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Numerical Study of Mixing and Combustion Process of a Scramjet Engine Model

by
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ABSTRACT
In this study, a numerical analysis of combusting flows was made on the scramjet engine which has been tested at Ramjet Engine Test
Facility (RITF) of National Aerospace Laboratory of Japan. Our main purpose is to numerically investigate the physical structures of inter-
nal combusting flows of the engine closely related to the engine working characteristics at Mach 8 flight condition. The numerical method
on unstructured hybrid grid, which solved the Navier-Stokes equations and species conservation equations, based on finite volume cell
vertex scheme and the LU-SGS plus diagonal point implicit time integration algorithm was used. The obtained numerical results were
carefully compared with the real data obtained by the RITF firing tests and showed good agreement with the experiment qualitatively and

quantitatively. In this paper, based on this validation, we focused on the mixing and combustion process of the engine whose working con-

dition changed from a weak combustion to a intensive combustion and a unstart.
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Isolator Const. Combustor Div. Combustor

0.35
0.00 (a)
B 11 £k H,0 BR&DE5 (2=0.025m, P =0.69)
#1 St
(b)
Parameter Vitiation air stream  Hydrogen fuel
Static pressure, kPa 1.55 Table 2
Static temperature, K 330 190
Mach number 6.7 1
Velocity, m/s 2549 1186
H, mass fraction 0 1
0O, mass fraction 0.255784 0
H,0 mass fraction 0.193013 0
N, mass fraction 0.551203 0

X 12 RISHEREDT (2=0.025m , X,<1m)
(@) P =0.69,(b) ® =0.88,(c) ® =1.08

%2 MR E

m, ,g/s Static pressure, kPa P
9 182 0.2
21 413 0.48
30 569 0.69
39 692 0.88
45 892 1.02
47 932 1.08
48 952 1.11
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