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ABSTRACT

KEYW ORD

Purpose: Various renewable energy technologies such as photovoltaic, solar thermal and geothermal system are
being utilized for zero energy building. However, technologies using a single heat source are highly affected by external
conditions such as weather and changes in underground temperature. In this study, a hybrid system with PVT and
GSHP was developed to overcome the disadvantage of individual system and to improve the reliability of energy
production. In addition, this paper aims to analyze the performance of the system and calculate the energy
independence rate according to the design capacity. Method: In this study, the dynamic energy simulation was
conducted to quantitatively analyze building load and heat pump seasonal performance factor of heating and cooling of
the hybrid system with PVT and GSHP. In addition, power production and power consumption were calculated
according to the installation area of the PVT module. The building energy independence rate was calculated using the
power production and power consumption results, and the zero energy building certification level was determined.
Result: As the simulation result, heating peak load is 6.16kW, cooling peak load is 2.37kW and annual energy
independence rate of Case 1 is 44.9%.
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Fig. 2. Operation algorithm of Geothermal-PVT system
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Table 2. Component condition in TRNSYS 17

Component Name Value
Collector Length 497 m
Collector Width 3.874 m
Number of Tubes 210
PVT Collector PV Efficiency 16.1 %
Max Power 290 W
Incidence Angle 0°
Collector Slope 45 °
Borehole Depth 150 m
Number of Boreholes 1
Ground Heat Thermal Conductivity 3.5 WmK
Exchanger
Heat Capacity 2520 kJ/m’/K
Initial Temperature 16 °C
Type water-to-water
Heat Pump Capacity 10 kW
Source/load Specific Heat 4.19 kl/kgK
Tank Volume 0.5 m
Heat Storage Fluid Specific Heat 4.19 kl/kgK
Tank Set Point Temperature 50 °C
Deadband 5°C
Volumetric Air Flow Rate 0.3 m/s
Fan Coil Unit
Power Consumption 0.15 kW
Maximum Flow Rate 1500 kg/hr
Pump
Maximum Power 0.22 kW
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Table 3. Case study condition

PVT Module Area
Case 1 3.8374 m x 497 m (19.25m")
Case 2 7.748 m x 497 m (38.51m")
Case 3 11.622 m x 4.97 m (57.76m")
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Table 4. Case study condition [30]
7ZEB Level Energy Independence Rate (%)
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