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Improvement of solar cell efficiency by using Two
mirrors V-trough concentrator

Abstr act

V-trough concentrator with four mirrors has been designed and constructed. Its
effects on the silicon solar cell performance were studied with and with out cooling
system. It was shown that the cell efficiency was increased from 11.94 % to 15.46 %
with out cooling and from 13.3 % to 16.4 % with cooling system. The effect of a
combination between Fresnel lens and V-trough concentrator was studied also. The solar
cdl efficiency was improved to 24 % with out cooling and the best efficiency
improvement was 26.6% with cooling system.
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par ameters Cell only (with out Cell With Combination Combination Combination
concentrator) V-trough (1% Fresnel lens+ | (2" Fresnel lens+ | (3rd Fresnel lens+
concentr ator V-trough) V-trough) V-trough)
lsc MA 320.9 465 460 535 520
Alge MA / 144.1 139.1 214.1 199.1
Voo MV 0.5007 0.5079 0.5020 0.5178 0.4640
n% 11.94 15.46 15.74 21 24
An % / 29.48 31.82 75.87 101
Prax Watt 0.09375 0.12176 0.2457 0.16856 0.18913
A Pppax% / 29.877 32.874 79.797 101.738
Concentration 1 1.449 1433 1671 1.620
ratio

B8 Gk Sl pagall 38 oal pladiad vie Dwedd) LY £ A allaa (1) s

250 393 5 S pal) puda gl S el aladiiend die Apenadd] Ai) 7 A allaa (2) 2

parameters | Cell only (with out Cell With Combination Combination Combination
concentrator) V-trough | (1% Fresnel lens+ | (2™ Fresnel | (3rd Fresnel
concentrator | V-trough) lens+ V- | lenst+ V-
trough) trough)
I« MA 334.5 447.7 480 520 600
Alge MA / 113.2 145.5 185.5 265.5
Voo MV 0.5346 0.5456 0.5462 0.5565 0.5501
n% 13.3 16.40 17.4 19.5 26.6
An % / 23.30 30.82 46.61 100
Prax Waltt 0.10447 0.12631 0.13671 0.15331 0.20889
A Prax % / 20.950 30.860 46.740 99.952
Concentration 1 1.338 1435 1554 1794
ratio
Acceptance
angle 0/2 / Fresndl lens
reflectors

Solar cdll
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