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Characteristic Analysis of Functional Nano—coating Films Synthesized according to the
Annealing Ambient and Fabrication of Anti—pollution PV Module
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(Hyunil Kang - Seung Kwon Shin - Hyungchul Kim - Yonnsik Lim - Youngsik Yoo -
Yeun-Ho Joung - Junghyun Kim - Won Seok Choi)

Abstract - We investigated that effects of annealing ambient on the characteristics of functional nano thin film
synthesized on glass substrate. The functional nano thin films were annealed by using rapid thermal annealing (RTA)
equipment in vacuum, oxygen and nitrogen ambient, respectively. The hardness of the functional nano thin films were
measured by a standard hardness testing method (ASTM D3363) such as a H-9H, F, HB and B-6B pencil (Mitsubishi,
Japan). Also, the adhesion of the functional nano thin films were measured by a standard adhesion testing method
(ASTM D3359) using scotch tape (3M, Korea). The contact angle of the functional nano thin films was measured by a
contact angle analyzer (Phoenix 300 Touch, S.E.O.). The optical property of functional nano thin films was measured via

UV-visible spectroscopy (S-3100, Scinco).
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Fig. 2 Self-cleaning test of functional nano coated glass
substrate, before the test (a-1, a-2, a-3), after water
drop (a-1, a-2, a-3), (a-1, a-2) annealed N2
ambient, (b—1, b-2) annealed O2 ambient, (c-1, c-2)
annealed vacuum ambient
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Fig. 4 Surface adhesion test picture of functional
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Fig. 6 Comparison of anti—-pollution properties, normal PV
module before the test (a-1), after the test (a-2),
functional coated PV module before the test (b-1),
after the test (b-2)

N
N
or
0x
&l
m
n
ful

A S&@ AR, $IH 54 dea 53 A
A7 AANE AAE AA I wEo] Aol ¥
o g% ded 54 BAL ST A S S5 2

759 L= stete] EX2l 297 ot

i
Jm
%

Trans. KIEE. Vol. 64P, No. 3, SEP, 2015

A SEe st b Ane Mgem ¥ i
oA A GwadRAe BYR mE H3u9e
A5 Wed 54 4L de 2 5 A

2 AGE dqAETEdTY F2AY (PK1503B)
A

References

[1] V.V. Tyagi, Nurul A.A. Rahim, N.A. Rahim, and
Jeyraj AJ/L. Selvaraj, “Progress in solar PV
technology: Research and achievement”, Renew. Sust.
Energ. Rev., Vol.20, pp.443-461, 2013.

[2] F. Cao, K. Chen, J. Zhang, X. Ye, J. Li, S. Zou, and
X. Su, “Next-generation multi-crystalline silicon
solar cells: Diamond-wire sawing, nano—texture and
high efficiency”, Sol. Energ. Mat. Sol. C., Vol.141,
pp.132-138, 2015.

[3] P. G. Jordan, “The Solar Labor Market— Efficiencies
and Productivity”, Solar Energy Markets, pp.111-126,
2014.

[4] X. Li, Y. Zhou, L. Xue, and L. Huang, “Integrating
bibliometrics and roadmapping methods: A case of
dye-sensitized solar cell technology-based industry
in China”, Technol. Forecast. Soc., Vol97,
pp.205-222, 2015.

[5] C. Liu, X. Zhang, J. Li, Y. He, Z. Li, H. Li, W. Guo,
and W. Xie, “The role of phosphor nanoparticles in
high efficiency organic solar cells”, Synthetic Met.,
Vol.204, pp.65-69, 2015.

[6] M. Isshiki, P. Sichanugrist, Y. Abe, T. Oyama, H.
Odaka, and M. Konagai, “New method to measure
whole-wavelength transmittance of TCO substrates
for thin—film silicon solar cells” Curr. Appl. Phys.,
Vol.14, pp.1813-1818, 2014.

[71 W. Yu, L. Shen, P. Shen, F. Meng, Y. Long, Y.
Wang, T. Lv, S. Ruan, and G. Chen, “Simultaneous
improvement in efficiency and transmittance of low
bandgap semitransparent polymer solar cells with
one-dimensional photonic crystals” Sol. Energ. Mat.
Sol. C., Vol.117, pp.198-202, 2013.

[8] M. Wu, Y.N. Lin, H. Guo, T. Ma, and A. Hagfeldt,
“Highly Pt/MoSi.
electrode catalyst for dye-sensitized solar cell” J.
Power Sources, Vol.263, pp.154-157, 2014.

[9] J.T. Park, JH. Kim, and D. Lee, “Excellent
anti-fogging dye-sensitized solar cells based on

effective composite  counter

superhydrophilic nanoparticle coatings”, Nanoscale,
Vol.6, pp.7362-7368, 2014.

dE4 2 2geX| ey ZEHE 185



HM7|&s=2X 64PA 33 20154 9¥

186

28 d(=EE-)
2007 At A7) AR s
(&shakAl), 2007~2008'd AT
TR AT ug, 2009~2011
HEZ AT, 2011d~84 3
A AR7|Edg s d7]gstd Faug

E-mail : hikang@hanbat.ac.kr

o2 ox
1% o [T n2

o &5 A (8 B #)
2001 Aoddidtn A7 "2 ASF
HEeE E(Fohbah. 20034 ~ )
FHAE/EATY AYATFY
E-mail @ skshin@krri.re.kr

48 HEMWERBR
20033 Texas A&M Univ. # 7|38t
EJ(FEAL, dA deriedTd
A4,
E-mail : hckim@krri.re kr

=

Weral 474 0 4
Stab E]l(Fetubal), 19939 oy
AweFE 27, 10080~ @A o F o
2 A7% Ras

E-mail : elecys@yit.ac.kr

E-mail : steelman@yit.ac.kr

H Az (8 F )
2003 Georgia Institute of Technology
ECE  E&%(3384Ah,  2005~2010
CardioMEMS A +9, 2010 ~ & A
shtgi st AR7|egEt A o] g et
3} R

E-mail : yhjoung@hanbat.ac kr

438 ¥ (& &)
2009 g=Eried TIAGTAIZE
sk Fshukbal 2009~2011d University
of St. Andrews, Research Fellow 2011
A~ HEdiste FIfs AaAY
sha) s

E-mail @ jhkim2011@hanbat.ac.kr

Copyright © The Korean Institute of Electrical Engineers
This is an Open-Access article distriouted under the terms of the Creative Commons Attrioution Non-Commercial License (http://creativecommons.org/
licenses/by—nc/3.0/) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.



