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In this study, the deformation of a large industrial door subjected to wind load was investigated through computational fluid
dynamic and structural analyses. The model for the structural analysis was simplified by considering the PVC curtain and wind
bar in the shape of the actual door. The pressure distribution acting on the front of the door was obtained from computational
fluid dynamic analysis and the deformation of the door was obtained from structural analysis. According to the results, the
pressure distribution was not uniform on the front of the door and varied depending on the location. The distribution of the
deflection in the wind bar was obtained and it was found that the position of the maximum deformation occurred slightly above
the center of the door. Finally, the deformation of the door could be predicted by analyzing the deflections of the wind bar
subjected to different wind speeds through regression analysis.
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Fig. 1 Schematic drawing of the industrial door and cross-section of
the wind bar

Table 1 Information of cross-section of wind bar

Height [mm] 70
Width [mm] 70
Area [mm?] 1,004
Second moment of area [mm®] 559,030
Bending rigidity [N-m?] 39,132
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Fig. 2 Size of the domain

Table 2 Condition of computational fluid dynamic analysis

Turbulence model k-¢ (Realizable)
Element type Hexahedron
Number of elements 2,308,000
Time Steady
Fluid Air (Ideal)
Dimension 3D

—

Fig. 3 CFD model and its elements
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Fig. 4 Analysis model of the industrial door

Fig. 5 FE model and elements

Table 3 Material properties

Young’s modulus [GPa] Poisson's ratio
PVC curtain 1.35 0.38

Wind bar 71 0.33

o] glow] 1 Atololi= PVC #Eo| Aefat
%18 mofo] Ytn} of ool £QIE, B9 U Y Fol

(R oA

WS #8319 PVC AZS Asrt
oF b ARIElo] uhte] ofs) A 2 o] d4]
ot 49 A& ofat ulagAe] shwshA A, sjale)
A AskE 4= 9lek. olelet BAHE Hasjel] e 9
HhE Y a4R mElEeli, PVC AES 4 pan ndwd
| a0l 4l pao] AUE AN BHOE HES o
F9ITE 0 Fig. Solli= al4o] 285 fatasmdo] Leht
-4 adol 9leute] T RS slglon] Table 3
I490] 485 PVC A3} gente] AT} e

juit)

e,

0

Of

0 2 30 M o 0 4 K
of

TRk



444 | June 2021

Fig. 6 Pressure distribution on door front

Industrial Door

Fig. 7 Streamline near the door
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Fig. 8 Pressure distribution according to wind velocity at each point
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Fig. 9 Total deformation results
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Fig. 10 Deflection of wind bar
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Fig. 11 Comparison of predicted deflection for wind bar
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