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Global search of the self-repair function by an multi-objective optimization
using neural networks
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A technical issue for turbomachinery is not only for operation of a design

condition but also for operation of an off-design condition. Classical design method is only focused
on the flow condition at the design condition with reducing a loss based on flow separation.
However, if it considered the operation at off-design condition, it is impossible to escape from
generation of flow separation, as a result, unstable flow is observed such as rotating stall and
surge. The objective of this study is to propose a design which has a function of self-repair of the
flow using secondary flow at off-design condition. Multi-point multi-objective optimization system
is applied for global search. Genetic algorithms with a meta-model of neural network is effective to
reduce the computational cost. As a result, a novel design of a recirculation flow type casing
treatment and a low solidity diffuser are found for the flow range enhancement with an effect of
self-improvement by secondary flow.



(GA: Genetic Algorithm)
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