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Calculation of internal flow in pump of liquid rocket engine

based on theory of relative stream surface
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Abstract; The theory of relative stream surface was applied to calculate and analyze the

internal flow in a centrifugal pump of a liquid rocket engine. Streamline curvature method

was
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used for calculation. Modularized calculation programs were developed to simulate the
process in different parts of the pump, which allowed the calculation of every part to be
ucted independently. The interaction between different parts was dealt with by the idea
ixing plane to convert the unsteady problem to steady problem. The effect of viscosity
corrected by several loss coefficients. The result shows that the inducer and the centrif-

impellers increase the pressure while the guide vane remains only changes the direction

of the velocity, which consist with theoretical analysis.
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streamline curvature method; mixing plane
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Fig. 2 Structure of the pump

1
Table 1 Working parameters
/ / /
(kg/s) (r/min) MPa (kg/m*)
141. 84 18000 0.4 1138. 45
2
Table 2 Computed results
/ /
/ / /
m m
MPa  MPa kW
317.4 216. 87 3.54 2.42  441.23
1082.54 645.43 12.08 7.20 1504.86
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Fig. 4 Pressure distribution in inducer
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Fig. 5 Total pressure distribution in inducer

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



587

3.2

’ ) (a) Sl
’ (b) SZm ’

Level ef(m/s)
15 64.633

13 59.854 Level 1 5 9 13
cl(m/s) 40553 47.850  55.147

11 55.076
9 50297
g
45518 £

7
5 40.739
3 35.961

—

31.182 mm

(a) S,‘i‘ﬁiﬁ

6

Fig. 6 Velocity distribution in guide vane
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Fig. 7 Pressure distribution in guide vane
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Fig. 8 Total pressure distribution in guide vane
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Fig. 10 Pressure distribution in centrifugal impeller
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Fig. 11 Total pressure distribution in centrifugal impeller
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