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Multi-objective optimization design of turbine stage with
consideration of var iables

CHEN Zhi-perig, YUAN-Xin

(Key Laboratory for Thermal-Science and Power Engineering of IMinistry-of Education,
Tsnghua University;-Beijing 100084/ China)

Abstract :~Optimization-design method was-used to optimize the flow-path modeling of
one turbine stage.'\ The parametric modeling method based on non-uniform rational B-spline
(NURBYS) technology was used forturbine stage flow-path parametric modeling. The maxi-
mum isentropic eficiency and minimum temperature at rotor hub of the leading edge were se-
lected for multi-objective optimization desgn. Combinatorial optimization strategy based on
parallel sub space wasintroduced for the large-scale and multi-objective optimization so as to
improve the efficiency of the optimization and shorten the design cycle optimization. Optimal
design of the turbine-efficiency wasimproved by 0. 664 %, the maximum temperature at rotor
hub of the leading edge dropped within the range of 1 5%. Thiswork showsthat this desgn
method of turbine design isof great value.

Key words: turbine stage; parametric modeling; multi-objective optimization;
sub space; combinatorial optimization strategy
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Fig.1 Turbine optimization design process
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Fig.2 Sketch of the axia-flow turbine stage
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Fig.9 Outlet swirl angle
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