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Suppression of Inducer Stall based on Inlet Recirculation
in a Centrifugal Impeller
(1st Report, Improvement in Stall Limit by Ring Groove Arrangement)

Hironobu UEKI*2, Masahiro ISHIDA,
Daisaku SAKAGUCHI and Zixiang SUN

**Dept. of Mechanical Systems Engineering, Nagasaki University,
1-14 Bunkyo-Machi, Nagasaki, Nagasaki, 852-8521 Japan

A ring groove arrangement is proposed to suppress unstable flow or surge in a centrifugal blower.
The ring groove arrangement connects the upstream position of impeller inlet and the inducer throat
tip through a bypass. The recirculation flow was formed by the pressure difference between the two
positions, and the recirculation flow rate was changed by increasing the ring groove widths. The inlet
recirculation results in a decrease in the flow rate of unstable flow inception, and an up to 8%
improvement in stall limit was obtained by the ring groove arrangement at a small expense of the
delivery pressure drop. The improvement of stall limit in the present experiment seems to be mainly
due to decrease in flow incidence based on the inlet recirculation flow. Tre flow incidence decreases
more as the recirculation flow rate increases, thus resulting in a larger improvement in stall limit.
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Fig.1 Meridional section of test blower and configuration of
impeller blade
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Fig.2 Change in impcller characteristics due to ring groove
width
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Fig.3 Improvement of stall limit due to inducer groove width
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Fig.4 Wall static pressure distribution along the shroud casing
wall (with "F4R4" groove)
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(b) At stall limit flow rates under various groove condition

Fig.5 Relative velocity distribution along the shroud (Rear groove with 4 mm wide)
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Fig.6 Static pressure difference between front and rear
grooves
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Fig.7 Change in flow incidence due to inlet recirculation
estimated by 1-D flow analysis
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Fig. 8 Configuration of ring groove arrangement
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Fig.9 Change in flow incidence AB due to inlet recirculation
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Fig.10 Effect of inducer throat suction on impeller
characteristics (with "FOR4" groove)
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