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Abstract: In this study, 20.8% of a p-type Si hifacial solar cell was used to develop a photovoltaic (PV) module to
obtain the maximum power under a limited installation area. The transparent back sheet material was replaced during
fabrication with a white one, which is opague in commercial products. This is very beneficial for the generation of more
electricity, owing to the additional power generation via absorption of light from the rear side. A new model is suggested
herein to predict the power of the bifacia PV module by considering the backside reflections from the roof and/or
environment. This model considers not only the frontside reflection, but also the nonuniformity of the backside light
sources. Theoretical predictions were compared to experimental data to prove the validity of this model, the error range
for which ranged from 0.32% to 8.49%. Especialy, under 700 W/m?, the error rate was as low as 2.25%. This work
could provide theoretical and experimental bases for application to a distributed and microgrid network.
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Table 1. Electrical characteristics of hifacial cells.

Table 2. I-V characteristics of bifacial module on STC condition.

Classification Unit Vaue Classification Unit Front Rear
Efficiency % 20.8 Power W 340.449 221.178
Pmax W 5.082 Isc A 9.308 5.895
Voc \ 0.657 Voc \Y 47.744 46.853
Isc A 9.735 Vmp \Y 38.495 40.442
Vmp \Y 0.556 Imp A 8.844 5.469
Imp A 9.149 FF % 76.6 80.1
3. 4y o =t
3.1 &8 o5
BEO MHX Zrg 302 HAE ot¥, 54 9
Aol ¢lEt 37.54° A& V1EoR syt Q@
AHRIEE o7t 0.5Q1 HRIES ARESIATE S,
AN DAFGAo E %= gtolth. AH AL
2 AFAgstoa AdE A8k, &0l GAR
[-V checker& o]&sto] 574 AAZ Aljstoict
VFsky,mod'u,leQJ- VE]W'{J'!A,71(].m()dule% E‘%Q‘] }g—] qi(ﬁ Oﬂ
Fig. 4. 6x10 Bifacia PV module fabricated. olsto} AsiA L, z,,..,2 ALSH nE WASO 7S
At ool 17 4 9leDnR, o, I ANY
A 0]
Ptr}tal = Pfr(mf, = Preur (12> h ]:]-
3.2 YUALE ZEIZ] HM
AL (13)2 DAl Shonet Sincorerica ™ T, B
o 1 =g o
BN2 STC 2US A 29 WI&2 O gama Aus 4 g vlweb] Aot 18e
5 APttt Agow RPAT o] Adg Hstol
DN AFEH & WS st on, 20| AR|E
§: P=Ssrc: Psze (13)  © xjaao] oj(g)= 37.5°, B 30°2 zH7to] Alo] of
Ystol At Fulo) XL olFet, 2zt o5
5 5 o 5 EmyLE — N .

HEol AR REE STC xHstld SYWIE  oyeron Muat 9 F=TL A A ()
A 2ahs & 20lH. STC 24NN 289 54 (812 ojgsto] YAl ATt 5, S AHAse
o - = 109 = — theoretica ‘—
e i e T 5 Vi ® 2 AI9) 2128 2 o742
\__7 \__01}\ t‘l—}\j z é__o KO:‘E‘%7_‘I7—<——(‘)—— ydie) , ! o
A STC AXE Au e aasign L SATEE WS JEeR ANS sl wE A
o o = 4G = o . [ = = =
Saal s o olEd 5 e (132 ojmee D RIE AEE ARl Agsision) olof wx
= [e) . e = [e)
et e ey B2 808 JIEOR ANSIGC A (102 A At
memﬂ' Pows HO]'OJ] T8 L= ™ ( ) ]E} VFmodulf,mode% 0.0013011:4-. E_\:‘j_leé]% %3}0;] ° He}

_ Sfront x PSTC,front + S;heoretiml X PSTC.,rear

‘Pf,of,al - 1000 (14)
A DNN Pge g Pogerens STC ZZ0A 9
pAyds

17t et $9o) wE Faoln,

o]
Ao AHn 399 e 247 ciste] otk

3.3. 0|EX 2E &Y 5



186 J Korean Ing. Electr. Electron. Mater. Eng., Val. 31, No. 3, pp. 182-187, March 2018: J-H. Choi & al.

>

A ot

> ol

=

to
i
o
=
N
N
(i
o
ol
ol
> rr

o
- 22
2
O o ol >
ko
i
b 1o
L
20)
% oY
bl HJ\O
)
=
wu njo b
of
_ovl_:‘
2
-4
ol
2

¥@
lo
=)
i
il

ot
o
N o
S rr
b
<t
ol o
_O,L'
N8
O-|>I~
2k
2
o

N
-

¥9,
e rr g
b rlo

~
>
of

lo
-
=

I=!
b hu

ol
o
£ 12 o

N
P e

by 2

re o
)

o] 160 W/m*Y w], B& AX|oj
o] QAAzFo| 23 W/mZO]mq
|4 HAstl S o, o) o
A2 6.96:19] H| &S 7HdTh
Z4o] 7MY A2
D50 X|Hog
. L 69602 AAME
B AR BEE oA W YARFE o3

10 o oX 32 o o L1 o Mo
=)
1o
(T
=
ne
oXx,

2 o mr =%
N
o o2 b 1S E
fu ol p "o 2
o I o Jo 1o
ol I MT
= Tg rg rg -l

mo

HH>|'

E‘i

m 2 4z 1o ™ 2>
i
(@]
N
B
it
o
é

A 4o
l:
roL
b
L
2
l

rear .V Prear,theoretical (16)

Al (16)9] At S, & A (142 S0l THUST
o vz BAT ol2A FAYY £,,E AN

I 32 MU AR wglo] e DNISL 39| A

A Swrtheorctiad vE ClET O]EA W

WY 5,8 A HeoLek. £ 24 s X

o

2

| wngos

Table 3. Calculated data from front side irradiation measured.

2 A wolA FAE o
% ol5o] U oAtz As) YA ofely
5748 Holt £4€ Uen Ut 1 Ay nAw
Urgol M Ao 8.49%9] ERS ZFRE, FAZolA
A 0.32%9] ERS UERJOon Hy 3.65%2] QA=
Ants gt
He wr g
AN AR
el el

7\'%.}55 AAls] YeiMe &
ool ofgt dF AAE
01%01 KHKﬂ*lEMOF g oz

GALFOIM Y & =70 T

7%‘753 HH}JS’J & 259 Folet 7*301] e =
wAES 1Y Hado] AAEen, EIh AR

1o
mﬂmm

® Theoretical rear side irradiation
& -
£ 70 = Theoretical rear side Power F14
= e =
S 60 i g 12 &
P L
3 3
B 50 L k10 &
£ . (]
£ el
§ 40 - Ls (1”6
2] .
5 £
o 30 e 6 8
T . 2
o o
£ 20 o La 5
o @ Q
S £
2 104 8 2
= L]
0 T T T T T 0
0 200 400 600 800 1000

Front side irradiation[W/m?]

Fig. 5. Theoretical rear side irradiation and power depending
on front side irradiation.

Table 4. Comparison of measured data with theoretical prediction.

Stront DNI Syear theoretical Sicar Stront measured Brotal ER
[ W/m?] [ W/m’] [ W/m?] [ W/m?] [ W/m?] (W] (W] [%]
106.9 147.4 44.32 6.37 106.9 36.77 37.80 281
204.0 374.2 75.54 10.85 204.0 74.86 71.85 4.02
308.1 563.5 114.24 16.41 308.1 111.83 108.52 2.96
439.5 663.2 176.64 25.38 439.5 157.42 155.24 1.38
501.3 701.7 206.80 29.71 501.3 177.80 177.24 0.32
603.8 753.7 257.97 37.07 603.8 210.69 213.76 1.46
725.2 798.5 320.22 46.01 725.2 250.09 257.07 2.79
810.9 889.4 358.40 51.49 810.9 271.6 287.46 5.84
902.9 902.3 407.62 58.57 902.9 295.27 320.34 8.49
1,001.5 895.4 457.68 65.73 1,001.5 331.13 352.47 6.45
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