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ABSTRACT

The effects of the injection methods on mixing of hydrogen in the free stream are
investigated. The numerical simulations are performed by solving the full two-dimensional
Navier-Stokes equations using the explicit symmetric TVD scheme. As the injection methods,
single injection, tandem injection, and parallel injection are examined. The injected
hydrogen mass flow is constant in all cases. Injection methods are evaluated by the
correlation between the mixing efficiency and the mass flow averaged total pressure loss at
the outlet boundary of the computational region.

First, the injection angle is varied in case of single injection. The results show that
the more forvard the injection angle is leaned, the more deeply hydrogen penetrates into the
free stream. Second case is tandem injection, and the distance between or mass flow ratio
of twvo injections is varied. The results show that the upstream injection blocks the main
stream, so the barrel shock of the downstream injection becomes larger and dominant in
mixing in tandem injection. Last is parallel injection, and the distance from the wall to
the injection is varied. The results showv that parallel injected hydrogen can be mixed in
the free stream in spite that it has no momentum perpendicular to the free stream. This
shows that the perpendicular momentum of injected hydrogen hardly gives effects on mixing in
a two-dimensional flov. The correlations between the mixing efficiency and the total
pressure loss in all cases show that the mixing efficiency in the parallel injection is two
times as much as in other methods of injection. The reason is that hydrogen can be mixed in
the upper and lower directions. In addition, it is quantitatively shown that the

perpendicular momentum hardly influences on mixing efficiency.
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