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Development of 30-Tons LOx/Kerosene Rocket Engine Combustion

Devices(I) - Combustion Chamber
Hwan-Seok Choi*, Young-Min Han*, Young-Mog Kim* and Gwang-Rae Cho**

ABSTRACT

The development of a combustion chamber for a 30-ton; regeneratively-cooled space
liquid rocket engine is described. Starting from the development of bi-propellant swirl
coaxial injectors, essential technologies were verified through subscale combustion
chambers and afterwards applied to the full-scale combustion chambers. A total of 5
full-scale combustion chambers have been utilized to verify ignition, combustion
efficiency and stability, cooling, and duration requirements. A total of 46 combustion
tests were performed among which 23 tests were parallely performed with stability
rating tests using a pulse gun device. The test results have revealed that the 30-tony
regeneratively-cooled combustion chamber fully complies to the performance and
combustion stability requirements and thus concluded that the development is

successfully completed.
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Table 1. Design specifications of KARI
30-tonf thrust chamber
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Fig. 1. Composition of KARI thrust chamber
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Fig. 3. Coaxial swirl injectors investigated
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(b) Fuel (c) LOx+Fuel

Fig. 4. Spray pattern of selected injector

Fig. 5. Firing test of uni-element combustor
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Fig. 6. Modular construction of subscale
combustor

Fig. 7. Baffle injector installed at the center
of subscale combustor head
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Fig. 9. High—-pressure subscale combustor
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Fig. 12. Arrangement of injectors in full-
scale combustor mixing head
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15. 50 mm baffle before and after
stability rating test
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(b) DM5-2 hardware and combustion flame

Fig. 17. Hardware and firing flame of 30-ton:
regenerative combustors

Fig. 18. Pressure measurements at 60s
regenerative cooling firing test of
DM5-2
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Table 4. Test matrix of 30-ton; full-scale
combustion chamber

No. of Total Max. | Chamber

Head | Charmber Tests(SRT) | time(s) |duration(s) | cooling
DM DM1 | 17(13) 36 10 Vi:g
1 DM2 5(0) 22 6 f—c’
DM DM1 3(3) 35 26 a-c
5 DM2 4(1) 123 60 f-c
DM3 2(1) 27 21 f-c
D;\/I DM3 2(1) 66 55 f-c
DM | DM5-1 5(1) 133 50 r-c
5 | DM52 | 8(3) 117 60 r-c

e Al 46(23) 559
xa-c(ablation cooling), w-c(water cooling),

f-c(fuel cooling), r—-c(regenerative cooling)
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Fig. 19. Decay time of pressure peak at

stability rating tests
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