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Development of High Pressure Sub-scale
Regeneratively Cooled Combustion Chambers

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

ABSTRACT

The development of high-pressure sub-scale combustion chambers is described. A total of four
high-pressure sub-scale combustion chambers having either a detachable structure of the mixing
head and the chamber or a single welded regenerative cooling structure have been developed.
The sub-scale combustion chambers have a chamber pressure of 70 bar and propellant mass flow
rate of 51~9.1 kg/s. The propellant mass flow rate and the recess number of the injector were
changed for the improvement of combustion performance and they were validated through hot
firing tests. The design and manufacturing techniques of regenerative cooling channel and film
cooling to be applied to the full-scale combustion chamber were adopted through the present

development and verified.

Key Words: Sub-scale Liquid Rocket Combustion Chamber (543 AAZA A47]), Coaxial

Swirl Injector (&3 <7 &A}71), Regenerative Cooling (#4¥7}), Film Cooling
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Fig. 1 Schematic of mixed type coaxial swirl injector.
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Table 1. High Pressure Sub-scale Combustion Chamber

Model #1 Model #2 Model #3 Model #4
<A A 19 19 37 37
Recess 0.6 0.6 0.6 — 1.25 1.25
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e Kerosene :1.8 kg/s|Kerosene : 1.5 kg/s|Kerosene :2.8 kg/s|Kerosene :2.8 kg/s
St = 70 bar
o v 1716 m/s 1716 m/s 1720 m/s 1720 m/s
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Fig. 3 Pressures of Manifolds & Chamber Model #1, 2
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Fig. 5 Pressures of Manifolds & Chamber and Temperature of Cooling Kerosene Model #4
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