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A Study on the Combustion Performance
with Variation of Fuel Injection Hole Configuration
at Supersonic Combustion

Kyungjae Lee*' - Sanghun Kang* - Yangji Lee* - Sooseok Yang*

ABSTRACT

In order to investigate the effect of fuel injection hole configuration within the scramjet combustor,
experiment and quasi-one-dimensional analysis was performed. And the results were compared with
experiment and analysis result which were performed in 2008 with same facility and test condition.
Fuel injection hole size was decreased and quantity was increased. However the depth of fuel
penetration and fuel flow were maintained. As a test result, combustion performance was increased

significantly with no-cavity injector and slightly with plain-cavity. However, combustion performance

with zigzag-cavity was decreased.
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Table 1. Specification of the RAMSYS

Description Value
RN 1 ~ 1.5 Mpa
A= 800 ~ 2,000 K
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Fig. 3 Configuration of the Fuel Injector
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Table 2. Supersonic Combustor Test Condition

Description Value
R 1.2 Mpa
H2x 2,000 K
LG 2.5
e 70 kPa
2T 889 K
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Fig. 4 Wall Pressure Distribution with No—Cavity
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Fig. 5 Comparison of No-Cavity with ¢ = 0.17
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Fig. 6 Comparison of No-Cavity with ¢ = 0.26
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Fig. 7 Comparison of No-Cavity with ¢ = 0.46
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Fig. 8 Wall Pressure Distribution with Plain—Cavity

Figure 9%-F Fig. 1171A= 4A¥ 359
T AR @l dRRe] Wl mE da
315 vlwgl Tgzol) Figure 9% 0.172
2 d85E EAele W 2%E vl
Zolt} 2008d Ao M= g gk
o] AZEAPA HAHE A A8 HEAF
AHEBEAS Welle mloFshbrl AAE <
7F AZEA. o5 Fate] FdH 0172
BAZ W EAT el met A
b geut, a1 wse nnshths
st

OH

o
s

B Lop

i3
e

r_&
4o 4o
o off kU N om o2 & T (R R

Soox r2 ol

fl

T A

4

——P2{0.17+D

——P1(0.17)_2008

Figure 10
We) Asge Mg aezolt. ¥
PFol A= 0269 %ﬁ‘ﬂ]"ﬂ/ﬂ ds #
99 Rl w4 ok = AagEel S

a5 A
3]

e 09\. rlr o
e o

of £
O
L
. e
Y
ofl
ol
ol
é
FlIF



——P2(0.24)4D

——p1(0.26)_2008

-100 0

Fig. 10 Comparison of Plain—Cavity with ¢ = 0.26

100 200 300 400 500 600 700 8O0 900 1000

Figure 112 0469 T JHIZ A8 E EAEY
o] AAZES vHlu a2 Zolg. F A
Ik B %ﬂé‘*ﬁoi 23l dz

——P2(0.46)4D

—s—P1(0.46)_2008

\F’""*t:.-a

100 0

Fig. 11 Comparison of Plain—Cavity with ¢ = 0.46
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Fig. 12 Wall Pressure Distribution with Zigzag—Cavity

Figure 13%¥ Fig. 147t A<= A2A1¥ F5
oA AsEke] Wsle] WE A4 F ¥EE vl
3 Jejzolt} Figure 132 QWIS 0178 &}
?ﬂi‘é HA}’E}‘RQ—% “119] 734% H]

——W2(017}+D

——W1(0.17)_2008

m

1.::-""“‘-‘-" “h""-i_ﬂ

100 0 100 200 300 400 500 600 700 800 9S00 1000

Fig. 13 Comparison of Zigzag—Cavity with ¢ = 0.17
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Fig. 15 Comparison of Zigzag—Cavity with ¢ = 0.46
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Fig. 17 Comparison Pressure Distribution with ¢ = 0.26
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