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A Study on Flame and Dynamic Characteristics of Injectors in

Liquid Rocket Engine

Ju-Young Song™ - Kwang-Jin Lee" - Seonghyeon Seo" - Yeoung-Min Han" - Woo-Seok Seol”

ABSTRACT

The objective of the present study is to conduct model combustion tests for various
injectors to identify their combustion stability characteristics. Three different double
swirl coaxial injectors with variation of a recess length have been tested for the
comparative study of CH flame structure and dynamic characteristics. Gaseous oxygen
and mixture of gaseous methane and propane have been employed for simulating actual
propellants used for a full-scale thrust chamber. Upon test results, the direct comparison
between various types of injectors can be realized for the selection of the best design

among prospective injectors.
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Figure 1. Schematic of test apparatus

Figure 3. Uni~element injector

Table 1. Specification of injectors

Injector A [ B l C Unit
P (LOx/ firel) 10.4/10.4 bar
2a 65/120 deg
d e 4.1/8.1 mm
n, 8/4 EA
d, 1.75/1.05 mm
L 64 | 32 1.9 mm
RN 2.0 1.0 0.6
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Figure 4. Typical time traces of dynamic

pressure in the chamber
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Figure 7. Averaged CH flame image of injector B
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Figure 8. Averaged CH flame image of injector C
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Figure 9. Abel-transformed CH intensities of
(a) injector A, (b) B and (¢) C
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