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Rapid Defrosting Control Strategy for Non-Stop Reverse-Cycle Based on
Multicomponent Coordination
Chen Kai  Zhou Changji

(Gree Electric Appliances, Inc. of Zhuhai, Zhuhai 519070, China)
Abstract

Xiong Shuo Zeng Jing

Conventional reverse-cycle defrosting technology exhibits disadvantages such as low defrosting efficiency, poor thermal
comfort, and significantly reduced compressor lifespan due to frequent compressor start-stop cycles. To address these challenges, this
study develops a coordinated control strategy for the compressor, electronic expansion valve, and four-way valve based on conventional
reverse-cycle defrosting, thus enabling rapid defrosting without compressor shutdown. Comparative tests were conducted using an
experimental platform under variable operating conditions. The results demonstrate that the proposed strategy achieves efficient non-stop
reverse-cycle defrosting with higher reliability and mitigates damage to the compressor. Through comparative testing of four parameter
schemes, design principles for parameter optimization were established. Scheme 2 exhibited the best performance: under frosting-prone
conditions, it improved heating capacity by 13%, reduced discomfort level by 60%, and extended operational-cycle duration by 38%.
This study provides an optimized technical pathway for the stable and highly efficient operation of heat pumps in low-temperature
environments, thereby enhancing thermal comfort and offering strong potential for widespread engineering adoption.
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Tab.2 Parameter design
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Tab.3 Test conditions

T ENTER ZENRER FEHMTER EHMEER
L C L/ C T/ C LEEC
TH1 20 15 2 1
ap A PEE G oso00
le—mmmmEa D oh
N 14 000
< [
& A" Ay
2 it 43000 =
= s | 5
4 : 12000 ®
8 : &
e : :
f : 41000
il 0
454 458 462 466 470
BB /min
(a) NRCD
iy A B S 5000
i 14000
2 : . 13000 =
E
2 12000 &
W]
o 11000
0 ; L f L 0
446 450 454 458 462 466 470
Hif)/min
(b) RCD

B3 LEHBREENTL

Fig.3 System pressure variation during defrosting
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Tab.4 Comparison of defrosting data
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Tab.5 Test conditions
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Tab.6 Performance under different operating conditions
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Tab.7 Parameter scheme design
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Tab.8 Experimental results of different schemes
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