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Experimental Study on Operation Characteristics of Plate Heat Exchanger Coupled with Heat Pipe
Xue Lianzheng Ma Guoyuan Zhou Feng Yan Xianghui Jiang Mingjian
( College of Environmental and Energy Engineering, Beijing University of Technology, Beijing, 100124 )

[ Abstract]  This paper presents plate heat exchanger coupled with heat pipe what vertically arranged 12 independent loop heat
pipes inside the core for energy recovery. The L type seal between the plate fins divides the heat exchanger into two cycles, inner
and outer, and two sets of centrifugal fans on the inner and outer circulation side. Indoor and outdoor air passes through the plate
between the channel layers to perform reversed C flow heat exchange. For the winter conditions and summer conditions, an
experimental study was conducted on the effect of the heat transfer performance of the heat exchanger with different refrigerants.
The indoor and outdoor temperature difference and the kind of refrigerants in the loop heat pipe were analyzed to show the way of
affection on the temperature efficiency, heat transfer capacity, and energy efficiency ratio (EER). The results show that the heat
transfer capacity and EER of the heat exchanger increase with the increase of indoor and outdoor temperature difference in winter
and summer conditions, the maximum temperature efficiency in winter conditions reaches 60%, and the maximum temperature
efficiency in summer conditions reaches 70%. When the loop heat pipe working medium is R32, the heat exchange performance of
the heat exchanger in winter and summer conditions are improved. The analysis and calculation of the annual EER of the heat
exchanger for four typical cities in Harbin, Beijing, Shanghai and Guangzhou are 12.72, 7.70, 5.75, 3.67 respectively.
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Fig.1 Schematic diagram of the outer structure of the
plate heat exchanger core
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Table1 Geometric parameters of the heat exchanger

core
JIRGIE=-3 HfE JIRGIE=-3 HE
OHEKE/mm 780 AR /mm 300
CATEE/mm 135 HHEHE K/ mm 188
i HME/mm 10 & 42 /mm 9
WHEE/ mm  0.15 ¥ 7 [A] i /mm 2.15
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Fig.2 Schematic diagram of air inside and outside
circulation
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Fig.3 Experimental system and device
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filled with R32, r134a and air tubes in winter conditions
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temperature in a year
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temperature ranges during the year
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Table 4 EER and heat transfer capacity of each

temperature range in a year
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