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Improvement of Power Output of PV Module with Inexpensive Portable Sunlight Concentrator

— Demonstration Experiment in Arid Land in Mexico—
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Abstract

PV module is one of stand alone household power sources in the area where power infrastructure is not yet improved such as developing

countries.  In order to expand use of PV module in such area, the cost for PV power generation should be reduced.  In this paper, we improved

the power output performances of relatively small commercial PV modules by using a portable sunlight concentrator that can be assembled

inexpensively. We report on the PV power generation experiments at arid land in Mexico and show the effectiveness of the proposed

concentrator.
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Table.l Standard characteristics of PV module (TypeA)
F 1 KBERT D 2 —/ W Z A T AR
Solar cell element Single crystal silicone
Rated power output [W] 5.6
Rated open circuit voltage (V] 192
Rated open circuit current [A] 0.40
Size of solar cell module [mm] 247x293x14
Weight of PV module [kg) 0.7

Table.2 Standard characteristics of PV module (Type B)
#2 KBTS 2— (& A 7 BYDMEE

Solar cell element Amorphous crystal silicone
Rated power output [W] 103
Rated open circuit voltage (V) 238
Rated open circuit current [A) 0.78
Size of solar cell module [mm] 491%x383%22
Weight of PV module (kg] 1.63
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Figl Schematic design of a well-shaped solar concentrator
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(b) Design for type B
Fig2(b) Schematic design of a well-shaped
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solar concentrator
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Fig4 -V characteristics of PV (Type A) module
with well-shaped solar concentrator
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Fig.6 Time variations of the generated power of the fixed
PV module (Type A) with well-shaped solar
concentrator
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Fig.7 [V characteristics of PV module (Type B)
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solar concentrator

X8 HEMIEEATD IT550 1P 45t % 1 7 B)

RS S




MERR - PR - TEST - A

BJ9im# 4 7 B A &G E LIZSE0 1| HOR
IR 140 53005 15 BF 40 AR TIOR3 5 5
T EMGIA. FHT 12 BE40 437055 15 R 00 A3 T,
FUCRE LGS LB TICHES LIEATOR
TEZHIT HE 161 (FThoTz. LoTHAT A LIFRE
BB 1] & BENAERE D J7 1A STV MR A oD ZhE 7 S
FloFRnA.

20
Concentration case /M %

(4]

Generated power (W)
>

i

Non-concentration case

:

8:20 9:20 10:20 11:20 12:20 13:20 14:20 15:20 16:20 17:20 18:20

o]

Tir
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Fig.11 Time variations of the generated power (with temperature
correction at 25°C) of the fixed PV module (Type A)
with well-shaped solar concentrator.
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Fig.12  Time variations of the generated power (with temperature
correction at 25°C) of the fixed PV module (Type B)
with well-shaped solar concentrator.
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Fig.15 Time variations of the generated power of the
Changing-direction PV module (Type A)
with well-shaped solar concentrator.
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Fig.17  Simulation of the generated power of the
Changing-direction PV module with
well-shaped solar concentrator
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