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ABSTRACT A photovoltaic-thermal (PVT) system can generate thermal and electrical energy simultaneously. In general, photovoltaic
panels are located on the front side and a thermal collector is on the back side of the PVT module. Therefore, thermal and electrical
energy can be generated simultaneously. A photovoltaic-thermal system has another benefit by helping to overcome the decrease in
power efficiency of the photovoltaic system increasing panel surface temperature. In this study, a photovoltaic-thermal SET (Separate
effect test) system has been developed for testing air and/or fluid type photovoltaic thermal module. Several experiments were carried
out with the module. performance test results showing the characteristics of the efficiency increase with the using water as the heat
transfer media. Three experiments were conducted: Case A, Case B and Case C which were conducted at different inlet water
temperatures. The results show that the efficiencies of power generation is increasing as 8.32% from 173.11 W to 187.51 W when the
PVT module temperature is decreasing as 40°C to 20°C at the same test condition.

Key words PVT; Photovoltaic Thermal(®] %33 %), Module Temperature( &2 ), Power Efficiency(% 2] & &), Inlet Water
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Nomenclature LPM : 52k (liter/min)

CMH : Z2F (m’/hour
Ta 2 971 (T) o )

Tm : BZE2%=(0C)
Tin : Y= (7)

Greek letters

G . OLAEF (W/m?) p U= (kg/m’)
Power : ZHZAYAEF (We) M, © A EE (%)
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Fig. 1. KIER PVT module test equipment

Table 1. KIER PVT module test device specification

Capacity Power
Fan 56,52 CMH 90 W
Pump 2 CMH 115 W
Compressor 1RT 1440 W
Heater 1 kW 1 kW
Water tank 400<400 mm -
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Fig. 2. PVT module test equipment sensing positions

Table 2. Sensor specification
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Fig. 3. Monitoring system for PVT module test

Table 3. PVT module specification
) Measurement
Sensor Location Ran Model z
BN at Standard Test Condition (1000 W/m-, 25C)
Ambient TO -35C to 80C GOT-100 Specification Value Unit
temperature
Cell type CIGS -
Panel o o
T1-T6 —35C to 130C GDT-100 Module power 235,00 Wp
temperature
Air Max power voltage 30.72 A%
temperature T7-T8 —35TC to0 130T GDT-100 Max power current 3.65 A
Wat i . Open circuit voltage 37.33 v
aver T9-Ti1 | -35C to 150C | GPT—100 —
temperature Short circuit current 8.30 A
Water fl ici
ater flow Fl 0.025 to 50 LPM _Sika Power efficiency 14,40 %
rate Thermal efficiency 30.60 %
. 2
Solar radiation R1 0—-1300 W/m CR100—A Working fluid 35% Ethlene glycole _
Fluid capacity 1500 ml
PVTE S1s AulA|e] S5 245 9lat A4S Flow rate 2.00 LPM
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Fig. 5. PVT module actual power generation data

Table 4. PVT module actual test average data

Case A B ©
Tin (C) 40,00 30,00 20,00
G (W/m") 903,68 870.39 813,22
Tm ('C) 38,42 29,66 18,97
Ta (C) 3.37 5.74 5.05
Power (We) 185,63 184,91 179,88
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Fig. 6. PVT power efficiency according to the PVT inlet water
temperature

Table 5. PVT module power efficiency at 850 W/m?

PVT 2S00l R4

Case A B ©
Tp (C) 38,42 29.66 18.97
Power (We) 17311 180,96 187,51
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