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Application status and perspectives of air-source heat pump air conditioning technology

A H ', A A RES
CHEN Jianyong', LI Hao’, CHEN Ying',ZHAO Jun’

(LR TR MRS RETRAZBE, )71 5100065 2. HPIE SR AB T BEA FR2 R L 6t 1000135
3 RKHCE TR FARE 2 AR 0 8 i S8 %, Kt 300350)
(1.School of Material and Energy, Guangdong University of Technology, Guangzhou 510006, China; 2.China
Academy of Building Research, Beijing 100013, China; 3.Key Laboratory of Efficient Utilization of Low and
Medium Grade Energy (Tianjin University), MOE, Tianjin 300350, China)

W E:2ARAREAAARLA AT FERRFRS, ERE AAFBRTFABA ZEN, ARTA
RAFRZ RO ERME R F A R AR E 5 @t B AT RIRIEAT T 58, 508 T EFE K ee s, N8
TEARKRZIAEZAT LG ERD G A, EELH T ZARARZAARBLT B L AB PR, 24T
HPEER R ACTL 213, FARARNL, REEETEARART AR EABENEAFRTE ARFHEF
AL, E IR JEIR R R AR R AR @ AT A, i — S R R ARA R Z AR, B AT 5 4k
BORBAEFA LR RRFRARLE S B BB AT LEE RN,

REBRIA - A5 E AR R PRI FE TR R BEBUE A KB s A AT AR T AR ALHE

HESES:TU 8314 XHRARERG: A XEHS:1674-1951(2021)11 - 0025 - 15

Abstract: Air source heat pump air conditioning systems are widely used in heating, hot water supply and drying, due to
their advantages of high efficiency, energy saving and environmental protection. Researches on the circulation
construction, defrosting mechanism and control strategy of the air conditioning system are made at home and abroad, and
the advantages and disadvantages of the various technologies are analyzed. The typical application scenarios of air source
heat pump air conditioning systems in different industries are introduced , and attention is paid to the contributions to "coal-
to-electricity" projects in northern China made by the systems. The COP of the system can reach 2.13, which indicates a
significant energy saving. Finally, the challenges faced by the promotion of air source heat pump air conditioners are
illustrated, including deficient policy and low public acceptance. Corresponding improvement should be made on the
components, cycles, defrosting and control mechanisms. Moreover, the further advancement for the system can made by
integrating thermal storage, big data and artificial intelligence technologies, which will facilitate the realization of carbon
peaking and carbon neutrality under the new situation.

Keywords: carbon peaking and carbon neutrality; air-source heat pump air conditioning; circulation construction;

defrosting; coal-to-electricity ; heat storage; big data; artificial intelligence ; energy saving and emission reduction
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Fig. 1 Cycle of a quasi-two-stage compression heat pump
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Fig.2 Cycle of a two-stage compression heat pump
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Fig.3 Cycle of a cascade heat pump cycle
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Tab.1 Comparison of four circulation modes of the two-stage compression heat pump

R EGHLTPRAW R EGHLYRAW 5 R LHEREE/C FE COP 28Rk 38 T /kW
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— G R SE A 1.645 0.992
— R R AR SE A H) 1.603 0.998
WAL i ) 52 4l ) 1.645 1.085
PRGAT I AN 58 48 4 1.587 0.982

94.03 1.896 1 3.204
110.90 1.9220 3.229
94.03 1.8317 3.592
110.51 1.946 4 3.251
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Fig.4 Solar—air source heat pump system
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Fig. 5 New geothermal heat pump system
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Fig. 6 Air source—water source composite heat pump
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Tab.2 Comparison of the circulation systems of compression heat pumps
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Tab.3 Characteristics of various defrosting technologies
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Tab.4 Problems and solutions of the low-temperature air source heat pump air conditioning systems
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Tab.5 Energy-saving approaches for vehicle air conditioners
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Fig. 8 Impact of different additional functions on the energy

efficiency of air conditioners
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Tab. 6 Energy-saving technologies for air conditioners
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Fig. 9 Air source heat pump air conditioners used for

drying of manufacturing industry
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Tab.7 Operating costs of the air source heat pump air conditioner and the traditional hot water equipment
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