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Wind load analysis of Structure for Folding Solar Power System
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Division of Mechanical Engineering, Incheon National University
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Abstract A folding solar power system is a stand-alone system and is a structure with solar panels attached. It
consists of supporting parts and folding parts for ease of movement. While the efficiency of solar panels is also
important to produce electricity by maximizing the power efficiency of solar panels, the most important thing is
structure stability. The folding solar power structure intended to be developed in this study is a collapsible structure
that is easy to move and install into systems that can produce electricity from grid to independent. Since these
structures are installed outdoors, wind loads, snow cover, etc. In this paper, the wind loads most affected by the
folding solar power generation structure were obtained using the MeshFree Finite Element Method. MeshFree is a
program that makes it easier for users to interpret by simplifying the mesh tasks required by an existing analysis.
The analysis showed that the greater the angle of inclination of the wind to the ground, the greater the wind load.
In addition, reliability was ensured by wind load testing.
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Fig. 1. 3D Modeling of Folding Solar Power System
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Table 1. Constant to be considered calculating wind

loads
Dead load D = Solar energy module self load : 0.075
(normal Toad) EN/m?
Wind load(horizontal load) : W
Basic wind speed 20m/s [ 25m/s [ 30m/s
1.0

Importance factor (/,
mportance factor (4,,) (power plant : importance High)

Gust influence coefficient

( G} ) 1.8
Wind force coefficient N .
( Cf ) 30 1.2 15 0.85
Load combination D+W
Material SS400
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3.1 MeshFreeE $£I&t Node % Seed Point

1) HAIE£(0305.5.1.)

= V,- K, K, I, (m/s) (030552)
BEZE (m/s) (0305.5.2, 0305.5.1)
D SEIAEREAS (0305.5.3)

o ABAT (0305.5.4)

I AR TR (0305.5.5.)
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0 :é « p e V2(N/m?) (KBC2009, 0305.5.1.a)

p o F7IUE 1.25kg/m?

V, : AAA G A xHOZHE ozl Zo| gt
AAEE (m/s)

P.o=q + G + C; (N/m?) (KBC2009, 0305.33.)
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2 5 gleh #7908 Sk UR ke o1 Node —
2 AR o9 mr 740 52719 Seed Point  _pressuresery | O™ 2 oms
_ 15° 868.48 Pa 1154.63 Pa 1662.57 Pa
= JAsle] =)
= st 3o, 30° 1043.19 Pa_| 1630.07 Pa 2347.16 Pa
Table 2. Informations of Meshfree analysis node Table 4. Combined load(wind load+self load)
Axis X Y z Wind 20m/s 25m/s 30m/s
pressures(Pr)
Node distance(mm) 30.06 29.6 30.63 15° 943.48 Pa 1229.63 Pa 1737.57 Pa
30° 1118.19 Pa | 1705.07 Pa 2422.16 Pa
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Table 5. Material informations

Type SS-400 Air

Density 7.85g/cm® 1.29kg/m®

Tensile strength
400 ~ 51

N ) 00 ~ 510

Yield strength
2

(N/mm?2) 35

Elongation(%) 23 over

Fig. 2. Pressure load by DAFUL
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Fig. 3.

Deformations by angle wind pressure 20m/s
(Left : Angle 15°, Right : Angle 30°)

Fig. 4. Deformations by angle wind pressure 25m/s(Left
: Angle 15°, Right : Angle 30°)

Fig. 5. Deformations by angle wind pressure 30m/s(Left
: Angle 15°, Right : Angle 30°)

Fig. 6. Stresses by angle wind pressure 20m/s (Left :
Angle 15°, Right : Angle 30°)

Fig. 7. Stresses by angle wind pressure 25m/s (Left :
Angle 15°, Right : Angle 30°)
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Fig. 8. Stresses by angle wind pressure 30m/s (Left :
Angle 15°, Right : Angle 30°)
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Fig. 9. Results of stress (Additional Support fixture
angle 30°, wind pressure 30m/s)

Fig. 10. Results of Max deformation :
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Fig. 11. Results of Max stress :
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Fig. 12. Wind load test mock up
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Fig. 13. Location of Strain gauge test
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