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The Investigation of Matching of Injectors and
Flameholder in High Speed Airflow
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(1. School of Astronautics , Northwestern Polytechnical University, Xi’an 710072, China;

2. Xi’ an Aerospace Propulsion Institute, Xi’ an 710100, China)

Abstract: Based on the flow characteristics of ramjet combustion chamber, combustion characters match of the flameholder

and injectors is investigated by means of photography of using OH spontaneous radiation, and the two-phase flow numerical

simulation. The influence of distance between the flameholder and the injectors on the fuel-air equivalence ratio distribution

behind the flameholder is analyzed. The experiment results indicate that the space between the flameholder and injectors has

signiticant influence on the reaction flow. When the space between the flameholder and injectors increased, the flame was closed

to flameholder. And the flame flashed back when the velocity of air was low. when the space between the flameholder and

injectors shortened, the flame flash back could avoided and the lift-off distance of the flame became small. The flame located

close to the flameholder was due to improved vaporization and mixing at a big space between the flameholder and injectors.
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Fig.1 Layout of the test system
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Fig. 2 Schematic configuration of nozzle and the flameholder
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Tab.1 Layout of matching on flame holder and injectors
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Tab.2 Flame properties behind the flame holer (o =2.4 )

5 — BV e
= OH 4
e 250(D) Gaxiil

KIGHIE

4.2

0 5 10152025303540455055606570
Distance from the holder(mm)

Case [
Ma =0. 166 T

20
sl

10

2.6

Distance from the center(m

0 510152025303540455055606570
Distance from the holder(mm)

)

4.2

Distance from the center(mm|

05 11 5205303540&55055505570
Distance from the holder(mm)

Case Il
Ma =0.228

2.6

Distance from the center(mm)

0 5 10152025303540455055606570
Distance from the holder(mm)

4.2

Distance from the center(m;

0 5 10152025303540455055606570
Distance from the holder(mm)

Case[ll
Ma =0.394

2.6

0 5 10152025303540455055606570
Distance from the holder(mm)

Distance from the center(mm)
Sanmw

[

0 5 1015 20 25 30 35 40 45 50 55 60 65 70
Distance from the holder(mm)

e from the
S6o0a
-
%

Distanc

3

2

A e G
0 5 101520 25 30 35 40 45 50 55 60 65 70
Distance from the holder(mm)

= 30 o T :
£ an
£
= 20|
5
15
8 10 %
®
5
£ n %
E
g5
510 &
£-15
3 -20)
8 25

"0 5 101520 25 30 3540 45 50 55 60 65 70
Distance from the holder(mm)

E £ w0 ]
EZ ~ 1
E 20/ %,

g 15 w

8 10, o Y {
25 L

E 9 e

£ 5 *

g 10 -

£ 15 -

za 0 ]
B 25 o v a0

0 5 101520 25 30 35 40 45 50 65 60 65 70
Distance from the holder(mm)

o

0 5 10 1520 25 30 35 40 45 50 55 60 65 70
Distance from the holder(mm)

£

£x e

e

H w

8 10 e

g s "~ o
o &

E 5 o8

‘910 .

2150 >

£ 20 «

35 w0 a0

0 5 1016 20 26 30 3540 45 50 65 60 65 70
Distance from the holder(mm)




%6 4]

BN, % PR UL P HOWE 5 JORUE RS R 5 S127 -

3 AR TR 1.9 By Jo e
KGR R, AT DL BIREE 4 5 J5 22 B 56 J3E
AR IR mt - R DUl R 2 D 4.2, Hok
T SRR (Ma = 0. 166 ) I, 355 BE P [R) 4 H
Blag 2]k, KSR fr s et IR g Rk

PURTEE S R BRHELL o BRI M 55 7 4 =2 1] [1)
FREPVCHC R AL 2.6 Ja , R 2% 5 O K MG 5t
ARAEIIE - ST ) S A 8l FRE AR IR AL T
i KA LD 50 5 AR e R WA BRI B

®3 RERBHNEFEFMANERA (a=1.9)
Tab.3 Flame properties and photograph behind the flame holer (a=1.9)
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Fig.3 Lift-off distance of the flame
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Fig.4 Fuel-air ratio distributions behind the flame holder
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