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Abstract: In order to design the variable cycle engine (VCE) acceleration and deceleration control law, a
VCE acceleration control law design method based on gradient method and maximum entropy method was pro-
posed. This design method determines the direction and step length of the geometric variable adjustment by calcu-
lating the derivative of the acceleration time to the geometric variable and then gradually obtains the geometric ad-
justment schedule of the acceleration process. When calculating the VCE acceleration process, the transient—
state direct simulation method were used to ensure that the engine’ s surge margin, combustion chamber fuel-air
ratio and turbine inlet temperature all meet their constraints. In the optimization process, the maximum entropy

method is used to keep the entropy value of the geometric adjustment law at a high value. The optimized geometric
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adjustment schedule is more natural than the result of considering only the time gradient, the oscillation ampli-

tude is smaller, and it is more convenient for practical adjustment. The calculation shows that generally after

about 15 optimizations, the acceleration time can be shortened from 6.2s to about 4.1s, and the optimized geomet-

ric adjustment law is easy to adjust. Piecewise linear the optimized control law, the maximum speed error is 1.4%

and the maximum thrust error is 1.8%, which can be used in engineering practice.This method can get the proper

geometric adjustment law of VCE acceleration process.
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Fig. 2 Flow chart of acceleration process calculation
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Table 1 Transition model for CDFS-VCE

Fixed variable Variable Controlled parameter Error equation
T, 1y, 1, Be s Beprs s Be s e s Tir ng.wawg.s’awgﬂ*awa.zzz dp, 25,0P,, 0P,
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Fig. 8 Linear control law results
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