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ABSTRACT

This paper describes the outcome of the design of a 200 kW class micro gas turbine and the sensitivity of its performance

(efficiency and power) to the variations in major design parameters. The reference design parameters were set up based on the

best available component technologies. The resulting net electricity generation efficiency of the micro gas turbine package was

found to be competitive to those of other systems in the market. The sensitivities of power and efficiency to the variations in

compressor and turbine efficiencies, pressure ratio, turbine inlet temperature, recuperator effectiveness, secondary air ratio,

pressure loss ratios of both the cold and hot sides of the recuperator were estimated. Based on the sensitivity data, a simplified

method to predict the variation in system performance responding to the combinations of small changes in all design parameters

were set up and validated.
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Fig. 1 MGT system configuration
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Table 1 Design specification of MGT

Parameters Unit Value
Inlet air flow kg/s 1.45
Relative humidity % 60.0
Ambient pressure kPa 101.3
Ambient temperature T 15.0
Pressure ratio - 4.20
Compressor isentropic efficiency % 83.0
Turbine isentropic efficiency % 87.8
Recuperator effectiveness % 90.0
Recuperator pressure loss(cold side) % 15
Recuperator pressure loss(hot side) % 35
Duct pressure losses % 1~15
Shaft speed rpm 40,000
Generator Efficiency % 94.0
DPC Efficiency % 96.0
System Power kW 206
Electrical efficiency % 335
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Fig. 2 Performance of MGT cycle
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-X;»Bf AX
1 |compressor efficiency (7,) X, ;- (£0.01)
2 |turbine efficiency (n,) X, ;- (£0.01)
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6 recuperator (AP, /Py it rep £00

7 pressure loss ratio of the hot side of X, 001

recuperator hol/ turb, @le )
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Fig. 6 Performance sensitivity to compressor
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Fig. 7 Performance sensitivity to turbine efficiency variation
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Table 3 Comparison between the simplified equation and the cycle
analysis: performance change for 2% compressor efficiency
improvement, 1% pressure ratio increase, 2% recuperator
effectiveness reduction and 1% turbine inlet temperature
decrease from the reference condition

Equation Cycle analysis
1.13% 1.12%
Power
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