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Model experiment and numerical analysis on infrared character of

lobed mixer exhaust system

Wang Ding, Ji Honghu
(College of Energy and Power Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: The infrared (IR) characteristic of a turbofan engine exhaust system with lobed mixer was
studied experimentally and numerically, and the results were compared with a relevant annular mixer
exhaust system. The results show that, the lobed mixer can enhance the mixture of core flow and fan
flow and reduce the plume temperature, making the plume IR radiation attenuated; compared with the
annular mixer exhaust system, the IR radiation intensity of the lobed mixer exhaust system reduces at
least 9% in the direction right behind the nozzle exit, and reduces more than 39% in the direction
vertical to the axis of the nozzle exit; the axisymmetric nozzle with low emissivity and high reflectivity
has negative effect on IR suppression because of its strong reflection to the radiation of the high
temperature components within angles range from 40° to 70°, thus, it is appropriate to increase emissivity
and reduce the reflectivity of nozzle wall in order to achieve better IR suppression.
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Fig.4 Sketch map of detection point position
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Tab.1 Emissivity and Phong BRDF model

parameters of each component

Component & Pu oy n
Turbine disk 0.86 0.126 0.014 75
Bypass 0.86 0.126 0.014 75

Strut 0.86 0.126 0.014 75

Cone 0.5 0.450 0.050 75

Lobed mixer 0.5 0.450 0.050 75
Axisymmetric nozzle 0.3 0.350 0.350 150
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Fig.5 Comparison of experimental spectral IR radiation distribution

between exhaust systems with annular and lobed mixer
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Fig.7 Visible projective area of components

of annular mixer exhaust system
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Fig.10 Contribution analysis of IR radiation intensity
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