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Abstract

In this study, a convergence technology that can be linked with photovoltaic thermal (PVT)
modules was derived to increase the performance and efficiency of air source heat pumps that
are currently most widely used as cooling, heating, and domestic hot water supply equipment in
public buildings. The solar energy and air source heat pump convergence technology developed
through this study was an indirect supply type outdoor unit heating system that supplied heat
energy acquired through a PVT module by increasing the temperature of the air flowing into the
outdoor unit when the heat pump heating mode was operating. A bench-scale test device was
designed and manufactured to verify the performance of the outdoor unit heating system of an
air source heat pump using a PVT module. The performance evaluation confirmed that the
heating performance of the air source heat pump was improved compared with that of the
conventional air source heat pump without the heating system under the same test conditions. In
addition, the heating demonstration was performed by applying the air source heat pump
outdoor unit heating system using a PVT module to the air source heat pump installed at the
Seodaemun Fire Station Hongeun 119 Safety Center, where an actual public building was
remodeled. Consequently, the air source heat pump was heated. The analysis revealed that COP
increased by more than 0.5.

Keywords: B &34 & 5-3F 2 & (Photovoltaic thermal module), -5-7] 8¢ 5| EH I (Air source
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Fig. 1 Concept of air source heat pump outdoor unit heating system
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Table 1 Specifications of experimental devices for Bench scale

Item Capacity
Thermal storage tank 650 Litter
Hot water tank 300 Litter
Fancoil unit 20,000 kcal/hr
Heating Fan 0.14 kW
Heating Pump 0.06 kW
Electric heater 20 kW
Air to Water Heat Pump 12 kW
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Fig. 7 Machine room view that demonstration systemiis installed

Table 2 Specification of experimental setup for demonstration

Item Capacity
Photovoltaic Thermal modules 8 EA, 16 m’
Installaion angle 30°
PVT module Power 332 W, Thermal 6.56 MJ/m’
Storage Tank 640 Litter
Fancoil unit 20,000 kcal/hr
Heating Fan 0.16 kW
Heating Pump 0.13 kW
Air to Air Heat Pump 8 kW
170
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Table 3 Specifications of measuring devices for bench scale set up

Measurement Target Measurement Sensors and Equipments Accuracy
Temperature 4 Wire RTD +0.1°C
Water mass flow GF630 +0.3%
Electrical power GEMS3500 +0.5%
Air velocity CTV210 +3%
Data logger 34972A / Switch -
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Table 4 Specifications of measuring devices for demonstration set up

Measurement Target Measurement Sensors and Equipments Accuracy
Temperature 4 Wire RTD +0.1°C
Water mass flow FLOWCELL, KFCM-1000 +0.5%
Electrical power GEMS3500 +0.5%
Irradance Kipp & Zonen, CMP 11 +1.0%
Data logger KEYSIGHT, 34980A / Switch -
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