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Study of Shape Design via Principal Component Analysis and its Optimization
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Generally, the design of a shape is expressed by a combination of design parameters such as length and angle, and the optimal
shape is investigated according to some optimization method. By using a general parameterization method, the expressibility
of the optimal design is constrained by how design parameters are selected, possibly making the optimal design too difficult to
find. In this paper, a new shape parameterization method using principal component analysis is proposed so as to express the
shape with a greater degree of freedom. Also, an example of shape optimization for film cooling holes in turbine blades using
the proposed parameterization method and TDM is introduced.
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Fig. 1 Flow chart of shape design by principal component analysis
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