.
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Bce xmaparedTsl, He conepXxauiue
atoMoB xjopa (dpTopyriepouasl FC,
rugpodropyrneponast HFC, yrnepo-
nopoast HC u ap.), cuuraroTcsl mos-
HOCTBIO 030HODE30MacHbIMH
(ODP=0). TakOBBIMH SIRISIFOTCS XJIa-
rareHTHI R134, R134a, R152a, R143a,
R125, R32, R23, R218, R116, RC318,
R290, R600, R600a, R717 (ammMuax)
H Jp.

MonpeanbeckM [IpoTokonom 3a-
MpEeiiCHO KCITOIb30BAHHUE BCEX 030-
HOOITACHBIX XJIaZareHTOB TPYIIITHI
CFC c 1 suBapsa 1996 r. JUis Menee
030HOOMACHBIX XJIAZAarcHTOB TPYIIIbI
HCFC ycraHoBJieHbI oJiee OTIaleH-
Hbi€ CPOKM — COKpalllecHHE MX IIpo-
M3BOACTBA M HCIIONL30OBAHUA ¢ 2005
T. U MoaHbI 3amper ¢ 2020 r. (Bo3-
MOXHO YXECTOYCHHC CpPOKOB).

BTO oIpele/ o IYTH COBPEMEH-
HOTO Da3sBUTUA XOJOAWILHON TEXHU-
KA Ha MHOTMe Tronbl. B ocHoOBe Je-
XUT TMORTAIHEBIN TIEpEBOI BCErO XO-
JIOMUIBHOTO OOOPYHOBAHMA Ha 030-
HobGe30MmacHble XJIAJareHThI.

Ha nepsom smane (nepexoonviii ne-
puo0) Hapsmy ¢ 3aMEHOI XxajareH-
ToB CFC o3ono06e3onacHsiMu (HFC,
FC) nmomyckaercs 3aMeHa HMX XJiala-
reataMi HCFC, KoTopble Ha3BaHbI
nepexooHbIMU.

ANbTepHATUBHBIE XJlallaTeHThBI
HCFC ¢ uuaknMm notenuuaiom ODP
He 5113;15[10;1“05{ MMOJHOCTHI0 030HOOE-
30IMaCHbIMM, OJHAKO B ITepeXOMHbIM



MepHo UX pa3pellleHHOro JIeraabHo-
I'o CYILISCTBOBAHMS BCe BLIITycKaeMoe
H [eACTByIOlIcE XojoawibHoe 000-
pynoBauue Ha HCFC (HanpuMep,
R22) yca10BHO MOXHO CUUTATh 030-
HOOE30IIaCHBIM. ,

Ha amopom smane (nocae nepexod-
HO20 nepuoda) B pelyibTare Iepe-
CTPOMKU ¥ MOJIEpHU3AIUN XAMMYEC-
KOU IIPOMBIIIJICHHOCTA M BCETO XO-
JMOAWIBHOTO ceKropa ((IpOU3BOACTRO
M 3KCIUlyaTalys) BCe XOJOAWIIbHOE
obopy/ioBaHKE OyAeT I[IepeBeeHO Ha
[MOJIHOCTBIO 030HO0OE30MacHbIe XJla-
IareHTHI.

3amaya BpIOOpa anpTepHATUBHBIX
XJIAJareHTOB B IOC/IEIHEE BpeMs CcTa-
Ja YCNOXHSTBCSL APYTUM, Hapsiay ¢
030HO0€3011aCHOCTBIO, IKOJIOTAYEC-
KM $HakTOpoM — BIWAHHEM Ha [IO-
falbHOE IOTEIUIEHUE K/iMMaTa ILIa-
HeThbl. XJIAJArcHThI CTATM OLEHHWBATL
elie H N0 HNOTCHILHMATY [IOOATBHOIO
norerieHUuss GWP (ero Ha3spIBalOT
TaKXE NOMeHUUans RAPHUKOBD20 3(P-
¢exma). Ilporpeccupyloliiast poJib
OLICHKY DKOJOTHYHOCTH BCEX TCXHH-
YeCKHX pellcHMH 3acTaBisieT creLiu-
ATNCTOB YX€ B HacTosIee BpeMs, JO
3aKpEIVICHUM 3aKOHOHATC/IBHBIX aK-
TOB, OTAABaTh IpeAIIOYTEHHE AIbTep-
HaTUBHBIM XfaJareHTaM ¢ dolee HHU-
3kuM 3HavyeHuemM GWP.

[Tpobiaema 030HOGE3OIACHOU XO-
NOJUNILHOW TeXHHKH pelIaercs 110
JIBYM HAIIpasic HUSM:

co3aHde U OpraHu3aluus MMpOH3-
BOJCTBA XOJIOOWILHBIX MAIlMH HOBO-
ro MOKOJNCHHS, B KOTOPBIX MUCIIOJb-
3y10TCsL D30HOOE301TacHbIC WIH [epe-
XOAHBIE XiaJlalTeHThl ¥ COBMECTHUMBIE
C HUMHU XOJIOJWIbHEIE MacJia, ajcop-
OeHTBhI, MaTepralbl U KOMILUICKTYIO-
e M3IEIHUs;

[ICPEBOL TIapKa JNEUCTBYIOLLEro Xo-

JIOMAJILHOTO O0OPYINOBAHMSL Ha 030-
HOOe30MacHbie WM pas3pelnieHHbie
TiepeXoIHbIC XJ[AJArCHTRL.

Kaxaoe HalpaBlieHHEe HMEET CBOH
T¢XHUYECCKHUE M 3KOHOMHYECKHe
CIOXHOCTH U OCOBEHHOCTH, KOTO-
pble, B CBOIO oYepeldb, 3aBUCHAT OT
TUII2 XOJIOAWIBHOIO OBOpYyNOBaHHUA
(ObITOBOE, TOPTOBOE WK MPOMBIII-
JIeHHOE).

Ooieit 1 OepBooyepeHOl 3aga-
Yeid B 00OMX HAIIPABICHHAX SIBIAECT-
¢ pa3paboTka (Troabop) HOBBIX HIIH
OCBOCHHME YX€ ITpeJIaracMbiX HA MU-
DPOBOM pbIHKE (TOBAapHBIX*) XJ1ajlareH -
TOB, YAORJIETBOPSIOIINX TpeOOBAHH -
AM [oTpebuTerne.

B Tabnurie mpuBedcHa HOMEHKIIA-
Typa allbTepHaTWUBHBIX XJTaaTeHTOR
Ui pasiIMyHBIX IPYII XOJOIMIBHO-
ro obopynoBaHUS B IEPEXOJHOM U
oCIeniepexXoiHOM HepHoOiax.

TTOCKOJIBKY TepMOJHHAMUYECKHE
OCHOBBI pPabOThI XOTOMMJILHOU Tex-
HUKV HA aTbTCPHATUBHLIX XJaJareH-
TaX UPUHLUNMUANIBHO He MEHSIOTCS,
TpeOOBaHMsL K HUM BO MHOTOM OCTa-
0TCH TAKMMH XK€, KaK U K Tpaluiiy-
OHHBIM XJIaJareHTaM.

OCHOBHBIE TpecOOBAHHSL:

3K0a02uveckue — 030HODe3oIAac-
HOCTb, HU3KHWI [TOTeHLHAT T100aib-
HOTO [IOTCIUICHUS (KEAATeJIbHO), He-
I'OpHYECTh, HETOKCHYHOCTD,

mepMoouHamMu4ecKie — MaKCHUMAalh-
Hasl pUOTDKEHHOCTD K 3aMeHSIEMbIM
XJ1ajareHTaM o JaRieHUsM, TeMiie-
paTypaM, yAelIbHOM 06HeMHOIM XOJo-

* TorapHBIE XTafaTeHTH TPOHAIOTCH
O/ Pa3sHLIMH TOPTOBHIMH Ha3RAHUSIMH
(B 3aBUCUMOCTH OT (PHPMBI- IPOU3BOAM-
Tedst), HanmpuMep: Suva 134a, Suva MP39
(¢upmMa «djornon»), Forane 134a, Fora-
ne FX56 (pupMa «3nbd ATokem») 1 nIp.
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JIONPOHU3BOAHATC/IPHOCTH, XOJIOINIh-
HOMY KO2(pPHUIIHEHTY;

ICHAYAMAUUOHHBE — TePMOXUMMU-
yecKast ¢TabWIbHOCTDh, XUMHYECKast
COBMECTHMOCTD ¢ MaTepUaiaMU ¥ XO-
JNOMWILHBIMUA MACIIaMV, JTOCTaTOYHAs
B3aUMHAs pacTBOPUMOCTb C MACIIOM
Juid 00ecreYeHUsL ero MPKYIAIIUH,
TEXHOJIOTUYHOCTS [IpU [IPUMEHEHUH;

IKOHOMUYECKHe — HUTMYUE TOBRap-
HOTO NPOU3BOACTBA, NOCTYTIHDLIE
HICHBI.

IIpakTUuecKHM HEBO3MOXHO BbI-
Opari, ajpTepHaTUBHLIA XJIANATCHT,
OTBEUAIOI[UU BCEM IepeUUCIEHHBIM
TpeOOBAHMSIM, [103TOMY IIpENifioyYTe-
HME CHENyCT OTIARATb TAKWM, KOTO-
phBIE VAOBACTBOPSIOT NPUHIIMITNAIIL-
HBIM W ONpedension M TpeboBaHU-
M. :

AJIBTCPHATUBHBIMU BCHICCTRAMM
MOTYT ObLITH YHCThIe (IIPOCTHIe) Be-
mectTBa M cMecH (¢M. Tabiaumy).
[IpeanoyreHne Mpexae BCEro OTHAA-
CTCH HUCMIBIM 8EULECHBUAM.

Haubonee ONM3KUM IO TePpMOJU-
HAMUAKE U HPaAKTUUCCKH CAMUCTBEH-
HO BO3MOXHAIM M3 UUCTBIX BEHICCTB
030HODE30MaCHbBIM 3aMCHUTEICM JINs
R12 gapnseres R134a (HFC134a). Ero
HeJoCTaTKW: MeH bliINeE YICTbHAST 005~
eMHast XONOJONPOM3BOIUTEIEHOCTD U
XONOAUABHLIK KO3(PUUNEHT Mpu
TeMIlepaTypax KUHeHHUsT HUXe —15
°C. IloaToMy B XOJIOIWILHBIX MAUIH-
Hax, paboTaonInX NPU TeMIleparypax
xuneuus Hwke —15 °C, uenecoob-
pa3Ho MPUMEHSTL XIaJareHThi ¢ 00-
Jiee HU3KOM HOPMAIBHONA TeMilepa-
TYpoit KHIIclMs HUD0 KOMIpeccop ¢
yBEJHUYCHHBIM YACOBEIM 00BECMOM,
OIIMCHIBAEMbIM 1TOPIIHAMMU.

Hna kacKagHbIX MAWWH CIHWH-
CTBCHHBIM TTOIHOIEHHDBIM 3aMEeHUTE-
neM R13 spiseTcss YUCTBIH 030HOOE-
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sofacHbiif R23 (HFC23). -

Hnst 3aMennl R502 umeercss 6113-
KU 110 TepMOJMHaMHKe YUCTRIH Xita-
naredt R125 (HFC125), 1o ero npa-
MeHeHe OrpatuyeHo.

Cpenn 4HCTBIX BELIECTB OKAa He
CYIIECTBYET YAOBICTBOPHUTEILHOIO
samenwrenst 41t R22 (HCFC22): x1a-
JareHT R218 (FC218) uMeer orpom-
Hold notcHiMar GWP ¥ oyeHb Bbi-
cokyio crouMocTs; R143a (HFC143a)
— ropioyee BeHIeCTBO C MOBBIIIEHHE]-
MU JABICHUAMHM KOHJICHCAIIMA W Ha-
riuerauus; R32 (FC32) — Takxe ro-
pIouee BeilleCTBO ¢ 0OYeHb BBICOKUMH
HABIEHUSMU KOHJEHCAIIUM U HarHe-
TaHWs. TpebOyeTcs KapAuHalbHas
MOJCPHM3AIIMS U YIIPOYHEHHEe KOM-
[IPECCOPOB W alnapatypbl (MMEHIIO

o 2Toi ripuyune st HCFC22 u

apyrux HCFC Moupeanbsckum IIpo-
TOKOJIOM YCTaHOBJIeHBI Dojee 103i-
HHUE CPOKM MPEKPAIICHUS KX MpHUME-
HeHUs). BMecTe ¢ TeM XxmamareuT
R125 mMoXeT CHyXWTh albTEPHATUB-
HBbIM 3aMeHUTeNleM Lt R22 tipu no-
NYCTUMBIX YCJIOBUAX HPUMEHCHUS
(yMepeHHasi TeMrieparypa KOHJenca-
HHUH, HAUIHYHC PETCHEPATABHOTO TCTI-~
JIOOOMEHHUKA U IIp.).

Henocrarku yuctoix HFC — 3ame-
HUTENC U TPATUTTMOHHBIX XJTafareHTOB
00YyCHOBIAVBAIOT HEOOXOMUMOCTDH
HIMPOKOTO [pUMEHEHHSA cMecell ge-
wecme.

Eciiy pallee B KauyecTBe xjlaareH-
TOB [[PUMCHSUIX TOJBKO a3¢OTPOIHbBIE
JBYXKoMItoHeHTHbIe cMmecu (RS02Z,
R503), Beayuivie ce6s B auariazoHe
TEMIIEPATYP KHTICHUA-KOHICHC UK
[IOYTH KakK YMCTBIC BEINECTBA, TO B
KAvecTBe WIbTEPHATUBHBIX XJTadarcH-
TOB BBIHYXJIEHHO TIPE/UIAraloTes KBa-
34a3eOTPOITHbie (OiKM3KMe K a3eoT-
POMHBIM) M HEa3COTPOIHbIE ABYX-,




TpeX- U YETHIPEXKOMIIOHEHTHBIE CMe-
CH.

TIpenmoyreHUE OTMAETCA CMECSAM C
MCHBIIHMHA 3HAYCHHUAMH HEH3OTEep-
MAYHOCTH KWIICHMSA M KOHIEHCal[An
' [IpY OCTOSHHOM fAamnemuu. Heuso-
mepMuyHocms MHade HalbiBaeTcs
2AQ1I00M WIHA CKOAbXCEHUeM meMnepa-
mypbi, T.. U3MEHEHUEM €€ Ha IYTU
OT BXOja K BHIXOIY MCITapuTeis (MiId
KOHJCHCATOpa) B peayjibTare [OCTe-
IIEHHOTO Pa3IENbHOTO BBIKMNAHUS

(KOHICHCAIIUN) KOMITOHCHTOB CMeE-

cH (CM. DHUCYHOK).

vy maanaacomomimx cMeceil Mu-
HAMaJIbHAasA HEU3OTEPMUYHOCTH —
0,5...1 K, y Hea3eoTpoIlHbIX cMecei
oHa Ha yposHe 6...10 K. MHOTroKoM-
IIOHEHTHBIE Heas3eOTPOIIHBIE CMECH,
B OTIIMYHE OT ABYXKOMIIOHEHTHBIX
(buHapHbBIX), obecrieyHBalOT Oolice
BBHITOAHBIA TEpMOAMHAMUYCCKUN
MKJI, GoJiee [UIaBHOE [IPOTEKaHUE
IIPOIIECCOB KUITeHMA-KOHIEHCAIIMH,
MX COCTAB MeHbIIle M3MEHSETCS MpH
yTeuKax.

TepMolMHaAMUYECKHH IIUKII Ha Hease-
OTPONROH cMecH:
3’ — cpenmHsin TeMIepaTypa KOHIEHCa-
uuu (f, .;); 4' — cpenHss TeMHepatypa
KMIICHUS (% ) 2B 3T b Bl s
4U 5~ Iy g M max

1A IByX aTaroB repexoia Ha HO-
BbIE XJIaJareHTHl OKa3bIBAIOTCH HEOO-
XOOMMBIMM 00a TuIla cMeceil (cM.
TaGJmMITy).

KBazuazeotpomibie U Hea3eoTpoOIl-
Hble cMecH ¢ KoMmmoHeHTamMu FC,
HFC u 4mcTbIMU yrileBoJopodaMu
IIOJIHOCTEIO O30HOOe30macHu. Mo-
BaBneHHe TOPWOYETo YIICBOXOpOAA
MOBBILIAET TEPMOTUHAMMYECKYIO -
dexTMBHOCTD CMeCcH U obecrieunBa-
€T HEOOXOMMYIO B3aUMHYIO PacTBO-
PUMOCTH €€ C MUHEPAJIbHBIM MaclIOM. -
bomnbinoe cozmepxanpe yriesozopo-
Jla B cMecH JieflaeT ee ropioveid. Ilpu-
MEHATHh FOpIOYMeE CMeCH ITOKa eille 10-
MYCKAETCA TONBKO B FePMETUYHBIX
CHUCTeMaXx .OBITOBBIX XOJMOMHILHUKORB
U MOpO3HIBHHKOB, B OCTAJILHOWU XO-
JIONWILHOM TEXHUKE — 3allpeiaeTcs.

DKCIUTyaTallMOHHO-TeXHOMOTHYeC-
KOl 0cOOEHHOCTHIO BCEX allbTepHa-
THUBHBIX NOJHOCTHIO 030HOOe30Mac-
HBIX XJTaJlareHTOB, KaK YUCTBIX, TaK
KM cMeceill, ABISETCS MX IUIOXas B3a-
HMHas pacTBOPUMOCTb C CYUIECTBY~
IOUMMU MHUHEPATHLHBIMHY, AlKWIOCH-
30MbHBIMM U YIJIEBOXOPOAHbIMH Mac-
Jamu. JIng XOJOMWILHBIX ManiuH Ha
3THX XJaJlaleHTaxX pa3paboTaHBl HO-
Bble CHHTCTHYECKME ITOMUIPUPHbIE
Macila pa3JIMYHOM BA3KOCTH, OTIMYaA-
uIHecd XUMHUYECKO coBMecTH-
MOCTBIO C XJIaJjareHTaMH, XOpOUIMMH
CMa3bIBAIONIUMU cBOMCTBaMHK. 1TaB-
HOE JAOCTOMHCTBO 3THX Macel — XO-
poliiasg pacTBOPMMOCTb, B TOM YHCJIE
NpY HU3KHUX TemlilepaTypax, B XHI-
Koi ¢aze BceXx 030HOOE3OMACHBIX -
XJ1agareHToB, Y10 rapaHTHpPYeT YCTOH-
YUBYIO IIMPKYJIIMIO0 MACIa B CHUCTE-
Me. Henmocratok — Gosbluas rurpoc-
KONMMUYHOCTD, YTO OCJIOXHSAET IKCILTY-
araiyi XoJoAWIbHBIX MaHiMH. Kpo-
M€ TOrO, 2TH Macla JOpPOroCcToAlIIHeE.
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‘ 'HOLHOHOLIWON XHHIBUOEOQOHOEO 880HO0 BH F08NWT ~ AP I-IND "ll:u_..os.:a:
ADPI-WNI ADI-WI _[HUMEeN
(gg1y) (Ad1-WQ) (cziy) eRrHauuToLox
eyELY e eyeLy ged epcly -09dAL
ADI-WI ADXJ-WD {(RDXI-WND) UNBOHBLOA
ecy (KD1-W3) (ApI-WD) ADI-WO  ADI-WD W BHUmEW
(cgid) . (Kb1-WD) (6Z1y) (Mzed ADI-WD (Sgin) {#)zey er/Haumouox
ByELY €24 zzd  (epeLd) gey ey BpELY  oMHHeummwody

ADI-NI APXI-NWD (RDX1-WD)
gcH ' (Kp1-WD) (WADI-WD (x)zeyd enHesorAdogo
(seid) (Kd1-WI) (APpI-W3) o;wum ADI-WD (sz14) ADI-WD SOHIUUTOUOX
ereLd , ¢€ed Zed  (epeiy) €2y zed epcLy eog0.do)
ADXI-WDI KMdogudu
ADI-WI {ADI1-nD) ADI-ND & \HaLUToLoX
epely (eveLy) ~ epein emgolng

€1 '20SH ‘Zed 21 gld | zosd 'zew| eid gid [ gosd ‘ged| 2ZuM
oLoaWe suHeaoTAdogo 01098 BUHedorAdogo oloens suHesofAdogo suHesomAdogo
0JBMOIABLONST N 0J0F0H BUT (ADX] - olemokarLoner sunp Eo:uamrrmomamma BuUT 010RauUTorox
teg) erondau oJloHiroxedseu eroou (ADX Lu_ 2) ePoudeu woHoxedeu g [uUUAd )

RiHaJETeYX eMHaULIEHde LUy
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Jnsg IepexoMHOIo IEepHoja pa3pa-
OoTaHbl OMHapHbiE M MHOI'OKOMIIO-
HCHTHBIC nepexooHbie cmecu, coliep-
Xalue XoTd Obl ONWH KOMIIOHEHT M3
rpymmsl HCFC. OcHOBHoe Ha3zHaye-
HHE ITHX CMeced -- YIIPOCTHTH IIe-
peBOX IeHCTBYIOILCH XONIOIUIBHOMN
TeXHUKH, paborawmeir Ha R12 u
R502, Ha paspellaeMble XJIajlareHTHI.
DTH CMECH Ha3bIBAIOT TAKXKE Cepeuc-
HbIMU, WA pempoumHbiMlU OT CJIOBA
pempogum, 0O003HAYAIOIIETO IpOlie-
Jypy 3aMeHBbl XjajarcHTa ajlbTepHa-
THBHBIM B JEHCTBYIOLIEM OGOpYIOBa-
HHH [0 CHNEIMATTbHOU TEeXHOJIOTUH.

[Ip# GOpPMHUPOBAHHH CEPBHUCHBIX
cMecei BBIIEpXHBAIOTCA IBa IIPH-
HI[MIIA:
| MAakCHMAIbHOE IPHGIHKEHHME K 3a-
MEHSAEMBIM XJIaJgareHTaM [0 TepMO-
THHAMHIYECKHM CBOMCTBAM;

COBMECTHUMOCTh C TPaJIUIIMOHHO
NpUMEHAECMBIMM MMHEDATBHBIMH K
ANKMNOEeH30NbHBIMM MaciaMM (HO-
* Bbl€ OJIUI(dUPHBIE MAciIa OYeHb Kall-
PH3HBI).

BonbIIMHCTBO CepBUCHBIX cMecel
— Hea3eoTpoltHbie Ha 6a3e R22. B or-
JVYMeE OT YHCTBIX XJAJareHTOB OHH
3¢ PeKTUBHEL B GoJjiee Y3KOM IHalla-
' 30He TeMIlepaTyp KnmeHus. s mo-
JIy4EHUs] COMOCTABUMOM 3PdeKTHB-
HOCTH c 3ameHsieMbIM R12 Bo BceM
JHala3oHe TeMIleparyp KWUIEHHS U
KOHIEHCAllMH pa3pabaThIBAIOTCHA B
CMeCH Ha OJHHX M TeX XE KOMIIO-
HeHTax: OJfHa — JIJi1 YMEPEHHBIX TeM-
feparyp KUIICHUs, Apyras — IS HUA-
3KoreMIleparypHoil obnactu. Harpu-
Mep, pupMa «LI0NoH» I ITUX TEM-
MmepaTypHbIX obmacTel mpennaraer
cepsucHble cMecdk CYBA MP39 n
CYBA MP66; dupma «Dapdh ATo-
KeM» — cMecH Forane FX56 u Fora—
ne FX57 Ilo Takomy xe nanmmy

pa3pabaThIBalOTC CEpPBHCHBIC CMECH
— 3aMeHHTeIM A R502. '

‘Heobxomumas pacTBOpIMOCTD CMe-
cedl ¢ IIpUMeHAeMBIMU MacClIaMU
obecrieuuBaeTcs 6a30BBIM KOMIIO-
HeHTOM R22 u BKIOYeHHEM B HX
COCTaB KOMIIOHEHTa C elle JydIuei
(HeorpaHHYEHHOIT) pacmopmioc*rmo
¢ MaciamMu, Hampumep R21, R142b,
R290 (mpomau), R600 (H-O6yTaH),
R600a (uz00yTaH).

IIpu BKIIIOYEHUH TOPIOYETO KOMITO-
HEHTa B CMECh ee cocTaB Jjisi obec-
[ICYCHWST HEroploYecTH JODKEH OBITh
cOaaHCUpOBaH BBEJIEHUEM HETroplo-
YAX KOMITOHEHTORB.

B Poccun pazpaboraHa mporpam-
Ma CO3/IaHUA O030HOOE30IMacHOM Xo-
JIOIMIBHON TEXHUKH.

IlepBooyepemHOl 3ajmavyed mpo-
rpaMMbl Ha [epBOoM 3Tare (cM. Tab-
JMIy ) siBISIETCH IIepeBO BCETO Map-
KA JCUCTBYIOIICH XOJOIWIBHON Tex- ‘
HUKM ¢ R12 u RS502 Ha paspeniae-
MbIe XjIajareHTbl. 3aa4ya CJIOXHAas,
00BbeMHas K TONToBpeMeHHasi. B cpsi-
34 C YE€M HEJIb3sl UCKIIOYUTH BO3MOX-
HOCTh MPOJUICHUA IKCIUTyaTaltud Xo-
JIOOWILHOIO obopyroBaHus Ha R12
IyTeM CO3J@HMUd €ro 3allacos.

INpesycMaTpuBaloTCd TPU BapHaH-

Ta 3aMedbl R12 u R502:

Ha IepeXonHbIi R22;

Ha 030HOOE30MacHBIi YMCTHIA XJ1a-
JArcHT WK O30HOOE30IIaCHYIO CMECh;
Ha TIEPEXOJHYIO CMECh. )

BapuaHT ToDKeH BBIOpATh CaM I10T-
peOUTeNlb ¢ MOMOMNIbI0 KBaTU(HIIU-
POBaHHBIX CHELMATUCTOB.

[IpuMeHeHHEe MepexoIHOoro R22 ,
(BapMaHT, 3acCIy>XHUBAIOIINH IEPBOO-
YepeAHOI0 BHHUMaHUA) OIIpe/e/IsAeT-
CA KOHCTPYKTHMBHO-TEXHUYECCKUMU
BO3MOXHOCTAMM 00BeKTa U, IIpexje
BCENo, BO3MOXHOCTBHIO paOOTHL KOM-
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A

Ipeccopa M amraparypbl TIpH MOBHI-
HICHHBIX JARJICHUSX KUIIEHUS, KOH-
JIeHcallUW M pa3sHOCTH HaBICHHW KH-
HeHWst ¥ KOHACHCAIMH.

TlepeBon Ha MOJHOCTBIO O30HOOE-
30MacHble YHCTHIE XJIaHareHThl, Ipe-
xpue Bcero R134a,wmm cMecu — kap-
JAHHAILHOE HalpaBlIcHHe peTpodu-
Ta. OIHAKO IIHpOKOMACUITabHOEe MC-
TIOJIb30BaHHUE WX VA perpoduTa, MMo-
BUIIMMOMY, OY/IeT 3aTpylHEHO H3-3a
CIIOXHON TEXHOJIOTHH, CBI3aHHOM C
IipUMeHeHHeM HOBBIX [OJIM3GUPHBIX
Macen. Kpome Toro, Heobxonumo
YYHTBIBaTh, 9TO IIpH paboTe Ha R134a
CHMXAETCH XOJOMONPOU3BOIUTEND-
HOCTb.

A1 TypOOXOJOIHIBHBIX MAIHHH
TiepeBo/l Ha JoGOH XNafareHT COIPO-
BOXacTCs MonepHn3auneﬁ KOM-
Ipeccopa.

OCHOBHBIM BAPMAHTOM [IepeBOJA

OeUCTBYIOLIEH XOJNOOAWILHOW TeXHU--

KN Ha ajpTepHATHUBHBIM XNagarcHT
~ ABJIAETCS NPUMCHEHHE MEPEXOMHBIX
cMmeceil (CM. TaOauIry).

[lepen peTpodHTOM HEODXOIHMO
THIATEILHO O0OC/eIoBaTh 'KOHCTPYK-
[IMI0 M TEXHHYECKOE COCTOSHUE O0bh-
ekTa. B MamMHaX ¢ HeNpOTOYHBIMHA
TEIUIOOOMEHHBIMH alllIapaTaMH MpH-
 MEHEHHEe HealcaTpOIIHBIX cMecei
HelleJlecoo0pa3Ho.

‘B Henom L IPpUHSTAS pelleHUs
no MoIudUKAILUU H aJailTalli¥ JIo-
60ro JeicTByOIEro o6OpyIOBaH ML
HEOOXOAMMO OlIEHUTh MHOTWE (hak-
TOpbL, B TOM YHCIIE:

HaIM4YUe 3araca XOJIOAOIPOU3BO-
JUTENLHOCTH MAIIMHBI WK YCTAHOB-
KM IIpH 3aJaHHOH TEXHOJIOTHH IIOT-
peburens;

pa3Mepbl, KOHCTPYKTUBHOE HCIIOJN-
HeHHE XOJONWIbHOM CHCTeMBbl Kax-
JOH KOHKpETHOM MAIMHBI WU ce-
PHH MAlIHH; ' ‘

CPOK CITyXOBbl U CTelleHb repMETHY-
HOCTH CHUCTEMEI;

THIILI HOBOTO XJlaJateHTa U Macia;

3aTpaThi Ha XJaJareHT U Apyrue
pacxolyeMple MaTepHabl;

- obecrieyeHHOCTDh paboynMM BelHec-
TBAMHU ¥ BOZMOXHOCTH MX MCIIOJNb-
30BaHUS B HACTOSIIIEM M OyayleM;

CTOMMOCTD 3aMeHbl YCTapeBIUEro
o0opyIoBaHHSA Ha HOBOE 030HO0E30-
fmacHoe; .

MIPOU3BOACTBEHHBIE MU TEXHOJIOTH-
YecKHe TPYJIHOCTHU IIPU IIPOBENCHHH
perpoduTa.

IlepeBos XOTOAWIBHOU TEXHUKH HA
HOBBIE€ JIOPOTOCTOSIINC XJdaJareHThI
JIOJDKEH IIpOBOJMTBLCS [IPH cOOJTIONE-
HHM LEAEeBBIX MHCTPYKLUMIA U peKo-
MEHIal[Mi.



MAPUITO)XXKEHNE

HomeHkJiaTypa BbIyCKaeMoOro
X0JIOAWJIBHOTO 000pyNOoBanusa *

AO «MockoBCcKMK 3aBoAa AO «Maws3sasopn» (r. Yura)
XonoaAUnbHOro .
MallUHOCTPOEHUA «Uckpar» XonoAunbHbie MaWKHbl O, xBm M,k2
1XM-®Y 40 | R12 52,3 1840
XonoaMnbHble MaLIUHLI (KoHdeHcamop
C 6030YWHbIM 8005THO,
KOHOeHcamopom ucnapumens
U 8038YUWIHbIM KUAKOCMHBIi1)
ucnapumenem OnxBm M,k2 1XM-®Y 40 P3 R12 52,3 1900
MBB4-1-2 R12 3,26 356 1XM-OYY 80 | R12 101 3300
MXB4-1-2 R12 3,02 291 XM-®YY 80 P3 R12 101 3300
MXB5-1-2 R12 6,04 379 1XM-DYY 80 P3 R12 101 3375
MXB6-2-4 R22 4,68 219 21MKT100-20M4 R22 100 2750
¢ 60Q5IHbIM KOHOBHCamMOop oM KomnpeccopHble arperarbl
u 8038yLWHLIM ucnapumernem 3KD 40 R12 523 574
MKB4-1-2 R12 3,26 356 13K 40 R12 433 730
MKB6-2-4 "R22 4,68 381 3Ko 80 R12 101 915 .
13K 80 R12 836 1100
C 8030YWHbLIM KOHOeHCamopoM
U XUOKOCMHbBIM ucnapumenem KomnpeccopHo-KOHAeHCATOpPHbIe
XM COX-4 R12 3,022 420 arperarn!
032,8-2-0 R22 4,68 350 € 8005HLIM KOHOEHCAMOPOM
1AK-®YVY80 | R12 101 1700
KoMnpeccopbl repmeTH4HbIE 1AK-0YY80 P3O R12 101 1745
nor 2,8 R12 3,02 485 21AK50-2-120M4 R22 . 50 1150
Prs56 R12 6,04 85 21AK50-2-5 OM4 R22 50 1150
21AK100-2-1 OM4 R22 100 1500
AO «KacumoBxonoa» 21AK50-2-250M4 R22 100 1500
XonoAUNbHbIe MaWKHHbI KomMnpeccopbl
C 8030YUWHbIM KOHOEHCAIMOPOM Y 40 R12 52,3 280
MBB4-1-2 R12 33 356 10Y 40 R12 58 280
{s0c3dytuHbiii ucapumerb) dYY 80 R12 101 400
MBB4-1-2 R12 3,3 300 1PYY 80 R12 104 400
(6e3 ucnapumens)
35MBB4-1-2 R12 33 368
(6030yxoox1adumerns)

* NpeACTABNEHHAR HOMEHKNATYPA XONOAUSILHLIX MALLWH, aTPEFaTOB ¥ KOMNPECCOPOB, paboTaloWWX
Ha R12, NoAnexnT KOppekTUpPOBKe B CBAR3W C NPOBOAUMOMN Ha 3aBOAax XONOAUNbHOO
MalMHOCTpoeHnA paboTol No NepesoAy XonoAUNEHOR TeXHWKH Ha 03oKo6esonacHbie xnajareHTo,
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AO «Xonogmalu» (r. Yepkecck)
O6opydoeanue aMMuaiHoe

XonoaunbHbie MalLUHbI
€ 800SHbIM KOHOEHCamopom

U XudkocmHbiM

ucnapumenem O, kBm M, ke
MKT22-7-2 R717 29,7 1300
MKT45-7-2 R717 56 1900
MKT80-7-2 R717 88,9 3200
MKT100-7-2 R717 100 2600
¢ 8008HbLIM KOHORHCamMopoMm

u 803dytwHbIM Ucnapumenem
MKB40-7-2-01 - R717 43 3200
XM- AYY90 |I R717 74 3000

KoMnpeccopHo-KoHAEHCaTOpPHbIe
arperatbl
€ 8005IHBIM KOHORHCAMOPOM

MKB40-7-2A-01 - .R717 43 1100
MKB40-7-2b R717 43 1210
AK45-7-2 R717 56 1080
AK -AYY 90 | R717 112 2100
AK- AYY 90 (I R717 74 1760
AK80-7-2 R717 88,9 1800
AK100-7-2 R717 100 1460
KomnpeccopHble arperaThl
ookocmyrnieHYamsie

K-AY45 | R717 560
K-AY45 | R717 38 670
A40-7-2 R717 51,7 760
20A50-7-0 R747 53,5 755
20A50-7-2 R717 535 735
K-AYY90 | R717 112 1010
K-AYY90 || R717 74 1000
A80-7-2 R717 100 1000
20A100-7-0 R717 107 1055
20A100-7-2 R717 107 1030

6ycmepHsie (to = — 46 °C, t,, ==10°C)

AH80-7-6 R717 27 908
20A100-7-6 R717 345 875
dsyxcmyneHyamsie (t, =—40 °C, t, =30 °C)
ANC25 R717 23 1355
AC50 R717 46 1930
21A425-7-4 R717 22,5 900
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Komnpeccopbl Oy xBm M,z
AB22 R717 28 160
AY45 R717 56 270
n40-7-2 R717 46,4 340
27M40-7-2 R717 535 345
AYY90 R717 112 450
F180-7-2 R717 92,8 410
21180-7-2 R717 107 468

O6opydoaarue ¢hpeoHo8oe

XonogunbHble MALLUHLI
C 8005iHLIM KOHOeHCamopoMm
U XudxocmHbIM Ucriapumenem

dOM22 R22 27 1370
dM45 R22 56 2010
MKT40-2-0 R22 46,6 1050
| 2MKT40-2-0 R22 46,6 950
MKT40-2-1 R22 466 1070
2MKT40-2-1 R22 466 970
MKT50-2-0 R22 525 1725
MKT80-2-0 R22 306 1680
2MKT80-2-0 R22 90,6 1450
MKT80-2-1 R22 90,6 1700
2MKT#80-2-1 R22 90,6 3220
MKT100-2-0 R22 105 2385
XM-AYY,90/] R22 112 3900
XM-AYY 90/ R22 75 3220
€ 8030YUWHbIM KOHOEHCamopom
U 8030YWHLIM Ucriapumenem
1XMP-16 R12 214 1720
$X40-2-0 R22 466 2870
0B80-2-1 R22 90,6 7000

(koHOeHcamop e00sHO; -
oxsaxderue cxxamozo e03dyxa)

XonogunbHble MallkHbl cneuranbHble
C 8030y WHbIM KoHOeHCamopoMm

U 8030YWHBIM UCnapumesnem

AP6-1-2 R12 73 350

Astopedppuxepatop 1AY

Ha Waccy
A3 33-07 R12 73
311-130 R12 73



KoMnpeccopHo-KOHAeHCaTOPHble

Oy,xBm M. ke
466 785
46,6 740
46,6 800
46,6 760
52,5 905
90,6 1085
90,6 985
105 1240
56 270
112 450
466 425
52,5 408
90,6 530
105 545

arperarbl
€ BOOSHbIM
KoHOeHCamopoMm
AK40-2-0 R22
2AK40-2-0 R22
AK40-2-1 R22
2AK40-2-1 R22
AK50-2-0 R22
AK80-2-0 R22
2AK80-2-0 R22
AK100-2-0 R22
KomMnpeccopbl

220VY45 R22
220YY90 R22
N640-2-0 R22
ne50-2-0 R22
Ne68o-2-0 R22
Nne6100-2-0 R22
AO «MocKkoBcKu#t 3aBoj
XonoaunbHoOro
MaWKUHOCTPOEHUA
«Komnpeccop»

ObopydoeaHue aMMUa4YHoe

XonoaunbHbie MALLMHLI
¢ 8005HbIM KOHOEHCamMopoM
U XKUGKOCMHbIM UcCrtapumenem

1MKT110-7-2
2MKT110-7-2
3MKT110-7-2
TMKT410-7-3
. 2MKT110-7-3
1MKT220-7-2
1MKT220-7-3

21MKT280-7-3

KoMnpeccopHO-KOHAEHCATOPHbIE

arperartbl

R717
R717
R717
R717
R717

R717

R717
R717

140
145
97

140
145
280
280
300

€ 8085HbIM KOHOEHCAMopoM

1AK110-7-2
1AK110-7-2
1AK110-7-2
1AK110-7-2
1AK110-7-2
1AK110-7-2
1AK110-7-2
1AK110-7-2

R717
R717
R717
R717
R717
R717
R717
R717

140
145
a7

140
g7

280
280
300

4750
4400
4400
5100
4490
6800
7420
7000

3250
2950
2950
2950
2950
4450
4820
4100

KomMnpeccopHble arperatbl

odHocmyneHYyamele
A110-7-0 R717
2A110-7-0 R717
A110-7-1 R717
2A110-7-1 R717
A110-7-2 R717
1A110-7-2 R717
2A110-7-2 "R717
2A110-7-2 R717
(Ha 1000 o6/MUH)
3A110-7-2 R717
A110-7-3 R717
2A110-7-3 R717
A220-7-0 R717
A220-7-1 R717
A220-7-2 R717
A220-7-3 “R717
21A280-7-1 R717
21A280-7-3 R717
26A280-7-1 R717
26A280-7-3 R717
26A280-7-7 R717
A350-7-0 R717
A350-7-1 R717
2A350-7-1 R717
A350-7-2 R717
2A350-7-2 R717
A350-7-3 R717
21A410-7-1 R717
26A410-7-1 R717
21A410-7-3 R717
26A410-7-3 R717
21A410-7-7 R717
25A410-7-7 R717
6ycmepHble
(t,=-40°C,t,=-10°C)
2AH130-7-7 R717
2AH130-7-6 R717
21AH300-7-7 R717
dsyxcmyneHdyamsie
(t,=—-40°C, ¢t =30"C)
[AYS50 P3 R717
All55-7-4 R717
AL55-7-7-01 R717
(Ha 1000 o6/MuUH)
Al55-7-5§ OM R717
A0130-3 R717
1A[]260-7-4 R717

Oy, kBm
140
145
140
145
140
140
145
97

97
140
145
280
280
280
280
300
300
325
325
115
406
406
4235
406
423,5
406
420
420
420
420
170
250

165
165
320

58
67,5
45

67,5
157
300

M, ke
2450
2240
2630
2260
2335
2315
2125
2125

2060
2515
2145
2780
2970
2750
2940
2385
2310
2530
2320
1760
4265
4415
3450
4140
3170
4200
3110
2700
2850
2600
2500
3200

2320
2250
3750

2296
2520
2520

2300

6400
8500
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O6opydosaHue ppeoHosoe

XonoaunbHble MalWYHLI
C 800SIHBIM KOHOGHCAMOpPoM

U XKUOKOCMHbIM

ucnapumesnem

MKT110-2-0 R22 Q28m 433%
2MKT110-2-0 R22 128 4385
MKT110-2-1 R22 128 4650
2MKT110-2-1 R22 128 4650
21MKT280-2-1 R22 280 6050
24MKT280-2-1 R22 280 6700
24MKT280-2-3 R22 280 5300
MKT350-2-1 R22 350 9800
2MKT350-2-1 R22 350 7700
4MKT350-2-1 - R22 350 8700
MxXc100 R22 512 28000
1NXC100 . R22 5§12 28000

Komnpeccopno-xouneucampuble

arperathl
oOHocmyneHYamsie ¢ 0OFHbIM
KordeHcamaopom

3260

AK220-2-3 R22 256

XonoavnbHble MalWKWHbI cChelyuanbHble

19 H,O 620 5530
119717 H,O 800 5200
16 3K H,O 1200 -

16 M H,O0 1200 15130
16 ANM H,O 1200 14420
173 H,0 600 11108
17 3N H,O 600 9050
17 M H,O 600 9680
17 3NM H,O 600 8630
1893 H,O 350 4725
18 AN H,O 350 4375
18 M H,O 350 4350
18 3NM H,O 350 4000
AO «lleH3eHCcKkUM
KOMIIpeCcCOopHbI# 3aBoa»
Komnpeccopul

onno3umHsie

(t,=-15°C, t, = 30 °C)

AO600MN R717 670 5800
AO06000N, R717 670 -
AO1200MN R717 1340 10800
A01200N, R717 1340 17400

138

dsyxcmyneHyampie orno3umHbie

(t,=—40°C,t =35°C) Oy xBm M, ke
JAOH350M R717 790 13300
AAO550N R717 640 13250
BAO2750N R717 320 7250
KomnpeccopHble arperathl
o0HocmyneHdamsle

(t.=—=15°C, t, =30 °C)

21A300-7-3 R717 300 6000
21A600-7-3 R717 60Q 6300
21A800-7-1 R717 800 6300
21A800-7-3 R717 800 6300
21A1600-7-1 R717 1600 11000
A1400-7-3 R717 1600 12394
2A1400-7-3 R717 1600 10840
3A1400-7-3 R717 1600 11000
6ycmepHble

(f,=-40°C,t_=-10°C)

21A800-7-7 R717 339 4000
21(22)A600-7-7 R717 628 5590
dsyxcmyneH4amsie

(t.=—40°C,t, =30°C)

21A1300-7-5 R717 339 10800
21(22)A1600-7-5 R717 628 14135
AO «Kaszanckun
KOMNpeccopHbliA 3aBOg»
Typ6oxonoaunbHble MaUIMHbI
,=7°C,t,=30°C

10TXMB-2000-2 R12 2550 27212
10TXMB-4000-2 R12 4750 46570
10TXMB-8000-2 R22 8800 78213
t,=-5°C,t,=30°C

20TXMB-2000-2 R12 1900 27382
20TXMB-4000-2 R12 4170 47570
20TXMB-8000-2 R22 7550 78213
t,=-15°C,t,=30°C

30TXMB-2000-2 R12 1510 27382
30TXMB-4000-2 R12 3250 50690

AO «KoMnpeccopHbiit 3aBOA»
{r.KpacHopnap)

Mpucmynun K euiTycky Ha 6aie 2epMemMUIHbIX
Komnpeccopos 175 u NI'10, pabomawiwux Ha R22,
co6CMBEHHO20 NPou3e0ACMea X0nodutbHbIX MatuH
muna TOM-2,0 dns oxnaxdeHust MONOKa



3asopn «PEOMA»

(MenuTononucKkuii 3ago
XONOAWNLHOIO MaLMHOCTPOEGHUA

XonoguribHbié MaWWHbI
€ 8030YWHLIM

t, = 40 °C, t, = 30 °C)

C 8bIHOCHLIM 8030YLUHLIM

_ KOHOeHCamopoM

g sl b

‘MBT35-1-0

KoHdeHCamopom

MBB4-1-2

(ucnapumeniHbie 6amapeu)
1MBB6-1-2 R12 7,56
(803dyxooxnadumenu)
5MBB6-1-2 R12 7,56
{803dyxooxnadumenu)
7MBB6-1-2 ‘R12 7,56
(ucnapumensHuie 6amapeu)

-7TMBB6-1-2 R12 756
(6e3 ucnapumens)
15MBB6-1-2 .R12 7,56
(eo3adyxooxnadumenu)
17MBB6-1-2 R12 7,56
(so3dyxooxnadumenu)

- 1MBB9-1-2 R12 10,17
{(80adyxooxnadumenu)
24MBB10-2-4 R22 12,0
(so3dyxooxnadumenu) -
NXM3-1-2 R12 3,26
(8o3dyxooxnadument)
1TAXM3-1-2 R12 3,26
(ucrnrapumeribHbio 6amapeu)
1NXM3-1-2 R12 3,26
(6e3 ucnapumers)
2NXM3-1-2 R12 3,26
(ucnapumesisHsie 6amapeu)
2NXM3-1-2 R12 3,26
(6e3 ucnapumerns)
MNXM3-1-2 H R12 3,26
(8030yxooxnadumenu,
3nexmpoommadka)
MBB30-1-2 R12 32,6
(scadyxodxnadumenu) '
MBBA35-2-4 R22 8,0
(8030yxooxnadumenu,

14,6
21,4
14,6
293
30,5

U XuOKoCcmHbIM ucriapumesiem
MBT10x2-1-0 R12
MBT18-1-0 R12
MBT20-1-0 R12
MBT25-1-0 R12
R12

R12 328m 8662

460
380

580

380
510
665
440
262

262

262

250

3000

800

810
1310
900
1580
1200

¢ 800AHbLIM KOHOeHCcamopom

) 1MKB4-1-2 R12 3,26
(ucnapumeribHbre
6amapeu)
XM1-6 R12 7.3
1MKB6-1-2. R12 73
(e03dyxooxnadumenu)
1MKB6-1-2 R12 73
(6e3 eoadyxooxnadumerns)
1MKB6-1-2-02 R12 73
1MKB9-1-2 R12 10,7
(eo3dyxooxnadumenu) '
MKB18-2-4 R22 32,6
(e03dyxooxnadumernu)
1MKB18-2-4 _ R22 32,6
(c epadupHell)

€ 800SHLIM KOHOBHCamopoMm
U XUBKOCMHbLIM ucnapumesneMm

2MH1-24

Qo,xBm: Mk

285

252
480

620

950

690
620
630
630
630
730
650

890

195

MKT10x2-1-0 R12 24
TXY-14 R12 12
1MKT14-1-2 R12 16
MKT14-2-0 R22 165
1MKT14-2-0 R22 16
MKT20-2-0 . R22 21,9
1MKT20-2-0 R22 24
MKT28-2-0 R22 33
1MKT28-2-0 R22 32,6
XOHOAHﬂbele MalWUHbE MOHOGIOYHbIE
MH1-2-4 R22 3,16
1MH1-2-4 R22 10,9
R22 10,9

XonogunbHble MaWMHLI ceyManbHble

€ 8005IHbIM KOHOBHCamMopoMm
U 8o3dyxooxnadumensmu

CPYx2-1:0 R12 10,7
CP10x2-2-0 R22 10,9
1CP10x2-2-0 R22 12

¢ 8030VWHbLIM KOHOEHCamopomM
u 8030y xcoxnadumensmu .

KP10-1-0-00 R12 10,2
BP10x2-1-2 R12 20,3
1BP18x2-02.01.¥Y2 R12 41,4
( 6e3 Bo3ayxooxnapuTens)
merninoeoii Hacoc
«8030yX-8030yX»

R12

HT22

10,2

1600
1360
1325

590
960
2080

650
- 139



KomnpeccopHo-KOHAGHCATOPHDbIE

arperarbl
¢ 8030YLUHbLIM '
KOHOBHCamMopoM OpkBm MKz
AB4,5-1-2 R12 5,06 190
1AB6-1-2 R12 76 200
12AB6-1-2 R12 7,6 200
AB10-1-2 R12 76 320
€ 8005IHbIM KOHOEGHCaMopoMm .
1AK4,5-1-2 R12 506 210
AK4 5-2-4 R22 12 290
AK6-1-2 R12 7,2 215
AK7-2-0 R22 8 225
"AK7-1-2 R12 5,06 250
21AK7-2-3 R22 8 248
AK10-1-2 R12 7.6 275
21AK10-2-3 R22 12 278
21AK14-2-3 R22 17 368
22AK35-2-3 OM4 R22 48 1000 -
22AK35-2-4 Y3 R22 48 1000
MAKB35-2-4 OM1. R22 48 780
MAKB35x2 OM4 R22 96 1308
21AK70-2-4 R22 96 1640
Komnpeccopbl
PB6 R12 7,25 = 48
R22 11,26
2¢BbEC6 R12 7,2 133
. R22 11,04
20YBCS R12 10,4 210
: o R22- 174 .
dv12 R12 145 90 |
R22 225
2¢0YBC12M R12 14 215
R22 222

20YEC12
20YY5C18
20YYEC25

1M10-1-02
111110-2-4
1120-2-02
1NB7
1N610-2-024
4MB14-2-024
4M620-2-024
4NB628-2-024
4NB35-2-024
4NB[28

R12

R22

R12
R22

- R12

R22
R12
R22
R22
R22
R22
R22
R22
R22
R22
R22

(t,=—40°C,{ =30°C)

4Np[3s

R22

(t,=—40°C,t, =30°C)

3aBog MFC

Oy, xBm M, Ke

14

22,2
20,9
34,9
29,

44,2

7,32
10,9
24
8

12
16
24
32,6
48
53

8

(CrpaweHckun 3asop
«KomnnekTxonogmadi»)

®X9-1-0
1XMP16
dX9x2-1-0
®X10x2-1-0
DX18-1-0
XMd32
®X18x2-1-0
®X40-2-0
MBB-3,5

R12
R12
R12
R12
R12
R12
R12
R22
R12

10,2
20,8

203

15,2
20,7
42
41,4
46,6
3,5

215

350

355

47

47

90

115
122
200
205
373
382
373

382

935

1814
1700
1500
1570
3330
3060

- 2870



CONEPXAHUE .

Beenenue ' ‘ 3

Tema 1. Ousnyeckre OCHOBHL HCKYCCTBEHHOTO OXJTaXACHHs

(B.M. Ilaspa) 4
Tema 2. TepmoauHaMUYeCcKHe OCHOBB M paboyue Ipolecchl

XOJOAUIbHbIX MamMH  (B.M. Ilaspa) 9
Tema 3. Pa6Gouue BelllecTBa XOMONUTbHBIX Mamue = (B.M. [lagpa) 16
Tema 4. IIpHHUKMHAIbLHBIE CXeMBl M IIMKIBl OJHOCTYIICHYATBIX ,

NapOKOMIIDECCHOHHBIX XOJMONUJIBbHBIX MalmluH (B.M. Hlaepa) 23
Tema 5. IIpUHIUIIHATHLHBIE CXeMBI M IIMKJIBI MHOTOCTYIIEHYAThiX

MapoKOMIIPECCHOHHBIX XONOAMIbHBIX MalUMH (B.M. Illaspa) 31
Tema 6. OcoOCHHOCTH XOJMOAMIBHBIX MAlIMH pPa3IMYHBIX THUIIOB ‘

U obmacty ux mpuMeHeHus (A.C. Kpyse) ‘ 39

Tema 7. IHopliiHeBble KOMIIpecCOpPH XONOAUNbHBIX MallHH (A.C. Kpyze) 44
Tema 8. BunToBLIE U IIEHTPOOEXHEIE XOJNOAUIIBHBIC KOMIIPECCOPH

(A.C. Kpy3ze) , 51
Tema 9. TemnoobmenHas annapatypa (A.C. Kpyze) 58
Tema 10. XononunpHbIe YCTAHOBKH ¢ NMapOKOMIIPECCHOHHBIMM

XOJNONUIbHBIMY MamidHaMu  (H.I. Yymax, C.IO. Jlapbanoeckui) 67
Tema 11. CxeMBl XONIOAWIBHBIX YCTAHOBOK ¢ apOKOMIIPECCHOHHBIMHA

XOJNOAUNBHBIMY MamuHaMu (M., Yymax, C.JO. Jlapvanosckuii) 76
Tema 12. OcHOBBH aBTOMATH3ALIMK XOJOIHJIBHLIX YCTAHOBOK

(B.C. Yxcanckuii) 82
Tema 13. Cooco6bl peryJdpoBaHUSA XOJOAOIPOU3BOAUTEIBHOCTH ‘

xoMmipeccepoB  (HO.M. Bopobves, A.E. Bepecnea) 92
-Tema 14. ApToMaTHYECKOE PETyIHpPOBaHME 3AIMOJHEHHS UCIapHTEXeit

XOJIONMJIbHBIX MAalllMH XJiagarentoM (H.B. Mopo3os,

C.H. Canpwtkuna) _ 96
Tema 15. [IByXNO3ULIMOHHLIC NaTIYMKH-pellie (A.E. bBepecnes,

C.H. Canpuwixuna) 109
Tema 16. OxpaHa TpyJla U TeXHMKa 6caonaCHocm Opy SKCIMAyaTallu{

aMMHAYHBIX XOJOXUIBHRIX YCTaHOBOK (#0.K. Conomaxa) 116
Tema 17. TpeGoBaHHS K MOMEIICHUAM U OOOPYHOBaHMIO aMMHAYHBIX

XonoAunbHbIX ycTaHoBok (KO.K. Cosomaxa) | 121

Tema 18. OsoHoGe3onacHast xonoauibHas TexHuka (B.HM. Canporog) 128
IIpunoxenne. HoMeHKIIaTypa BBITYCKAEMOro XOXOIWIHHOTIO
obopynoBaHua (B.C.Bypak) 135

141




VIK 621.56/.58
H3y9ai0muM OCHOBH XOJONHNbHOH TEXHHKH .
Ion obmeii pepaxkumeii J1./1.AxumoBoii. M., 1996.— 144 c.

B xammre paccMaTpuBaloTes pH3MYecKUe OCHOBEI HCKYCCTBEHHOTO OX-
JIAXIICHWA, TePMOJHHAMHYECKHe OCHOBBHI, paboume mpoliecchl W pabo-
Yie BENICCTBA XONOMWIBHBIX MAIIHH, IIPUHIMIMAIBHEIE CXEMBI H I[MK-
JIBI FaPOKOMITPECCHOHHBIX XOJIOMWIHLHBIX MallIMH, 0cOBEHHOCTH XO0JIO-
JWILHBD MalllMH ¥ KOMIIPECCOPOB PaxIMYHBIX THHOB, TeIUIooOMeHHas
anmnaparypa, CXeMbl XOJIOJWIBHEIX YCTAHOBOK, OCHOBBRI aBTOMAaTH3alluy
XONOAWIBHEIX YCTAHOBOK, OXpaHa TpyAa M TeXHMKa 6e30MacHOCTH NpH
SKCIUIyaTaMH aMMHadYHBIX XOJIOMWIBHRIX YCTaHOBOK, IepeBon ¢peo-
HOBBIX XOJIOAWILHBIX YCTAaHOBOK Ha 030HOOe30NmacHbIe XJIanareHThHI.

MaTepuansl NMOATOTOBNIEHB BRICOKOKBATHGDHIMPOBAHHRIMHU CITCI[HA-
JIMCTAMH,

KHura nipesHasHayeHa B YYaHiMxca IpodecCHOHATPHO-TeXHHYeC-
KUX YYWIMIE, TEXHUKYMOB, a TakXe H3YYalol{HX XOMOAMILHYK TeXHH-
Ky Ha cHelHMa/M3HpOoBaHHLIX KypcaX WIM CaMOCTOATEILHO.

Jlunen3ns Ha w3AaTeabekyw AesreasHocTs JIP Ne 061986 ot 30 aexkaGpa 1992 r.

IMommucano B neyaTs 25.04.1996.

CDopMd'r 60x90 1/16 OdcerHad meyath. Yoit.-nied. . 9. Tupax 1000 3K3.

Uena norosopras, 32K. Y84,

Orneyarado B Ilomonsckoit THnorpaduu Yexosckoro nonm‘pacbl(0M6nHaTa

142110, r. IMogonsek, yin. Kupora, 25.



