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Fig.1 Schematic diagram of air preparation system
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Fig.2 Simulation model of air preparation system
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Fig.7 Current altitude ambient pressure
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Fig.8 Dynamic control schematic diagram of air

preparation system
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Fig.12 Influence of PID parameters on the convergence

speed of system outlet temperature
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Optimization Simulation Analysis of Fuel Tank Inerted Air Preparation System

Liu Chengyan, Guo Binghan, Li Mingchun, Lu Yuliang

Aviation Key Laboratory of Science and Technology on Aero Electromechanical System Integration, AVIC Nanjing
Engineering Institute of Aircraft Systems, Nanjing 211106, China

Abstract: Based on the AMESIim simulation platform, the performance simulation model of the fuel tank inerted air
preparation system is built, and the aircraft flight state parameter model is established. The dynamic optimization
simulation analysis of the system is performed by changing the heat exchange efficiency of the heat exchanger, the
turbine flow rate and other parameters. The performance model of the full flight profile ensures that the outlet
temperature of the air preparation system can be controlled within the range of 75°C+5%C during all flight stages such
as take-off, climb, cruise, and descent of the aircraft. Based on the simulation model, the PID parameters are
optimized, and the convergence speed of the system outlet temperature adjustment is improved. The proposed
simulation analysis method has certain guiding significance for the research of the parameter allocation and control
rate of the air preparation system.

Key Words: air preparation system; system simulation; dynamic simulation; AMESim; fuel tank inerting

Received: 2021-08-09; Revised: 2021-09-20; Accepted: 2021-10-20





