fr
¥

JYA Eol oF AeYy

olo
ogt

Bl gHX[o] SddT

59-1-27

A Characteristic Study on the Dye—-Sensitized Solar Cell by the Shadow Effect

A8 A0l B AT0l B ETZHuEt N F AT g g
(Hee-Je Kim - Jeong-Gee Lee - Kyung-Jun Lee - Prabakar - Dong-Seoul Sin - Won-Yong Chae)

Abstract - The shadowing effects lead to the serious power losses of the PV module. The shadowing effects are
caused by several factors such as leafs, dust, antenna and clouds. The dye-sensitized solar cells are more economical
than the conventional silicon solar cell that’'s why the dye-sensitized solar cells are recently focused on. We carried out
research on the efficiency of the dye-sensitized solar cell depending on the level of shadow changing the formula of the
circuit. The research on the efficiency of the large dye-sensitized solar cell depending on the level of shadow focused on
commercialization was carried out. As the results, it is known that the series and parallel connection method is the best
choice for the least losses of PV module assemblies. It is especially known that one more series connection is the best
choice for the least losses about shadowing effects and current losses in the series and parallel connection.

Key Words : Dye-sensitized solar cell, Shadow effect, Transparent Conducting Oxide, Maximum Power Point, Maximum
Power Point Tracking
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Fig. 2 (a) The |-V characteristics for unit cells (b) The P-V
characteristics for unit cells

Tabie 1 The characteristics of the unit cell according to the shadow effects
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Parameter Voe(V) Isc(mA) %) Praax(mW) Parameter Puax Puax
oc sc(m FF n(% max{m .
Ao 75 9 W 3} F(mW) W 3}-8(%)
0% 0.734 8.186 0.643 3.863 3.863 0~25% 1.020 26.40
25% 0.722 5.932 0.664 2.843 2.843
1(Cells) 0~50% 1.826 47.27
50% 0.716 4.026 0.707 2.039 2.039
75% 0.702 2,631 0.738 1.363 1.363 0~75% 2500 64.72
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Fig. 3 (a) -V characteristics for series connected 2 unit
cells (Ns=2, Np=1) (b} P-V characteristics for series
connected 2 unit cells (Ns=2, Np=1)
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Fig. 4 (@) I-V characteristics for series connected 5 unit
cells (Ns=5, Np=1) (b} P-V characteristics for series
connected 5 unit cells (Ns=5, Np=1)
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Table 2 The characteristics for series connected the cells according to the shadow effects [(Ns=2, Np=1), (Ns=5 Np=1)]

<Ns=Series number, Np=Parallel number>

Parameter Yoc(V) Isc(mA) FF (%) Preax(mW) arameter Puax Puax
oc sclim ni{’ Max (m -
A9 A LK W5 F(mW) W 5-8(%)
0% 1.481 7932 0509 5974 5974 0~25% 1.396 2337
Cells) 25% 1.481 7.407 0417 4578 4578 0—50% 2005 3356
50% 1463 6.652 0408 3.969 3.969
75% 1427 3571 0.564 2.874 2.874 0~75% 3100 51.89
0% 3.699 7975 0.506 1493 14.93 0~25% 3.750 25.11
()
5(Celle) 2% 3695 7.397 0.409 1118 11.18 0~20% e e
50% 3.657 6.618 0.401 9.699 9.699
75% 3564 3530 0557 7.012 7.012 0~75% 7918 5303
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1, Np=2}, (Ns=1, Np=5]]

Table 3 The characteristics for parallel connected the cells according to the shadow effects [(Ns=1, Np=2), (Ns=1, Np=5}]

Parameter

W) ( ) %) ( ) arameter Puax Pwmax

Voc(V Isc(mA FF n(% Puax(mW

Aol A H 9 A 31 Z (W) 3-8 (%)
0% 0735 12648 0.662 6.140 6.149 §~259% 0,805 .42
5% 0735 12,050 0,649 5754 5,754

2(Cells) 0~50% 1381 22.46
50% 0.7% 10.018 0635 4768 4768
5% 0727 9.715 06% 4630 4630 0~78% 1519 2470
0% 0.737 19.236 0.660 9.347 9.347 0~ 25% 0715 765
%% 073% 18474 0648 8532 8632

5(Cells) 0~350% 2218 2372
50% 0.728 14977 0.654 7129 7.129
75% 0.726 14543 0,665 7.032 7082 0~75% 2315 2476
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Table 4 The characteristics for series—parallel connected the cells according to the shadow effects [(Ns=2, Np=2), (Ns=3, Np=2),

(Ns=2, Np=3), (Ns=5, Np=4)]
Parameter Voo(V) | Isc(mA) | FF | n(%)| PuamW) arameter Puusx P
HEw 49 ¥ 3} ZFH(mW) W 518 (%)
43 e |29
0% 1.489 11460 05921 1010 1010 0~259% 041 406
2(Cells) (Cells) 25% 1.490 10.228 0.636 9.690 9.690 0505 3881 3843
50% 1.467 9.235 0.459 6.219 6.219
75% 1456 7712 | 0498 5588 5588 0~75% 4512 4467
0% 2213 11852 | 0573 15.03 1503 0~25% 0.620 412
3(Cells) 2(Cells) 2% L 103% | 062 —— 1A 0~50% 5.634 39.08
50% 2177 9198 | 0457 | 0156 9.155
75% 2133 7698 | 0499 | 8186 8186 0~75% 6.844 4554
0% 1.479 15128 | 059 1333 13.33 0~25% 0,530 398
2(Cells) 3(Cells) 2 i 18807 | 062 1280 1250 0~50% 4435 33.27
50% 1.459 12.467 0477 8.895 8835
75% 1450 10411 | 0507 7.654 7654 0~75% 5.786 4238
0% 3682 21431 | 0592 | 4670 4670 0~25% 185 3.96
5(Cells) 4(Cells) % i 19146 | 06% 45 “o 0~50% 4435 3327
50% 3.653 17.306 0.514 32.50 32350
75% 3.600 14459 | 0547 2850 2850 0~75% 5.786 3897
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