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ABSTRACT

During the operation of a dual-mode scramjet, the transition from ramjet to scramjet or vice-versa is
inevitable and detailed gas dynamics related to the mode transition is of practical importance for safely
operating the dual-mode scramjet. In the present study, theoretical and computational analyses have been
carried out to investigate the detailed flow physics during the mode transition. The present computations
have simulated the internal flow field in the Michigan dual mode combustor (MDMC) model which has a
single hydrogen fuel injection normal to the wall and the unsteady compressible Navier-Stokes equations
were solved using a fully implicit finite volume scheme, with Reynolds stress closure model and laminar
finite - rate reaction model. The total temperature at the inlet of isolator and the hydrogen fuel equivalent
ratio were changed to investigate their effects on gas dynamics of the mode transition. The results showed
that at given Mach number and total temperature, the increment in the hydrogen fuel equivalent ratio causes
the scram-mode to ram-mode transition which is discontinuous with a non-allowable region. There was a
limit value for the fuel equivalent ratio to maintain the flow conditions constant and a further increase in the
equivalent ratio induced the upstream flow states to change. The variation in the total temperature changed

the boundary of the mode transition.
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Fig. 3 Static pressure distributions along the top wall.
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