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The lifting body/linear aerospike is one of three configurations being studied

for an SSTO vehicle. A preliminary aerodynamic database existed for then current

lifting body configuration, however, this data base was developed without

considering plume effects. A combined effort by the Computational Fluid Dynamics

and Experimental Fluids Dynamics Branches was undertaken to determine first

order effects of plume/external flow interactions on vehicle aerodynamics of this

lifting body/linear aerospike configuration. Of interest were plume

pumping/entrainment at low Mach numbers and plume induced separation of flow

over the vehicle at higher altitudes. The CFD analysis included combinations of

four Mach numbers, two angles of attack and four throttle settings. The majority of

the CFD was two dimensional centerline analysis of the lifting body/aerospike.

Incremental plume effects were derived by comparing the power-on, power-off, and

throttled cases and were extrapolated to the preliminary aerodynamic database.

The plume had little effect on the vehicle aerodynamics for supersonic

freestream velocities. At subsonic freestream velocities, the plume affected the

vehicle aerodynamics through both jet pumping/entrainment and the jet flap effect.
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