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ABSTRACT

Computational and experimental studies on a forward-sweep inducer for turbopumps were performed to see the effect of the

blade sweep on the suction performance of the inducer. Computational results show that backflows at the inlet decrease in the

case of the forward-sweep inducer by inhibiting pre-rotation of the inflow and the low pressure region near the tip also

diminishes, which is presumed to improve the suction performance of the inducer. The predicted suction performance of the

inducer is compared with the experimental result. The result shows that the computation overestimates the suction performance

of the inducer compared to the value from the experiment.
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Fig. 1 Typical layout of a turbopump
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Fig. 2 Barotropic state law for cold water

2= 1A AHoAs oA AR AL AL

o
Fok3 5 ) APeel A Tait 4098 ALt 7)Ao}
2}

_%]

Fon EFAME= A
slod

O I~
& 5

7] well, 1A
ARgsle] Yoo 1] S2of tiaialut S-S s Saiatain)

min

@7 370

= (Guin =0P/op)E ©18310]
AEH 7157](1/02 = ﬁxﬁ}: I COEE

Table 1 % Fig, 30| 21549 B4 UERASTh Table
104 A4 Theat o] goject
Table 1 Summary of inducer geometries
Parameter Forward Backward
Design flow coefficient ( #) 0.11 0.096
Blade number 3 3
Solidity at tip 2.8 2.7
Inlet hub to tip ratio 0.33 0.35
Blade sweep angle at L.E. -5 +20
Radial tip glearancg to blade 0.016 0.033
height ratio

(a) Forward-sweep inducer

(b) Backward-sweep inducer

Fig. 3 Inducer geometries
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(a) three-dimensional view

(b) meridional view

Fig. 4 Computational grids (315,768 cells) for forward-sweep

inducer

(a) forward

(b) backward
Fig. 5 Predicted circumferentially averaged streamline
distributions at 1.0Qd
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(a) forward (¢ =0.34) (b) backward (¢ =0.33)
Fig. 6 Predicted iso-density(p =950kg/m3) surfaces at 1.0Qd
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Fig. 7 Predicted static pressure coefficient distributions along
the leading edge of the blade surface at 1.0Qd
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Backflow

(a) backflow

(b) cavity
Fig. 8 Flow visualization of forward-sweep inducer
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Fig. 11 Predicted efficiency curves at 1.0Qd
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