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Energy Consumption Analysis of Heat Pump System coupled with Phase
Change Energy and Energy Tower under Typical Temperature Conditions

LIU Chang-qing, WU Rong-hua, YU Hao, YANG Yu-juan
(School of Mechanical and Electrical Engineering, Qingdao University, Qingdao, China, Post Code: 266000 )

Abstract: Aiming at the problems of performance degradation of energy tower heat pump ( ETHP) sys-
tem under low temperature conditions, a heat pump system coupled with phase change energy and energy
tower was proposed. The COP and total daily energy consumption of the system under several typical tem-
perature conditions were simulated and analyzed. The result shows that for the 400 kW heating project in
Qingdao, when the control operating point is 2. 63 °C , the heat load ratio of energy tower heat pump and
phase change energy heat pump ( PCHP) is about 6:5. With the increase of typical temperature, the
minimum daily COPs of the coupled system can be increased by 0.81, 1.88, 3.19 and 5.23% respec-
tively compared with that of the single energy tower heat pump system. When the maximum and minimum
daily temperatures of the coupled system are 9.96 , —1.73 and 3.68 , —4.89 °C, the total daily ener-
gy consumption of the coupled system can be reduced by 137.06 and 195. 19 kW - h respectively com-
pared with that of the energy tower heat pump system.
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Fig. 1 Phase change energy coupled energy tower

heat pump system
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PCHP system
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Tab. 2 Relative parameters of measuring instrument and measuring point location
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Tab. 3 Daily maximum and minimum temperatures

under typical temperature conditions
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Tab. 4 Main equipment parameters in system
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Fig. 6 The COPs of coupled system under different

working conditions
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different working conditions
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