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Experimental Study on the Effect of Working Fluid Charge on Heat Pipe Radiator
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[ Abstract ] A household air source heat pump system with a heat pipe radiator as its terminal was built and tested in the

environmental control room. In the process of start-up, stable operation and defrosting, the effect of the amount of working fluid

charged on the surface temperature uniformity of the heat pipe radiator was studied. The results show that the starting time becomes

longer with the increase of the charge of working fluid, but the average temperature of radiator surface becomes smaller. The

maximum difference of radiator surface temperature is 2.01°C with 1.0kg charge, while it is only 1.49°C with 3.5kg charge. In

stable operation, the surface temperature of the radiator gradually decreases from top to bottom, but the bottom temperature

increases. During defrosting, the surface temperature drop of the radiator is mainly concentrated in the lower header. The higher the

charge amount, the smaller the temperature drop, the shorter the defrosting completion time, and the indoor temperature did not

fluctuate greatly.
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Fig.1 Heat pipe heating device driven directly by heat pump
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Table 1 Experimental instrument performance
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Fig.2 Measuring points of radiator surface temperature
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Fig.3 Change of surface temperature of heat pipe
radiator with start-up time
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radiator
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Fig.6 The surface temperature of the radiator changes
with time
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Fig.7 Temperature at the bottom of the radiator (0mm

measuring point) and defrosting completion time under
different working fluid charge amount
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Fig.8 Room temperature change during defrosting stage
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