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Characteristics of Leakage Flow on Regenerative Blower and
Leakage-reducing Design for Performance Enhancement
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ABSTRACT

Regenerative blower is suitable for hydrogen recirculation in fuel cell vehicle due to its capability of high pressure rise in

single stage. Numerical models were applied to investigate inner gap leakage flow characteristics. A leakage flow in the inner

gap is dominantly affected by pressure gradient. Therefore a blower with concentric channel type was suggested as one of

modified models for reducing the inner gap pressure gradient. Also numerical results such as pressure rise, efficiency, leakage

flow rate and torque were compared between modified and reference models. The performance of concentric channel type was

improved as a result of reduced leakage flow.
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Table 1 Simulation conditions
. ., |H2, N2, H20 .
Working fluid Mixture Rotating speed |10,000 RPM
. . yo 171 ST
Design point o 053 Specific speed 334
Inlet pressure 120 KPa Inlet static U315 K
(total) temperature
Impeller diameter| 106 mm |Reynolds number| 1.54x10L
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Fig. 3 Mesh generation. Dummy inlet and outlet are
crossing each other for suppressing inlet/outlet effect
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Fig. 4 Pressure contour and leakage flow streamline of a
reference model on mid-plane at flow rate of ®=0.52
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Fig. 5 Pressure distribution along streamline at inner leakage region
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(a) Stripper in cavity type

(b) Concentric channel type

Fig. 7 Geometry of alternative types
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