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Fabrication and Evaluation of Low Concentrator
Photovoltaic Modules with Aluminium Reflectors

Hyejeong Jeong®*, Young—Woo Lee, Seongmin Ju, Ho—Jae Lee and Seongjae Boo**

A low concentrating (< 5X) photovoltaic module with aluminum reflectors is fabricated and evaluated which is
designed to reduce the affection of the high temperature to the solar cell modules preventing the efficiency lowering. As results,
the output power is increased of 1.97X from the concentrating photovoltaic module which is designed with the concentrating
ratio of 2.25X and to control the module temperature cooling the module by air circulation. Also, the effect of the concentrating
module with aluminum reflectors on the conventional PV module is investigated at the field. The result shows the increase of
the output power more than about 20% and the improvement of the module efficiency of 1.4X in spite of the increase of average
module temperature.
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Table 1. Properties of the used solar cell

size (mm) 125 x 125
Voc (V) 0.62
R
Isc (1) 584
Pmax (W) 3.07
— F.F (%) 79.8
Eff (%) 20.66
Xixichz Table 2. Properties of the string module
size (mm) 1170 x 175 (8 cell)
Voc (V) 5.3
200770004 14:30: 24
Isc (1) 584
Pmax (W) 21.3
Fig. 1 Line type concentrator with aluminium reflector. (STC AM1.5, 1KW/m?, 25T)
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Fig. 3 Concentrator photovoltaic module.
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Fig. 4 Concentrator photovoltaic module (detail).

Fig. 5 Concentrator photovoltaic system.

2008. 12 Vol4, No.4 | 19



100

¢ 8
80 |- ]
] "-‘.I
s 60 .' "6
E ~q .....
£ wfp LR &
o

m concentrator
# string module

1 n 1
0 200 400 600 800 1000

Irradiance (Wlmz)

Fig. 8 Output power (Pmax) change of the modules concerned
with the increase of the light irradiance.
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Table 3. Properties of photovoltaic module ] v ool
string module concentrator module ol® .
0 200 400 600 800 1000
number of string modules 4 4 - P
Irradiance (W/m')
Voc (V) 21.2 21.8
Isc () 5.83 11.89 Fig. 9 Relation between the light irradiance and the module
Pmax (W) 88,6 174.6 temperature.
Vmp (V) 16.9 16.5
Imp (1) 525 10,59 100
(STC AMI1.5, TKW/m’, 25C) P |
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Fig. 10 Dependace of output power (Pmax) on the module
temperature.
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