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The Study of Ground Source Heat Pump System Design Optimization for
Public Buildings in Zhejiang Province
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[ Abstract] At present, ground source heat pump as a renewable energy technology is widely promoted throughout the country.
In this paper, based on the construction project of a public energy station in Ningbo, Zhejiang province, an optimized form of
ground source heat pump composite energy system is proposed on the basis of the original project scheme. By introducing the
principles of Energy system combining ground source heat pump and chiller and oil fired boiler, Energy system combining ground
source heat pump and chiller and gas fired boiler, Energy system combining ground source heat pump and chiller and Energy
system combining ground source heat pump and auxiliary cooling device. Analytic the operation advantages and disadvantages and
application characteristics of each system, and puts forward the application of ground source heat pump hot and cold equilibrium
solutions to problems, and the four systems in initial investment, operating energy consumption, operation cost and environmental
benefits of comparison, the results showed that the oil burning boiler instead of gas boiler to save operating cost and better
environmental benefits, the ground source heat pump installed, the greater the operating cost is lower, For zhejiang region, the
difference of cold and heat load should be fully considered. If the cold load is much greater than the heat load, it is recommended to
set up a chiller to adjust the soil cold and heat balance; if the cold load is slightly greater than the heat load, it is recommended to
add cooling devices for adjustment comprehensively considering the specific situation of the project. This scheme provides some

reference value for the technical application of ground source heat pump system in hot summer and cold winter areas similar to the
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scheme by studying the use characteristics of a public construction project in Zhejiang.
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Fig.1 Zhejiang Province in recent three years -10 diesel
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Fig.4 Energy system combining ground source heat

pump and auxiliary cooling device
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Table 2 Zhejiang industrial and commercial electricity

price table

I 1) Bt 4%%\ I ) BT 4%“[\
(J6/kWh) (Jt/kWh)

0:00-1:00 0.3784 12:00-13:00 0.3784
1:00-2:00 0.3784 13:00-14:00 0.9014
2:00-3:00 0.3784 14:00-15:00 0.9014
3:00-4:00 0.3784 15:00-16:00 0.9014
4:00-5:00 0.3784 16:00-17:00 0.9014
5:00-6:00 0.3784 17:00-18:00 0.9014
6:00-7:00 0.3784 18:00-19:00 0.9014
7:00-8:00 0.3784 19:00-20:00 1.2064
8:00-9:00 0.9014 20:00-21:00 1.2064
9:00-10:00 0.9014 21:00-22:00 0.9014
10:00-11:00 0.9014 22:00-23:00 0.3784
11:00-12:00 0.3784 23:00-24:00 0.3784
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of original scheme and optimization scheme 1
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Fig.6 The original scheme and optimized scheme 1 after

soil regulation and balance
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in optimization scheme 2
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Table S Preliminary investment cost statistics
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Table 6 Energy consumption statistics
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