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Reactive Flow Fields Analysis of End-Burning Combustor
with Different Impinging Type Injectors

Moon-Ki Min* - Soo-Jong Kim** - Chang-Jin Yoon* - Jin-Kon Kim** - Hee-Jang Moon**

ABSTRACT

The end-burning combustion field using impinging oxidizer injectors are analyzed with
tangential type injectors in order to examine their mixing and combustion characteristics. The
impinging type showed further improved mixing effect as well as the combustion efficiency
compared to the previously studied tangential injector. A novel injector capable of delivering
impinging and swirl effect is introduced in this study where it demonstrated that the grain
coning effect can be avoided. It was found that the combined impinging and swirling flow
would promote the radial mixing rate increasing the residence time and the turbulent intensity.
However, the use of the step combustor which may augment the turbulent intensity did not
show any notable difference compared to the basic combustor.
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Fuel inlet diameter : 50 mm

o HE& Fol AA AYelM Al4H

Z(polyethylene)s] TE o122 meHA o Supply ~ |location : z=945 mm
T Zv AgY TAARE AR ARL 9 Hybrid | Oxidizer ~|inlet diameter : 2 mm
BARE AR T 4TS A A0 B | Gupugor | Supply  |number of port : 4
IH[10] ZZIHCIHY)E 24 7AIdRZE ALg

iFicati chamber : 24 mm
3 wX4 A7E FIPSFAT pecication o ustor converging section : 35 mm

Configuration |exit port & nozzle : 35.5 mm
2.1 47 4 9 2= =4 total height : 94.5 mm

Figure 12 <FXF dAFE 93 ALgd"
end-burning dto|E = Ai7|9] AZEo|t) o
% Fig. la)v A% Jd7HAY 5L HAG 4
A #9718 W E3 A (tangential type) A
a7] BH7]e)a, Fig 1b)e £ AT 2185
& ¥ (impinging type) A3tAl FY71E A&3
BFe da7 MEgxe|t

a) tangential type b) impinging type
converging Fig. 2 End-Buming combustor geometry

section injector

exit

port HAUHARAE AMESIAT. x, yHHEE 7IFoR
exit nozzle z 52 958 A4V JAASFo] I3 =& &
THL z=0 mmo|i, UEHY Y& z=945
a) tangential type b) impinging type mmol] 3 FF ).
Fig. 1 Schematic of end-buming hybrid system Figure 39] 2 2d& 2847t A4A9] 315
AA R e FAEC dAd ARl
EHEIA GF FAANGE FA AR qng pEews du UL AR D2
AEH, WA F97) ¥, dad 9Y, e 2 712 2b8Al =Y 7] chamber$} converging 4
HAs AA2 23 A7) W A35e ded
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Figure 2a)¢] d47] ¥4 A3 d7dAdA
Ay end-burning do]|H I = A4 7]e] 7)|EY
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MZE90° 9 AUAo s fEy] AL W

N . L ] . type 1 type 2 type 3 type 4
W A %Ls"k_% 6‘;?}1_ RAHH10]. Fig. 2b)= Fig. 3 Varable impinging model for end-buming
B A7 F3E 228 d4L7E =ASD combustion chambertype 1, 2 : basic
Aot zZ+ dxV)e mdg s 93 334 configuration; type 3, 4 : step configuration)
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Table 2. Specification of the oxidizer Injector and operating conditions of the end-buming hybrid combustor

) Twisted Fuel( G H;) | Oxidizer(Gox)
Inclined | = |
.. |Injection
Injection Angle ¢ Injector Chamb. Supol Suppl
amber
Type Angle 0 nee Location } e. pp.y ,y O/F Ratio
from attach Configuration| Velocity Velocity
from z axis (mm)
point (m/s) (m/s)
(degree)
(degree)
Tangential 0 90 91.5 basic 0.277 225 371
type 1| 1555 0 69 basic 0.277 225 371
Impingin type 2| 1555 14.7 69 basic 0.277 225 3.71
PIEINE [t pe 3| 1555 0 69 step 0.277 225 3.71
type 4| 1555 14.7 69 step 0.277 225 3.71
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