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Research and Development of HG-45b Environmental Control
Equipment for Wide Temperature Range
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Abstract: Effects of flow and heat transfer characteristics of medium and high temperature mixed—refrigerant on system
performance were analyzed combing with the application experience of HLD-45b according to the requirement of man—machine
environment control of wide—temperature range of transporting vehicle. It was concluded that evaporator structure optimization and
enhancement of indoor side heat transfer capacity were the key points to improve the performance of air conditioner. HG-45b air
conditioner was developed which used HLD-45b outdoor unit and wall-mounted style of indoor unit, to meet the practical
applications requirements. Heat transfer area and air volume were both increased while changing the evaporation duct structure and
the thermal expansion valve was also optimized. The test data showed that cooling capacity and EER of HG-45b are 10% and
14.5% more than that of HLD-45b respectively while its input power is 5% less; the system performance is stable while the exhaust
temperature and pressure of compressor are in the safe range, and the optimized goal is achieved.
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Fig. 1 Variation of thermal conductivity of liquid with evaporat—

ing temperature
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Fig. 2 Viscosity of mixtures with different mass fraction of R142b
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Table 1 Thermal parameters of the mixture at t,=14 °C
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Fig. 3 Air—conditioner system of environmental control device
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Table 2 Test results of HLD-45b and HG-45b

ST/ °C HLD-45h HG-45b
T ERARER) FEHMTER R E/W IESA EER VA /W BIESAY EER
30/23 46 4400 2611 1.685 4827 2496 1.934
30/23 55 4011 3005 1.335 4366 2856 1.528
36.5/29 75 = NHLIE I KR 2 13.54 °C
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