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Shape Optimization on the Nozzle of a Spherical Pressure Vessel Using the
Ranked Bidirectional Evolutionary Structural Optimization
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Abstract

To reduce stress concentration around the intersection between a spherical pressure vessel and a
cylindrical nozzle under various load conditions using less material, the optimization for the distribution of
reinforcement has researched. The ranked bidirectional evolutionary structural optimization(R-BESO) method
is developed recently, which adds elements based on a rank, and the performance indicator which can estimate
a fully stressed model. The R-BESO method can obtain the optimum design using less iteration number than
iteration number of the BESO. In this paper, the optimized intersection shape is sought using R-BESO method
for a flush and a protruding nozzle. The considered load cases are a radial compression, torque and shear force.
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Fig. 6 Optimal topology on flush nozzle
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(a) Radial compression

(b) Torque

(¢) Shear force
Fig. 7 Optimal topology on protruding nozzle
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