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Abstract

In this paper, we evaluated the effect of a silica-based Anti-Reflection(AR) coating for PV
modules. The coating technique can be easily applied to large-scale PV modules at room
temperature with improvements of the optical properties that is qualified by the optical
transmission measurements on the coated cover glass of the modules. The power improvement
of the large-scale PV modules shows the increasing about 2.4% at standard condition of the
coating technique on average. To improve the AR coating effect of the PV modules, we have
characterized the individual PV modules by the measurements of DC power output, modified
performance ratio(PRm) and the regression . The results show that the significant improvements
of the AR coating effect are 6.4%, 5.5% and 4.5% of increasing of the performances by using
the measurements of DC power output, modified performance ratio(PRm) and the regression,
respectively.

Keywords: BrAFEZ| T &l(Anti-reflection coating), 4-5(Performance), E YA R| 2E(PV
module), 72/(Glass), |24 (Regression analysis), SHEFAK(Scattered reflection), ZdBHA}
(Total reflection)
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Fig. 1 Sol-gel synthesis using TEOS®
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Fig. 2 Reflectance and transmittance
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Table 1 Pmax of PV modules at standard condition

BE #1(AR) #2(AR) #3 #4
71 &9 (kW) 0.2622 0.2634 0.2609 0.2568
FE T 2 (kW) 0.2697 0.2692 - -
SE57R* (%) 2.86 2.20 - -
*EETTHE (%) = (ERFEH-27EH)/271EHx100
Fig. 32 RUH 7|2 59 AP} sl A10) 8 B OFL 00 RELE 723 98 $UAF 3hE vherd
o} ) E B 94—‘% T=272C0H, H1LEE=320TC 181 AL+ 23.0TCo|th ¥HH, Bi REL2T

£36.2C, H12LE 426

o

UrbeF P2 4.67

C, AALEE 321C2 Az o= o 2o vjs) o 10T &2 7
kWh/m?, 23 QAL 5.83 kWh/m?, A QAFREL 3,10 kWh/m?o]c}.
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Fig. 3 Average daily of ambient air, module temperature and total daily of solar radiation
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Table 2 Regression equations

No. 714 R’
#1 Y=0.2973xG-0.0005% T, +0.0087 0.9981
#2 Y=0.2966xG:-0.0005xT,+0.0099 0.9981
#3 Y=0.2837xG-0.0005x T, +0.0091 0.9981
#4 Y=0.2786xG-0.0005x T, +0.01 0.9983
Y=aG +bT,, +c 2)
A7 A9 Y &8, G AALARFKWh/mY), T BELE(C)o] 2 at AN, b BELEA ST,
= AZeolth Fig, 63 Table 3:& 47119] 27 Relo] ZHAIUARS 1 kW/m’, RELE 25°CY i AXHE= 288 27 &

gOo= U Aol 27] 283 7|5 0& BEA Eo] dnfyt o L2 & 4 Qlrt. 37 RPN G 1
KW/m?, BE-2E 25°CY 79 #1-2 0.2944 kW #2= 0.2941 kWe] Z&o] Ate), dH YutRE #3.2(.2809 kW,
#4%=0.2757kWolth, FERE #1.2 27] 8 8] 12.3%, #2= 11.7% & &8 o] Uygith v, U E #3.27.6%,
#4e14% & E8ol Uit 7] 29 M| BE 37182 BY 299 9= B 12.0%, YHRES) B2 7.5%

ojc}. ARt EO| A F7IsH 7.5%E At IHEES 4.5%WE 27 &

%,
=
o
el
[
<
>
i
1%,
o
fin}
%
o
Hul

Journal of the Korean Solar Energy Society Vol. 36, No. 5, 2016 5



15%

12.3% 11.7%

10% -
R I l
0% -

#3 (non AR)  #4 (non AR)

Relative ratio(%)

Fig. 6 Relative ratio of Values of DC power (Gi=1 kW, T,x=25 °C) and initial Prax

Table 3 Information of Fig. 6

Category #1 #2 #3 #4
Y Gt 1m=25) 0.2944 0.2941 0.2809 0.2757
Initial Prax 0.2622 0.2634 0.2609 0.2568
Ratio 12.3% 11.7% 7.6% 7.4%
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Fig. 7 Difference between coating modules and non coating
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