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ABSTRACT Photovoltaic and Thermal collector (PV/T) systems are renewable energy devices that can produce electricity and heat
energy simultaneously using solar panels and heat exchangers. Since PV/T systems are exposed to the outdoors, their reliability is
affected by various environmental factors. This paper presents a reliability test for a PV/T system and evaluates the test results. The
reliability assessment entails performance, environment, safety, and life tests. The factor that had the greatest influence on the life of
the system was the hydraulic pressure applied to the heat exchanger. A test was conducted by repeatedly applying pressure to the PV/T
system, and a reliability analysis was conducted based on the test results. As a result, the shape parameter (3) value of 5.6658 and the
B, life 308,577 cycles at the lower 95% confidence interval were obtained.

Key words PV/T system(E %3 & A 2 H]), Renewable energy(A1 A A of| 1 #]), Photovoltaic cell(B] % & #]), Solar collector(F]
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Subscript
i :inlet
0 : outlet

100p : 100pth percentile
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Table 1. Specifications of PV/T system

no Item Specification

1 manufacturer domestic J company
2 panel area 2.072 m’

3 par(l}ell f%eisgns 2,024 X1,024 X0,04 m
4 electric output 340 W

5 heat output 1,100 W
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Table 3. Reliability test items
Test item Test method or evaluation criteria

Performance test

Electric test

Efficiency 85% or more

Heat test

Efficiency 85% or more

Environmental test

Vibration test

3.5 mm at (1~8,5) Hz, 10 m/s” at (8,5~500) Hz

External thermal shock test

No appearance damage after test

Internal thermal shock test

No appearance damage after test

Temperature cycle test

Low temperature —40°C, high temperature 85C, 250 cycles

Humidity test

Temperature 85°C, humidity 85%R.H., 1,000 hrs

Freeze test

85T & 85%R.H., —40C, 10 cycles

Rainfall test

Rainfall rate 100 mm/h or more

Salt spray test

Salt concentration 50 g/L

Safety test

Pressure test

150% of max working pressure

Impact resistance test

32 g of iron ball, height 500 mm

Mechanical load test

Load 2,400 N/m”

Insulation resistance test

DC 500 V

Withstand voltage test

60 Hz, 1,000 V

Life test

Life test

Bio 3X10° cycles
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Table 4. Test sequence and specimen distribution
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Fig. 3. Thermal cycle test result

P Output (W/m?) Efficiency (%) Radiaﬁzon
Electric Heat Electric/radiation | Heat/radiation (W/m?)
Before Specimen #1 154.6 762.7 15,6 77.0 990.1
life time test Specimen #2 156.1 808.5 15,7 812 995.3
After Specimen #1 134.5 702.1 15.2 79.2 886.9
life time test Specimen #2 1481 792.5 15,0 80,2 988.7
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(c) Z axis vibration test
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(b) Withstand voltage applied

Fig. 15. Withstand voltage test result
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