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FINITE ELEMENTSANALYSISOF PRESSURIZED DONUT CHAMBER

PROBLEM DESCRIPTION:

A rectangular stainless steel pressurized donut chamber was to be designed for a special application. The
bottom edges of the donut chamber had rubber seals. The sealing against the pressure at the bottom edges
of the chamber was abtained by the clamping the chamber at four (4) places using the bolts. The design to
obtain this pressure seal was performed separately by the client. The remaining three sides of the
rectangular donut chamber were to be designed for pressure loading using the finite element analysis
technique.

The 3-D FEA of the Pressurized donut chamber was to be performed with the following objectives:

(1) To ensure compliance with ASME B& PV Code Section Vi1, Div.-1.
(2) To ensure that the top plate of the chamber does not deform excessively.

FEA MODEL & RESULTS:

The 3-D FEA model of the top and sides of the rectangular donut chamber was generated using FEA
software ANSY S. The pressure loading of 25 psig was applied to the inside of the donut chamber. The
appropriate modulus of elasticity was applied to compensate for the design temperature in the model. To
simulate the pressure sed at the bottom of the chamber, the bottom edges of the donut chamber were fixed
in all the directions.

The stress analysis results for the donut chamber were checked against the ASME code, Section VIlII, Div.-
2, Appendix-4 criteria. Based on the results of finite Element Analysis, all the stresses in the donut chamber
were within the Code allowable stress limits for the current design of the donut chamber. The displacement
of the top plate of the pressurized donut chamber was also negligible.

Based on the results of the three dimensional finite element analysis, the current design of the pressurized
donut chamber was certified to be in code compliance with ASME B& PV Code, Section VI, Div.-1.

The attached FEA plots show the FEA model and the results for the donut chamber.
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