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Effects of Condenser Flow Number and Placement Form on
Refrigeration Performance of Heat Pump Air Conditioning System

ZHANG Chaobo,SU Lin" ,LIU Xuyang,GU Xiaoyang

(School of Energy and Power Engineering, University of Shanghai for Science and Technology, Shanghai 200093 , China)

Abstract;In order to reveal the influence of condenser flow path number and placement form on the refrigeration
performance of heat pump air conditioning system, a refrigeration experiment of heat pump air conditioning system was
designed. Through experimental tests, the effects of condensers with different flow path numbers and placement forms on
the refrigeration capacity, energy efficiency ratio, outlet air temperature and other parameters of the system were
studied. The surface temperature distribution characteristics of condenser were recorded by infrared thermal imager, and
the area proportion of high temperature area of condenser was analyzed by Otsu algorithm. The results show that
compared with other layout schemes, the two-flow condenser inverted form has larger refrigeration capacity, higher
energy efficiency ratio and lower air outlet temperature. Compared with the three-flow condenser, the two-flow condenser
has lower condensing pressure, lower pressure ratio and less compressor power consumption. The surface temperature
distribution of micro-channel condenser with different flow numbers and different placement forms is different. The
temperature distribution uniformity of the two-flow condenser is better than that of the three-flow condenser. When the
two-flow condenser is inverted, the high-temperature area accounts for a large proportion. At a compressor speed of
4 000 r/min, the high-temperature area of the condenser accounts for 62. 1% . The cooling effect of heat pump air
conditioning system can be effectively improved by selecting an inverted two-flow micro-channel heat exchanger as the

condenser.
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Experimental principle and test system
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Figure 2 Flow diagram of condenser
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Table 1 Measurement accuracy of main parameters
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Table 2 Structural parameters of condenser
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Table 3  Test condition of experiment
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Figure 3  Variation of refrigerating

capacity with rotating speed
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Figure 4  Variation of system R, with rotating speed
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Figure 5 Variation of air outlet temperature

with rotating speed
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Figure 6 System p-h diagram under

different schemes
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Figure 7 Surface temperature distribution of

condenser sample [ and I
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Table 4  Refrigeration performance of heat

pump air conditioning system at 4 000 r/min
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