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Structural Design and Analysis for Duct Stand of Blowers

Hyunbum Park"’

'School of Mechanical Engineering, Kunsan National University

Abstract

In this study, structural design and analysis of a duct stand for blowers were performed. This structure was
an axial fan and blower for wind tunnel of the vehicle environmental test chamber. The design of the blower
duct stand support structure was performed by investigation on various loads. Additionally, self-weight of the
motor and weight of the duct were investigated and applied. The duct stand structure was designed by
analyzing the load. The safety of the structural design results was evaluated through finite element analysis.
Finally, the safety of the design result was verified.
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Fig. 2 Estimated Performance Curve of Fan

Vertical Direction Load of Fan (F,) : 38,700 N

lWeight of Motor: 110,250N

Axial [Load of Fan
E): Torque of Fan : 24,270 Nm
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Fig. 3 Load Distribution of Target Structure
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Fig. 4 Finite Element Modeling

Table 1 Applied Load and Boundary Condition

Vertical Load by Fan 38,700N
Axial Load by Fan 46,200N
Torque by Fan 24,270N
Weight of Motor 110,250N
Weight of Duct 882,000N
Fixed Condition of
Boundary Condition

Lower Part

[] 2501003 564003 (mim)

1254008 37504003

Fig. 5 Applied Load and Boundary Condition
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Fig. 6 The Result of Stress Analysis
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Fig. 7 The Result of Deformation Analysis
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Fig. 8 The Result of Buckling Analysis
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