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Evaluation method of gas-solid two-phase mixed combustion

process in solid rocket ramjet

HUANG Liya, XUE Honghan, ZHANG Jiarui®, MENG Liang, YANG He
(College of Aerospace Science and Engineering, National University of Defense Technology, Changsha 410073, China)

Abstract: In order to reasonably evaluate the primary gas/air mixing combustion process in the secondary combustion chamber of solid rocket

ramjet, an evaluation method of mixing combustion process of solid rocket ramjet based on particle mass concentration was proposed. Numerical

simulation method of engine was established and verified by ground test. Aiming at the mixing combustion process in the afterburner under different

working conditions, the changing trend of mixing degree and combustion efficiency in different definitions was compared by numerical simulation.

Results show that the proposed particle mixing degree and particle combustion efficiency shows the greatest correlation, and the average maximum

information coefficient reaches 0. 916 3 under different working conditions. Moreover, the primary gas/air mixing and combustion process shows the

following correlation laws; the particle combustion efficiency increases with the increase of particle mixing degree, and when the particle mixing

degree exceeds a certain threshold, the particle combustion efficiency remains relatively stable. And the law is verified by experiments.
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240 AT I
IRAR AR LA A2/ mm 20 6.1
2R AR/ mm 96.8 9.8
HEFEF B R/ g 1764.40 1 730.30
R/ g 123.80  120.58
PRI T i/ g 1 640.60 1 609.72
— RIS/ % 92.98 93.03
PSR 1]/ 9.192 9.357
IR/ (¢/s) 178.48  172.03
I s PR (g/s) 1263.2 1269.4

TG -2/ (o/s) 12.0 11.3

I AP R (¢/s) 72.2 72.7

ZHRIE 7.55 7.87
MRS 11/ MPa 0.6646 0.678 4
FRAE R/ (m/s) 1231.5 1257.4

PR E 3R R % 84.06  89.55
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