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Smulation of Surge Behavior of an-Augnented Turbofan-Engne

WU Hu, JANG Jian-jun
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N orthw estern Polytechnical-U niversity, X i’ an /710072, China)

Abstract: A numerical computer modelw ith post-stall analysis capability w as established to
smulate an“augmented turbofan._engine The model-w-as basd on stage-by-stage compression
oontrol volumes A\ technique based on steady flov and a pseudo-flow area w as developed to
smulate the glitter \flow'\ at fan“exit N-umerical method w as established using M acComack’ s
explicit difference schan e and characteristic boundary treatment Reducing nozzle throat areaw as
used to induce post-instability operation and the sequences of events leading to surge were
investigated A fterburner-fuel cutdown transient smulation was established to investigate the
elminationof surge The typical behavior and performance of the turbofan engine during surge
cycle and the processof surge elim ination w ere obtained
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Fig 1 Physical model and control volume conceptsfor an augnented turbofan engine
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Fig 2 Calculation model of litter at fan exit
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Fig 3 V ariation of Flow ooefficient of the first fan stagew ith time at surge
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Fig 4 V ariation of Flow coefficient of the seoond fan stagew ith time at surge
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Fig 5 V ariation of Bypass ratio of the turbofan
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Fig 6 V ariation of outlet’total tenperature of main
combustor with time at surge
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Fig 7 V ariation of outlet total tanperature of
afterburner with time at surge

Fig 8 V ariation of flow coefficient of the first fan
stagew ith tme during elm inating surge
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Fig 9 V ariation of flowv coefficient of the seoond fan
stagew ith time during elim inating surge
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Fig 10 V ariation of Bypass ratio of the turbofan (1) '
enginew ith time during elminating surge
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