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ABSTRACT

In this study, an in-house program to predict steady state operation of micro gas turbines is constructed using MATLAB.

The program consists of two parts: design and off-design simulations. The program is fully modular in its structure, and

performance of each component (compressor, combustor, turbine, recuperative heat exchanger and pipe elements) is calculated

in a separate calculation module using mass and energy balances as well as models for off-design characteristics. The off-design

modules of compressor and turbine use performance maps, which are program inputs. The off-design operation of a micro gas

turbine under development was predicted by the program. The prediction results were compared with those by commercial

software, and the validity of the in-house program was confirmed.
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Table 1 Design specification of MGT
Input Parameters Unit Value
Inlet air flow kg/s 1.4544
Relative humidity % 60.0
Ambient pressure kPa 101.3
Ambient temperature T 15.0
Pressure ratio - 4.2
Turbine inlet temperature T 980.0
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 loss % 15~25
Mechanical(bearing) loss kW 42
Generator loss % 55
Shaft speed RPM 40,000
Outputs Unit Value
Turbine exhaust temperature T 684.5
System power kW 220.2
Thermal efficiency % 35.12
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Table 2 Natural gas properties
Mole fraction(%)
In house code
Component GasTurb |GateCycle| HYSYS
Ideal |REFPROP 90 60 79
gas 9.1
CHy 091332 091332 | 0.94030 | 091332 | 0.91332
CoHs 0.05363] 0.05363 | 0.05970 | 0.05363 | 0.05363
C3Hg 0.02143| 0.02143 0 0.02143 | 0.02143
CaHio 0.00942| 0.00942 0 0.00942 | 0.00942
Ny 0.00220{ 0.00220 0 0.00220 | 0.00220
Low heating _
value(k]/kg) 49319.7| 493058 | 497206 | 49303.0 | 49310.0

Table 3 Comparison of fuel flow rate and system performance
without cooling air flow

In house code
Parameter GasTurb |GateCycleHYSYS
Ideal |REFPROP 9.0 6.0 79
gas 9.1
Effectiveness | 0.9 09 0.9035 0.9046 0.9
Fuel flow 14 1o5s] 00125 | 001250 | 001249 |0.01252
rate(kg/s)
System
power(kW) 227.1 228.8 2217 2286 228.0
Thermal
efficiency(%) 36.6 370 36.9 371 36.9
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