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Performance Seeking of Turbo-Shaft Engines Based on
Improved Particle Swarm Optimization Algorithm
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Abstract : Based on the nonlinear model of a turbo-shaft engine, the propulsion system matrix (PSM) be-
tween the state parameters and the control variables is derived using the step response method. Accord-
ing to the safety requirement of the engine and the physical characteristics of the actuators, the con-
straint of optimization is established. The mathematic models of the maximum power mode and the
minimum specific fuel consumption mode on performance seeking problems are derived. A new distance-
based adaptive inertia weight particle swarm optimization (PSO) is proposed to performance seeking of
the previous two modes. Simulation results show the improvement of the power and the decrease of the
specific fuel consumption with the proposed PSO algorithm using the performance seeking control of the
turbo-shaft engine.
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