DB ri=

J. Comput. Fluids Eng. Vol.28, No.1, pp.1-11, 2023. 3/ 1

3137) Serration A =Z9 454 HEAA o] B35 A

= 1 2 *1
AEERAM S HA A Y A

P e A By
sl e Y2 A A AE

COMPUTATIONAL ANALYSIS OF THERMAL FLOW FIELD AND OBSERVABILITY
OF AIRCRAFT SERRATED NOZZLES

C.M. Shin,' S.H. Ryu,' K.J. Jung” and R.S. Myong'

'Graduate School of Mechanical and Aerospace Engineering, Gyeongsang National University
*Material/Energy Center, Agency for Defense Development

In this study, by applying a serration shape to the exhaust nozzle of an aircraft, the thermal flow field,
infrared, and radar cross-section signals were analyzed through computational analysis, and the effect on
observability was studied. The length and number of serration shapes were selected as the design variables of the
nozzle and the weight change was kept minimal. The temperature distribution and the turbulence kinetic energy
of the thermal flow field were examined, and the mixing tendency due to nozzle deformation was compared for
each section. The infrared signal was then calculated based on the thermal flow field data. The average infrared
radiance value of the serrated nozzles decreased by up to 10.4% compared to the circular shape. Monostatic
radar cross-section was calculated for the 10 GHz frequency for the electromagnetic wave analysis, and its effect
on the azimuth angle was analyzed. When the serration shape was applied, it turned out that the average radar
cross-section value was reduced by up to 7.4%. Overall, the exhaust plume flow was diffused and the infrared
and radar cross-section signals were reduced for the serrated nozzles.
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Table 1 Computational conditions

Cruise Condition (12,000 m)

Pressure [Pa] 19,400

Free Stream Temperature [K] 216.7

Mach 0.85

Flow Rate [kg/s] 11.24
Core Inlet Temperature [K] 1,024.38
Pressure [Pa] 105,649

Flow Rate [kg/s] 3.549

Bypass Inlet Temperature [K] 389.26
Pressure [Pa] 105,117

Wall No-slip, Adiabatic
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Table 3 RCS analysis conditions

Parameters Conditions
Frequency 10 GHz
Radar Type Monostatic
Polarization VV-Polarization
Solver PO
Azimuth Angle 0° - 180° (Interval 1°)
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