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Steady and Unsteady Operating Characteristics of
Supersonic Exhaust Diffuser for Altitude Simulation

Byung Hoon, Park* - Wan Do, Ki* ‘Ji Hwan, Lim* - Woongsup, Yoon*

ABSTRACT

Evacuation performance, starting transient, and plume blowback at diffuser breakdown of a
straight cylindrical supersonic exhaust diffuser with no externally supplied secondary flow are
investigated. Pressure records in the transitional periods are measured by a small-scale cold-gas
simulator. Flow-fields evolving in the diffuser-type ejector are solved by preconditioned
Favre-averaged Navier-Stokes equations with a low-Reynolds number k-¢ turbulence model edited
for turbulence compressibility effects. The present RANS method is properly validated with
measured static wall pressure distributions and evacuation level at steady operation as well as the

pressure records during the transition regime.
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