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Liquid Hydrogen as Space Launch Vehicle Propellant

Masumi FUJITA
National Space Development Agency of Japan
2-4-1 Hamamatsu-cho, Minato-ku, Tokyo 105

The Japan large space launch vehicle H-I1 is propelled by the high performance propulsion systems
(LE-7 and LE-5B), they are using hquid hydrogen as the fuel. The combination of liquid hydrogen and
liquid oxygen is known as the excellent performance propellant for the space launch vehicle. The
particular physical properties of liquid hydrogen, such as a low boiling point, the space launch vehicles
using hydrogen generally have skillful systems to certainly perform the ground and n flight operations.
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Oxidizer Fuel Mass Mixture | Average Chamber Characteristic | Specific
Ratio Specific Temperature | Exhaust Impulse
-) Gravity (K) Velocity
(g/ee) (m/s) )
Oxygen Hydrogen 3.40 0.26 2416 2428 388
4.02 0.28 2724 2432 391
75%Ethyl 1.30 1.00 2504 1641 267
Alcohol 1.43 1.01 2957 1670 279
RP-1 2.24 1.01 3282 1773 286
2.56 1.02 3399 1804 300
Hydrazine 0.74 1.06 3027 1871 301
0.90 1.07 3127 1992 313
UDMH 1.39 0.96 3171 1835 295
1.65 0.98 3321 1864 310
Fluorine Hydrogen 4.54 0.33 2791 2534 398
7.60 0.45 3596 2549 410
Hydrazine 1.83 1.29 4218 2128 334
2.30 1.31 4408 2208 363
Nitrogen Hydrazine 1.08 1.20 2857 1765 283
Tetroxide 2.34 1.22 2977 1782 292
50%UDMH- 1.62 1.18 2957 1731 278
50%Hydrazine 2.00 1.21 3088 1745 288
Combustion chamber pressure 1000psia

Nozzle exit pressure 14.7psia
Optimum nozzle expansion ratio

Adiabatic combustion and isentropic expansion of ideal gas
The upper line refers to frozen equilibrium, lowerline to shifting equilibrium.
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