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Combustion Characteristics of High Pressure Thrust Chamber

with Single Coaxial Swirl Injector

Seonghyeon Seoc, Kwang-Jin Lee, Yeoung-Min Han, Seung-Han Kim, Jong-Gyu Kim and
Woo-Seok Seol

ABSTRACT

Experimental study on combustion characteristics of double swirl coaxial injectors has
been conducted for the assessment of critical design parameters of injectors. A subscale
thrust chamber has been fabricated with a water-cooled copper nozzle, which allows a
chamber to be reused without replacing parts. Two different designs of injectors have
been tested for the understanding of the effects of recess length on combustion. Clearly,
the recess length drastically affects the combustion efficiency and hydraulic
characteristics of the injector. Internal mixing of propellants in the injector with the
recess number of two increases a combustion efficiency and reveals sound combustion
although a pressure drop required for the similar amount of mass flow rates increases
compared with the injector of the recess number of one.
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Fig. 1 A drawing of a double swirl coaxial

injector
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Table 1 Design specification of coaxial swirl

injectors

AN E 405 | #07 | 99
Pa (LOx/fuel) 11.7/11.7 bar
2a 79/119 deg
dhozae 5.05/8.1 mm

B 0.329/0.071 -

n, 8/4 4l
d, 1.65/1.3 mm
L 2.7 5.1 mm
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Fig. 2 A schematic of an
combustor

uni-element

Table 2 Design conditions of an uni-element
high pressure thrust chamber
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Cidear 1753 m/s
residence time 2.5 msec
C’ efficiency 94.5 %
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Table 3 Combustion test results with two
different swirl injectors
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