iy Ligfhcnd
B EXHAYECHHE
Adbl

TexHnuyeckme rasbl, N2 2, 2008 o

YK 621.565

B.H. Tapan
Onecckas rocyapeTBeHHas akaieMus Xooza, yJa1. Jlpopsauckas, 1/3, r. Onecca, Yxpauna, 65082
e-mail: vntaran@ eurocom.od.ua

TEMMNEPATYPHOE NOAE U OMNMPEAEAEHUE PABOTOCNOCOBHOCTU
MHOIonorto4yHOro NPOTMBOTOYHOTO TEMAOOBMEHHUKA
C ®A3O0BbIMU NEPEXOAAMU B MOTOKAX

Memod uucaenHoeo unmeepuposanus cucmemol dugdpeperyuasoHolx ypasHerull menionepe-
dauu NPUMEHEH K MHOESONOMOUHOMY NPOMUBOIMOUHOMY MeNA000MEHHUKY ¢ ha308bIMU Npes-
paueHusmu 8 NOMokax. 3a ocHo8y 045 paciémos Ooia 8olOPAH MOOCAbHBLLL MeNnA00OMeHHUK,
yepes komopolti npoxodum 1 1 nomokos. B mpéx us Hux peaiusyomes npoyeccol KUNeHus Uil
KoHOencayuu. Pacuémol 8olnoanensl 0451 Meni00OMeHHUKOB C UBMEHEHIeM UX NOBEPXHOCIU 8
20 pas. [lpu nposedenuu pacuémos bviil 0OHAPYIHCeHbL CAYHAU NOSBACHUL BbIYUCAUMEALHOL
HeYycmouuu8ocmuL 1 pacxooumocmu pacuémos. Heycmoiiuusocno 8ol4LCAUMEAbHOCO NPOYecca
YBEAUMUBACTCS C YMEHbULCHILeM PASHOCTL MeMnepamyp menoy nomoxkamu. Imo oocmost-
MeAbLCMBO NOOHEePKUBAC CAONHCHOCIL NPOUECCO8 U UX MHO2000pasue 8 MHOSONOMOUHOM
menaoobmenruke. Paccmompero nonsmue Hedopekynepayut. xo100a APUMEHUMEAbHO K
MHOCONOMOUHBIM MeNnA000MeHHUKAM. [ToKasana Heobxooumocme oyeHKu HedopeKynepayu
no menaosomy aghgexmy Hedoepesa 0b6paAmMHbLY NOMOKO8 U dar cnocod eé suiducienus. [Ipeo-
200iceH AghghekmuBHbLil memoo onpedeseHus pabomocnocoOHOCML MHO2ONOMOYHO20 NPONIUL-
B80MOUHOO MENAO0OMEHHUKA NYMEM CPABHEHUL KOAULECMBA MeNnA0mbl, OMIAHHOU NPAMbL-
MU NOMOKAMU NPU OXAAHCOCHUU 00 HeKOMOPOL memnepamypol, ¢ meniomotl, 80CHPUHAMOLL
00pamHbIMU NOMOKAMU NPU Haepese om motl e memnepamypol. Memod 6asupyemces Ha
CMpo2oM MePMOOUHAMULECKOM NOAONHCEHUL 00 YCA0BUSX NPedesbHOLL pabomocnocoOHocmi
menaoobmenHuKo8. Eeo yerecoobpasno ucnoav3osame 04 nposepku donycmumocmu 3a0a-
8AEMbLX UCXOOHBLX NAPAMEMPO8 et Ha cmaoduu pa3padomKL MexHu1eckoeo 3adaHus.
Karouesole crosa: Kpuoeennas mexuuxa. Mroconomourulli meniooomennux. Pazosole
nepexoduvl 8 nomokax. Bosdyx. Kucaopod. Asom. Apeon. Pacuém memnepamypHoco nois.
[lonamue nedopexynepayuu. Onpedesenue pabomocnocobrocmu meniooomennuxa. Io-
mepu aKcepeuu.

V.N. Taran

TEMPERATURE FIELD AND DEFINITION OF SERVICEABILITY OF THE MULTI-FLOW
COUNTER-CURRENT HEAT EXCHANGER WITH CHANGES OF PHASE IN STREAMS

The method of a numerical integration of the heat transfer differential equations is applied to the
multi-flow counter-current heat exchanger at presence of boiling or condensation in streams.
The method is applied to the 11 streams heat exchanger. The processes of boiling or condensa-
tion occur in 3 streams. Calculations are carried out for alternatives of the heat exchanger with a
modification of a surface in 20 times. At conducting calculations the cases of computing unsta-
bility and divergency have been detected. Unstability of computing process increases with
decrease of a temperature difference between streams. The concept of incomplete temperature
recuperation with reference to multi-flow heat exchangers is surveyed. Necessity of an estima-
tion of incomplete recuperation by thermal effect of underheating of inverse streams is shown.
The effective method of definition of serviceability of the multi-flow counter-current heat
exchanger is offered by comparison of an amount of the heat which have been given up by direct
streams at cooling up to some temperature, with the heat received by inverse streams at heating
Jrom the same temperature. The method is founded on a strict thermodynamic rule about condi-
tions of limiting serviceability of heat exchangers. The method can be used for check of an
admissibility of initial parameters at a stage of development of the technical project.

Keywords: Cryogenic engineering. Multi-flow heat exchanger. Changes of phase in
stre-ams. Air. Oxygen. Argon. Nitrogen. Calculation of temperature field. Concept of incom-
plet recuperation. Definition of heat-exchanger serviceability. Exergy losses.
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