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Summary

According to the combustion data and properties, hydrogen is the most efficient fuel for
rockets and supersonic aircraft. In addition, hydrogen/oxygen combustion system emits
no pollutant. Space rocket is the essence of space industries and the glory of nations
nowadays. Conceptual designs for the supersonic (hypersonic) and the subsonic
aircrafts have been studied; however the actualization is not yet, because of too large
investment.  The hydrogen/oxygen combustion turbine for power plant had been
investigated from 1994 to 1997, and showed excellent performance.

1. Hydrogen Combustion Data

Table 1 shows the basic data of hydrogen combustion.

Auto ignition temperature: 858 K

Burning velocity in NTP air: 2.70 m/s

Density of gas at NTP: 83.764 g/m®

Density of liquid at NBP: 0.0708 g/cm®

Detonation velocity in air: 1.410 2.2 km/s

Diffusion coefficient in NTP air: 0.634 cm‘/s

Flame emissivity: 0.10

Flame temperature: 2323 K

Gas constant: R = 4124.157 m’/s)

Heat of combustion (high): 141.86 KJ/g; (low): 118.93 KJ/g
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Heat of fusion: 58.23 J/g
Heat of vaporization: 445.59: J/g
Limits of detonatability in air: 18.3 to 65 % (vol.)
Limits of detonatability in O,: 15 to 90 % (vol.)
Limits of flammability in air: 410 75 % (vol.)
Limits of flammability in O,: 410 96 % (vol.)
Limiting oxygen index: 5% (vol.)
Minimum energy for ignition in air: 0.02 mJ
Specific heat of NTP gas: Cp =14.89 J/igK
Stoichiometric composition in air: 29.53 % (vol.)
Thermal conductivity of NTP gas: 1.897 mW/cm K
Thermal radiation energy from flame to surroundings: | 17 to 25 % (vol.)
Volume expansivity of NBP liquid: 0.01658 K™
Notes:

1) Thermophysical properties shown above are those of Para hydrogen
2) NTP: Normal temperature and pressure; NBP: Normal boiling point

Table 1. Basic data of hydrogen combustion.
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