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Design, manufacturing and test of a-new electro hydro mechanical fuel metering
and control system for a-turbojet engine
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ARTICLE INFORMATION ABSTRACT

Original Research Paper The present paper introduces a new electro-hydro mechanical fuel metering and control system for a
Received 25 June 2016 turbojet engine. The developed metering system uses a new direct drive rotary proportional metering
Accepted 15 August 2016 valve, which is coupled to a servomotor. The aim of this new design is to modify and optimize the

Available Online 09 October 2016 P - . L e A
vatiable Onfine 69 October mission of a constant speed turbojet engine. The main innovations in the present design include: the

rotary actuating mechanism, rotary metering valve configuration, direct drive rotary metering valve

Keywords:

Flow control valve configuration and the special metering flow geometry. Due to rotary direct drive metering section
Metering valve design, the parts count, manufacturing cost and system weight are decreased with respect to usual
Turbine engine methods. Another benefit of the innovated valve is improvement of the control resolution. The fuel
Rotary valve metering area in the present developed system consists of a triangular shape on sleeve and a rectangular
shape on plunger. Mathematical modeling and system simulations are applied to acquire design
parameters for different working conditions. After manufacturing a prototype, rig testing is done. The
results of simulations and experimental measurements are compared in the last section of the paper.
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Fig.1 Typical control system diagram in a turbine engine[1,2]
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Fig.9 Pressure regulating valve structure and flow pass section
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Fig.8 Metered fuel flow versus PLA command in different fuel
metering valve types and compare with new valve
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Fig.10 Minimum flow metering valve structure and flow pass section
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Fig.13 Metered fuel flow at various throttle positions and compare with
test results
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Fig.14 Fuel pump outlet flow, bypass and metered fuel flow at various
throttle positions and compare with test results
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Fig.17 Fuel pump speed (rpm) effect on metering valve input and
output pressure
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Fig.15 Metered fuel flow versus power lever angle at various pump
rpm and compare with test results
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Fig.16 Metering valve input, output and difference pressure versus
throttle position and compare with test results
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