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Abstract : Recently, the use of renewable energy has been attracted due to the interest in energy-saving and the
reduction of CO2 emission. In order to reduce the energy consumption of the cooling and the heating in the field
of the architectural engineering, heat pump systems using renewable energy have been developed and used in
various applications. In many researches, integrated heat pump systems are suggested which use solar and
geothermal heat as the heat source for cooling and heating. However, it is still difficult to predict the performance
of the systems, because the characteristic of heat exchange in each system is complicated and various. In this
system, the performance prediction simulation of the heat pump was developed using a dynamic simulation model.
This paper describes the summary of the suggested systems and the result of the simulation. The average
temperature of the heat source, heating loads and COP were calculated with the cases of different local conditions,

different system composition and different operation time by TRNSYS 17.
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Fig. 1 Conceptual diagram of the heat pump system
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Table. 1 Simulation conditions

Winter 22°C
Design Temperature
Summer 26C
Building Area(m) 10x10x3
External Wall 0.418
U-Value(W/m'K) Ceiling 0.193
Floor 0.583
Op 1 6 P.M-8 AM.
Operation Pattern Op 2 9 AM-6 PM.
Op 3 all day
Calculation Time 1400hour
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Table. 2 Calculation cases
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Fig. 3 Heat exchange rate
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Fig. 4 Average temperature of heat source
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g 10 Table. 3 Simulation Results
(=1
E 0
2o 500 1000 1500 2000 2500 Qperation Time | System Type | Solar(‘C) | Ground(C)
Length of GHE(m) SYS 1 853 5,84
Fig. 6 Average temperature of heat source 6 PM-8 AM. SYS 2 21.71 17.18
SYS 3 66.34 2.85
. =HEXR(Sol) =HEXR(Geo) =HEXR(Total) SYS 1 46.57 9.40
e 9 AM-6 PM. SYS 2 18.18 1675
§ 2 SYS 3 6503 4.37
5 & SYS 1 3450 79
8
s all day SYS 2 201 17.13
(&}
- SYS 3 65.23 1.76
§ 2
Iz 0
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