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Influence of total temperature and pressure at the inlet of
convergent exhaust system of turbofan engine on

temperature distribution at plume centerline

WANG Feng, JI Hong-hu, YU Ming-fei

(College of Energy and Power Engineering,
Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: During the overall process of designing the turbofan engine, the model for
predicting the signature of infrared radiation was established. With the method for calculat-
ing the fluid dynamics, the influence of the total temperature and total pressure at the inlet
of convergent exhaust system of turbofan engine on the temperature distribution at plume
centerline was estimated; the overall process of designing the turbofan engine was required
and the approximate formula for calculating the temperature distribution at plume centerline
was achieved. The result shows that the dimensionless distance corresponding to the dimen-
sionless temperature at plume centerline is proportional to the total pressure of the inner
duct, the bypass duct and total temperature of the bypass duct at the inlet of convergent ex-
haust system of turbofan engine, but inversely proportional to the total temperature of the
inner duct. Therefore, it can be concluded that the summed-up experience formula of tem-
perature distribution at the plume centerline of turbofan engine agrees well with the numeri-

cal results.
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total pressure; plume; exhaust system
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Fig.1 Sketch of simple convergent exhaust system
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Table 1 Boundary conditions of cases

4 NIAE T NIRRT NIRRT SRR
BE/K BE/Pa B/K BJE/Pa

1 831.880 180309.0 353.140 173266.0
2 831.880 108185.4 353.140 103959.6

3 831.880 144247.2 353.140 138612.8
4 998.256 180309.0 353.140 173266.0
5 1247.820 180309.0 353.140 173266.0
6 831.880 180309.0 423.768 173266.0
7 831.880 180309.0 529.710 173266.0
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inner duct and bypass duct towards the temperature

distribution at plume centerline
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Fig. 3 Influence of the total temperature at the inlet
of inner duct towards the temperature

distribution at plume centerline
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Fig.5 Comparison of the temperature distribution at

plume centerline of turbofan engine calculated by
formula from experience and that of case 1,

case 3, case 5 and case 7
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Fig. 6 Convergent exhaust system with afterburner

under non-afterburning condition
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Table 2 Boundary conditions for convergent exhaust

system with afterburner
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