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Research on the effect of circulating water on the
operation of water-loop heat pump

YU Qidong

(School of Environmental Science and Engineering, Tianjin University, Tianjin 300072, China)

Abstract: In order to study the operation rule of water-loop heat pump system (WLHPs), the
circulating water was selected as a new research objective to build its energy equation by using
part-load rate method, while the dimensionless indice (/,, 1;,) were defined to analyze the changes of
energy consumption. The theoretical results showed that a linear relationship could be developed
between the dimensionless indice and part-load rate, but it was noteworthy that the coefficient of
performance (COP) of the units had a greater impact on the system operation in winter than that in
summer. An office building in Tianjin was selected to validate these conclusions. And the test data
were delt with an energy analysis of circulating water in dynamic state. The test results indicated
that compared with the heat pump system, the load rate had an obvious effect on the energy
consumption of the units, especially in distortion range in winter. In addition, the changes of energy
consumption could be reduced in winter due to the double effects of the auxiliary heat source and
load rate. So, it played an important role in improving overall efficiency to reach an energy balance
between auxiliary power and units.
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Fig.1 Schematic diagram of WLHPs
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Tab.1 Test data of energy consumption in summer and in winter

7 TR/ % WA TIHKW IKIET kW BB TR /AW SIH W Al /h FEHLE/(KW-h)
100 16.46 2.2 1.50 20.16 75 1512
80 9.24 2.2 0.80 12.24 375 4590
FES 60 6.91 2.2 0.63 9.74 600 5 844
40 4.61 2.2 0.42 7.23 300 2169
20 2.30 2.2 0.21 4.71 150 707
100 12.19 2.2 35.00 49.39 72 3556
80 4.15 2.2 28.00 34.35 360 12 366
p &~ 60 3.12 2.2 21.00 26.32 576 15 160
40 2.08 2.2 14.00 18.28 288 5265
20 1.03 2.2 7.00 10.23 144 1473
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Fig.2 Dimensionless energy consumption of the unit
and system in summer and in winter
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Fig.3 Dimensionless energy consumption of the unit
and heat pump system in summer and in winter
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