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Table 1 Calculation results between component-based
model and AED software
Parameter AED Model Error
H/km 109728  10.9728 -
Ma 1.451 1.451 -
Input W, /(kgls) 1.723 1.723 -
W, /(kgls) 3.061 3.061 -
Ag/m® 0.4017 0.4017 -
@ 0.448 7 04453  -7.58x107°
miy/(kgls) 90.72 90.75 3.3x10™
T /K 1777.8 17759  -1.07x10°°
T,/K 2 000.0 1999.7 -1.5x107*
/i 0.03096  0.03092  -1.29x107°
Output S 0.03352  0.03374  6.56x107°
™, 3.90 3.92 5.13x107
g 5.128 5.111 3.32x107°
) 2.363 2.364 4.2x107
™, 2.070 2.076 2.9x107°
F/kN 98.586 98.504 8.3x10™
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Fig. 1 Axisymmetric turbofan engine model
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Fig.2 Airflow diagram
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Table 2 Engine number and cooling method
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Fig. 6 Digital simulation of acceleration process
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Acceleration control and influence law of low
infrared characteristics turbofan engine

WANG Yifan, CHEN Haoying, ZHANG Haibo

(Jiangsu Province Key Laboratory of Aerospace Power System, College of Energy and Power Engineering,

Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: In order to explore the influence of infrared suppression measures on engine acceleration perfor-
mance, a universal acceleration control plan for the exhaust system with bleed air cooling of the engine was pro-
posed and formulated, and the acceleration control of low infrared turbofan engine and its influence law were stud-
ied. Firstly, a component—based model of the engine with bleed air cooling center cone, the fully shielded guid-
ing strut and the inner wall of nozzle expansion section is established, and the forward and backward infrared ra-
diation characteristic calculation model of the exhaust system is developed on this basis. Secondly, the feasible
sequential quadratic programming algorithm is used to formulate acceleration control plans for turbofan engines
with different exhaust system infrared suppression measures. Finally, the hardware in the loop simulation verifies
the effectiveness of the above acceleration control plan for the acceleration process of the engine with infrared sup-
pression measures from idle to intermediate state. The results show that compared with the conventional turbofan
engine, the adoption of high temperature wall cooling can reduce the infrared radiation characteristics of the en-
gine by nearly 50% and improve the stealth performance of the fighter, but it will reduce the engine thrust by
nearly 6%, increase fuel consumption by more than 4%, and prolong the acceleration time by about 20%.

Key words: Turbofan engine; FExhaust system; Infrared radiation; Acceleration control plan; Sequen-

tial quadratic programming
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