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for Fuel Cell Vehicle by Flow Analysis
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ABSTRACT

Parametric calculation were conducted to estimate performance of variable geometry of hydrogen

recirculation blower for fuel cell vehicle.

The pressure rise and efficiency are effected by change of the

geometric parameter of impeller and casing, and stripper clearance under various mass flow. Hydrodynarmic
performance were evaluated, and also the inner flow fields were investigated by CFD. Calculated results
show good coincidence with experimental test results of total pressure performance. Performance of model
designed by parametric calculations satisfied experimental data of verification model.

Nomenclature

g  acceleration of gravity, m/s®
H: pressure rise, m

o angular velocity, rad/s

D: 01, m

Q: volume flow, m”/s
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¢: flow coefficient, oD’

! pressure coefficient,
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Fig. 2 Calculation Grid
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Fig. 3 Comparison of Calculated and Measured Result
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Fig. 4 Detine of Channel Section Geometry
for Parametric Study
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Fig. 5 Performance Curve to Variable Stripper Clearance(G)
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Fig. 6 Performance Curve to Varable Center Radius(R)
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Fig. 7 Performance Curve to Variable Casing Linear Length(F)
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Fig. 8 Performance Curve to Varable Channel Width(H)
and Casing Variable Height(C)
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Fig. 9 Performance Curve to Variable Impeller Height(B)
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Table 2 Variables of Blade Geometry
HIR B t]G|F | C

Model 1| h |503| b 1101,] f c
Model 2}1.05h]503| 1.1b } 1 |03, ] 6f | 1.05c
Model 3{1.05h{503]1.25b} 1 | 051 6f | 1.05¢
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Fig. 10 Comparison of Total Pressure Rise
to Designed Models (Model 1,2,3)
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Fig. 11 Comparison of Total Rotor Efficiency
to Designed Models {(Model 1,2,3)

Fig. 12 Distribution of Pressure Contour
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Fig. 13 Streamline and Pressure Contour
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Fig. 16 Relative Streamline passing the Inner Impeller
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