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Cooling Performance of Air Conditioning Systems with Non-contact
Thermal Resistance Aluminum Heat Exchanger

Rong Jun Wang Yichun Wang Ruijun Jia Runze Tang Shuai

( Beijing Institute of Technology, Institute of Thermal Engineering, Beijing, 100081, China)

Abstract In order to replace the traditional heat exchanger of room air conditioner, a new non-contact thermal resistance aluminum heat
exchanger was designed. Enthalpy method is then used to compare the cooling performance between new heat exchanger and tube-fin heat
exchanger of household air conditioner. The capillary size and refrigerant charge capacity of air conditioner are tested and optimized for
better cooling performance. The results show that the heat transfer area of the new non-contact thermal resistance aluminum heat exchanger
is decreased 37.53% , the rated cooling capacity is just reduced by 2.7% , EER increased by 7% instead. The new heat exchanger has
a stronger heat capacity and is the ideal alternative product for heat exchangers of room air conditioners.
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Fig. 1 Non-contact thermal resistance aluminum

finned tube heat transfer components
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Tab.1 Comparison of tube-fin and non-contact thermal resistance aluminum heat exchanger
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Fig. 2 Air enthalpy test device structure
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Tab.2 LG window air conditioners ( Model LW8102)

performance parameters
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Tab. 3 Original machine and the prototype cooling performance comparison
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Tab. 4 Evaporator and condenser’s inlet, outlet temperature of original machine and the prototype
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Fig. 3 The refrigeration cycle changes with the

increase of the heat transfer coefficient
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4 Comparison in cooling capacity and power

consumption of different capillary diameter
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Fig.5 Comparison in EER of different capillary diameter
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6 Comparison in cooling capacity and power

consumption of different capillary length
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Fig. 8 Comparison in cooling capacity and power

consumption of different refrigerant
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