TexHnyeckue rasbl, N2 5, 2009

YK 621.592.2

I''K. Jlaspenuenko

YKpanHCKast acCOLMalyst TIPOU3BOIHTEEl TeXHHIeCKNX Ta3oB « YA-CUTMA», a/s1 271, r. Oneccea, YKpauna, 65026

e-mail: uasigma@ paco.net

PA3PABOTKA MMKPOKPMOFEHHpVI CUCTEMbl HA MHOTOKOMMNOHEHTHOM
PABOYEM TEAE, PEAAU3YIOLWEN MOANDULIMPOBAHHbI ULMKA KAMMEHKO

[losviwenue aggexmusrnocmu 1 HAOEICHOCMU MUKDPOKPUOSCHHbLX CUCITEM HA YPOBEHb
kpuocmamuposarus 80 K moxro obecneduno 3a cuém nPpUMeHeHUs 8 HUX MHO2OKOMNO-
Henmuolx pabouux mea (MPT). Badcnoin npu smom asisemcs 8olobop mepmoouramuye-
CKO20 YUKAQ CUCEeMbL U €€ MEeXHOAOULCCKOU CXeMbl. IKCNEePUMEHMANbHO CPABHUBAIOMCS
Komnpeccoprole opoccenvrole cucmemol oxaaxncoenus na MPT onmumanvHolx cocmagos,
Komopole peaiu3yron 0poccesbHblil peeerHepamusHolil yuka (Yuka Jlunoe), oononomou-
HoLl KackadHolll yuka (Yyuka Kiumenko) u yuka ¢ nOmoKom npomexcymouHoeo 0asieHus u
cenapayueti ¢as (moduguyuposarnoill yuka Kiumenko). Hecaedosanus nokasaru, 4mo
akcepeemuyeckuti KIT/I xonodrnotl wacmu npedioiernHotl MUKPOKPUOSEHHOL CUCMeMbl npU
dasaenuu Haenemanus 2,35 MIla u memnepamype kpuocmamuposanus 80 K docmueaem
snauenus 0,23, umo 8 1,7 pasa 6oavuie, uem y cucmemol, pearusyroueli yuxka Jlurnde, u 8
1,4 pasa 6oavuie, uem y cucmemot, pabomarouieti 0O OOHONOMOUHOMY KACKAOHOMY UUKAY
Kaunenxko.

Karouesoie crosa: Kpuocenurxa. Muxpokpuoeennas cucmema. Kpuocmamuposarue. O0-
Honomourbitl KackaodroLl yuks. Moduguyuposanneil yuka Kaunenko. Komnpeccop. Cena-
payus as. MHocokomnonenmmuoe pabouee menro. Onmumudayus.

G.K. Lavrenchenko

CREATION OF MICROCRYOGENIC SYSTEMS ON MULTICOMPONENT
WORKING BODIES REALIZED A MODIFY KLEEMENKO’S CYCLE

The increase of efficiency and reliability of microcryogenic systems on a level of cryostatting
80 K it is possible to provide due to application in them of multicomponent working bodies
(MWB). Thus the choice of thermodynamic cycle of system and its technological circuit is
important. Compressor throttle systems of cooling on MWB of optimum structures are exper-
imentally compared which realize a throttle regenerative cycle (Linde cycle), one-flow cas-
cade cycle (Kleemenko's cycle) and cycle with flow of interim pressure and phases separa-
tion (modify Kleemenko's cycle). Researches have shown that exergic efficiency of cold part
of the offered microcryogenic system at pressure of forcing 2,35 MPa and temperature of
cryostatting 80 K achieves value 0,23 that in 1,7 times it is more than at the system realiz-
ing a Linde cycle and in 1,4 times it is more than at the system working on one-flow cas-
cade Kleemenko's cycle.

Keywords: Cryogenics. Microcryogenic system. Cryostatting. One-flow cascade cycle. Mo-
dify Kleemenko's cycle. Compressor. Phases separation. Multicomponent working body.

Optimization.

1. BBEAEHUE

K 3ddeKkTHBHbIM M Haj&KHBIM MHKPOKPHOTEHHBIM
cucremMaMm, oOGeCreyuBaLIUM  KPHOCTaTHPOBaHKE —Ha
ypoBHe 80 K, mposiB/siioT uHTepec pa3pabOTUUKH YCT-
POMCTB ONTHUECKOH JIEKTPOHUKH, PaIHO3JIEKTPOHUKH, a
TaKKe MHPPaKPaCHOH TEXHUKH.

BosibllinHCTBY TpeGOBaHUH, NPEAbSIB/SIEMbIX K MUK-
POKPHOTeHHBIM CHCTEMaM, YIOBJIETBOPSIIOT KOMIIPECCOp-
Hble poccesibHble cuctembl oxaaxaenus (KICO), pao-
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TalollMe HA MHOTOKOMITOHEHTHBIX pabounx Teqax (MPT),
HampuMmep, CMecsiX asora ¢ ppeoHaMH WM yrJIeBO0PO-
JaMu [1].

Hecwmotpst Ha To, uTo B coBepienctBoBannu KICO
Ha CMecsIX BENIECTB ObIIH IOCTUTHYThI 3HAYHTE/IbHBIE yC-
nexu [2-5], nasbHelIMe TIOUCKH B TOM HaIpaBJeHHH
No-npexKHeMY aKTyaJbHbI.

Onunm us nyreit noseitenust sppexrusroctn KIICO
sIBJISIETCA TIePEX0Jl Ha HOBble cXxeMHble penleHus. K Hac-
TOSILIIEMY BpeMeHH M3yueHbl W HAULIW TpUMeHeHHe, 3a



