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Combustion Tests of Sub-scale Combustor for a Liquid
Rocket Engine with Internal Mixing Swirl Injector

YeoungMin Han* - KwangJin Lee* - ByoungJik Lim* - HwanSeok Choi*

ABSTRACT

The combustion test results of the sub-scale combustor having dual swirl injector with internal
mixing for a liquid rocket engine are described. The sub-scale combustor uses liquid oxygen(LOx)
and kerosene as propellants and has an injector head, an ablative material combustor wall and a
water cooled nozzle. The injector head has LOx manifold, fuel manifold, fire face plate, one
center swirl injector and 18 main swirl injectors of internal mixing. The combustion tests were
successfully performed at design and off-design points without any damages on the injectors.
Combustion characteristics velocity of 1756m/s was measured at design point. High frequency
combustion instability was not observed but low frequency pulsations occurred at off-design

conditions.
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Table 1. Design parameters of sub-scale combustor
35 & [ =9
paEably 525 | MPa
E3H(0/p) 2.77
AA fF 601 | kg/s
AbbA 442 | kg/s
9485 7% 1.59 kg/s
Az HH 108 mm
=28 AH 49.8 mm
=] 47
A5 A7 2.20 msec
=EE7Ae] AAAdZe] | 368 mm
22 4% Qa7 BAP) d=
A7l dEs AEA 2 AsE T
M AEYE BUHEXA ARl st A
Hog HUle 988 de F04 WUE=, w
go] 7Hed FY wA], AsiAl 8 AR E #
F/EHRE F :i%ziﬂ A&7t dojuA Fe=
18788 = EA7), FIAA UE=9 dadS



74 el

o[ - Y3

T HEL DL

3t Wzte FIe= face plate, MAZSH
T2 FAHJY FAAY fUI= A
2R 9 B FFEEE FF AFHY 27%,
B9 AS 143%E AAZS dxv) HI L
Al HAo o3 Axd FHol TRV A
e AS AT dadd m2o] AAEHZXA
BEF A

oh 8 o o

Fig. 1 Photo of injector face plate
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Table 2. Test results of sub—scale combustor
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DP 548 | 2.80 | 1756 0.9
OD1 | 444 | 234 | 1730 8.5
OD2 | 460 | 294 | 1728 5.3
OD3 | 620 | 319 | 1770 0.5
Ob4 | 617 | 258 | 1776 0.6
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