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Reducing Vibration of a Centrifugal Turbo Blower for FCEV
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Abstract : A centrifugal turbo blower is one of the part to generate electric power of fuel cell electric vehicle(FCEV).
In order to generate the electric power of FCEV, the centrifugal turbo blower operates at very high speed above
30,000rpm in order to increase the pressure of the air, which supplied to a stack of FCEV, using rotation of its impeller
blades. Vibration which originated from the blower is generated by unbalance of mechanical components, rotation of
bearings and rotating asymmetry that rotate at high speed. The vibration is transmitted to receiving structure through
vibration isolators and it can causes serious problems in the noise, vibration and harshness(NVH) performance. Thus,
the study about reducing this kind of vibration is an important task. Quantifying the effectiveness of vibration isolation
can be effectively accomplished by using vibrational power flow because relative contributions of each isolator to the
total vibration transmission can be easily represented. In this paper, vibrational power flow is applied to the centrifugal
turbo blower mounted on FCEV in order to analyze the most dominant vibration transmitting path. As a result, the main
contributor among four isolators is a mount #3 of the blower. Also, a 30 percent lowering of the mount #3 stiffness
shows 34 percent decrement of vibrational power flow by the simulation.
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Fig. 1 Schematic figure of power flow through an isolator
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Fig. 3 Finite element model of the blower
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Fig. 4 Bearing model and joints of the blower

Table 1 Parameters for the dynamic analysis of the blower

Mass of the impeller 0.73 kg
Mass of the bearing rolling element 0.045 kg
Mass of the bearing inner race 0.078 kg
Mass of the bearing outer race 0.078 kg
Diameter of the bearing rolling element 6 mm
:I;:tl:liﬁlyoi\;ez ::1?;2? the bearing rollers are 7344 mm
Internal bearing radial clearance 10 tm
Mass eccentricity of the impeller imbalance 0.03 mm
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