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ABSTRACT: By using an modular modeling method, a
dynamic simulation model for a gas turbine thermodynamic
system was developed. A variable geometry multistage
axial-flow compressor performance prediction model was set
up by means of the sequential stage-stack technique, and then
based on the performance prediction model, a compressor stage
simulation module was formulated by using a group of
one-dimensional unsteady differential equations. After
reasonably simplification, a group of conservation differential
equations, regarding the pressure and enthalpy as thermal
parameters were used to describe the dynamic behavior of the
gas in combustor. The simulation module of the stage of the
turbine was built based on the design idea which the stage was
considered as the pressure node, the discharge pressure of the
stage can be solved according to the fluid network calculation
method, and then the other state parameters were also solved in
term of the work mechanism of the stage. The complete
real-time simulation model of the gas turbine thermodynamic
system was built on the basis of above simulation modules and
other relevant modules. The simulation tests show that the
simulation model can correctly simulate the dynamic
characteristic and overall operating process of the gas turbine,
the iterative method applied in the models is stable. The
dynamic simulation model can be directly used for the
combined cycle unit simulator development, and is a good
nonlinear object model for the control system design and
analysis of the gas turbine.

KEY WORDS: gas turbines; compressor; combustor; model;
simulation; algorithm; dynamic characteristic
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Fig. 1 Generalized stage characteristic curve for pressure
coefficient and isentropic efficiency
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Fig. 2 Stage characteristic curve for front, middle and rear
stages: pressure coefficient and isentropic efficiency
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Fig. 3 Element stage rotor blade speed vector triangle
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Fig. 4 Start-up process curve from cold state to full load of

the gas turbine simulation model
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