CH o7 | A shel 20014 A sraTy

tob

l=2% E pp. 625~630 KSME 015620
HRAZ ARFAY £Ha4e 58 455

0| 7| f URIEY o

b
o
fol

Numerical Study on the Hydrodynamic Performance
Prediction of Turbopump Inducers

Changho Choi, Geesoo Lee, Jinhan Kim and Sooseok Yang
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Abstract

The inducers in liquid-rocket engines are to increase the inlet pressure of the pump to avoid any
malfunction due to cavitation. Inducers are typically designed to be operated with some amount of
cavitation for the compactness of the turbopump system. Also, inducers are designed to produce low
headrise to prevent the decrease of the overall pump efficiency due to the low efficiency of inducers.
In the present paper, a computational study on the hydrodynamic behavior of the inducer for the
rocket-engine turbopump are presented including the effect of the mass flow rate under the constant
rotational speed. As the mass flow rate is decreased, the inducer showed better performance with strong
back flows which may have deleterious effects upon the anti-cavitation ability. But the adopted inducer
showed very low headrise with high volume flow rates, which may be caused by the small passage
area near the trailing edge. The modified version of the present inducer is proposed and numerically
evaluated, which in turn showed better results.
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Table 1 Geometric details of the inducer

Parameter | Value Parameter Value

Blade angle at
leading edge 16.6°

midspan ( 53;;)

Blade angle at
trailing edge 29.8°
midspan ( B51)

Blade No. 2

Solidity | 2.9
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Fig. 2 Dimensions of the inducer

Fig. 3 A 3-D view of the inducer
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Fig. 4 Computational grid for the inducer
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Table 2 Computational conditions
B, (deg)
7.77
9.16
10.5

i (deg)
8.83
7.44
6.05
4.50

q1
0.46
0.54
0.62
0.72

case 1

case 2

case 3

case 4
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Fig. 5 Streamline distributions with different values
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Fig. 6 Static pressure distributions at the shroud
surface

Fig. 69 =iz oA9
Jehfigith d&%e Az}
SAdol M kEAsIE AlsA e
Row, FEol
Aqe] 5ol
Fig. 794

dEE Rzl 9

Lo}
g

fo J® )y (t w



AuHoE AgosH Yeis ddoz wu
Atk Fig 6o FFAATE A ) o) B9
sheach

Cp=2(p— )/ (0U%) (1)

Fig. 7 Absolute velocity magnitude contours at the
leading edge tip (M=113%)
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blade hub
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Fig. 10 Circumferential averaged head rise along

the midspan
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Fig. 11 Performance characteristics of the inducer
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comparison with experimental data
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Fig. 15 Performance characteristics of the modified

inducer
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