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Modeling and simulation of two-shaft gas turbine considering the cooling effects of
turbine blades

S.M. Tajalli"*, E. Mohammadi’ and M. Montazeri*
"M.Sc. Student, Department of Mech. Eng., Iran University of Science and Technology, Tehran, Iran
2Ph.D. Student, Department of Mech. Eng., Iran University of Science and Technology, Tehran, Iran
? Prof., Department of Mech. Eng, Iran University of Science and Technology, Tehran, Iran

Abstract

Essentially, Gas turbines are complex, nonlinear and time-varying systems that their parameters making
change by alter working conditions permanently. Prediction of dynamic behavior of these systems has
important role in control and health condition monitoring system design and also component design. Thus
providing an appropriate computer model to predict the gas turbines behavior is necessary. In this article, the
dynamic behavior of gas turbine SGT-600 as a widely used industrial twin-shaft gas turbine in our country is
modeled and simulated with considering the cooling effects of turbine blades. For this purpose, first, the
design point parameters of gas turbine are determined and in order to validate the proposed model, its results
are compared with the results provided by the manufacturer. Then, gas turbine behavior in steady state mode
is modeled using the mass and energy conservation equations. Comparing the obtained results with the
results provided by GSP software is approved the proposed model accuracy. Finally, in this paper an
algorithm for prediction of transient behavior of the gas turbine in both acceleration and deceleration mode is
presented and the engine transient behavior is simulated. It should be noted that in this article, the cooling
effects of turbine blades is considered for design point, steady and transient modeling.

Keywords: Two-shaft gas turbine; Modeling; Simulation; Design point; Steady state mode; Transient mode.
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