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The analyses of the aerodynmamic performance of the combustion mode within Scramjet
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ABSTRACT Two twypical combustion modes within the combustor of the hyperszonic ramjet-———szubszonic
combustion mode and supersonic combustion mode————were analyzed thermodymamically through a
reduced 10 aerodymamics model, their basic characterizticz and the relations between them ars
deduced. For the subsoniec combustion mode, there are two heating ratio limits, the maximum limit
and the minimam limit, corresponding for the shock being pushed upward to the izolator incoming
boundary and for the shock being pumped baclward to the throat dewnstream. For the former, i1t will
cause the inlet unstart if the heating ratic is greater than the maximum limit, for the other, the
combustion mode will transform to the supersonic combusztion mode 1f the heating ratio 1z less than
the minimum limit. For the supersonic combustion mode, there iz a maximum limit for heat ratio
while it iz exceeded the combustion mede will transferm to the =ubsonic mode. In case of throat
fres, the maximuam limit of the heating ratic of the =zupersonic combustion mode iz equal to the
minimum limit of the subsonic combustion mode, and alse the two combustion modes can transform to
zach other rewer=zibly. In performance, for the zubzonic combustion mode the total preszure
recovery will inerease while for the supersonic decrease with the increase of the heating ratioe.
So, for improving performance of the combuster in designing 1t iz reasonable to reduce the area of
the aeradynamic throat or the heating rome, excluding caunsing the inlet unstart. Key words:
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