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Preliminary experiment on spontaneous ignition performances

of cavity-based strut flameholder

LIU Yuying, XIE Yi. LIU Yang, JIN Jie

(School of Energy and Power Engineering,

Beijing University of Aeronautics and Astronautics, Beijing 100191, China)

Abstract: The spontaneous ignition performances of a cavity-based strut flameholder
were preliminarily investigated with spray distances of 5— 50 mm at atmospheric pressure,
the air temperature and oxygen volume fraction were within the range of 750 —900 °C and
13.4%—15. 8%, Mach number ranged from 0. 20— 0. 28. Results showed that the flame-
holder could be-autoignited when the inlet temperature was above 850 °C. As the inlet tem-
perature increased, the performances of spontaneous ignition improved. When the inlet Mach
number became larger, the temperature range for successful spontaneous ignition became
narrower. With the increase of fuel injection distance, the autoignition performances of the

stabilizer were improved. The cavity structure of the stabilizer could stabilize the flame.

Key words: spontaneous combustion; ignition; strut flameholder; bluff body; cavity
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Table 1 Experimental results of spontaneous ignition
(L=5mm)
Ma, =0. 20 Ma, =0. 24 Ma, =0. 28
t,/C
FURKEOL  f BARRRLL f A S
700 O O O
750 O 0.003 O 0.003 O
800 ( J 0. 004 o 0.003 O 0.003
850 ( } 0. 005 [ J 0. 004 [} 0.003
900 [ } 0.005 [ } 0.005 [} 0. 005

2 BBRAMAWELER(L=30mm)

Table 2 Experimental results of spontaneous ignition

(L=30mm)

) Ma, =0. 20 Ma, =0. 24 Ma,=0. 28
S amtn s AmER s amER s
700 O 0.004 O O
750 O  0.005 O 0004 O
800 ® 0005 & 0004 O 0.003
850 ® 0006 @ 0.004 @ 0.0035
900 ® 0005 @ 0.004 @ 0.0035

x3 BBRNAEER(L=50mm)

Table 3 Experimental results of spontaneous ignition

(L=50mm)

Ma, =0. 20 Ma, =0. 24 Ma, =0. 28
t,/C

BB f HBMESL 5 BRMEN S
700 O 0004 O O
750 ¥ 0.005 O 0.003 O
800 ® 0005 @ 0003 O 0.0025
850 ® 0003 @ 0003 @ 0.003
900 ® 0003 @ 0.003 @ 0.0035

FTLLE s M SHORS RE % AE 1 =850 °C
Ma, £ 0.20 ~0.28 JL N H f 4 0.002 5~
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