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HIGHLIGHTS

GRAPHICAL ABSTRACT

e The effect of ramp height on
parameters such as mixing efficiency,
effective mixing area ratio and
stagnation pressure loss has been
investigated.

e As the height of the ramp increases,
the mixing efficiency increases.

Outlet

e The maximum mass fraction of = [ a2
hydrogen decreases with the increase
of the ramp height.
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Due to the high speed of the air inside the combustion chamber of
Scramjet engines, the proper mixing of fuel and air in the combustion
chamber is one of the challenges and key issues in the design and analysis
of such engines. To improve the mixing, various methods are used,
including the implementation of a ramp ahead of the injection port. In the
present work, the effect of ramp height on the area of double hydrogen jet
cross-jet flow in supersonic airflow has been investigated numerically and
the effect of ramp height on parameters such as mixing efficiency,
effective mixing area ratio and stagnation pressure losses has been
investigated. Numerical simulations have been performed using the
solution of the three-dimensional Reynolds-Averaged Navier-Stokes
equations with the two-equation turbulence model k-w sst. Initially, the
results of numerical solution were validated with the experimental data,
which comparison of numerical solution results with experimental data
shows their good agreement with each other. Then, the effect of the
presence of a ramp upstream of the injection port is numerically
investigated for several ramps with different heights.
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