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Effects of low emissivity material coating site on wall temperature and

infrared characteristics of exhaust system

Cao Feifei', Ji Honghu', Yu Mingfei’, Wu kaijun'

(1. College of Energy and Power, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China;
2. Guizhou Aero Engine Research Institute, Aero Engine Corporation of China, Guiyang 550081, China)

Abstract: In order to study the effects of the parts coated by infrared low-emissivity material on the wall
temperature and infrared radiation (IR) characteristics of the exhaust system, the wall temperatures and IR
characteristics of the axisymmetric and serpentine 2-D exhaust system were measured in three coating schemes,
i.e., (1) only central cone was coated; (2) only mixer inner surface was coated; (3) both central cone and mixer
inner surface were coated, under the same experimental condition. The experimental results show that the
temperature of the surfaces coated with low-emissivity materials increases, and that of the non-coating surfaces is
also affected by the coating layer. When high-temperature parts are coated with low-emissivity materials, the IR
intensity of the exhaust system can be effectively suppressed in detection angles where the coating surface can be
directly detected, while in other angles the IR intensity varies with the coating scheme. It is appropriate to only
coat the inner surface of the mixer for serpentine 2-D exhaust system, and coat the central cone and the inner
surface of the mixer together for an axisymmetric exhaust system in order to achieve better IR suppression.
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Fig.1 Schematic diagram of axisymmetric exhaust system
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Fig.2 Schematic diagram of serpentine 2-D exhaust system
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Tab.1 Main geometric parameters of serpentine

2-D nozzle
Parameters Value Parameters Value
WIH 4.0 Lg/L 0.51
L/D 2.80 ARg /D 0.24
Lg/L 0.30 ARg/D 0.11
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Fig.3 Assemble coating schemes of low-emissivity materials on the

center cone and mixer
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