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Simulation of Microchannel Condenser for Household Air
Source Heat Pump Water Heater

XU Shuxue, WANG Jiazheng, GOU Qiangian, ZHAO Pu, LU Tianyu, MA Guoyuan
(Faculty of Environment and Life, Beijing University of Technology, Beijing 100124, China)

Abstract; To improve the performance of the micro-channel condenser outside the tank of domestic air
source heat pump water heater, a quasi-steady state model of the household air source heat pump water
heater with microchannel condenser was established. The experimental results show that the model error
can be controlled within +9% . The heat transfer, heat transfer coefficient, and pressure drop of the
microchannel condenser were simulated by the model. Results show that when the microchannel
condenser has four processes, the pressure drop can be reduced while the heat transfer is guaranteed.
The optimal size of microchannel cross section, a key parameter, is between 1.6 and 2.6 mm®. The
system performance is optimal, and the number of microchannels in the flat tube should be controlled
within 16 — 24. The research results provide reference for the design of micro-channel condenser of

household air source heat pump water heater.
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Fig.1 System of air source heat pump water heater

with microchannel condenser
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Fig.2 Schematic diagram of microchannel condenser
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Fig.3 Diagram of computational grid
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Table 3 Plan of tube pass lay out

GeEORES R TR PIRARR ., TR S h £
Q/W (Wem™2-K™") Ap, i/ kPa
#1/3 16—14—12 3332.76 432. 07 17. 85 1. 000
#2/4 16—11—9—6 3 345. 68 469. 86 18. 68 1. 039
#3/5 12—9—8—7—6 3347.68 478.76 33.69 0. 587
#4/6 10—8—6—=06——6—=6 3351.60 480. 62 46. 85 0. 424
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