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Abstract: In this study, the generation efficiency of the limited area of a concentrator solar cell was increased by using
a solar concentrator and a tracking device. Heat generated by the solar cell was collected using a thermal absorber for
supplying hot water or heating. Thus, the concentrator solar cell system provided electricity and heat simultaneously.
Tracking of the sun by detecting the sun's position, repositioning of heating device towards the east after sunset, and
shutting down of system after sunset were successfully implemented using an illuminance sensor (CdS) and Simulink, a
commercial software package. We performed parametric analysis of the velocity, fin installation, and entrance location
with respect to the operating temperature of the concentrator solar cell. A heat transfer simulation model was developed
for comparing the actual temperature profiles of the concentrator solar cell and thermal absorber, and good agreement
was found between the results of the simulations and the experiments.
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Fig. 1 Schematic diagram for the heating device using
concentrator solar cell
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Fig. 2 Schematic diagram of the solar-tracking device
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Fig. 5(a) Transient motion of the heating device as a
function of time
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Fig. 5(b) Comparison of the actual values obtained from
KASSI with experimental data (*KASSI:
Korea Astronomy and Space Science Institute,
KAIST: Korea Advanced Institute of Science
and Technology)
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Fig. 6 Electrical and thermal efficiencies of the concentrator
solar cell as a function of solar time
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Table 1 Setup conditions

Volume Inlet Transmissivity
Flow Rate Temperature of the lens
(cc min") (°C)

200 2 0.9

Surface Atmosphere Heat Transfer

absorptivity Temperature Coecfficient
of the cell (°C) (W(m*K)™"
0.9 0 10

Temperature
18.28

16.64
14.99
13.35
11.70
10.06
8.41
6.77
5.12
3.48

1.83
[C]

Fig. 7 Temperature distribution of the concentrator solar
cell
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Table 2 Temperature of the solar cell and thermal
absorber under different conditions

Concentration 400
ratio
Inlet temp. (°C) 2 75
Atm. temp. (°C) 0 35
Flow rate
(cc min ") 200 450
Convection
(W (m* K) ) 10 2
Organization | Base Dp;fst;eézﬁt Base Dp;f;eégrﬁt
Max. temp. of
solar cell (°C) 97.02 | 106.43 | 94.77 102.9
Average temp.
at the outlet (°C) 58.96 | 59.15 61.34 61.36

Temperature
97.02

87.50
77.97
68.45
58.92
49.40
39.87
30.35
20.82
11.30
1.77

Fig. 9 Heating device using concentrator solar cells
(Base: center inlet-outlet)
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