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Development of a high performance heat exchanger for low temperature
environmental heat pumps using micro airfoil tubes
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To improve the performance and energy efficiency of heat pumps, frost
reduction of heat exchangers in low temperature environments is an important issue. Therefore, this
study investigates frost reduction techniques for heat exchangers in low temperature environments.
In particular, the effects of water vapor adsorption on the adsorbent at freezing temperatures on
the frost behavior are investigated for both the air and refrigerant sides of an adsorbent-coated
micro airfoil-tube heat exchanger to improve the heat transfer performance of the heat exchanger. In

addition, a detailed study of phase change heat transfer in small diameter channels on the
refrigerant side is conducted to gain insight into high performance heat exchangers for heat pumps
for low temperature environments.
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Volume of fluid-based numerical analysis of a pump-driven phase change heat transport device
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