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Research on the startup model of turbofan engine at-high altitude

ZHOU Wen-xiang, HUAN GJin-quan

(College of Energy and Power Engineering, Nanjing University of Aeronautics
and Astronautics, Nanjing210016, China)

Abstract : Based on the above-idle component-level model ,a two-spool turbofan engine
startup model was developed according-to extrapolated component characteristics. The model
can smulate-the startup of windmillingand starter.at _high-altitude. This model has taken into
account the.influence of\fuel-air ratio on.combustion efficiency ,heat transer model was built
up to estimate the influence of'\heat tranger on combustor ,thermal inertia of combustor and
high-/ low-pressure turbine as well-as the change of total pressure recovery coefficients of dif-
ferent components during startup. The method of volume dynamic was used in order to avoid
iterative calculations. The smulation results show that the real-time model has a smulated
gpeed errorless than 5 % ,making it possble to meet the demand of high-altitude startup per-

formance s mulation for aeroengine.

Key words: aerospace propulson system; startup model ; component-level model ;
component characteristic; windmilling startup
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Table 1 Exponent value for extrapolation of
component characteristic
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Table 2 Total pressure recovery coefficients
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Fig. 11 Results of start-up simulation at high altitude
5%, 50 K.
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