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Based on TRNSYS’s Simulation of CIGS Film
Photovoltaic Waste Heat and Soil Source Double
Heat Source Heat Pump System

YU Liang,BI Ranran,LI Chengi, DONG Yukuan

(School of Municipal and Environmental Engineering, Shenyang Jianzhu University , Shenyang,China, 110168 )

Abstract ; The operation characteristics and performance of CIGS film photovoltaic waste heat-soil
source heat pump dual heat source system was studied to optimize the parameters of CIGS-BIPV/
T module and establish the module power generation prediction model. A residential building
model in Shenyang was built by DeST platform. the cooling and heating load of this building was
simulated by the model. The CIGS-BIPV/ T-soil source double heat pump system model was built
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by TRNSYS platform with building load as the target demand. The system parameters were
iteratively calculated and optimized by calling Hooke-Jeeves algorithm in Genopt software. The
power generation prediction model of CIGS-BIPV/T module is established by using multiple linear
regression method. Results showed that when the Angle of CIGS-BIPV/T module was set from
42° to 45°,and the azimuth Angle was set from south to south by west 1. 56°, the maximum daily
power generation could be obtained. The linear regression relationship of the module power
generation prediction model was good, and the fitting degree was high, which could accurately
predict the system operating parameters. The waste heat pump system of the film photovoltaic
module and soil source heat pump can meet the annual cooling and heating load and domestic hot
water demand of the building, and realize the comprehensive utilization of solar energy and
geothermal energy.
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Fig.1 Structure diagram of CIGS-BIPV / T module
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Table 1 Thermal parameters of the envelope structure

in the DeST building model
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Fig.2 Dest building model drawing
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Table 2 Main parameters of CIGS-BIPV module
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Fig.3 Model diagram of CIGS-BIPV/T-soil source double heat pump system
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Fig. 4 Hourly load distribution of the building
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Fig. 5 Temperature distribution of double water tanks
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Fig. 6 Iterative computational optimization process
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