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Rocket engine turbine cascade shape optimization with generic algorithm and grid morphing
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Turbine efficiency for a rocket engine turbo-pump has great influence to total engine performance, therefore, the
multi-objective design exploration (MODE) was applied to a turbine blade shape design. In the present study, a grid
morphing method was used for the shape change. By using such method, computational time is greatly reduced and

effectiveness of the method is validated.
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Table 1 Generic algorithm methods and parameters
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Fig.1 Computational grid
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Fig.2 Design parameters
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Fig4 Initial (gray) and modified (red) shape
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Fig.5 Convergence history of continuity equation
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Fig.7 Non-dominated and dominated solutions 3D plot
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Fig.8 Non-dominated and dominated solutions
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Fig.9 Self organizing maps (SOM) for objective functions of non-dominated solutions
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Fig.11 Blade shape of Maximum-efficiency shape and Maximum-power shape
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Fig.12 Relative velocity magnitude and entropy contours
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Power maximum design shows higher pressure on pressure
surface compared to efficiency maximum design
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