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PERFORMANCE EVALUATION OF LOX AND LH,
TURBOPUMP TURBINES FOR
A 10 TON THRUST LOX/LH, ROCKET ENGINE

Ryohei HASHIMOTO, Kenjiro KAMIJO, Yoshiaki WATANABE,
Satoshi HASEGAWA and Toshihiko FUJITA

ABSTRACT

The aerodynamic performance evaluation of the pump-drive turbines for a 10

ton thrust liquid oxygen and liquid hydrogen (LOX and LH,) gas generator cycle pro-
pulsion system, which has dual-shaft series turbines, was tested mainly using cold nitro-

gen gas.

At design equivalent speed and pressure ratio, the LOX turbine static efficiency

was about 35 percent compared to the design value of 32.8 percent. The LH, turbine

static efficiency was very close to the design value of 45 percent.
Equivalent weight flow of both the LOX and LH, turbines was greater than design
value. The specifications of the turbines were changed in order to utilize the present test

results as much as possible. No aerodynamic design modifications were made on either
turbine. So the aerodynamic performance of the LOX and LH, turbines for the LE-5
engine is almost the same as the present results.
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= 8 LOX/LH, A BEH X EXRHATR KFEH R
AO2E (K) 737 273 273
AO2HE (kg/cm? a) 5.0 5.0 5.0
H2AGE (kg/s) 0. 331 1.481 0. 398
G 5 (rpm) 16, 500 3,726 13, 920
BE#aXE (kcal/kg) 281. 2 14.3 200. 1
2—vvHh (PS) 174 39.7 149
Bk (kg+-m) 7. 55 7. 63 7. 67
Ehl (PS/P) 2. 27 2.30 2. 30
EER ([ U/C,) 0. 086 0. 086 0. 086
2 — R %) 32.8 32.8 32.8
& 2 2 # (keal/kg-K) 1. 901 0. 248 3. 403
g2l 1. 375 1. 40 1. 41
ﬁﬁﬁzﬁXﬁ&&mﬁmk) 221. 4 30. 26 420.3
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A28 (K) 922 273 273
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ER &) /7 X S .8 (keal/kg *K) 1. 94 0. 248 3. 403
SRE M X hE 1. 364 1. 40 1.41
BRE) 7 X 4 2 (kgrm/kgK) 221.1 30. 26 420. 3
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