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Combustion Performance Characteristics of a High
Pressure Sub-scale Liquid Rocket Combustor

Jonggyu Kim* - Kwang-Jin Lee** - Seonghyeon Seo* :
Yeoung-Min Han** - Hwan-Seok Choi**

ABSTRACT

Combustion performance characteristics of subscale high-pressure combustor were investigated at
70 bar combustion pressure. All tests were successfully performed without any damage on the
combustor. The mixing characteristics and distribution pattern of the injectors were found to have
considerable influence on the combustion performance. The characteristic velocity of the combustor
was higher in the injector with internal mixing than that of external mixing and in the injector
with smaller mass flowrate. The pressure fluctuations at the propellant manifolds and the
combustion chamber were measured to be less than 3% of the mean combustion pressure to meet

the combustion stability criterion and to prove stable combustion characteristics of the combustor.
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Fig. 1 High Pressure Subscale Combustor #1, 2, 3
Mixing Head
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Fig. 2 Armays of Injector in Mixing Head
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Table 1. High Pressure Subscale Combustor #1, 2, 3

Unit] #1 | # | #3

EAH] 43 5% 4F5F (19a)
A2 F 1.0 0.6
Ea7] 44| mm | 24, 17 17, 17
AARHE |kg/s 6.0 | 49

ALY bar 70

Z ) 6.16

AF A7 |msec 2.75
d24 A7 mm 108 97.8
=ZE% A7 mm 435 39.4
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Fig. 3 High Pressure Subscale Combustor
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Fig. 4 Firing Test of High Pressure Subscale
Combustor
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Figg 5 Traces of Pressures in Propelfants
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Table 2. Test Results of High Pressure Subscale
Combustor #1, 2, 3

Unit| #1 | #2 | #3
A F#F kg/s| 4.11 | 445 | 3.60
A8 #F kg/s| 1.76 | 1.88 | 1.43

24gA I ES 48| bar |83.92 8046 |81.12

A8 WUE= ¢+ | bar |83.8480.34 | 84.63

Axgt bar |73.43 | 69.30 | 67.69
E§ 234 | 236 | 251
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Fig. 6 Comparison of Characteristic Velocity of High
Pressure Subscale Combustor #1, 2, 3
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Fig 6 Traces of Dynamic Pressures in
Combustion Chamber
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