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Effect of flame stabilizer relative parameters on combustion and

flow field in water ramjet
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National University of Defense Technology, Changsha 410073, China)

Abstract: When the blunt body flame stabilizer installed in the combustion chamber, part
of the burnt high-temperature combustion products can ignite fresh combustible mixture in the re-
circulation zone at the rear of the flame stabilizer so that the stable and efficient combustion can be
achieved. By changing the flame stabilizer relative metal fuel inlet height and relative primary wa-
ter inlet position, the effects-of two.different relative parameters: relative metal fuel inlet height
and relative primary water inlet position, on mixing, combustion and flame stability in the com-
bustion chamber were compared and analyzed. The results showed that when the relative metal
fuel inlet height H was greater than 1, the combustion flame cannot be stabilized in the recircula-
tion zone. When the relative position of flame stabilizer was fixed, the flame stabilization effect in-
creased with the decrease of relative metal fuel inlet height in a certain range. Furthermore, there
was superior relative metal fuel inlet height (H=1), which made the mixing efficiency and flame
stability better in the combustion chamber. When the relative metal fuel inlet height H=1 was

kept unchanged, considering the flame stability, aluminum/water mixing efficiency and engine
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performance synthetically, L=0.5 was the ideal relative position of flame stabilizer.

Key words: flame stabilizer; water ramjet; combustion chamber; recirculation zone;

mixing efficiency
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Table 1 Properties of water reacts metals

| EE/ KiK. /K ﬁﬁﬂﬁ%%%‘&ﬁ/
I (g/em?) (kJ/m?*)

Be 1.85 1560 2744 66. 67

B 2.34 2450 3931 44.02

Al 2.70 933 2767 40.91

Mg 1.74 923 1366 23.21

Li 0:53 454 1620 15.16
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Table 2 Specific impulse of engine at different

relative heights

HEX iR S Foub /((N-s)/kg)
1.36 5703. 26
1 5416.31
0.8 5475.83
0.68 5621.51
0.5 5235.33
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Fig.12 Temperature distribution at different relative positions
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Table 3 Specific impulse of engine at different

relative positions

AHXT A L oo /((N-s)/kg)
0.75 5270.16
0. 66 6 126.02
0.625 5329.49
0.5 5416. 31
0.25 5439.12
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