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Effects of Heat Release Distribution on Scramjet
Performance under Ramjet Mode Conditions
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Abstract: In order to find the influence law of heat release distribution on scramjet performance under ram-
jet mode conditions, a direct—connect combustor experiment and numerical simulation were carried out at the in-
flow Mach number 2.0, stagnation temperature 1100K and stagnation pressure 1.0MPa. Wall-pressure distribu-
tion and 1-D mass weighted Mach number were compared and analyzed for upstream heat release and downstream
heat release. Performance parameters of scramjet component and overall scramjet were also achieved. Results
show that better thrust performance was obtained in upstream heat release mode for the constant total equivalence
ratio. Upstream heat release mode show 18% higher in thrust of scramjet without the nozzle than that of down-
stream heat release mode. However, there was only 2.6% difference of thrust when the scramjet has the nozzle.
The combustor and nozzle were the primary component that are used to produce the thrust, which was more than
90% of the total thrust of overall scramjet for the two heat release modes. As the total equivalence ratio increas-
es, the inlet unstart may be occurred under the upstream heat release mode. Therefore, the downstream heat re-
lease mode should be adopted to produce better thrust performance of scramjet.
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Fig. 1 Configuration sketch of the combustion wind tunnel and combustor model
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Fig. 5 Mass fraction distribution of reactant and product
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Table 1 Scramjet thrust performance for various heat release distributions (N)

Case Isolator Combustor Expansion Nozzle Total
033 -229 909 385 — 1065
033-nozzle -229 909 385 1070 2135
600 -210 1185 280 — 1254
600-nozzle 211 1191 285 927 2191




H37E E1M

AL T BRI A Xk A S AL RE Y R

2021

E]

|

UEHERIE G R E B AT, T BLR A I PR Ry
Aii {32 H]

[

o

Fig. 6 Comparison of mass fraction distribution between

the two heat release modes
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