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PEI'’EHEPATHUBHOE TEINVIOUCIIOJIb30BAHUE BI'TY
C U30BAPHBIM INIOABOAOM TEILJIOTbI

Acn. BEI'VISIK A. B.

Lenopyccxuii nayuonansholii mexuuieckuii yHugepcumem

B paGote BbimonHeH aHanu3 MOBBIICHHS 3((EKTHBHOCTH HCIIOIb30BAHUS
ra3000pa3HOro TOIUIMBA C MOMOINBIO MPHUMCHEHHS PEreHEpaluH [T LUKIA Ta-
30TYpOMHHON YCTAHOBKH C H300apHBIM HMOABOAOM TEILIOTHI (p = const).

PaGouee Temo (atMocepHsiil Bo3ayx) moctynaet B komnpeccop K, B koro-
POM IPOHUCXOJUT €TO CKATHE. JTOT MPOLECC XAPAKTEPUBYETCS CTEIICHBIO CKa-

tust B u axuabarueiv BHyTpeHHHM KI1/] kommpeccopa mp,, OTpakarommm mpo-

necc HeoOpatumoctu. [lanee pabouee TEI0 HAMPABIACTCS B KAMEPY CTOPaHHS
KC, rae xk HeMy MOABOAMTCS TOTMBO (IPUPOAHBIN ra3 Wi KUIKKUEC HEPTSIPO-
nvktel). Ipouecc cropanus B KC xapakTepu3yeTcs CTENCHBIO MOBBIIICHUS JAB-
JICHUS p U TEMIIEPATypPOH 3a KaMepoi cropanus 73, a TAKKE PacXoJ0M TOILIHBA
b,. PaGouee Teno 3ateM nocrymnaet B razosyio Typouny [T, rae mpoucxoaut ero
pacmupenne. B atom mpornecce mpoussoautcs padoTa, KOTopas MmoTpelseTcs
Ha MPHUBOA KoMIipeccopa u reHepatopa. [Iponecc pacmmpenus B I'T xapakrepu-
3VIOT TEMICPaTypod Ha BbIxoae u3 Hee 14, agumadatHeiM BHyTpeHHHM KITJ

TYpOUHBI 1),;, & TAKXKE pacxoaoM padouero tena Gy,.

Ha puc. | nmpuscacH peaabHBIHI
T A TepMoanHaMudccKkui ki I'TY ¢
HEOOpaTHMBIMU TMPOLIECCAMH CKa-
THSI B KOMIPECCOPE U PACLIHPCHHUS
B TypOHHE.

Ecau B unecanpaom mukiie I'TY
CKaTUe M PACIIUPEHHE IMPOHCXO-
AT B aguadaTHOM mporiecce (cxa-
tie 1-2 u pacmmpenue 3-4), TO
B pEambHOM — TMOIUTPOITHOM —
C TOBBIIICHUEM TEMIICPATYPhl B
Toukax 2; WU 4,;, B pe3yibrare
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Ty

T,
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v

Puc. 1. 13o0paxenne B J—s-gparpaMMe IHK- HaJM4usg TPCHHS KHHCTHYCCKASA
na ['TY ¢ HeoOpaTUMBIMU IIpoIleCcCaMU CKaTHUS SHEprusl JBWKCHUS TPATUTCA Ha
U PacIUPEHNs pabouero Tena
yBE-
JAUYCHHE TEMIICPATYPBl pabouero
TCIa.
Bemmonsum pacuer 3¢ dexrusroctn [TV [1, 2].

Abcomorbii BHyTpenHuit KT/ unkia

4
q,

n, =1 (1)
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Temmory, noagoanMyto B peansHoM 1ukie ['TY, paccantaem
¢ = ¢, (T3 = Ty), 2
a TeMIIepaTypy Iporecca HeoOpPaATHMOTO CXKATHUSL
k-1
Tk

T =T, B2 (3)

K
noi

[Moacrasnag peanbHyIO TEMIeparypy Amst Touku 2 (puc. 1) B (2), sanmmem

k-1
T |
q =c,hy TS— 1+67K “)
1 noi
IIpu sTOoM TEmIOTA, OTBOAMMAS B PCATBHOM ITUKIIC:
q, =c, (1, —1). &)

Pacuer neiicTBuTENnbHOM TeMmepaTyphl npouecca HeoOpartumoctu 1, mpu
PacLIMpPEeHNH BHIIOIHUM 1O popmyne

T4ﬂ:T3 1+n21 _1 . (6)

k-1

BT

Hcronsays (6) u (5), monydum KOJUICCTBO OTBEACHHOH TCILIOTHI

T 11
QZ:cpE 73 1‘“101' ?_1 1. (7)
1 BT
B peayasrare moacranosku (4) u (7) B (1) umeem
E | 1 T 1
AR = =
1 B - T BT
P - 1. :
e,fi| - 14P =~ (3—1j£ -1
I MNoi I e
pr -1

OueBHIHO, YTO MPH HATHYHH KOHKPETHOH KOHCTPYKUUH TYPOHHBI Ompeae-
agromee 3HaueHue A d¢gexTuBHOCTH HeoOpatumoro mponecca ['TY mme-
0T TIApaMeETPhI OKpY KaroImei cpeasl 7 U Harpy3Kka YCTAaHOBKH.

I[J'IH npOBCACHUA ﬂaHbHCﬁmCFO aHaIn3a 6I>I.]'II/I B34TBl HUCXOJAHBIC AAHHBIC
(tabm. 1) [3-3].

B YCIOBUAX pa6OTbI OPOMBINIJICHHOI'O NPCANIPUATUA BA’KHOC 3HAYCHUC UMC-
€T MPOH3BOACTBO TCIIOBON SHEPruM (mapa WK ropsuci BOABI), KOTOPOES HEOO-
XO0AUMO IJid MHOTUX TCIIOTCXHOJIOTHUYCCKUX IMPOLICCCOB HArpceBa. B YCIOBHUAX
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LUUKIMYHOCTH TMPOU3BOACTBCHHBIX TEXHONOTMU (B 3aBUCHMOCTH OT BPEMCHH
CYTOK, TIOPBI F'0Ja U T. [.) HA MHOTHX NPECANPUATHAX HE CYINECTBYET MOCTOSH-
HBIX MOTpeOUTENCH TermoBor sHepruu. [loatomy ng paboTel razoBoi TypOUHEL
Ha TPOMBILIICHHOM NPCANPHATHH B KAYeCTBE HCTOYHHKA SHCPrOCHAOKCHHS
(MPOM3BOACTBO TEMIOBOM M 3NMEKTPHUESCKON 3HEPruu) mpH pacuere d¢hGeKTHB-
HOCTH pabOoTHl YCTAHOBKU HEOOXOAUMO VIUTHIBATH ICPEMCHHBIC PEKUMBI.

Tabnuya 1
Hcxonnbie nannbie paGoThI razoBoii Typounsi npu T, = 10 °C
M Pa3IMYHBIX PEeKUMAX HATPY3KH
Harpy3ka, %
IT

apavEp 100 90 75 50
Ty K 815,2 792 791 783
B 13.89 13,28 11,63 9,02
T]El. 0,85 0,85 0,85 0,85
n; 0.8 0.8 0,8 0.8
k 1.4 1.4 1.4 1.4
um 0,99 0,99 0,99 0,99
um 0,97 0,97 0,97 0,97

Paccmotpum B kauecTse mpumMepa padoTy ra3oBoi TYPOHHBI, XapaKTCPHCTH-
ku koTopoit gansl B Tabn. 1. [Ipeanonoxum, uro motpebiaeHre TENIOBOM HEp-
THH MOXKET KojaedaThcsa B auamaso”He 65-100 % oT HOMHMHAIBHOM TEIUIOBOH
momuoctd ['TY. Ha puc. 2 mpuBeaeH rpaduk 3aBHCHMOCTH 3JICKTPHUUCCKOTO
KITJ ot temiosoit momuoctu I'TY npu (dhukCHpPOBAHHONW TEMIEPAType OKPY-
skaromieit cpeast 1, = 10 °C.

100 %

0,32
= 90 %
= Lo
b 75 %
E 030
=
§
=
£ 028 //
2 52/(/
Q]
0,26

9,00 10,00 11,00 12,00 13,00 14,00 15,00
Temnopast MmomuOCTH, MBT

Puc. 2. 3apucumocts 3nexrpuyeckoro KITJ[ ot Teruiooit monmocty 1pH 7o = 10 °C

Toukamu Ha rpaduke orMeuHsl pexumbl 3arpy3ku 100; 90; 75 u 50 %.
Takum ob6paszom, mageHue snektpuueckoro KIIJ mpu cHKeHHH TEIIIOBOH
motqHocTu I'TY ot 14,36 MBT (100 % 3arpy3ku) o 9,17 MBT (50 % 3arpy3ku)
cocrasseT 6onee 5 Y.

Ha puc. 3 nng tex ke pexxuMOoB 3arpy3KH MPHUBCICHA 3aBUCHMOCTD BICKTPH-
yeckoi MornHocTH I'TY OT TenIoBoOM.

Kax BHOMM, CHM)KECHHE 3NMEKTPHYCCKOH MOIIHOCTH B TOM JKE JUANA30HE
TEIUIOBBIX MoOIHOCTEH coctaBmset 3932 kBt (50 % 3arpysku). B ycmoBusx
MPOMBILIICHHOTO MPEANPHATHS, TAC MOTPEOHOCTh B IECKTPUICCKOH SHEPTHH OT
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I'TY moxer OBITP BOCTPCOOBAHHOH MOCTOSHHO, TAKOE CHHIKCHHE OOBIMHO

100 %

90 % """
LA
75%
MM
M

/.w’”

SABICTCH DKOHOMUYCCKU HGHCHGCOO6pa3HbIM.
9,00 10,00 11,00 12,00 13,00 14,00 15,00
Temnopast MmomuOCTH, MBT

25

kBt
~J]
)
=3
S

Puc. 3. CUMOCTb 3ieKkTprdeckor MorHocTd ['TY ot Termooit nipu 7 = 10 °C
5

900

CeKTPHUCCKAST
IHOCTh

TMoBricu s £ DpexcruBHOCTS
LUKIA, 4 TAKKE CHU3UTh 3a-
BHCHMOCTb  3JICKTPHYCCKOTO
KIT[ ot TemmepaTypsl OKpy-
JKAIOIIEH CpeApl U Harpys3ku
MOXKHO, BIHSISI Ha peEreHepa-
TUBHYIO cocTaBmomyi. C

3TOM IETbIO HA pUC. 4 MPUBE- v
JICHA MPUHLMITHAIBHAS CXEMa

K I'T
I'TY ¢ uzobapHbIiM MOABOAOM
TCILIOTH W percHepanuci. B | ~——
otamuane ot auarpammsl ['TY +
(puc. 1) B nukie puc. 4 (pere- 1 4

HEpauus TEIUIOThl JBIMOBBIX
ra3oB) MPUCYTCTBYET PErcHE-
PaTUBHBIN NOJOTPEBATEND Pa-
Oouero Tena mepex KaMepowu
Cropasus. JTO MEPONPHUSTHE
MO3BOJIUT COKPATHUTh KOIHYECTBO TEIUIOTHL, KOTOPOE HEOOXOAUMO MOJBECTH
C TOTUTHBOM (1, & TAKXKE YMCHBIIUTE KOIUYCCTBO TEIIOTH, OTBOIUMOC B LIUKJIC

Ha puc. 5 uzoOpakeH Takoi MPOLECC B TEPMOAMHAMUYCCKOH 7-s-auar-
pamme. Temmeparypa apiMoBBEIX ra3oe Ha Bxoxae B PII ompenensercsa temmepa-
typoit 3a I'T T,, a temmeparypa IpiMOBHIX ra3oB Ha Beixoxe w3 PII u tem-
nepaTypa padovero Tena Ha BXOJC B KaMepy CrOpaHus — CTCICHBIO percHepa-
nnu 6. B crydae, ecnn temneparypa Ha Beixoge u3 PIT cootBercTByer Temmepa-
Type Ha BXOJE, PETEHEPAIIHIO HA3BIBAIOT IPEACTHHOM.

BaxxHoe 3HauUCHME TakKe MMEET TAKOW MOKa3aTemb, Kak Kod(h(HUIHEHT Ho-
JIC3HOrO ACHUCTBHS PETCHEPATHBHOTO MOJOTPEBATENS, KOTOPEIH onmpeacmsaet 3¢-
(PEeKTHBHOCTE MpOLECCa TEIUIOOOMEHA MEXKIY ABIMOBBIMH Ta3aMH U CIKATHIM
BO3AVXOM TIOCIIE KoMmpeccopa. PazHuna temmneparyp Mexay cpeiamu (B COOT-
BETCTBHH C BBHINIOJTHECHHBIMH pacuctamu) coctasister 70-200 °C. Tak kak ten-
J000MEH MPOUCXOTUT MEXKAY ABYMS ra3000pazHBIMHU cpeaaMu, koddduuueHT

v

Puc. 4. IlpuaimmmansHas cxema I'TY: I — renepatop;
K — kommpeccop; I'T — razosas Typouna;, KC — xkamepa
cropanust; PII — pereHepaTHBHEBIH 1010 peBaTeb

MOE3HOTO JEUCTBHS PETCHEPATOPA COCTABILIET OKOIO N, = 80 %.
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v

Puc. 5. Wzobpaxenue B T—s-muarpamme 1ukina ['TY ¢ pereneparyeit
U HeoOpaTUMBIMU TIPOIeccaMyl CKaTHs U pacllipeHust pabouero Tena

Ha puc. 5 mokaszasn mpouecc pereHepainy B TCPMOAMHAMUICCKOU 1—s-amar-
pamme ams mukna ['TY ¢ uzobapHeiM mOABOAOM TEILIoTel. Ha HeM HarsimHO
MOKHO BHICTh 3((PEKT OT BHCAPCHUS PCTCHEPALIHH.

Temmory pereHepanuu MOKHO OMPEACATh M0 GOPMyJIC

]13 T 1 BT —1
Gper :chnp(TélJ:[_TZ}:[):chEnp T 1‘“101' ?_1 - 1+71< g (9)
1 BT noi
3anmumiem abcomotHbid BHYTpeHHnd KITJI n; mukna ¢ perenepanueit
q> — Qper
n=l-—— (10)
q - Qper
Anexrpuucckui KITM 1., paccuntaem
nan :ninMnr' (11)

[Ipu BHEApEHHH pErcHEpALUU HA ra30BOW TypOWHE B COOTBETCTBHHU pHC. 2
U 3 BO3MOXKHO TOBBICUTH 3 dexTrBHOCTE padoTel I'TY mpu CHIKCHUH MPOHU3-
BOJCTBA TCIIOBOW HEPTHH. B MpoBeACHHOM aHaIM3e Mpeanaracrcs 3TO ce-
JaTh MyTEM U3MCHCHHS CTCIICHH PETrCHEPALIHH.

Ha puc. 6 nokazana 3aBucumocts daexrpuaeckoro KITJ ot Termoso# morm-
HOCTH MPHU CHIKCHUHU MOTPEOHOCTU 3aBOJA B TemioBoi suepruu 1, = 10 °C.
Touxu, oTMEUCHHBIC HA rpaduKe, OTPAXKAIOT CIACAYIONINE PEKUMBI PadoTHL: 63
pereHepauny; co creneHeto perevepanuu 100; 75; 50 u 25 %.
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Puc. 6. 3apucumocts 3nnexrpuyeckoro KIIJ[ oT TeruioBoit MonHoCcTH
TIpYU YBEIMYEHUH CTEIICHU pereHeparuu pu 7o, = 10 °C

[Tony4yeHHas 3aBUCHMOCTb MOKA3BIBACT CICAVIOIIYIO OCOOCHHOCTB, KOTOpas
MMEET MCKIIOYUTEIbHO BAXKHOE 3HAUEHHUE I MPOMBIIUIEHHOTO MPEATIPUATHSL,
MPH CHWKCHUH MOTPEOHOCTH B Tem1oBoH suepruum ¢ 14,36 MBT (100 % 3arpys-
kn) 1o 9,97 MBr (70 % 3arpysku) mpoucxoaut poct 3aekrpuucckoro KITJI
MmpaxkTiIeckd Ha 7 %.

I PexTHBHOCTD pereHepauy JOCTHIACTCH 3a CUET YMECHBLICHHUS pacxoia
MPHUPOIHOTO Ta3a Ha HArpeB padodero Tea mociae KOMIpeccopa.

Ha puc. 7 mokxazana 3aBHCHMOCTB dneKTpuaeckoil MomuocTH I'TY ot ten-
JOBOWM MPU CHUKSHUH TEITOBOrO noTpedieHus 3asoaa 1, = 10 °C.

8000

100 % ;5% %0% 25% | 0

DneKTpuuecKas
MOIIHOCTh, KBT
~l
0
=1
=]

7600
9 10 Il 12 13 14 15

Termmorast MomHOCTh, MBT

Puc. 7. 3aBUCUMOCTH HIIEKTPHYECKOIH MOIIHOCTU OT TEILIOBOH
TIpYU YBEIMYEHUH CTEIICHU pereHeparuu pu 7o = 10 °C

BbIB O bl

1. Tlpm BHeApeHHH pereHepand M HATMYHH BO3MOYKHOCTEH pPEryIHpo-
BaTh CTCHCHb PErCHEPALMN JOCTHrAcTCd HeoOXoanmas THOKocTk padorsl ['TY
€ YMEHBIICHUEM TEIJIOBOrO MOTPEOICHUS MPOMBIIITCHHOTO NPETPUSTHSL.

2. Cumxaercs 3aBucumocth dnekrpudeckoro KINI u snextpuueckoit Mori-
Hoctu I'TY oT TemnoBoi.

3. IloBbimaercs BemMUUMHA NPUOBLTH OT paboThl 3JICKTPOCTAHLIUU 32 CUET
VBCIMUCHUS MMPOU3BOACTBA MPOAYKIUHU (DJICKTPHUSCKON SHEPrUH) Npu padoTe
Ha 100%-ii Harpyske.

4. CHIDKCHUE SHEPTETHICCKON COCTABISIOIICH CeOECTOMMOCTH TIPOAYKLIFH HPO-
HCXOJUT 32 CUCT YBEITHUYCHHS BHIPAOOTKH COOCTBEHHOM 3ICKTPHUCCKON SHEPTHH.

5. BHeapenue pereHepatusHoro mogorpesa musg I'TY Tpebyer momonHu-
TEMBHOTO U3YUCHUS YKOHOMHYIECCKOH LIEneco0OpasHOCTH JAHHOTO MEPOTIPHATHSL,
HATYPHBIX HCIBITAHUN CXEM PaOOTHl PETCHEPATUBHEIX MOJOTPEBATENCH, obecme-
YHBAIOIIUX H3MCHCHHUE CTCIICHN PErCHEPALHHL.
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