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Impact of Fin Structure and Aluminum Distribution on the Performance of Refrigerant Heat Exchangers
Zhang Xiaolin Zhang Ran Song Yipin Chen Shouhai
( Hisense Air Conditioning Co., Ltd, Qingdao, 266300 )

[ Abstract]  Refrigerant heating radiators, as a new type of energy conversion equipment, have gradually gained a foothold in
the market due to their high efficiency, energy-saving, and environmentally friendly characteristics. This study combines
experimental methods with three-dimensional numerical calculations to primarily investigate the significant differences in the
temperature field and velocity field of refrigerant heating radiators when the fin structure changes under two temperature conditions:
uniform refrigerant pipe temperature and temperature decay caused by refrigerant flow. Additionally, it examines how these
differences affect the actual heat dissipation power and product performance of the radiator. By studying the temperature field and
airflow field, it was found that, while maintaining the same amount of aluminum, appropriately increasing the amount of aluminum
in the top fins and reducing it in the bottom fins (such as fins d and e) can be beneficial for increasing temperature rise and wind
speed, thereby improving the radiator's power. This indicates that changing the aluminum distribution in the fins can effectively
regulate the temperature field and velocity field, thus optimizing the radiator's performance. Furthermore, in both cases, the power
of fin e was the highest, with an increase of 43% and 26% compared to fin, respectively. Overall, this study reveals that by altering
the aluminum distribution in the fins, the temperature field and velocity field of the radiator can be effectively regulated, thereby
optimizing its performance. This finding not only provides new ideas for the design of refrigerant heating radiators but also helps
improve product performance and efficiency.
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Table 1 Working condition design

T @ 1BdRE 2BURE 3BURE 4 BURE
oA /C /C /C /C
1 a 39 39 39 39
2 b 39 39 39 39
3 c 39 39 39 39
4 d 39 39 39 39
5 e 39 39 39 39
6 a 42.275 38.85 38.5 342
7 b 42.275 38.85 38.5 342
8 c 42.275 38.85 38.5 342
9 d 42.275 38.85 38.5 342
10 e 42.275 38.85 38.5 342
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