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Design and Fabrication of Full-Scale Regenerative Cooling
Combustlon Chamber (£=12) of Liquid Rocket Engme for
Ground Hot Firing Tests

Jong-Gyu Kim* + Yeoung-Min Han* - Seonghyeon Seo*
Kwang-Jin Lee* - Hwan-5eok Choi*

ABSTRACT

Design and fabrication of a 30-tonf-class full-scale regenerative cooling combustion chamber of a
liquid rocket engine for a ground hot firing test are described. It has chamber pressure of 60 bar
and nozzle expansion ration of 12 and manufactured to have a single welded structure of- the
mixing head and the chamber. The material of the mixing head is STS316L which has excellent
mechanical property in cryogenic condition. The chamber comprise of the cylinder, nozzle throat,
and 1st/2nd nozzle parts. The material of the inner jacket is copper alloy/STS329J1/STS316L and
that of the outer jacket is STS329]1. The components of the combustor were manufactured by
mechanical processing including lathing, milling, MCT, rolling and pressing. The machined
components were integrated to a single body by means of general welding, electron beam

welding(EBW), and brazing.
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Table 1. Specifications of a Combustion Chamber

Chamber Pressure 6.0 ][MPa

Total Flow Rate 88.8 |kg/sec

__________________________________________________________ Oxidizer Flow Rate| 630 |kg/sec_

O/F ratio 2.4

C* Efficiency 9.0 (%
C*(designy 1710.1 |m/sec
Contraction Rato a4
Injector Pressure Drop | 11.0 |Bar
Chamber Cooling Pressure Dro 15.0 |Bar

Fig. 1 Full-Scale Regenerative Cooling Combustion
Chamber (e=12)
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(@) Fuel Inlet

(b) Cooling Channel

Fig. 3 Schematic of fuel inlet and cooling channel
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Fig. 4 Mixing Head Assembly Procedures
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Fig. 6 Schematic of 2nd Nozzle Inner Jacket

Fig. 7 2nd Nozzle inner Jacket Fabrication
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Fig. 8 2nd Nozzle Outer Jacket Rolling Procedure
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Fig. 9 2nd Nozzle Outer Jacket Pressing Procedure

Fig. 10 Photographs of Fuel Inlet Part
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