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ABSTRACT

The blower which is installed in a FCEV(fuel cell electric vehicle) may cause noise due to

misalignment and unbalance of mechanical components that rotate at high speed. One of the key

points in efforts to minimize the noise radiation from a blower is the knowledge of the main

radiating component and the relation between the surface vibration of a blower and the sound

pressure. In this research, the blower model is developed based on FEM(finite element method).

FE (finite element) model is reliable by correlation of frequencies and MAC(modal assurance

criterion) values between EMA (experimental modal analysis) and FEA(finite element analysis).
This model is applied to predict the vibration of a blower by using inverse force identification
method and predict the radiating noise by using BEM(boundary element method). Comparing the

frequencies of resonance and those mode shapes between EMA and FEA, a structural modification

of the FE model is evaluated for reducing the parameters of the blower noise.
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5.1 Experimental Modal Analysis
E29e &4 2ds 7] g3l o] dFoAE

Table 1 The number of node points

POINT DOF

Upper part(Fig. 4(a)) 32 96
Middle part(Fig. 4(b)) 40 120
Lower part(Fig. 4(c)) 31 93
Assembled model(Fig. 4(d)) 51 153

{a) Upper part

(b) Middle part

(d) Assembled model of middle part
and lower part

Fig. 4 Photography for experiment of the blower
components
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Table 2 The number of finite element of a blower

Number of GRID points 47617
Number of CHEXA elements 29573
Number of CPENTA elements 668

Number of RBEZ2 elements 46
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(2) Numerical modal analysis
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Fig. 6 Comparisons between FRF of a blower by the analytical method and that by experimental method

Table 3 Comparisons between modal parameters of
a blower by the analytical method and
that by experimental method

Mode | EMA fi | Errort@)| MAC
Upper Ist | 10445 | 10145 | 2.872 | 0.7760
part 2nd | 2766.5 | 2694.6 | 2599 | 0.8290
Ist | 800.1 | 7636 | 4.562 | 0.8178
\ggft'e ond | 986 | 10153 | 2.886 | 0.7432
3rd | 1690.1 | 1614.1 | 4.497 | 0.8202
Ist | 874.1 | 867.2 | 0.789 | 0.7315
Lg:fr ond | 17585 | 1797 | 2.142 | 0.8271
3rd | 20775 | 2216.1 | 6.254 | 0.7743
Ist | 13325 | 1327.8 | 0.353 | 0.9744
Assembled | ong | 17850 | 1822.2 | 2041 | 0.6534
model of
middle part| 3rd | 1977.0 | 1996.0 | 0.952 | 0.8090
and ower 4 | 22501 | 22455 | 0204 | 0.8452
5th | 2770.7 | 2670.2 | 3.627 | 0.7016
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