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ABSTRACT

In this study, the performance modeling of MT30 gas turbine engine is performed. The design
point is determined, and the component performance maps to which the scaling technique is
applied are generated using standard maps provided by the commercial program. Off-design
point performance analysis is performed with the generated performance model, and this is
compared with the performance deck data of the engine. It is confirmed that the data of the
performance maps generated by the one-point scaling method had some errors from the
performance deck data, and it is determined that correction is necessary to increase the accuracy
of the performance model. Therefore, the off-design point analysis is performed by creating the
correction performance model in a manner that obtains the scaling factors for each operating
point(off-design point) according to the high pressure spool speed.
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Nomenclature
SFC : Specific fuel consumption
IPC  : Intermediate pressure compressor

HPC : High pressure compressor
IPT  : Intermediate pressure turbine
HPT : High pressure turbine

PT  : Power turbine

MFP : Mass flow parameter

PR : Pressure ratio

ETA : Efficiency
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Table 1. Operating condition of MT30 Engine[5]. Table 2. MT30 design point input data.
Parameter Data Parameter Data
Ambient Temperature [K] 288.15 Air Mass Flow [kg/s] 121
Ambient Pressure [kPa] 101.325 IPC Pressure Ratio [-] 4.34
Intake Pressure Loss [mm.water] 100 HPC Pressure Ratio [-] 543
Exhaust Pressure Loss [mm.water] 150 Turbine inlet Temperature [K] 1507.6
Relative Humidity [%] 60 PT Spool Speed [RPM] 3418
Lower Calorific Value [k]/kg] 42800 HPC efficiency [%] 0.89
IPC efficiency [%] 0.89
____________________ Tl Bearing HPT efficiency [%] 0.905
Honrg IPT efficiency [%] 0.901
PT efficiency [%] 0.91

1
Talet &I Combustion  IP’

IP Compressor & HP Turbinc __________ _

Intercase &
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Table 3. Results of design modeling.
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Fig. 1 MT30 engine module.
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