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Abstract: Because general ‘'smplified component-level engine start models w ere based on
aub-idle steady-state-operating line relationships, thesemodels are not cgpable of smulating start-
up w ell for different engine starting operations In thispgper, a nev one dim ensional m athem atical
model based on component matching princip les has been developed for smulating engine startup.
A snall turbofan engine starting operation asan exanplew as smulated by using thismodel A c-
oording to modeling results,w e find that themodel developed in thispaper cgptured a snall pres
ure overshoot prior to stabilizing and combustor blowout in initial accelerating phase
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Fig 1 Fan characteristics
(Presaure ratio-as a function of corrected airflow )
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Fig 3 High presaure turbine characteristics
(Enthalpy drop as a function of corrected rotor Peed)



446

19

[ RKERE | /

V7 e
=

.

FRIE

4 ( - )
Fig 4 Low presare turbine characteristics
(Enthalpy drop as a function of corrected rotor peed)
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Fig 5 Combustor characteristics
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Fig 6 Comparioon of computed high presaure rotor

BEESHE D ES KPa

Peed to engine test data

—— Measured data
=+ Calculation data

Y L

t/s

7
Fig 7 Comparin of eomputed compresor exit

presaure to engine test data
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Fig 8 Rotor geed variety during starting process
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Fig 9 Preswre ratio variety during starting process
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Fig 10 Preswre variety during starting process
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Fig 11 Combustor stability during
starting process
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