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Effect of the Engine Nacelle on the Flow

around the Spaceplane

Yoshiaki Tamura, Kozo Fujii (ISAS), Shinichi Kuroda (IHI)

The flows around a spacplane with/without the engine nacelle were numerically simulated. The flow field was di-

vided into six zones in the case with the engine and into two zones in the case without the engine and computed with a zonal
method using the Fortified Solution Algorithm. The flow Mach number is 2.75 and the angles-of-attack are 0, 5 and. 10
degrees in the both case. The computed results were compared with an experiment and showed the reliability of the current

computation though there was a small discrepancy of the lift coefficient in the case of 5- and 10-degrees-angle-of-attack

with the engine. The effects of the engine (o the upper surface of the wing is the enhancement of the leading-edge vortex.

The flow from the diverter pushes the flow along the cowl outward and the pushed flow rolls over the wing so that the

leading-edge vortex is enhanced. Under the wing, the flows from the diverter and from the tips of the cowl form vortical

flows and decrease the pressure on the lower surface of the wing. Utilization of a turbulence model, especially to the flow

inside of the duct, was suggested for the further research.
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