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A Study on the Optimal Angle Setting Considering the Stability of Photovoltaic Systems
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Abstract - The conventional photovoltaic(PV) systems are designed the installation angle for maximizing power output by
considering a geographical characteristics, weather and climate conditions such as the solar radiation and atmosphere
temperature. However, the PV generators must be designed to deal with the extreme situations like typhoons, earthquakes
because PV systems are exposed to the ambient conditions and external shock due to condition of PV location. Especially, the
wind has relatively higher influence on the design of PV systems, in this paper we proposed the method of determining the
optimal nominal dimension of the facilities, which can withstand the maximum wind pressure. By using the proposed method,
we determined the optimal installation angle for the aspect stability of PV facilities and amount of power output. Moreover, we
analyzed the monthly amount of power for each installation angle of PV systems, and proposed the changing strategy of
installation angle by determining the optimal angle to produce maximum power for each period.
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Table 1 Standard and Section Capacity of H Section Steel
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Fig. 2 Standard drawing of standard H steel shapes
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Table 3 Wind speed during typhoon crossing on the day
(1937-2016)

w9 Ad Ef =™ Azt HE < [/s]

1 e u/jall 60.0

2 SAtE R 58.3

3 a4k 2A} 56.7

4 14t At 56.5

5 28% L] 52.4

6 o =il 51.8
EQZTAIAEL Aol 7H ARSI 0°~90°0]

disl RE RHEE 24ot0 Ad SFR+E ddoiitt 18

= AAAEEARD e g9 B HHWEON JtEHe HY

g REY HAAE(), MEFES B9 A7I(FME UERITH

Ol 7oz oA Wt Bolse e sis-AEA+EAd
S

eve
.....
.o

3,000

.
7o’
ot

0 4 8 1216 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 80 84 88

I8 5 Sl 9t XRT9 &8 4 HHE
Fig. 5 Lateral force and moment of bearing by wind pressure

S5 AIS = AISC(American Institute of Steel Construction)
of olaf 4.02 4PHS &, SIEASE 1Esh BRHEE LHES)
o] A (6-1g olgsl] AGHHASTE A&Estal FEsH AYTH
A+gE AFsitt dxZ4Eo e AdEHAse AXtY Z
AR B 49 2t

A

1 =, AREOAR] HOIEAES] BloJEE 7Oz tiEA]

502

o] HE Ao tigt AR CIOHE Vdtew FHE AxE
AFsIlnt. 118 62 GARGHOE Yt 2 A ddg L

Lil=

E 4 BZEEAAE AR ZEX S A5
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Fig. 6 Solar Radiation Distribution According to the Angle
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Table 5 Annual generation based on the angle of installation

BAZE 9 AP [kWh]
30° 1,218,606
31° 1,219,135
32° 1,219,408
33° 1,219,424
34° 1,219,183
35° 1,218,681
36° 1,217,921

oh R3O UAkol IR HA Tt 33%0IH Solar Pro
B2 AISS MY AE HOlEE E 49 2ok me o
TR BYPUANLY MR Al B wHPS HES 4 9

oo =



= ke 33:0Ith meta 332 Adsto] ARISHA Fthel
IHes LE + A
Eo FHos BgBIEAA"E O &2 gHgo
EfSFRAAIAH ] A A9 st o]Fd So=
RS 7hsdo] Rlof, dikdor AF Bidd ofglol9
Il = GAR 220 met Fr15os WEsh o
=g 4+ At g 44 tojgE Jtes
69F ZO] LIERHTY. meta] njs|aHARE 2ol
=01 AlrH 1FAOR HR|che AR 88

)]
ey

Spl

el

)
X

o
o B

f
ga)

o N (O AN
NI

© @ o I
oli

B =

= o i o

30
)

2 6 AxXZE e 2F ™o ther dEE
Table 6 The generation of the installation angle for the
optimum setting of the installation angle.

N 1-3 4-9 10-12 | & 9N eS|

= 4 = [kWh] AlIZE

1 33 1,219,424 3.34

35 30 35 1,231,327 3.37

36 30 35 1,232,250 3.37

548 B

E =Fe Aoggo =28 BgZIRAIAH RO H
AH] ZEXFE AFote] FEEe EHG EfEEE o)
ol AAEE Fthst dg = A= FF ZAGE AFsitt
£ 7Heg A7t FdEEe £9g ¢ As BYZEEA
glo] 2& ARAEE Agsir) =gt g IR folHE V)
OF g e Lo ARLEE wWAso] dRg St
MSIATE AFIATE Edll tFAI99 BE9 Ut Fd

b
fe
N

froz &g g9 SERFE ddaiRion t+tAY
0] 71 =2 ZARE 3BLE UELL o) 7dte
PRAI~EO] obddo] ethke =5 A7 Zhssith
101 ARAE Tl Ade S Edd 9 tes

IAAEE HEs & YHY0] oF 09%S7Isks 2
= UETE F2 814 Jieo] tigh F7HEe A1E Sol
gdetgt a4 ddol digh A+7F dQsi 22 A Eds
= Aol oJgh orgd &Eoh dlefsEiop g ZICE ARECH

iy

©

Al
Y

o

&g
OO
)

L

2

FOHE 1O o (> S om0z
ML
>~
)

7}

r

ol
R]
J

i)
=

<
%

2

N ro

FASIE=
2 A 20169 REREERISH) O ez of
IATALY] RPe Hop +=FE A7Y
(NRF-2015R1C1A1A02037544).

0
=

Trans. KIEE. Vol. 67, No. 4, APR, 2018

References

[1] Energy Management Corporation, “Renewable Energy RD
& D Strategy 2030”7, 2007.

[2] J. S. Lee, K. H. Kim, “Solar cell engineering”, Korea:
Green, 2007.

[3] Y. K. Choi, N. H. Lee, K. J. Kim, Y. Cho, "A Study on the
Influence to Solar Radiation by Changing the Azimuth
and Tilt of a Photovoltaic Array.", The transactions of
The Korean Institute of Electrical Engineers, pp.
712-716, 2013.

[4] Y. W. Kim, S. Y. Lee., “Stability Analysis on Solar Tracker
Due to Wind”, Journal of the Korean Society of
Manufacturing Technology Engineers 22(2), 216-222,
2013.

[5] G. Wang, Y. S. Choi, H. K. Kim, K. S. Lee, J. C. Cho.
"Electric Output Characteristics According to Irradiation
for Photovoltaic Systems." Proceedings of KIEE Annual
Conference, pp. 189-191, 2009.

[6] Mukund R. Patel. Wind and Solar Power Systems Design,
Analysis, and Operation. 2005.

[7] New-Renewable Energy Center in the Korea Energy
Management Corporation.

[8] Design of Photovoltaic System, Korea Energy Management
Corporation, 2006.

[9] Steel Construction Engineering, Korean Society of Steel
Construction, 2015.

[10] H. N. Cho. Basic Concept of Load and Resistance Factor
Design. 2002.

[11] John A. Duffie, William A. Beckman, “Solar Engineering
of Thermal Process’, pp. 3-145, 1991.

[12] H. P. Garg, “Treatise on Solar Energy’, John Wiley &
Sons, Inc., 1982.

[13] J. Y. Lee, I. J. Kang, "A Study of PV System Facilities
Using Geo-Spatial Information System." Journal of the
Korean Society for Geo-spatial Information Science, pp.
99-105, 2010.

[14] Korea Meteorological Administration.

503



Ho|stsl=2X| 673 43 20184 4

504

0] o A (Yeo-Jin Lee)
20169 Agtista AU Rss EY,
20189 = thetd A7AASHAI A G st
ERQEAD. SR miQloUX|oHE) F.
E-mail : tyjklO6@gmail.com

3t Ml A(Se-Kyung Han)

20028 StAChelw RAAZ|AREI DR &
. 2007d AMgtistn drissh &9,

20128 & T=xthsty FHoZsh} £
(B, 2007E~2009E SKOIHR] &
201281~2013 YEAMRAVSERATLE 2
2, ox dEtista AriSsta 2

Tel : 053-950-7230

E-mail : sekyunghan@gmail.com

15

4 4 € (Sung-Yul Kim)

2007 stristal AAMZIAFEHESHE &
¥, 2012 S thskd Z7|Sshl £,
20128~20138 1= Georgia Institute of
Technology, PSCAL 7. S&] AHchst
u A7IoHRI S8k g,

Tel : 053-580-5251

E-mail @ energy@kmu.ac.kr



