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Study of Injector Damage on Fuel-rich Gas Generator
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ABSTRACT

In the development process of a fuel-rich gas generator using kerosene and LOx for a 30 tonf
class liquid rocket engine, a heat damage occurred at the LOx post of swirl coaxial injectors used
in the gas generator and the problem has been examined. To prevent the heat damage, injectors
are redesigned to have an increased recess while maintaining internal mixing, which minimizes
recirculation region to prevent anchoring of the flame in the recirculation region. The combustion
test results of the sub-scale gas generator showed that this scheme can prevent heat damage of the

LOx post in the swirl coaxial injectors of the fuel-rich gas generator.
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Table 1 Specifications of Second Modified Injectors

Basic
. second modified injectors
injector

injector ID A B C D

injector type bi-swirl coaxial injector

mass flow rate fuel(89 g/s), oxi(30 g/s), O/F(0.33)

oxi. spray angle 65° 90° >90° >90°
fuel spray angle 93° 105°

oxi. post thickness | 0.5mn 0.75mm

recess number 1.0 15 20 32
recess length 1.4mn 2.2mn 3.2mm 4.6mn
characteristics - - tapered oxi. post
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Fig. 2 Schematics of Sub-scale Injection Head
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Fig. 3 Spray Test of Sub-scale Injection Head
with Water
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Fig. 4 10 sec Combustion Test Result of
Sub-scale Gas Generator

Fig. 5 Injector B Damaged after 4.5 sec
Combustion Test
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Fig. 6 Injector C Damaged after 4.5 sec
Combustion Test

Fig. 7 Oxidizer Post of Injector D after 4.5 sec,
10 sec Combustion Tests
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