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AHAANTUYECKOE UCCAEAOBAHUE NMPOTUBOTOYHbLIX TEMAOOBMEHHUKOB

Paspabomara mamemamuueckas mooeso NPOMUBOMOUHOCO MeNnA000MEeHHIUKA, YULLmMbl-
8aruas NPOJOLLHYH MenionpoBOOHOCTL paddeasowetl NOMoKU cmenku. B pesyroma-
me nepexoda Kk 6e3pa3mMepHolM NepemMerHulM, NOAYUEeHHOe pelleHiie N0380ALemM KOMNAKI -
HO npedcmasime UHGOPMAYUIO 060 BCéM MHONCECMBE MENAO0OMEHHUKO8 9020 MUna.
[lokazano, umo npu onpedeséHHom coOoOmHouleHul 6e3pasmepHsLx napamempos pacnpede-
AeHue memnepamyp 8 pearbHoM NPOMUBOMOUHOM MeniL000MeHHIUKe Modcem Oblnb nPaK-
mudecku maxkum e, KaKk 8 UOeALbHOM MeNni00OMeHHUKe, 8 KOMOPOM OMCYMcmsyem
npodoavras menionposodrocmo. [Ipedaoscen Hoswlil, boaee obwull kpumepuii pabomo-
CNOCOOHOCMU MenA00OMeHHUKA.

Karouesole caosa: [azosole kpuocennoie mauiunol. [Ipomusomounsil menioooMeH UK.
[Ipodoavras menaonposodnocmo. Temnepamypol. nomokos. [Ipouseodcmseo anmponuu.
Pabomocnocobrocmos menioobmenHuxa. Bmopoe navaro mepmoouHanuku.

M.B. Kravchenko

ANALYTICAL RESEARCH OF COUNTERFLOW HEAT EXCHANGERS

A mathematical model of counterflow heat exchanger, taking into account the longitudinal
heat conductivity of the wall separating the flows, is worked out. With the transformation to
dimensionless variables, our solution allows compact to provide information about all great
number of such heat exchangers. Shown that at a certain ratio of the dimensionless param-
eters the temperature distribution in the real counterflow heat exchanger can be almost the
same as in an ideal heat exchanger, in which there is no longitudinal heat conduction. A
new, more general criterion of efficiency heat exchanger is offered.

Keywords: Cryogenic gas machines. Counterflow heat exchanger. Longitudinal thermal
conductivity. Flows temperature. Entropy production. The efficiency of the heat exchanger.

The second law of thermodynamics.

1. BBEAEHUE

B cratbe anasuTHuyeCKH HCCI€I0BaHbl PAa3JIHUHOTO
pozia 0CO6EHHOCTH MPOTUBOTOUHBIX TEMJI00OMEHHHKOB, B
KOTOPbIX B TPSIMOM W 0OPAaTHOM MOTOKAX JBHUKETCS OJIHO
U TO K€ BelLIEeCTBO, MPUUEM C OJJUHAKOBBIMU PACXOAAMM.
Jlnst ynob6etBa nasee OyneM Ha3blBaTb TaKue Terjoo0-
MeHHHKH OTTMO3UTHBIMH.

B mo60oi yetaHOBKe, B KOTOpPOH pabouee TeJO Mo-
CTOSIHHOTO COCTaBa COBEpLIAeT 3aMKHYTbIH TepMOIMHA-
MHUUYECKHH LUK, MTPAKTHYECKH BCe TIPOTHMBOTOUHbBIE Tel-
JIOOOMEHHUKH OyIyT Temio0OMEeHHUKAMH OIMMO3UTHOTO
tuna. [TosTomy onno3uTHble TeMI006MEHHHKH 0COOEHHO
pacrpocTpaHeHbl B SHEPreTHKe U, B YHACTHOCTH, B TEXHH-
Ke HU3KHX TeMIEePaTyp.

BaxkHbIM BUIOM TeNJ1000MEHHHKOB, IPH TIPOEKTHPO-
BAHUM KOTOPBIX MOTYT ObITb HCIMOJB30BAHbI PE3y/LTaThl
JIAHHOH PaboThl, SBJSIOTCS pereHepaTopbl ra30BbIX KPHO
TeHHBIX MalllvH.

M3BecTHO, 4TO pereHepaTHBHBIN TEMI00OMEHHHK
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NpUOMMAKEHHO MOXKET CUHUTATbCA MOAOOHBIM TernJsa000-
MEHHHUKY peKyrnepaTHBHOIO THNA, B JIIOOOM CEYeHHH KO-
TOPOTO TeMMepaTypbl MOTOKOB U CTEHKH PABHbBI CPETHUM
M0 BpeMeHH TeMrepartypam MOTOKOB M HACalKH pereHe-
patuBHOro TenjooOMeHHuKa. [Ipnuém, vem MeHble
AMIUIUTY/Ia KoJieOaHUi TemIrepaTyp MOTOKOB W HAaCaJKH
M0 CPaBHEHMIO C Pa3HOCTbIO TeMIepaTyp Ha KOHUAX pe-
reHepaTUBHOTO TeniooO6MeHHUKa, TeM TOUHEee CTAaHOBMT-
sl Takasi aHaJIoTHsl.

B pereneparopax rasoBblXx KpHOT€HHbIX MallHH CO-
BepIIAIOTCS IECATKH U JIayKe COTHH 1IMKJIOB HarpeBa v ox-
JI2KJICHUS B ceKyHy. BBy 3TOro KosiebaHus Temrepa-
Typ NOTOKOB 'a3a M Hacajik1 B TAKMX YCTPOHCTBAX OKa3bl-
BalOTCsl He3HauuTeNbHbIMU. [Ipu 3TOM pasHOCTh TeMmre-
patyp Ha KOHUAX HAacajkd TenJo0OMEHHHKOB MOXKeT
npesbiath 100 K. TTosTomy Takue TenynooOMeHHHKH ¢
LeJIbI0 aHaJ/I3a C yCIexXoM MOTYT ObITh 3aMeHeHbl SKBH-
BaJICHTHBIMU PEKYNepaTUBHBIMU TEMJI00OMEHHHKAMH OI1-
MO3WTHOTO THIA.
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