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Influence of Evaporator Wind Speed on Defrosting Characteristics of
Electric Vehicle Heat Pump System

YANG Zhongcheng,SU Lin,FANG Yidong, LI Kang, MU Wenjie, LIU Xuyang
(School of Energy and Power Engineering, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract ; Aiming at the problem of low defrosting efficiency of electric vehicle heat pump air conditioning system after
outdoor heat exchanger frosting in winter, the research group studied the influence of evaporator head wind speed on
defrosting characteristics after evaporator frosting under 2.0 °C and 85% relative humidity. The experimental results show
that the frosting layer of outdoor heat exchanger is spaced under the experimental conditions. In the process of reverse
circulation defrosting, the inlet and outlet pressure of compressor and the inlet and outlet temperature of heat exchanger
gradually increase, but decrease with the increase of evaporator head wind speed, and the cooling capacity of the system
fluctuates. Under the same frosting condition, the higher head wind speed of evaporator can shorten the defrosting time.
The head wind speed of evaporator increases from 0. 8 to 2. 3 m/s, and the defrosting time is reduced by 37.4%.
However, the HVAC (heating, ventilation and air conditioning) outlet air temperature decreases by 3.8 °C. So the
lower evaporator wind speed can improve the outlet air temperature of HVAC and the comfort of passenger compartment.

Keywords : electric vehicle ;heat pump ;defrost characteristics ; evaporator head wind speed
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Figure 1 Experimental diagram of air source heat pump system
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Figure 2 Frost formation diagram of evaporator
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Figure 4  Defrosting change of

outdoor heat exchanger
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Figure 5 Refrigerant flow in evaporator

during defrosting

2.3 M RUERT R TR SRR
2.3.1 00 g RS X o3k R R[] g 52

TEAHIFI B AE 78 LOLT , BhAB 26 & #4300 g XUk, Pl
JIraa BRFEATIA] o 2850 00 I AR B A5 B A I R) 5 78
AT X O R AN 6 R Hh AT, 3 R ZE L AR
TR R, BR AR () 4 . Ui R RS KR T8RS

2 SN ARER R TR AR PR, BRAR ORI

600
500 [

450

TR B /s

400 -

350 -

300 ! !
0.6 1.2 1.8 2.4

FEHMNRE/ (mes)

B 6 a5 eI e R R 3 ik K A

Figure 6 Relationship between defrosting

time and evaporator head wind speed
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outdoor heat exchanger with defrosting time
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