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Puc. 7. 'paduK 3aBUCHMOCTH TENIAOBBIX IIOTEPH OT TOAIMHBI H30ASIIVN:
1 — NeHOCTeKAO; 2 — KBapleBble BOAOKHA; 3 — apMOIIeHOOEeTOH;
4 — NEeHOMOAMMEPMUHEPAA; 5 — MHUHEpPaAbHas BaTa;

6 — 0azaAbTOBOE CYyNIEPTOHKOE BOAOKHO (BCTB);

7 — BcrneHeHHbIN noAudTHAEH (III13); 8 — BCIEHEHHBIN Kay4yyK;
9 — nenonoanyperas (I1ITY)
Fig. 7. Graph of the dependence of heat losses on insulation thickness:
1 — foam glass; 2 — quartz fibers; 3 — armopenobeton;
4 — foam polymer mineral; 5 — mineral wool;

6 — basalt superfine fiber (BSTF); 7 — foamed polyethylene (PPE);

8 — foamed rubber; 9 — polyurethane foam (PPU)

Puc. 8. I'pachuk 3aBUCUMOCTH TENAOBBIX ITI0TEPH OT TOAIIUHBI H30ASIIUYA U KOANYECTBA SKPaHOB:
1 — paBaenue 1 at™ (3kpaHoB = 0); 2 — paBaenue ~ 0,4 at™ (3kpaHoB = 0);
3 — paBaenue ~ 0,01 at™ (3kpaHoB = 0); 4 — paBAeHue 1 aT™ (3KpaHOB = 1);
5 — paBaenue ~ 0,4 at™ (3kpaHoB = 1); 6 — paBaenue ~ 0,01 arm (3xkpanoB = 1);
7 — AaBAeHue 1 at™ (3KpaHoB = 5); 8 — paBAenue ~ 0,4 aT™ (3KpaHOB = 5);
9 — paBaenue ~ 0,01 aT™ (3KpaHOB = 5)
Fig. 8. Graph of the dependence of heat losses on insulation thickness and number of screens:
1 — pressure 1 atm (screens = 0); 2 — pressure ~ 0,4 atm (screens = 0);
3 — pressure ~ 0,01 atm (screens = 0); 4 — pressure 1 atm (screens = 1);
5 — pressure ~ 0,4 atm (screens = 1); 6 — pressure ~0,01 atm (screens =1);
7 — pressure 1 atm (screens = 5); 8 — pressure ~ 0,4 atm (screens = 5);
9 — pressure ~0,01 atm (screens = 5)
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Puc. 9. 3aBUCHMOCTH TE€NIAOBBIX ITIOTEPH OT TOAIIUHBI CAOSI TEIIAOHOCHUTEAS
BO BHEIITHEM KOABIIEBOM KaHaAe IIPYU Pa3AUYHBIX MaCCOBBIX PACX0AaX TEIIAOHOCUTEAS:
1 — maccoBslii pacxop BoAs! 0,003 Kr/c; 2 — MaccoBblii pacxop BoAb! 0,015 Kr/c;
3 — MaccoBbIit pacxop BoAbI 0,03 kr/c
Fig. 9. Dependence of heat losses on the thickness of the coolant layer
in the outer annular channel at various mass flow rates of the coolant:
1 — mass flow rate of water 0,003 kg/s; 2 — mass flow of water 0,015 kg/s;
3 — mass flow rate of water 0,03 kg/s

VBEAWYEHUN €€ TOAIIWHBI IIOTepH CTabMAM3MPOBa-
AUCH Ha ONPeAeAEéHHOM YPOBHeE, UYTO NIPUBOAUT K OT-
CYTCTBUIO HEOOXOAMMOCTU YBEAMYMBATh TOAIIUHY U30-
AAIIAU CBBINIE 25 MM; HAaUOOABIIUNW HMHTEpeCc C TOYKHU
3pEeHUsT AOATOBEUHOCTH pPabOTHI TENAOBOM U30ASIUU
U e€ 3(pPEeKTUBHOCTHU NPEACTABAAIOT SKPAHHO-BAKYyM-
Hasi 1 eé MOAM(UKAIMU C HCIOAB30BaHUEM 3JKPaHOB
PAa3AMYHOU CTelleHNW UYePHOTHI U KOAWYEeCTBQ; NIpHpa-
1jeHrne 3(PHEeKTUBHOCTU 3KPAHNUPOBAHUS yMEeHBIIaeTCs
C POCTOM 4YHCAA 3KPAHOB (IIPU TOAIIMHE W30ASALUU
40 MM 3(pPeKTUBHOCTL YKPAHHO-BAKyYMHOMN M30ASAINN
IIPUMEPHO CPABHUBAETCA C 3(P(PEKTUBHOCTBIO BAKyyM-
HOM M30AAIIMU IIPU OAMHAKOBOM I'AyOHMHE BaKyyMa).

Kak BHMAHO ™3 TIPeACTAaBAEHHBIX pe3yABTATOB
(puc. 9), ¢ POCTOM pacxoA@ aKTUBHOM BOASHOU HM30AL-
MU U e€ TOAIIUHBI IIPOUCXOAUT yMeHBIIeHHe TeIAo-
BBIX IIOTEPb A0 7,9 %.

3aKA0ueHne

Ha ocHoBe HIpPOBEAEHHOTO MCCAEAOBAHUS MOXKHO
CAEAAThb CAEAYIOIINE BBIBOABL

1. HecMOTpss Ha TO, YTO MCCAEAYEMBIM B AQHHOU
paboTe OOBEKT CYIIECTBEHHO OTAMYAETCS OT DPeanb-
HOM KOHCTPYKIUU PeKYIIepaTUBHOI'O TEIIAOOOMEHHU-
Ka AMOO gBAsgeTCS e€ YaCTHBIM CAydaeM, IIPOBEAEHHBIE
HCCAEAOBAHUS IIO3BOASIIOT CAEAQTh IIPUHITUIIMAABHBIN
BBIBOA O IPEANOYTUTEALHOM INIPUMEHEHUU JOKPaHHO-
BaKYYMHOfI U30OAAINH, KOTOPAad obecIieuyruBaeT He TOADL-
KO MHWHUMAABHBIE TEIIAOBBIE TIOTEPU B Opr}KaIOH_IYIO
Ccpepy, HO M TapaHTUPOBAHHO BBICOKHWE JKCIIAyaTa-
LIMOHHBIE XapakKTepucTuku. Kpome TOro, Takoe KOH-
CTPYKTUBHOE pellleHre II03BOASEeT IIOTEeHIIUAaAbHOMY
HU3TOTOBUTEAIO TIOAYUUTH AOIOAHUTEABHYIO CTelleHb
HEe3aBHMCHMOCTH OT BHEIIHHX IIOCTABIIHWKOB. B cBsazm
C 3TUM MOJKHO PEKOMEHAOBATH 3KPAHHO-BAKYYMHYIO
U30AALMI0 KaK OAHY W3 OCHOBHBIX IIpU pa3padoTKe

W WCCAEAOBAHWHN IIEPCIEKTHUBHBLIX PEKylepaTUBHBIX
TENIAOOOMEHHUKOB AN BBICOKOOKOHOMHUUHBIX MKY.

2. «(AKTUBHas1» TENAOU3OAAIUS CpaBHHUMAa IO 3(-
(PEeKTUBHOCTH €  OKPAHHO-BAKYyMHOM  M30ASALUEN
U MOJKeT OBITb pPacCMOTpeHa B KaueCTBe aAbTepHATUB-
HOU IIpM pa3paboTKe U MCCAEAOBAHUM NEPCIEKTUBHBIX
PEeKyIepaTUBHLIX TEIAOOOMEHHHUKOB AASI BBEICOKODIKO-
HOMUYHBIX MKY.
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COMPARATIVE ANALYSIS OF EFFICIENCY OF DIFFERENT TYPES
OF THERMAL INSULATION IN HEAT EXCHANGER-UTILIZER
OF HEAT LOSS RECOVERY SYSTEM
OF MOBILE COMPRESSOR UNITS

V. L. Yusha, G. I. Chernov, A. M. Kalashnikov

Omsk State Technical University,
Russia, Omsk, Mira Ave., 11, 644050

In this paper, a comparative theoretical analysis of the efficiency and applicability of some known types of
thermal insulation in relation to the regimes typical for the MCU recovery systems is carried out. The study
is carried out numerically by modeling heat transfer processes in the «coolant-wall-hot gas-snack-insulation-
environment» system, i.e. in a simplified version of the recuperative heat exchanger. As the external insulation
of the heat exchanger, four most common types of insulation are used: foam insulation materials, fibrous,

vacuum and active water insulation.

Keywords: heat recovery, heat flow, heat exchange, heat losses, heat exchanger, thermal efficiency, pipes.
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