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Experimental study of combustion stability assesment of injector

Kwang-Jin Lee”, Seonghyeon Seo’, II-Yoon Moon', Yeoung-Min Han', Woo~Seok Seol’,

Soo-Yong Lee

ABSTRACT

The objective of the present study is to develop methodology for the assesment of
combustion stability of liquid rocket injectors. To simulate actual combustion occurring
inside of a thrust chamber, a full-scale injector has been employed in the study, which
burns gaseous oxygen and mixture of methane and propane. The main idea of the

experiment is that the

mixing mechanism

is considered as

a dominant factor

significantly affecting combustion instahility in a full-scale thrust chamber. Single &
multi split triplet injectors have been used with an open-end cylindrical combustion

chamber.

The characteristics

revealed by excited dynamic pressures

in  gaseous

combustion show degrees of relative acoustic damping depending on operating conditions.
Upon test results, the direct comparison between various types of injectors can be
realized for the selection of the best design among prospective injectors.

Key Words @ Combustion Stability, Acoustic Damping, Split triplet injector
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Table 1 Operating specifications of a
fullscale thrust chamber

Item Unit | Value Note
Chamber Pressure | MPa 1.38 | 14.08kgf/cnf
Oxygen Flow Rate | kg/s 40.79 F-00-F

Fuel Flow Rate kg/s 17.07 F-QO-F
Oxygen Density kg/m' 1030 -
Kerosene Density | kg/m' 779 -

Table 2 Hydrodynamic parameters of a
fullscale thrust chamber

Mass Flow ol g/s | 189
Rate of -
Injector mfi g/s| 79
d 0 mm | 22
Orifice Size
d f mm 16
o Uo m/s | 24.13
Velocities
uf m/s | 24.61
Parameter g= L(%) 05 - 1.12

Fig. 1 Schematic of Uni-element FOOF type
impinging injector

H } “Lonnnt vt

Fig. 2Flow diagram of injector combustion
stability test rig
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Fig. 3 Schematic of stability margin
determination
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Fig. 18 combustion in model chamber
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