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Electrical Characteristics of ¢c-Si PV Module for the Spread of
Natural Light Spectrum
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Abstract

Recently, characteristic research by the changes in the spectrum, one of the factors that influence
analysis of maximum output power of PV module, has been studied. In this paper, a one-day intensity
of solar irradiation, change of spectrums with time and electrical output for spectrums are analyzed. As
a result, blue-rich wavelength compared with red-rich wavelength has large variation of solar
irradiance with time, so we recognized that change of solar irradiance is dominated by variation of
blue-rich wavelength. Also in same intensity of solar irradiance, electrical output in blue-rich

wavelength was 3-8 % higher than one in red-rich wavelength.
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Table 1. 170 W single-crystalline PV module

parameter.
Irrad[W/m?) | T(IC) | LAl | VodV] | PralW)
1000 25 512 445 170

a3 1. A8 A 4A.
Fig. 1. Testing equipment installed.
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Fig. 2. Photon absorption in differential-volume.
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Fig. 5. Solar spectra measured on one day.

TYE AN 2zt FAse HEHA
33499 ol 7AANZA WQ7E 24 e we
72 339 97t #& 349 29Edy R PV
2Eg9 I-V &9 54 ZA7AE 29 6 7% E 24
iz beds 8

4923 7R B ¥ € BS ¥
28e JAh A 6)F 29 4904 A B4

3 £ a2 AAT g% &4E& 4y
oty 497 &L Pl wel EEF BH
EdolN AAF] oF &de] 21 HF o wWol
2x@ 3¢ 2o Fde AL & F Ao olFE
70 H3e A4 FA AAYe] okl 2 &
AAEZ s AEES F2Y¥Tgn B F A
AT o 4y ATPe L= 4 ¥yE 2
#Halx gfenz B FFF AVH &Y 54
H g 93 o3 2ol BASAG 25741 T
z718HA =9 A QD o8 AF7t vlzEA F
Zbshd 4 (12)0] <3 Aol 2A QoA AAAH
Q £90] A FaFd AHHOE PmaxE #
Hud 4 (13)% 2x, 4F By F £ ¥uE
¥ 3oM BogFm 3]

19

'g‘ Inadiance 379 W/m2
BOD
E 500+ = T S Sl S o
| [ R ATA W
% VS R AT Vi s
300 " TER
g 200 !’J r/. ...... ..Wl“ r'r W_
5 o .| ——Cloudy AM 10:54 \‘ / ‘
= A% | ——-sunny PM1gB2| | ¥ \
2w e
@ Wavelength(nm)
(a)
’g‘ . Irradiance 477 W/m2
Lo :
= i
8 E /.
5. ,
2
£ e : i
—Z |/ | [—Cioudy AMOg:50] : |
E "l -~ -sunny PM1sin9 ]
§. gOO 400 500 800 7\’:!) N.’O 900 1000 1100
L Wavelength(nm)
(b)
E Irradiance 552 W/m2
N aos! VTG DR
S 600|- ﬂjr"" ...... AT S
g‘ 7572 ] M— .{r B AR nkf
]
Bl -
B T Cloudy AM 11:42] | |
E_ i I 44 — —Sunny PM 18:00
U) 300 400 500 600 700 800 900 1000 1100
Wavelength(nm)
(c)
a3 6. 5YF YA EANA dEE HFdA9
S&ste 33499 N & 3394 2 3
Ze] BE. (a), (b), (c)
Fig. 6. Available c-Si solar spectrum for short
and long wavelength at same irradiance.
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I-V output characteristics of PV module
at same irradiance. (a), (b), (c)
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Table 2. I-V output characteristic parameter of PV
module at same irradiance. (a), (b), (c)
Irrad. | conditi T Isc Voc | Pmax
[W/m?] ons [tl | [Al vl (W]
Sunny | 373 | 1.95 | 39.70 | 57.64

379(a)
Cloudy | 28.7 | 2.10 | 41.07 | 65.08
Sunny || 389 || 246 | 3990 | 72.89
477(b)
Cloudy | 27.2 | 254 | 4162 | 78.86
Sunny || 39.3 | 2.769 | 3991 | 81.64
552(c)

Cloudy | 27.6 | 2.771 | 41.71 | 87.26
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Table 3. I-V output characteristic of PV module
after temperature compensation. (a),
(b), (c)

Irrad. | conditi| T | Pmax | DFF|DFF

[Wm?] | ons [(cl | twl | (Wl | [%]

Sunny | 28.7 | 60.44
379(a) 464 | 7.13
Cloudy || 28.7 || 65.08

Sunny || 27.2 | 75.69
477(b) 3.71 | 4.70
Cloudy | 27.2 | 78.86

Sunny | 27.6 | 84.90
552(c) 264 | 3.02
Cloudy | 276 | 87.26
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