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OCOBEHHOCTU PACHETA MHOTOMNOTOYHbIX PEKYTMEPATUBHbIX
TENAOOBMEHHUKOB KPUOTEHHbIX YCTAHOBOK

MHuoconomounole peKynepamusHsle Meni000MeRRILKL WIPOKO UCNOALIYIOMCS Npu ¢o-
30GHUL COBPEMERHBLX KPUOREHHBIX Yemano80K. OCHOBHOE OMALLUE IMUX MENA000 -
MEHHUKO8 0m JBYXNOMOUYNGLY 3AKAI04AeMcd 8 HeonpedeieHrHocmu pacnpedeienus 6
HUX MENA0BLLX NOMOKO8 MEHIY MAMEPUALbHBME NOMOKaMu. B crmamoe uzaionen
cmpoeutt nodxod K pacuemy meMnepamypHoco ROt MHOSONOMOYHbLY HEeNi000MEH -
HUKOG 1 onpedeseHuio delicmeyiowet pasHocmu mesnepamyp npu meniootsmene mewcdy
nomoramu. Ipugedensl npusepo. pacuema memnepamyproly noael mpex- u 4emolpex-
NOMOUHBLX MeNA00OMEHHUKOS PAHOLY KOHCIPYKMUBHoLx ucnorHerud. an memod pac-
4ema nosepxrocmerl menioobmena ¢ yuemom gauanus menaonpumoros. Chopmyau -
posans obuue Yyeaosus HAPYWeHus pabomocnocobroCHl MAOSONOMOYROLY Meniood-
MEHHUKO0B. [IOKA3an0, 4mMo NPUIHAKOM UX HEPATOMOCAOCOBHOCMU ABAREMCA 00HOBpE -
MEHHOE nepecevenue 6 00HOl moyke scex Kpuselx nomoxkos 6 g—T—duaepamme. Imo
YCAOBUE COOMBEMCMEYLM MURUMYMY NPOUIBOOCMBR SHMPONUL, M.e. OMCYMCMBUIO
deumcywer cuisl nenioodMena.

Kawuesoie crosa: mno2onomoyunsie pekynepamuansie menioooiMeHHuKy; mesmnepamyp-
HOe noae; delicmeyowan pasHocme mesnepamyp; padbomocnocobrocne; mMenionpumori.

V. N. Taran

PECULIARITIES OF CALCULATION OF MULTI-STREAM RECUPERATIVE
CRYOGENIC HEAT EXCHANGERS

Multi-stream recuperalive heal exchangers are widely used at creation of modern
cryogenic systems. The basic difference of these heat exchangers from two-stream ones
consists in uncertain distribution of heat flows belween streams. In the article the stricl
approach to calculation of a temperature field multi-siream heat exchangers and to
definition of an active difference of temperatures at heat exchange between streams is
stated. Examples of calculation of temperalure fields of three and four-stream heat
exchangers (different designs) are resulted. The method of calculation of heat exchange
surfaces is given in view of heat transfer influence from ambient. The general conditions
of serviceability of multi-stream heat exchangers are formulated. It is shown, thal the
attribute of serviceabilily violation is a simultaneous crossing in one point of all siream
curves in g—T—diagram. This condilion corresponds to a minimum of enlropy creation,
i.e. to absence of driving force of heat exchange.

Keywords: mulli-stream recuperative heat exchangers; a temperalure field; a aclive
difference of temperatures; serviceabilily violation; heat transfer from ambient.

1. BBEAEHHE

MHuTepec K coBepLIEHCTBOBAHHIO METOJI0B pacyera
MHOTOTIOTOYHBIX TEIJI00OMCHHHKOB BO3HHK farHo [ 1].
IT10 00ycnOBAMBANOCH WHPOKMMH BO3MOMKHOCTIMM
CXeM KPHOTEHHbIX YCTAHOBOK, CO34aBaeMbiX Ha 6ase
TAKUX TemIo0OMeHHHKOB. Kpome Toro, MHOTONOTON -
HbIE TEMN00OMEHHUKH 061a110T 3aMETHBIMH TEXHO-
JOCHYECKHMHU 1IPEHMYULeCTBAMH U YI0OCTBOM MpH
pa3paboTKax KOMIAKTHBIX KpHorelinbix 6J1oKoB. Oco-
O€HHO HATJISIHO TO KAYeCTBO MPOSBJISETCs [IPH HC-
MOJb30BaANKHU NIACTHHYATO-PeOPHCTBIX H MATPHHIBIX
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TEMN0O0GMEe HHHKOR, B KOTOPBIX YHCI0 NOTOKOB, 11POX0-
ISANMX Uepes3 annapar, MOKCET HAMEPATHLCS ACCSTKA -
mu [2, 3].

Kak uaBectHo, 06uiMii aaroputm pacuera Temjo-
0GMEHHBIX allNaPaTOB COCTOUT H3 TPEX OCHOBHBIX 374 -
[106): 5

— BHIUHCTEHHE KOSDPULHEHTOB TCHI0Me pe/iatu &
MeXIY NOTOKAMH;

— OnpeaeJcHHe CHCTBYIONIHX Pa3HoCTeH TeMne -
patyp AT;

— pacuer [OBEePXHOCTH TenJaoo6mela mo CO0THO-
wenuio £ = Q / (k-AT) ¢ yaeToMm TemioBoi HATPY3KH
@ annapara.



