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Thermodynamic Modeling and Simulation of a Geared Turbofan Engine with

Hydromechanical Control System
Amin Imani”, Ali Rasti Jahromi?
! Assist. Prof., Department of Mechanical Engineering, Faculty of Engineering, Bu-Ali Sina University, Hamedan, Iran
2 PhD, School of Mechanical Engineering, Iran University of Science and Technology, Tehran, Iran

Abstract

In this paper, in order to investigate the performance of a geared turbofan engine and its control system, the
thermodynamic modeling of the engine along with the modeling of the corresponding hydromechanical
controller is conducted. Engine test data is used for validation of engine performance simulation. The
maximum difference between engine modeling outputs and engine data in take-off conditions is 3.2% and
with engine test data in different rotor speeds is 7.6%. In order to model the controller, a comprehensive
structure is extracted for the controller by using the engine data and the governing logic. The simulation
results of the engine performance along with the control system according to the throttle commands from
the maximum degree to the minimum, indicate the accurate performance of the controller model in
fulfilment of thrust and limit protection. In addition to analyzing the performance of the engine in different
operating conditions, the results of this research can also be used to examine the strengths and weaknesses
of the existing control system. Since the capabilities of hydromechanical control systems for managing
engine fuel, bleed system and peripheral systems are limited, therefore, simulating the existing controller
structure in connection with the engine model is important to develop the hydromechanical type controller
to an autonomous electronic type containing condition monitoring, health management and fault-tolerant
control.

Keywords: Geared Turbofan Engine; Thermodynamic Modeling; Hydromechanical Control System; Fuel
Control; Bleed System.
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