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An Experimental Study on Liquid Hydrogen/Oxygen
Turbopump: Part 1. Pump
_ By : '
Nobuhiro TANATSUGU, Yoshihiro NARUO, Makoto NAGATOMO, .
Ryojiro AKIBA and Kenji KURATANI

Abstract The tests were conducted to assess ‘the performance character- \
istics of a turbopump for a liquid-hydrogen, hqu1d-oxygen rocket engine
of 7000 kg-thrust level. The general design and the production of turbo-
pump had been performed in 1975 and 1976 fiscal year respectively, and
then since August of 1977, 10 running tests were carried out 1n NOShlI‘O
Testing Center of ISAS. ‘ 4

Data were obtained enough to estimate the performance character-
istics of pumps, and then the results almost satisfies the goal intended in
design.

Although the trubopump presented here is deSIgned as a flight-type,
the pumps were tested first to assess their performance characteristics by
means that the turbines to drive pumps were driven by nitrogen or
hydrogen gas at room temperature in place of combustion gas‘.

Both liquid-hydrogen and liquid-oxygen ‘pumps are a single stage
centirfugal-flow type with helical inducer.

The report about the turbine is to be pubhshed after hot running tests
using a combustion gas generator. '
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(4 v=35-] k£~ 7) KX 7)
B 24 12°
SEEEMERICB Y A ANERMA - 15 15.5
AOEEEHER 54.7 48.8 mm
HOEMA 90 28°
47 AR 129.8 91.4 mm
KK 7)) (RBRK v 7)
4 VRS —TDFAR
Z+8.06)%) 2 - X 172 ‘
R=64.9—{1.0~(72%2)} x49.75 (0= Z< 34mm) R=45.7—{1.0— (—Z%%?—Z) x30.75 (0= Z<21.5mm)

AvRS—va 59 FER

2

ZZ 12 ZZ 1
} % 33.65 (0= Z< 30.3mm) R=45'7_{1'0_F} x17.46 (0= Z< 16 mm)

30.32
4 v5 —EER
O (Z)=379%x1073%x(28.0-Z)” (10 Z< 28mm)

R=64.9—{1.0~

6 (Z)=0 (8= 7Z< 34mm)
O (Z, R)=10.01x (Z-18.75) cos { 3.45%107% x (R—24.38)%}

+0.0411x (45.7— R) sin{ 0.123x (Z—6) } [rad] (6<Z< 21.5mm)

(4 Fa—H—] (K +£ v 7) (K v 7)
B 3 3
ADSCREA 9.5 10°
AT 4 v 7 3.25 3.09°
S+ v N —F 2.93 3.03°
AR 62.5 56. 5 mm
AONTERE 18.8 18.1 mm
NTERE 13.0 13.0°
(k% >~ 7)

4 v 72—y —BER

1
e (Z, R)=tan"‘[;{ 488. +( 6.63+0.163 Z)?}!/2 tan (0.0941 Z+12.8°)] (0< Z < 29 mm)

1
6 (Z, R)=tan [E{ 399. +(6.39+0.163 Z)* } /% tan (0.0934 Z + 13.36 )]

[deg.] (0 Z< 28.25mm)
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#3 RYFOERTE

(kv 7) (EBR % v 7)
Di4 129.8 91.4
Dy 64.5 60.5
Dy, 62.5 56. 5
Dn 18.75 18. 08
Ds, 46.6 4.7
Dz 66.0 50.0
D5 112.0 87.3
S 3.77 33.3

t 2. 77 2.33
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