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Abstract: To find a performance calculation model which is suitable for turbofan engine transient control
schedule design, the explicit and implicit methods for turbofan engine acceleration and deceleration performance
calculation is proposed based on the component-level engine performance model. With the surge margin limit,
the combustor fuel-air ratio limit or the turbine inlet total temperature limit being given as input, this method is
able to calculate the optimal transient performance and control schedule. The calculation models use different
combustor volume effect model for different given limits. The uniqueness of the solution of fixed compressor surge
margin model in the implicit method is proved regarding to a turbofan engine. An example of the optimal accelera-
tion and deceleration control schedule of a turbofan engine is calculated using the explicit and implicit method
and the deviation is within 1.3%. The acceleration performance by n—dot control schedule of the high—pressure ro-
tor is also checked, and the deviation between the result of the n—dot control schedule and the optimal accelera-
tion process is less than 1.7%. The calculation method proposed in this paper can provide a convenient means for
the design of open—loop and closed—-loop transient control schedule of turbofan engines.
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Fig.1 Stations for two-spool turbofan engine
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Table 1 Transition explicit model for two-spool turbofan engine

Fixed variables Variables Controlled parameter Error equations
[ny. ny, T,] [Zp, Zy, Zeo Tygps iy T, [8W, 550 8W, 4\ 8W, 5. W, 4. 8W, o]
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[ny. ny, Z) (Zo, Zy, Tys gy ) ASM, [6W, 1, 8W, 4, OW, 5, 8W, 4, 8W, ]
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Table 2 Transition implicit model for two-spool turbofan engine

Fixed variables Variables Controlled parameter Error equations
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n, [ny, Zey Zyy Zeo Tyy Tps ip) dn,/dt [6W, 2, OW, 4, 8W, 5, W, 4, OW, o, OL,, SL,]
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