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Research on aircraft engine component-level models
based on GasTurb/MATLAB

ZHANG Shu-gang, GUO Ying-qing, LU Jun
(School of Power and Energy.,
Northwestern Polytechnical University, Xi'an 710072, China)

Abstract: Aircraft engine component-level models were developed in MATLAB using
the dynamic link library technology based on GasTurb which is an aircraft engine perform-
ance analysis software. An aircraft engine component-level model library consisted of 22
models including turbojet, turbofan, turboshaft, and turboprop engine types was built in
Simulink. Then the seamless transition was achieved from GasTurb to MATLAB. The ap-
plication example and simulation results verified the validity and high customizability of the
models. The interaction barrier between performance analysis and control system develop-
ment was eliminated and a flexible simulation platform was provided for the future research

on engine control and fault diagnosis.
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Fig. 1 Schematic diagram of the dynamic link library
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Fig. 3 Schematic diagram of TransitionState()

@

InputValue=record /
EngineType:integer; //
pGasTurbDir: Pchar; // GasTurb
pModelFileName: Pchar; /

WFM.real; /

SampleTime:real; /

bio data i value:array[1l.. max basic i
names | of single; /

od data i value:array[1..max offdesign i

names, 1.. max offdesign options | of single;

//
end;
OutputValue=record //
bio data o value;array[ 1.. max basic o

names | of single; //
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od data o value:array[1..max offdesign o

names,1.. max offdesign options] of single; //

end;
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Transitionlnitialize = (PTransitionlnitial-

ize) GetProcAddress (hModule," TransitionIni-

tialize" ) ; // Transitionlnitialize

® \

InputStr. EngineType=6; //
InputStr. pGasTurbDir =" D.\ GT10\ Gas-
turb10\ Gasturb" ; / GasTurb

InputStr. pModelFileName =" Sim  gtf.
MYG"; //
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if(Time==0)

OutputPtr = Transitionlnitialize (InputStr) ;
/ ;

else

OutputPtr = TransitionState ( InputStr); //

©) ; :

real T * pXNHPC = ssGetOutputPort-
RealSignal(S,0); /  Simulink

* pXNHPC = OutputPtr-—>o0d data o val-
ue[ 1-1][2-17; / ,  Simulink
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FreeLibrary(hModule) ; /
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