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Study on the Optimum Design of a Heat Pump System
Using Solar and Ground Heat
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ABSTRACT: In this research, a heat pump system with a heat source network is suggested

which utilizes solar heat and ground heat as heat source for cooling and heating. This paper

describes the summary of the suggested system and the results of the annual energy simulation.
The heating and cooling loads, the electric consumption and the COP were calculated by TRNSYS

16 and evaluated in the cases of different local conditions and different system compositions. In

the results, the superiority of the suggested system has been quantitatively evaluated comparing

with the conventional heat pump system using one heat source. Furthermore, it was more
significant in cold climate, in which the heating COP was 146% increased compared the air source
heat pump system, than it in subtropical climate, 1199 increased.
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Fig. 1 Conceptual diagram of the heat pump
system with heat source network
model.
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Fig. 2 Control flow of heat source.
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Fig. 4 Building model for simulation.

Table 1 Simulation condition

Summer 26C
Winter 22C

Design
Temperature

External Wall 0.71 Glass
U- Value 5.72
[W/m K] Internal Wall 3.70
Ceiling/Floor 3.08

Operation Time 9 AM.~6 P.M.
Lighting 20 W/mz
Equipment 10 W/m ,
Density of Persons 0.20 person/m
Air Exchange Rate 1.2 Times/h
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Fig. 5 Calculation result of heating
(Seoul, 13th January).
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Fig. 6 Calculation result of heating
(Kagoshima, 13th January).
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Table 2 Calculation cases

. Total Area Total Length
Case  Location

of SHCIm?] of GHE[m]
1 Seoul 100 500
2 Seoul 100 300
3 Seoul 100 100
4 Seoul 50 500
5 Seoul 50 100
6 Kagoshima 100 500
7 Kagoshima 50 500
8 Kagoshima 20 500
9 Kagoshima 10 500
10 Kagoshima 10 100
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Fig. 7 Heating and cooling COP of all cases.

Table 3 Calculation results of heat pump COP
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