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Experimental Investigation of Infrared Signatures of Serpentine 2-D Nozzle
Exhaust System with Different Shield Ratios
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(1. Guizhou Aero Engine Research Institute, Aero Engine Corporation of China, Guiyang 550081, China;
2. College of Energy and Power Engineering, Nanjing University of Aeronautics & Astronautics, Nanjing 210016, China)

Abstract: To explore the infrared radiation characteristics of double serpentine 2-D exhaust system with
different blocking rates, the wall temperature distribution and infrared radiation characteristics of serpentine 2-
D exhaust system with shield ratios of 55% and 100% are experimentally studied and compared with the
corresponding reference axisymmetric exhaust system. The results show that the overall temperature of the
serpentine nozzle wall is about 25% higher than that of the reference axisymmetric nozzle, and there is a local
high temperature area near the upper wall downstream of the first turning. After increasing the shield ratio of
the serpentine nozzle, the temperature gradient intensifies and the heat stress concentration. Compared with
the reference axisymmetric nozzle, the serpentine 2-D exhaust system with 55% and 100% shield ratios has
outstanding infrared suspension effect, and the rear(a=0") infrared radiation intensity is reduced by 77.7%
and 79.3% , respectively. From the comprehensive evaluation of temperature and infrared radiation intensity,
the shield ratio is not the best for full occlusion. After the shield ratio is increased from 55% to 100% , it can
only effectively suppress the infrared radiation of the upper detection surface =5 and 10°, and hardly change
the other backwards . The infrared radiation in the detection direction should be weighed and optimized during

engineering design.
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Fig.1 Model of baseline axisymmetric exhaust system
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Table 1 Design parameters of serpentine 2-D nozzle

S8 SR=55% SR=100%

W/H 4.0 4.0
L/D, 2.75 3.0

A /A, 0.75 0.75

Lo/L 0.30 0.30

Le/L 0.51 0.51

AY/ D, 0.24 0.24

AYy/ D, 0.20 0.40
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Fig.4 Exhaust system model on the test bench
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Table 2 Experiment status of infrared radiation
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