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Improvement of Starting Performance in Supersonic
Exhaust Diffuser with Second Throat
for High Altitude Simulation

Sunghyun Park* - Byunghoon Park* - Jihwan Lim* - Woongsup Yoon**

ABSTRACT

Performance characteristics of the axi-symmetric supersonic exhaust diffuser (SED) with a second
throat are numerically investigated. Computational strategy repeats those for a straight exhaust diffuser
with zero-secondary flows. Renolds-Average Navier-Stokes equations with a standard k- turbulence
model incorporated with standard wall function are solved to simulate the diffusing evolutions of the
nozzle plume. The methodology is validated with accuracy. To predict the improvement of starting
performance by second throat diffuser, diffuser characteristic curve due to the SED equipped with the
second throat is speculated with respect to that of a straight area type as a function of nozzle
stagnation pressure. Principal physics caused by the of the second throst is also addressed in terms of

a second throat area ratio.
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