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A Study on the Dynamic Analysis in the Shaft of Turbo-Blower for Fuel Cell
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Jl Abstract |I

A 3-D FEM (Finite Element Method) analysis of the turbe-blower shaft attached to a fuel cell was performed using
Lanczos algorithm. The modal analysis was analyzed in order to investigate natural frequency and maximum displacement
for 10 times. It was found that the first mode of natural frequency is 109.1Hz with the maximum displacement of 0.16mm
while the tenth mode of natural frequency is 2464Hz with the maximum displacement of 0.25mm. Consequently, the results
of modal analysis of the turbo-blower for a fuel cell system show good dynamic responses.
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(b) The symmetric FEM model of turbo-blower rotor shaft

Fig. 2 The model of rotor used in the turbo-blower

Fig. 1 The 3-D model of turbo-blower

Table 1. The Material properties of the turbo-blower rotor

shaft
Young's Modulus(E) 210E9 N/m?
Density( p ) 7820 kg/m’
Poisson’s Ratio( v ) 0.29 Fig. 3 The 1st mode shape of turbo-blower rotor shaft
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Fig. 4 The 2nd mode shape of turbo-blower rotor shaft Fig. 7 The 5th mode shape of turbo-blower rotor shaft

Fig. 6 The 4th mode shape of turbo-blower rotor shaft Fig. 9 The 7th mode shape of turbo-blower rotor shaft
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Table 2 The natural frequencies an max-displacements for

10 modes
Mode Number | frequencies(Hz) | max-displacements(mm)
1st Mode 109.1 0.16
2nd Mode 109.3 0.16
3rd Mode 412.6 0.14
4th Mode 675.6 0.17
5th Mode 676.6 0.17
6th Mode 884.3 0.17
7th Mode 1294.0 0.17
Fig. 10 The 8th mode shape of turbo-blower rotor shaft 8th Mode 2084.0 0.17
9th Mode 2085.0 0.17
10th Mode 2464.0 0.25
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Fig. 11 The 9th mode shape of turbo-blower rotor shaft
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Fig. 12 The 10th mode shape of turbo-blower rotor shaft (1) Yang, W. C., 2000, “Fuel Cell Electric Vehicles:

Recent Advances and Challenges-Review,” KSAE,
Vol. 1, No. 1, pp. 9~16.
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