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Abstract: In aero-enginemodeling, N ev ton iteration method isoften used to ©lve the non-

linear equations of._engine model But due to the strong non-linearity of the equations, this
algorithm often fails to converge at ssme points of the full envelope In order to lve this

problam, this article proposes a method to avoid iteration Several variables and equations of

volume dynam ics in aero-engine are introduced as complenentary variables and equations, and as
a reault, thew hole set of equations becomesclosed form and can be ©lved w ithout iteration This

method has been auccessully gpplied to a turbofan engine and the smulation results show the

feasibility and effectiveness of the proposed method
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Fig 1 Stationsand volumes in aero-engine
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Fig 2 Sketch for volume dynamics
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Fig 3 A ccelerating and decelerating reponsesw ith nav modellingmethod (H = 15 km,M a= 1.2)
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Fig 4 A ccelerating and decelerating repponsesw ith nev-modelling method (H = 15 km,M a= 1.2)
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Fig 5 A ccelerating and decelerating responsesw ith nev modelling method (H = 0 km,M a= 1.2)
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Fig 6 A ccelerating and decelerating repponsesw ith nev modellingmethod (H = 18 km,M a= 1. 8)
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Fig 7 A ccelerating and decelerating reponsesw ith-nev-modelling method (H = 10 km,M a= 1.0)
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Fig 8 Comparion of steady state calculation (A rrow meansH increasing)
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Fig 9 Comparin of steady state calculation (H = 0 km)
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