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Performance of ramjet combustor based on cavity/strut structure
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Abstract: Strut injection was proposed to replace wall injection in ramjet combustaor, in
order to promote the combustion efficiency and avoid the problem of inhomogeneous mixing
of fuel and mainstream, which was caused by fuel centralized near the wall with wall injec
tion in ramjet combustor based on cavity flameholder. The distribution of fuel and flow field
structure in ramjet combustor based on cavity/strut structure was simulated. The effects of
strut on mixing and performance of ramjet combustor were studied. It was found that the
strut made homogeneous fuel distribution in the whole flow channel, enhanced the mixing of
fuel and air, enhanced the mixing efficiency and combustion efficiency of the combustor exit
by 21. 4% and 20. 5% respectively, although it reduced the total pressure recovery coeffi-

cient of the combustor exit by 6. 3% compared with that under the wall injection method.
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The improvement of combustion efficiency made up the additional total pressure loss, and in-
creased the specific impulse of the combustor exit by 39, 6% under the strut injection meth-
od. Therefore, it is good for improving the combustor performance when the cavity/strut

structure is used in ramjet combustor.

Key words: ramjet combustor; cavity/strut structure; mixing efficiency;

combustion efficiency; strut injection
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1

Fig. 1 Schematic of ramjet combustor

2

Fig. 2 Schematic of axisymmetric combustor used in ground direct connect experiment

3

Fig. 3 Schematic of cross section of strut
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Fig. 6 Grid of model in Ref. [12]
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Fig. 4 Schematic of cavity structure
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Table 1 Experimental condition in Ref. [12]
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Fig. 7 Verification results of grid independence
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Fig. 8 Comparison between numerical results in this

paper and experimental results in Ref. [12]
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Fig. 9 Streamlines near the cavity flameholder
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Fig. 10 Diffusion traces of kerosene droplet
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Fig. 11 Contours of kerosene mass fraction on each

cross section along axial direction

33 /

600K,

. Rogers

12

[18]

12

10

( )

(strut injection)

0.4

21. 4%, ,

12

Fig. 12 Variation of mixing efficiencies along axial

dirction with two injection methods

13 14
(X=0 3m) (X=
0. 45m) ,
D Z=—0. 06m H
Z:_O. 06 m ’
13

Fig. 13 Local streamlines in combustor without strut
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Fig. 14 Local streamlines in combustor with strut
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Fig. 15 Combustion efficiencies with two injection

methods at equivalence ratio of 0. 8
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Fig. 17 Temperature isolines on the
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Fig. 18 Variation of combustion efficiency with pressure recovery coefficient and specific impulse
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