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ABSTRACT

Low NPSH and high pressure pumps are widely used for turbopump systems, which have an inducer and operate at
high rotating speeds. In this paper, a meanline method has been established for the preliminary design and performance
prediction of pumps having an inducer for cavitating or non-cavitating conditions and at design or off-design points. The
method was applied for the performance prediction of a fuel pump, which had been developed by Hyundai Mobis in
collaboration with KeRC for a liquid rocket engine. The engine uses lignid methane and liquid oxygen as working fluids
and rotates at 50,000 rpm. KeRC carried out a model testing of the fuel pump with water as a working fluid at the reduced
speed (10,000 ~ 15000 rpm). Predicted performances by the method are shown to be in good agreement with experimental
results for cavitating and non-cavitating conditions. The established meanline method can be used for the performance
prediction and preliminary design of high speed pumps which have a inducer, impeller and volute.
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Table 1 Required design specifications for fuel pump

Items Symbols Values
Flow rate at pump exit m ’ 9.0 kg/sec
Total pressure at pump exit Poex 153%10° Pa
Min. total pressure at pump inlet Pon 03%1¢f Pa
Max. temperature at pump inlet Tinmax 110 K
Density [ 224 kg/m®
Saturated pressure P, 0.086x10° Pa
Kinematic viscosity v 42x107 mY/sec
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Table 2 KeRC fuel pump dimensions

Components Parameters Values
Inlet tip dia. (Dyjna) 58.0mm
Exit tip dia. (Doing) 42.0mm
Hub diameter (dnb) 24.0mm
Inducer | Inlet blade angle at mean rad, (i) | 144°
Exit blade angle at. mean rad,(Bzinday) 21.2
Number of blade (Zing) 2
Incidence at mean rad. (i) 9.2°
Inlet dia. (Dyimp) 44.0mm
Exit dia. (Diimp) 96.5mm
Inlet blade angle (B1im) 200°
Impeller Exit blade angle (Bojmo) 300
Inlet blade width (byime) 26.2mm
Exit blade width (bzimp) 74
Number of blade (i) 6
. Diffuser width (bs) 13.1mm
D\‘,fgfg : Volute width (by) 131mm

Volute Base circle dia. (Dy) 110.4mm
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Fig. 3 Non~cavitatining performance comparison of the predictions
with KeRC experimental data (Water, 15,000rpm, 288K)
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Fig. 4 Non-cavitaing performance comparison of the predictions
with KeRC experimental data (LCH,, 50,000mm, 110K)
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