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COMPUTATIONAL ANALYSIS OF MULTIPHASE FLOW IN AIRCRAFT NOZZLES
BY SOLID/LIQUID MIXED PARTICLE INJECTION

S.H. Ryu, Y.R. Lee, C.M. Shin, R.S. Myong”

School of Mechanical and Aerospace Engineering, Gyeongsang National University, South Korea

Infrared (IR) signals from the hot exhaust gases of aircraft engines have a significant impact on the survivability
of aircraft. Several methods were developed to reduce IR signatures to avoid tracking by IR signatures generated in
the exhaust, or decoy flares are used to deceive IR seckers. Research into injecting water particles to lower the
exhaust gas temperature or injecting carbon particles to shield the plume has also been previously conducted. In this
study, we propose a method for injecting solid/liquid mixed particles that lower the exhaust gas temperature and block
IR signal propagation generated in the exhaust gas. The multiphase flow in aircraft nozzles by solid/liquid mixed
particle injection was analyzed using the CFD code for the total flow rate of particles corresponding to 5%, 10%, and
20% of the exhaust gas flow rate. After analyzing the characteristics of the mixed particles interacting with the exhaust
plume, the optimal flow rate of water and carbon particles with a small thrust penalty was obtained.
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Fig. 1 MWIR signal distribution around the aircraft[2]
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Fig. 8 Spectral radiance of exhaust plume at rear of nozzle
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(a) Thermal flow field of nozzle with particle injection
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