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Design and Development of 50-ton LOX/LH, Rocket Engine
WANG Wei—bin, GONG Yan-bo

(Beijing Aerospace Propulsion Institute, Beijing 100076, China)

Abstract: The design and development process of YF-77, a 50-ton LOX/LH, rocket engine for Long
March 5 launch vehicle is introduced systematically in this paper. Firstly, by analysing the characteristics of
LOX/LH, rocket engine and the development status of LOX/LH, rocket engine at home and abroad, the technical
route of the new generation launch vehicle and the development background of the 50-ton LOX/LH, rocket engine
are described. Then, the overall technical scheme and characteristics of the 50—ton LOX/LH, rocket engine are
analysed and summarized, and on this basis, the technical specifications of the main components of the engine
are analysed. Then, the test run of the engine, reliability verification and troubleshooting of the engine are anal-
ysed. Finally, the development and technical characteristics of the 50-ton LOX/LH, rocket engine are summa-
rized, and the development of LOX/LH, rocket engine and LOX/LNG engine in China is prospected.
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Fig.1 Schematic diagram of the 50t LOX/LH, rocket

engine system
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Table 1 Comparison of drive schemes of hydrogen and oxygen turbopumps

Ttem

Two turbopumps driven in series ~ Two turbopumps driven in parallel

Inner diameter of main gas duct at hydrogen turbine outlet
Inner diameter of split gas duct at hydrogen turbine outlet
Inner diameter of gas pipe on hydrogen turbine side
Inner diameter of gas duct on oxygen turbine side
Size of gas control valve
Regulation sensitivity of gas control valve

Vacuum specific impulse of engine/s

3.8 -
2.1 -
- 1.4
- 1
Larger Smaller

Low sensitivity High sensitivity

X+0.8 X
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Fig. 3 LOX/LH, rocket engine YF-77

Table 2 Design values of main engine parameters

Parameter Design value

Vacuum thrust/kN 2 %700
Vacuum specific impulse/(m/s) 4195
Mix ratio of the engine 5.5
Thrust chamber pressure/MPa 10.2
Dry weight/kg <2750
Nozzle area ratio 49

4200 x @5000

Outline dimension/mm

Operating time/s 520
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Fig. 4 Improvement of parameter level of the 50-ton LOX/

LH, rocket engine
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Fig.7 Structure of hydrogen turbopump

43 FREER

YF-77 9 E I 5 5 % 1T % 3 1.8x10%/min, % 11
P 2 14MPa, 10 58 1% 31 R H 14.0, 02 F bR LBl ff
AR A Re R, TEHRAR AR KA
Ge o B E R Gl ) R G DA S R A A
o U LGB 0 IR i P VR b M R S
A JE R0 38 RN E R R RTak B THE W 9 15 R
g RS O A A ER R )
WHE R A E A IR IR T O TARETE
SRl OSSR T DI
FAREJE S S Bl ) B BV W S R R

[Fi) Fof 53¢ A1 2 [ P O fofE M I S SR PR T R
AR R /N TR B, e T T 5
PR A AR S A T 8 TR .
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Fig.9 50t LOX/LH, rocket engine test run
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Fig. 10 Accumulated time of ground test for the 50t LOX/

LH, rocket engine
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Fig. 14 Typical curve of test result during cavitation
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