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Performance and Flow Test of a Turbo Pump Inducer

Shin-Hyoung Kang, Ki-Tae Yeom'
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ABSTRACT

Variations of performance and NPSH of a turbo pump inducer were measured. The flows at the inlet and
the outlet of the inducer were also experimentally investigated by measuring flow velocity and angle using
a 3-hole Pitot tube. Performance and velocity profiles show a similarity for tested speeds, however not for
efficiencies. Strong recirculating flows appears at the inlet of inducer even at the design condition.
Cavitating flows were also visualized at several NPSH's.
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Fig. 1 Schematic of inducer test rig
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Fig. 2 Test section of inducer
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Fig. 3 Variation of pressure coefficient with flow rate
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Fig. 4 Non-dimensional inducer efficiency
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Fig. 5 Distributions of inlet flow angle at ¢=0.05
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Table 1 Dimensions of inducer
Number of blades 4
Tip diameter 149.8 mm
Inlet tip blade angle 75°
Outlet tip blade angle 90 °
Hub/tip ratio at inlet 0.25
Hub/tip ratio at outlet 051
Tip clearance 0.5 mm
Blade thickness at tip 2 mm
Leading edge radius 0.2 mm
Solidity at tip 244
Sweep 473 °
Design flow coefficient 0.078
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Fig. 9 Distributions of non-dimensional inlet total pressure at
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Fig. 7 Distributions of inlet flow angle at ¢

Fig. 6 Distributions of inlet flow angle at ¢
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Fig. 10 Distributions of non—dimensional infet total pressure at
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Fig. 11 Variations of outlet relative angle at 2/R=0.96
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Fig. 12 Variations of outlet deviation angle at z/R=0.96
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Fig .13 Variations of outlet absolute angle at z/R=10.96
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Fig. 14 Distributions of non-dimensional outlet absolute velocity
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Fig. 20 Photograph of cavitation condition at ¢=0.057
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