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Combustion Characteristics associated with a Swirl
Chamber and Nozzle Length of Coaxial Swirl Injectors

Byoungjik Lim* - Seonghyeon Seo* - Hwan-Seok Choi* - Young-Hwan Choi** - Seok-Jin
Lee*™ - Yoo Kim****

ABSTRACT

A study on the varjation of combustion characteristics by injector geometries was conducted. Coaxial
swirl injectors were used. Existence of swirl chamber and variation of a nozzle length become key
parameters. Injectors were identified as open, closed and mixed type by existence of swirl chamber.
Variation of nozzle length was made extruding the both nozzle along the axis while other design
parameters remain the same. A uni-element combustor with ablative material liner and a water cooled

nozzle made by oxygen free copper with outer stainless steel casing were used.
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Table 1. Results on Performance Values

T - Test No.
e N ol@ o]
AA9AI7Hsed) 21 | 21 | 20
fHe/9) 316.23 | 32095 | 319.36

[ OF 267 | 270 | 276
Aa3(bar) 1907 | 5086 | 50.20
=FEA R (mm) 1143
CH(my/s) 1592 | 1626 | 1613
AAAAIHsed)| 20 | 19 | 21 | 21
F3(g/s) 305.% | 310.36 | 293.18 | 308.67

1 |OF 263 | 272 | 242 | 289
d2-%(bar) 54.05 | 5497 | 5423 | 57.36
=Z2EA3(mm) | 1115 | 1113 | 1095 | 10%4
CHmy/s) 1724 | 172 | 1742 | 1746
JAhAIZNse)| 24 | 23
i g/s) 24350 | 242.92

o [9/F 28 | 284
A23H(bar) 59.26 | 59.06
=ZEA%mm) | 1078 | 10.78
CH(m/s) 1646 | 1642
A bAINsed)| 23 | 21
TE{g/s) 20277 | 2477

v OF 282 | 2%
2%k(bar) 6134 | 6095
=5EA % (mm) | 10.78 | 1078
CH(m/s) 11702 | 1670
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Fig. 7 RMS Value of Pressure Perturbation
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Table 2. Results on Pressure Perturbation

Test No.
Type| B0 =5 T"5 T o | @

FOIC | 01936 | 01807 | 01745
I FEIC 03450 | 01872 | 0.2602
CDP 03575 | 02602 | 02710
FOIC 01306 | 01538 | 0.1187 | 01308
I FHC 01233 | 01988 | 0.1649 | 01815
CDP 02578 | 03898 | 02861 | 03420
FOIC 0.6657 | 0.3566
m FFIC 03535 | 02587
CDP 10125 | 05579
FOIC 09291 | 1.0591
v FFIC 05153 | 05223
apr 11782 | 14253
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