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Integrated CFD and Structural Analysis Applied to Hybrid Streetlight Development
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Computer Aided Engineering (CAE) for turbomachinery has focused on analyses of stress due to the centrifugal force
and vibration arisen from natural frequency, optimizing the shape of the impeller, which is the most important component for
turbomachinery. Structural analysis using distributions of pressure, temperature, and load obtained from the CFD study is
very important to develop turbomachinery with complex shapes. The techniques have been applied to turbocharger
development. IHI has developed an integrated system of Computer Aided Design (CAD) and CAE to design and
development of machinery together with an integrated system of CFD and structural analysis. These systems were applied to
development of a streetlight combined with a windmill and solar panel. The method for the integration of several types of

analysis software is described.
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Fig. 2  Conventional process for integrated fluid and structural analysis
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Fig. 3 Streetlight combined with windmill and solar panel
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Fig. 4 New process for integrated fluid and structural analysis
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Fig. 5 Model of streetlight combined with windmill and solar panel
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Fig. 6  CFD around streetlight ( streamline and velocity distribution )
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Fig. 7 Wind pressure against streetlight
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Fig. 8 Calculation results of principal stress
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Fig. 9 Animated image for hybrid streetlight and background
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