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Abstract

The semi-transparent photovoltaic thermal module (SPVT) is a solar module that can generats electricity, heat and
part of sun light through the module while operating, which is beneficial for improving of solar utilization per area of the
module. This paper presents the effects of the natural and force flow patterns on the efficiency of the SPVT module.
The 100 W SPVT module had an area of 0.72 m” and was designed, studied and experimented at Mahasarakham
University. The solar module temperature, water temperature, ambient temperature, solar irradiation and electrical
parameters were measured every 15 minutes. The analysis of results showes that the water with active flow pattern
induces a module temperature lower than in the passive flow pattern. The active flow of water at 0.02 kg/s causes
maximum electrical efficiency, thermal efficiency and overall efficiency of SPVT module by 12.37%, 49.36% and 62.09%

respectively. Moreover, thedSPVT module provides sufficient illuminance for the general area during the day.
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Figure 10 Open circuit voltage characteristic towards water

mass flow rate at solar irradiance

—--m- 0.005kg/ls _ 900
® 0.01kgls
—4—0.02 kg/s
v 004kg/s - 800

---®--- Solar irradiance
4.5

] fﬁ}f‘kﬁiﬁ# A
r

3.5

ATE
3.0 ﬁ:
/ 500

A'e My
2.5+ ¥
[ ]
/ - 400
2.0 ° ‘#
L

1.5 \ﬁ
®

Shot circuit current (A)
3
1

T T T T T 100
8 10 12 14 16

Time (hr)

Figure 11 Short circuit current characteristic towards water
mass flow rate at solar irradiance
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Figure 13 Thermal efficiency towards water mass flow rate
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