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ABSTRACT

A liquid rocket fuel-rich gas generator developed for the first time in the country can produce
combustion gas over the rate of 4 kg/s at 900 K and 58 bar. The gas can be used not only for
driving a turbopump but also for providing heat source for propellant supply tanks. The final design
of the gas generator has been fixed based on the concept and preliminary development tests, and was
validated through structure and heat transfer analysis. The manufacturing involves precision machining,
special surface finish, and welding techniques. The final assessment on the characteristics of ignition
and combustion had been carried out through five combustion tests. This concluded that the present
product satisfies the development requirements.
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Table 1. Gas Generator Concept Design

lem & | Uni | Value
Chamber Pressure © MPa 5.78

Exit Gas Temperature K 900
Overall O/F Ratio - 0.321

Total Mass Flow Rate kg/s 4.40

Fuel kafs 3.33

Oxidizer ke/s 1.07

Residence Time msec 6.0

Turbine ]S)ii?;ztei:g Nozzle mm 274
Turbine Inlet Duct Diameter mm 50
Injector Pressure Drop - Fuel MPa 1.2
Injector Pressure Drop - Oxidizer| MPa 1.2
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Injector Head

| Combustion Ghamber
i

Contraction Exit

Fig. 1 Cross—sectional View of Gas Generator
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Table 2. Heat Transfer and Pressure Drop Analysis

qu, Hot gas side wall temperature, [K] 678

TM, Coolant side wall temperature, [K] 507
T,,, Coolant temperature, [K] 325
hg, Hot gas side i 7248
heat transfer coeff., [W/m"K]

h,, Coolant side 2 15338
heat transfer coeff., [W/m™K]

Heat flux [MW/m’) 2.82
Coolant velocity [m/s] 11.2
Pressure Drop (cylinder part) [bar] 0.97 f
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Fig. 4 Photographs of Chamber Fabrication

Fig. 5 Photographs of Final Welding Procedures
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Fig. 6 Exit Temperature vs. O/F Ratio
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Pressure of GG Manifold & Chamber
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Fig. 7 Time Traces of Pressures

Temperatures of Firing Gas at GG Chamber
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Fig. 8 Time Traces of Exit Temperatures
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