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CFD numerical simulation of Hyshot scramjet
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Abstract:” CFD numerical simulation was earried out for cold flow and combustion flow
of the Hyshot scramjet to test the accuraey of turbulence flow model and turbulent combus-
tion model. For cold flow, the'predicted wall pressure profile was in accurate agreement with
experimental data and thé simulation result was insensitive to turbulence flow model choice.
However, thé predieted field of turbulence variables (turbulence kinetic energy and its dissi-
pation rate) in cold flow is strongly influenced by turbulence flow model choice; these turbu-
lence variables affect the mixing of hydrogen fuel and air and the subsequent combustion. In-
deed, the simulation of combustion flow showed strong dependence on turbulence flow model
and turbulent combustion model choice. The best combustion simulation result with SST k-
w turbulence flow model and EDM turbulence combustion model has good agreement with
experimental wall pressure data, but the pressure peak location is slightly deviated. The
effect of fuel injection angle was also simulated. Eight injection angles of hydrogen fuel were
tested and it was shown that the scramjet has best fuel/air mixing and combustion efficiency

with injection angles of 99° and 114°.
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Table 1 Operating condition of experiment*
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) 0 0.51

Maj, 6.25 6.42
pin/Pa 10230 8958

T /K 487 412
on/ (kg/m*) 0.0732 0.0758
tn/ (m/s) 2766 2612
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Fig. 2 Comparison of wall pressure.between
experiment result-and simulation result

with SST k-w turbulence flow model
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Fig. 3 Absolute pressure contour with SST k-w turbulence flow model
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Fig. 4 ~Temperature contour-with SST k-w_turbulence flow model
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Table 2 Net thrust corresponding to single fuel injector at

different injeetion angle o

o/ (%) H i /N

39 4.13
54 11. 65
69 17.09
99 26. 36
114 26. 39
129 21.17
144 15. 38
159 6.59
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