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Parameter value
Cr (J/kg K) 1012
T, (°C) 25
o 0.9
Bo (1/K) 0.0045
Mo 0.15
Ty 0.95
v (m/s) 15
V (m/s) 0.9
m; kg/s 0.0108
K, (W/m K) 1.1
Ly (M) 0.003
h, (W/m K) 8.55
h; (W/m K) 5.4
hy, (W/m K) 1
he (W/m K) 11.4
hp,in (W/m K) 7.3
Utca(W/m K) 11.1
Uer (W/m K) 4.03
Up (W/m K) 6.89
Usa (W/m K) 2.94
U. (W/m K) 9.83
A; (Mm2) 1.32




B (m)

Fr

ht (W/m K)
L (m)

hp1

hp2

Ur (W/m K)
Ut (W/m K)
U (W/m K)
U, (W/mK)
Utca (W/m K)
Tc

Be

Tg

O

0.54
0.90
10.3
1.2
0.375
0.965
66
11.4
9.72
5.62
11.4
0.95
0.83
0.95
0.5
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Abstract

A photovoltaic-thermal collector is of a device which not only produces electricity but also
concurrently as an absorbent of excessive heat and wastage which absorbs the heat produced by
PV cells. There are numerous parameters used as different options in design of PVs including
choosing water or air as cooling agent of solar cells, flat plate collector or concentrator, glassed
or non-glassed panels, fluid natural or compulsory flow and ..... .All above-mentioned items
should be chosen and assessed for the system enhancing efficiency and doubling the profit
obtained.

The objective of this study is to analyze photovoltaic-thermal collector exergy with an air
cooling system. The exergy analysis method is a new method and suitable alternative in
comparison with old ones. This method is based on exergy concept. With a little negligence
exergy is defined as ability to work or quality of different levels of energy in relation to a
specific condition .Exergy analysis present the consumed or wasted amount of ability to work or
input energy.

Materials and methods

In this study an attempt is made to investigate a usual photovoltaic-thermal collector with the
cooling air in terms of exergy. For this the functional influential variables were then specified
regarding the mechanics. These variables include:

1-temperature of input air 2- debris of input air 3-length (number of modules which are
connected in series). The effect of changes of each variable was studied based on conditions of
the city of Saveh using MATLAB software. In the end the results were compared against the
results of the PVT with water cooling system.

Conclusion: In this study it was found that with increasing the temperature, the exergy of the
input air decreases in relation to exergy performance of the panel and also it was understood that
the most optimal air debris is 0.0012kg/s for 0.8m of length.

Key words: solar cell, photovoltaic-thermal, air cooler, analysis of exergy
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