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Development of Canponent-L evel Startup M odel
for a Turbofan Engne
ZHOU W en-xiang, HUAN G Jin-quan, DOU Jian-ping
(College-of Energy-and Pow er Engineering,
N-anjing U niversity‘of A-eronauticsand A stronautics N anjing 210016, China)

Abstract: Basd on the above-idle camponent-level model, a wo-gool turbofan engine
startup model\was developed ‘Using extrgpolated component characteristics The model can
simulate thew hole startup processon ground from near static conditions to idle T he influence of
the fuel-air ratio’on combustion efficiency w as taking into acoount Heat transer model w as al®
established to estimate the influence of heat tranger on combustor, high presaure turbine and low
presaure turbine The total presaure loss efficientsof different componentsvaried w ith the high
rotor peed Them ethod of volume dynan icsw asused in order to avoid the iterative calculations
Reaults show that the accuracy of the real-tmemodel isgood, and the dynam ic smulation error is
less than 5%. Themodel meets the requiranentsof sami-physical smulation

Key words aerogace propulsion system; component-level model;, startup model;
volume dynamics heat transer model
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Fig 1 Scheme of wo-gool mixed-stream turbofan engine
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