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Cycle Parameters Matching Design Based on Fast Iterative Aircraft/Engine Performance Integration
CAO Ming—dong, WANG Zhao, GAO Jing—yu, FAN Wei, LIU Bing
(AECC Sichuan Gas Turbine Establishment, Chengdu 610500, China)

Abstract: Aiming at the overall performance parameters matching design for a 150kN class high bypass ratio turbofan engine, taking
the mission requirements of A340-300 aircraft as an example, a fast iterative optimization method based on aircraft/engine performance
integration is adopted to couple and iterate the aircraft/engine integration design and engine overall performance design, thus to optimize the
design of the overall performance scheme for high bypass ratio turbofan engine with multiple constraints. The results show that when the
engines meet the mission and payload requirements of the aircraft, as well as constraints in terms of size, weight, and emission, the
maximum take—off weight of the aircraft is reduced by 14.33%, and about 8%—9% lower compared with the actual maximum take—off weight
of A340-300 aircraft; the fuel consumption is about 20.6% lower than that of the original scheme. On the premise of ensuring a good match
between the engine and the aircraft, the design difficulty of both the engine and the aircraft is reduced to a certain extent through iterative
optimization of the aircrafi/engine integration. The ideas and methods are reasonable, feasible, and have practical engineering value.
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Performance requirement
h=0m,At =300s
h=0m,Ky=12,u=003,C,, =22
Takeoff Rotation h=0m,Ky =12,A8, = 35,C,,, =22
Constant Speed Climb h = 0~480 m,V = 350 km/s

Segment

Warm Up

Takeoff Acceleration

Horizontal Acceleration h =480 m,Ma = 0.32~0.40

Acceleration and Climb h = 480~10668 m,Ma = 0.40~0.80
Cruise h = 10668 m,Ma = 0.80,As = 13000 km

Constant Speed Turn h =3000 m,Ma = 0.525,n=1.1,N=3
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Takeoff Thrust in i Loop Iteration/kN = Fy
Cruise Thrust in i Loop Iteration/kN = Fe,,
Combustor Exit Temperature/K <1800
HPC Exit Temperature/K <850
Un—cooled LPT Inlet Temperature/K <1250
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Optimization Variable Lower Limit Upper Limit
Bypass Ratio 4.0 10.0
Outer Fan Pressure Ratio 1.4 1.8
Inner Fan Pressure Ratio 1.2 1.4
Booster Pressure Ratio 1.5 3.5
HP Compressor Pressure Ratio 5.0 12
Combustor Exit Temperature/K 1350 1600
Fan Inlet Mass Flow/(kg/s) 100 250
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