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Fig.3 Velocity vector nephogram of common ASHP

A,
M3 A, 28 SR RS SRR P 2
A S TS A TIEERR ks KUBIL S | H
PR ICH b I DX 3 38 38 O AR AR A
OYZERGE, T B b B R AR HTHE R RGREX
WU B Ok B R/ N AR T 13 mifs, TH I
BV R R R/ NE R TE 4~T mfs, HBGE T
JRGHIL, SR Rt 0 B AR ABOR

P 4 g A SRR XKL BT )
=,

Vim-s™

S =N WR L O

B4 BHESEARASDSEEESE
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Fig.5 Heat exchanger velocity nephogram of common ASHP
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Study on air distribution and heat transfer performance of
outdoor side heat exchanger of an integrated solar and
air energy heat pump

Yin Liyuan', Hu Chaoyue', Tian Qi*, Wang Meiping®
(1.CNNC No.7 Research & Design Institute Co.,Ltd., Taiyuan 030024, China; 2.College of Civil Engineering,
Taiyuan University of Technology, Taiyuan 030024, China)

Abstract: In order to solve the problem of deterioration of heat transfer performance caused by cold
air backflow and the excessive unevenness of the head —on wind speed on the outdoor side heat
exchanger during the heating operation of common air source heat pumps, a new integrated solar and
air energy heat pump for public buildings is proposed by combining solar heat gain in the outdoor side
heat exchanger. The mathematical model of the outdoor side heat exchanger was established to study
the airflow distribution and heat transfer performance of the common air source heat pump, and the
simulation results were verified by experiment to prove the accuracy of the mathematical model; two
new outdoor side heat exchanger structures of single —inversion type and double —inversion type are
proposed, and their airflow distribution and heat transfer performance are studied. The results show
that both single—inversion and double—inversion structures can improve the unevenness of the head—on
wind speed of the heat exchanger, among which the double —inversion structure has a more obvious
improvement effect, with the unevenness of the head —on wind speed of the outer and inner heat
exchangers reduced by 46% and 83%, respectively, compared with that of the common air source heat
pump outdoor side heat exchanger; In the case of the same heat exchanger area, fan type and number,
the double —inversion structure increase the heat exchanger by 54% compared with the single —
inversion structure.

Keywords: an integrated solar and air energy heat pump; solar energy; air source heat pump;

air cooled heat exchanger; air distribution
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