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S;flow surface optimal design of axial flow turbine stage
based on the modern optimal control theory
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Abstract The mathematical programming and optimal control theory were introduced into the optimal design of axial
flow turbine stages. Frst, on the basis o conditional extreme value of norrlinear mathematical programming, the
meridian channel shape and vane geometric parameters of axial flow turbine stages were calculated. Then, with the op-
timized meridian channel of axial flow turbine, the perfect physical model and mathematical expression o the proposi-
tion of optimal flow pattern, including all performance in turbine stages, were put forward. This problem was further re-
casted into a typical control to maximize specific performance index such as that of work of stage with given initia
state, fixed terminal condition and constraints of part of state terminal variables. By using cost-function method and
DFP conjugate direction method, the optimal parameters were calculated.
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