538 B 4 ] 45 21 Vol.38 No.4
2024 4 8 A Refrigeration and Air Conditioning Aug.2024.569~574

NEHS: 1671-6612 (2024) 04-569-06

ATIREBXPNTSSEFRBIFARATITHE S
Bxz' IHE' BHFEMNT MWET Feu' FE P
(. REQFAREARAS] Ml 528311;
2 BRBRFRKEBRREEEHFTHELERE HL  710049)

(5 ZE1 ®SEWRASERS, RREENA-80C, FHRIRL-40C, MR A RIRHEE B AR BE R Pk
Wife ARSI 7 AL X PRI A N AL R A, SR 8 RS AR AE-40 C R BEIR X R &K
RIS, BEIEWIET. 3T S RE IR REAE NIRRT R SRRSO, Eid
SR EGE KR v, AR, AR R E MBS AT IS, IF BIF N SE AT
AR WA . FF AL RN, BS0E PRI AR GTE-40 C AR FE R X il #T
SR REIE W IE AT IR ER 1.5 DLW COP. 2 P AR H G AL 35 0453 R A IR . T S
K SR B TSRS P FMR A . KSR, R4 A%,

[oREIR] WX HAR TR SAMHNE; rirdk

FESES TB61+1/TB61+4  XHEIFERE A

Feasibility Analysis of Air-turbo Cycle Heat Pump for Extremely Cold Regions
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[ Abstract]  The climate in Antarctica is extreme, with temperatures plunging to -80°C and an average low of around -40°C,
posing a significant challenge to providing a suitable living environment for scientific expedition personnel. Traditional heating
methods face challenges in such extreme conditions, particularly vapor compression heat pumps experiencing operational issues
due to excessively low evaporating pressures at -40°C. This paper proposes the use of an air-turbo cycle heat pump as a solution.
This heat pump utilizes air as the working fluid, transferring heat through gas compression and expansion without undergoing phase
change, thereby eliminating issues related to low evaporating pressures. And the open air circulation can be easily switched to the
fresh air mode. The results show that the air-turbo cycle heat pump fresh air system can still operate normally in the extremely cold
temperature zone of -40°C, whose COP is more than 1.5. The advantages of air-turbo cycle heat pump include adapting to extreme
low temperature, providing fresh air, using natural working medium without environmental pollution and leakage problems, simple
and reliable system, low maintenance cost and so on.
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of air-turbo heat pump
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Table 1 Components efficiency
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Table 2 Air heat pump system parameters
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