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Wind load analysis for designing a tracking solar generator
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Abstract A solar photovoltaic system is composed of a module mounting structure, supporting trunk, and a control
unit that supplies generated electrical power to an external power grid or a load. The efficiency of the system depends
on the incident solar light, so the mounting structure is installed to face the sun. However, because the sun always
moves, systems that track the sun have better efficiency than fixed systems. The structure experiences wind pressure,
snow load, seismic load, and structure weight. The wind pressure has the most serious effect on the structure. The
pressure was obtained using finite element method for various gaps between modules and angles between the panel
and the ground. The wind pressure is lowest when the gap is zero, and it increases with the inclination angle. Based
on the results, a mounting structure module was designed.

Keywords : CFX, Shear-stress transport turbulence model(SST), Solar energy, Solar tracker design, Solar tracking
structure, Wind pressure

1. M2 A e A AAACw AZksHAl thFgol uhet ahe] A

& PYNL & Qe B AahA oluie Bags 4

1.1t oliixiel Ee Asha glek Flel e QAR UA B IR AR

A A AL Qe Qe AP 2 Bekeel FA 7h AREUA AU Fael B Re U

hts Aol W oy $7jolth Ht 34E 3 Slth AU A] FFoFs A% (RPS)F, dA
¥ ERE 20159 JPIE J5AT N9TE $EATE A9 29 AU Y A A6l oJstel A7HNE.

"Corresponding Author : Kyu-Won Jeong(Chungbuk National Un1v.)

Tel: +82-43-261-3222 email: jeong@chungbuk.ac.kr

Received October 13, 2016 Revised December 14, 2016
Accepted February 3, 2017 Published February 28, 2017

672



224 Hop wa7] AAE A% Foks a4

T
=

=

tlo oy
ol
ol

2, Mo
ol
frtl
>,
=
<
N
Pt
24
o
2
ir
N

22

7N

12 XA EHF OLix| AlAH
Al ] EReE B, E,
s

d Sol ARHIL YA, 2 Foll 7HF

tjo
rlr 1

=
=

32

= AU H%ES ARl U o
A Fofolt), oA B Hoke] 7%
1987 12€el] A A=A 7] e
S E 1988F-E AR 7=
Ay} A AAH o2 FREAC Bk o

TRl 1A, 3 7P
h=]

T
=

o

il

T,

=)

o

ofy *

ko mx nl

L
I
oL
oft

o

jale

2

o
N
o rir = |

o)
—

i
s
3

o2
e

i

HY S N o L )y o rlo

L X
=
mlo ol.{‘[ ;"—1’ HU

M

BN
i
o
0

A71E (KBC2016)0l wt2w

a5, sts, AT,

e
ol
ol

sl
1
=
>

M

> K

RS )

N rE o -V [0 o2

M ol Hy
N n_]lo
[o ol 2 f of

[0
sl

rr

2
o
o -
=

W
X
off Lo,
r\(
B
ikl
. fu
=
o
=

>

=2

ofo
ol
o
N

ofd
=)
ol
tlo
Y
u)
o2
tlo

=)

=
Mo
K3

=
o
o
ko oo
5
[’ ER
g
)
2o
o
ofN ot oX
o o
z

N
T
o

N

s

-
BN -
o 2 LmE
>
rir
2o
Ir

o

ofd
ol
ol

o
i)
[o
rg flo
-
ol
38
v

_‘_
o
=2
X,
X,

of
o
tlo

(

ool 2y

o
-
i

],

Mog
ol

£l M2 o2
i

g

=

lo

of

2

S

> N o
o nlo
ox oy
4o o n

T A o [ o s U < )
)

o B

1%

2
2

=

2 LGAAF 250 W
2ol A 54707} 5}

673

uel BEE 4 sojglor Ee] ol 1,480 mm
x 1,000 mm x 35 mmeo] L, F-A1%= 15.2+0.5 kgolth &

kg 25 3 7o A 8l5S 5,400 Pao) 1, 8o

250 Woltk. BjFg Eo] mde 3, 2 o= wdst
Z 6709] B4 HEo] 1.5 kWl 88 9 5 9l

3loatt WA F =7]E 2,994.2 x 3034.2 mmO|

o
2
L, FAE 91.2 kgoltH5].

Width
1000 mm

Height
1,480 mm

Depth
35 mm

Fig. 1. Solar module used for the tracker
(a) Front view (b) Side view
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Fig. 2. Solar tracker model
(a) Bottom view (b) Perspective view
(c) Front view (d) Side view

(2) (b)
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Fig. 3. Classification by spacing between the solar
module
(a) gap_h;0 mm (b) gap h;40 mm
(c) gap_h;80 mm
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Table 1. Properties of the material of the structure

Properties Value Unit
Density 7850 kg/m?
Young's Modulus 2x10° MPa
Poisson's Ratio 0.3
Tensile Yield Strength 250 MPa
Compressive Yield Strength| 250 MPa
Tensile Ultimate Strength 460 MPa
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Fig. 4. Inclination angle of module support structure
(a) 30 Deg. (b) 45 Deg. (c) 60 Deg.

o

Fig. 5. Pressure contour of panel at 30°
(a) gap h;0 mm (b) gap h;40 mm
(c) gap h;80 mm
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Fig. 6. Location of pressure graph line
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Fig. 7. Pressure graph from point(-1.5, 0, 0) to (-1.5,
2.6, 1.5)
(a) gap_h;0 mm (b) gap h;40 mm (c) gap_h;80 mm

1,000

s00] ‘\ |

Pressure (Pa)
Pressure (Pa)

-500

. Pressure (Pa)

-1,000, 1

00, 000,
3532521571050 05 353252151050 05 3532521571050 05
X(m X(m) X(m

(a) (b) (c)

Fig. 8. Pressure graph from point(0, 0.2, 0.115) to (-3,
0.2, 0.115)
(a) gap_h;0 mm (b) gap h;40 mm (c) gap_h;80 mm
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Fig. 9. Pressure graph from point(0, 1.5, 0.87) to (-3,
1.5, 0.87)
(a) gap_h;0 mm (b) gap h;40 mm (c) gap h;80 mm
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Fig. 10. Pressure graph from point(0, 1.732, 1) to (-3,
1.732, 1)
(a) gap_h;0 mm (b) gap_h;40 mm (c) gap h;80 mm
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Fig. 11. Pressure contour of module at 45°
(a) gap_h;0 mm (b) gap h;40 mm (c) gap_h;80 mm
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Fig. 16. Pressure contour of module at 60°
(a) gap_h;0 mm (b) gap h;40 mm (c) gap h;80 mm
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Fig. 21. Total deformation at 60°
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Fig. 22. Equivalent elastic strain at 60°

Fig. 23. Equivalent stress (von Mises) at 60°

Fig. 24. Enlarged view of equivalent stress
(von Mises) at 60°
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