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Abstract

The internal flow in the rocket pump inducer of LE-7 engine for H-II rocket was predicted at design
and off-design flow rates using CFD code, CFX-Tascflow. In this numerical study, the performance
curve of inducer coressponding to flow rates variation and the internal flow in the front of blade
leading edge show good agreement between the calculations and the measurements. Backflow is
appeared at suction side of leadinge edge tip, and this region is extended to upstream as flowrate
decrease. Because of backflow, pressure loss coressponding to meridinal coordinate occupy 50% from
inlet domain to leading edge. By this phenomena, pressure loss in front of blade leading edge take a

great effect to inducer performance.
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1= inlet, 2=outlet

t= tangential, z= axial

w = angular velocity of inducer
u;= rotational speed at blade tip
v= axial velocity

c= absolute velocity

W= relative velocily

b= static pressure, p,= lotal pressure
b, = total pressure at inlet

p = density

B8 = blade angle

@ = flow coejficient=uv,u,

D ;= design flow coejficient=0.078
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Fig. 1 3-Dimensional geometry of inducer
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Fig. 3 Inducer crossection and inlet & outet

pressure measurement locations

Table 1 Specification of Inducer

Number of blades 4 ea
Tip diameter 1498 mm
Inlet tip blade angle 7.5 deg
Qutlet tip blade angle 9.0 deg
Hub/tip roatio at inlet 0.25
Hub/tip roatio at outlet 0.51
Tip clearance 0.5 mm
Blade thickness at tip 2. mm
Blade thickness at inlet hub 6 mm
Leading edge radius 0.2 mm
Solidity at tip 2.97
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Fig. 6 Meridional variations of pressure and
loss (@ =0.078)
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Fig. 7 Meridional variations of pressure and
loss (@ =0.06)
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Fig. 9 Pressure loss coefficient contour
at meridional surface (@ =0.078)

Fig. 10 Pressure loss coefficient contour
at meridional surface (® =0.06)
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Fig. 12 Stream line near pressure surface
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Fig. 15 Pressure loss in the blade(z=0.03)
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