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Dynamic Simulations of Microturbines
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A dynamic simulator for microturbines, which is composed with a centrifugal compressor, a premixed combustion
burner, and a radial flow turbine, to calculate cycle behaviors from ignition to rated rotation and stop is developed.
This dynamic simulator is composed of a kinetic equation of rotor, calculation models of compressor, combustor,
turbine, and loss models. Calculation models for the centrifugal compressor, the premixed combustor, the radial flow
turbine, mechanical losses like windage and bearing loss, and heat losses of combustor are shown. To ensure the
simulation accuracy, experimental data taken from microturbine operations are compared with the calculation results.
The simulation results show good agreements on the experimental data. Effects of mechanical losses and heat loss of

combustor on the calculation results are discussed.
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Fig. 1 System diagram of objective turbine
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Fig. 2 Efficiency curves of centrifugal compressor
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radial flow turbine

Fig. 7 Side view of the turbine rotor

Table 1 Characteristic values of reference microturbine for

verification
compressor turbine rotor
diameter [mm] 65 56 9.1
mass [g] 51.9 221.2 42.0
axial direction length [mm] 24.8 27.3 72.6
inertia moment x 1076[kg * m?] 22.8 39.6 31.8

Table 2 Fuel flow rate

0~5[s] | 5~10[s] [10~15]s] | 15~20 [s] | 20~30 [s]
65 L/min | 0—45 50 55 60 65
25L/min | 0—18 20 22 24 25
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Fig. 8 Comparison of calculation and measured results over
rotational speed (fuel flow rate 65L/min)
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