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ABSTRACT

The details of engine manufacturer’s engine simulations are generally kept secret
and only those parameters that are used for control purposes are accessible to users.
Hence, there is often only a limited amount of data accessible for creating a
performance model of the engine. The performance modeling of a low bypass
turbofan engine for supersonic aircraft is described herein. The Pratt and Whitney
F100-PW-229 engine has been employed for low bypass turbofan engine performance
modeling. Published data from the open literature are used as initial data for building
the F100-PW-229 engine performance model. The unknown components’ characteristics
were estimated by optimization of parameters using by adaptive random search
method and sensitivity analysis with respect to design variables. The engine
performance model was evaluated to be properly constructed through the comparison
of result of engine performance analysis and engine deck data.
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Nomenclature

W . Mass flow Rate OPR : Overall Pressure Ratio
FPR : Fan Pressure Ratio
t2011d 19 109 A ~ 20119 2€ 8Y AR )
* A3, AXFFEFAY(F) 2F IR PATE BPR : Bypass Ratio
WA A A}, E-mail : choiwonl@koreaaero.com TET : Turbine Entry Temperature
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n . Efficiency k, Distribution coefficient
PR : Pressure Ratio (positive odd integer)
LPC : Low Pressure Compressor 0 Random number between 0 and 1
HPC : High Pressure Compressor f rss Corrected Mass Flow Scaling Factor
HPT : High Pressure Turbine Firs Efficiency Scaling Factor
LPT : Low Pressure Turbine fen Pressure Ratio Scaling Factor
NGV : Nozzle Guide Vane fspeca © Corrected Speed Scaling Factor
Vi* New Value of optimization variable Fup : Corrected Mass Flow Reynolds
Vi : Value of V; producing the best numbers effect(assuming 0.996)
figure of merit furar ¢ Efficiency Reynolds number effect
R, Search region for variable V; (assuming 0.99)
kp :  Range reduction coefficient R,map: Reference Map
(positive integer) dp Design Point
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Fig. 1. F100-PW-229 Engine Cutway
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Table 4. Constraints and Objective Function

Constraints Min Max
Net Thrust(kN) 63.6 63.64
Total Fuel Flow(kg/s) 1.605 | 1.606
Objective Function
Total Fuel Flow(kg/s) Minimize
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