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Development of air supply system(Turbo blower) for 80kW PEM fuel cell

Heesub Lee, Changho Kim, Yongbok Lee

Key words : Blower(%3-7]), PEM FC(Proton exchange membrane fuel cel: X2} A3 A AFAA), Air
foil bearing(F7] £Y wolg)

Abstract : Blower as an air supply system is one of the most important BOP (Balance of Plant) system for FCV( Fuel
Cell Vehicle). For generating and blowing compressed air, the motor of air blower consumes maximum 25% of net
power and fuel cell demands a clean air. Considering the efficiency of whole FCV, low friction lubrication of high speed
rotor is needed. For the purpose of reducing electrical power and supplying clean air to Fuel cell, oil-free air foil bearings
are applied at the each side of brushless motor (BLDC) as journal bearings which diameter is 50mm. The normal power
of driving motor has 1.7 kW with the 30,000 rpm operating range and the flow rate of air has maximum 160 SCFM. The
impeller of blower was adopted a mixed type of centrifugal and axial which has several advantages for variable
operating condition. The performance of turbo-blower and parameters of air foil bearings was investigated analytically
and experimentally. From this study, the performance of the blower was confirmed to be suitable for 80kw PEM FC.
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Fig. 1 Turbo-Expander of PEM Fuel cell system
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Fig. 2 BLDC Motor driven air blower and PEM Fuel cell
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Table 1 Design specification of Mixed Type Turbo Blower

Parameter Unit Value
Gas - Air
Pressure Ratio (T-T) - 11
Flow Rate SCFM 163

Isentropic Efficiency (I-T) More than 62%

Inlet flow conditions Standard atmosphere

Rotational Speed pm 30,000
Inlet flow conditions Standard
Flange exit diameter mm 147.32
Motor power kW 2
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Picture. 1 Mixed type turbo blower
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Fig. 3 An air-lubricated bump foil bearings

Table 2 Specification of air foil bearing for Turbo Blower

Parameter Unit Value
Radius of shaft mm 20.00
Radius of sleeve mm 20.70
Thickness of top foil mm 0.12
Coating of top foil - MoS2
Thick of bump foil mm 0.10
Height of bump foil mm 0.52
Width of foils mm 40.00
Material of foils - SUS3N
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Fig. 4 FEM model and bending mode of Rotor -
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Fig. 7 Performance plot of Turbo Blower
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