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Characteristics of Design Parameters on the Regenerative Blower
Used for Building Fuel Cell System

'
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ABSTRACT: This paper describes the blower performance used for single-stage high pressure
regenerative blower. The blower considered is widely applied to the field of a fuel cell system,
a medical equipment and a sewage treatment plant. Flow rate and rotating frequency of a impeller
of the blower are considered as design parameters for the proper operation of the blower.
Three-dimensional Navier—-Stokes equations are introduced to analyze the performance and internal
flow of the blower. Relatively good agreement between experimental measurements and numerical
simulation is obtained. Throughout a numerical simulation, it is found that small and stable vortical
flow generated inside the blade passage is effective to increase pressure and efficiency of the
blower. Large local recirculation flow having low velocity in the blade passage obstructs the
generation of stable vortical flow, thus increases the pressure loss of the blower. Detailed flow
field inside the blower is also analyzed and discussed.

Key words: Regenerative Blower(Z] A & =29]), Design Parameter("d Al 5), Pressure(% ),
Efficiency(& &), Vortical Flow(2}+7)
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Table 1 Design specifications of a test blower

Name Value
Flow rate 2 m’/min
Pressure rise 10.4 kPa
Rotational speed 3450 rpm
Efficiency 46.1%
Outlet diameter of impeller 256.4 mm
Hub diameter of impeller 191.8 mm
Blade width of impeller 36 mm
Number of impeller 54 ea

(a) perspective view

Clearance

Outlet

(b) inside view

Fig. 1 Configuration of a regenerative blower.
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Region

(b) schematic view of internal flow
Fig. 6 Streamlines and schematic view of
internal flow.
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Orthogonal Plane to
Rotational Direction

2450 rpm 3450 rpm
Fig. 9 Isosurface having low velocity of 6 m/s.
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Fig. 10 Blower performance according to the
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(b) pressure contour

Fig. 12 Velocity and pressure contours on
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