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Development of a dynamic simulation mathematical model of a 2-spool marine gas turbine engine
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Abstract: In this study, a dynamic behavior simulation mathematical model of 2-spool marine gas turbine engine is developed.
Specifically, we develop an engine performance model using data provided by an engine manufacturer for ease of integration
with other component performance models of ship propulsion systems and for fast calculation processing speed. SIMULINK is
used for dynamic behavior modeling, and performance data and steady-state convergence interval data are compared to verify
the mathematical model. In addition, performance analysis of the transient mode, which increases from engine stop to maximum
output, is performed and compared with manufacturer data. A simulation of the engine behaviors in terms of acceleration, de-
celeration, and stopping to stop, idling, and maximum output is performed using the verified model.
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Table 1: Performance rating of gas turbine(MT30)

Parameter Unit Data
Power MW 40
Ambient Temperature K 288.15
Ambient Pressure bar 1.0113
Relative humidity % 60
Air Mass Flow kg/s 120
Overall Pressure Ratio - 24
Turbine Inlet Temp. K 1507.6
Fuel Consumption(SFC) kg/kwhr 0.216
Lower Calorific Value (LCV) kJ/kg 42800
Start/Stop, TIC
—_— >
NPT NH, NI
—> Gas Turbine ——
Model Torque,

Action state

Temperature,
Pressure

—

Figure 1: Configuration of gas turbine(MT30) model
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Figure 7: Verification of dynamic behavior model
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Figure 12: Result of simulation

Table 2: Performance rating of gas turbine(MT30)
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