239

8
3 HMEETFNDRREOFER ZH LICHT 2%

w® B & oE *® BRRER™"

Numerical Study on Transverse
Hydrogen Injection into a Supersonic Flowfield

by

Kazuhiko YOKOTA and Shojiro KAl
Department of Aeronautics
University of Tokvo Graduate School, Universiry of Tokvo

ABSTRACT

A supersonic flowfield with transverse sonic injection of hydrogen is calculated by
using the two-dimensional Reynolds time-averaged full Navier-Stokes equations and g-
o turbulence model developed by Coakley. A Yee's type second-order explicit symmetric
TVD scheme is applied for spatial discretizations of convective terms of the equations.
Wall pressure distribution of numerical results is compared with experimental data. and
it is shown that the turbulence model is useful. In addition, the interactions between
hydrogen injection and incident shock or expansion wave are simulated by the same
procedure.

‘The numerical results show that hydrogen distribution in the flowfield becomes smaller
by shock wave and larger by expansion wave slightly. When total temperature rises after
an incident shock wave, which means a modeling of chemical reaction in flow, an
interaction flowfield with injection changes drastically. This suggests the importance of
the similar study in chemically reacting flow.
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