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ABSTRACT

An ultra-high pressure treatment device is a device used for increasing the shelf life of food by sterilizing it

by applying hydrostatic pressure to solid or liquid food. The ultrahigh pressure treatment system developed in
this study is a pressure vessel with a processing capacity of 100 L and a maximum pressure of 700 MPa.
Pressure vessels for ultrahigh-pressure processing equipment are manufactured using wire-winding techniques.
The design formula for making ultra-high pressure vessels with wire windings is given in ASME Section VIII -
Division 3. In this study, the ratio of the cylinder to the winding area that can be applied in a wire-winding
application was analyzed using a finite element analysis. Furthermore, the relationship between the variation of
the residual stress in the vessel and the ratio of the winding area due to the variation of the winding tension
was analyzed, and a design guide applicable to the actual product design was developed. Finally, the design
equation was modified by presenting the coefficients to correct the difference between the finite element analysis
and the design equation.
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Fig. 1 Components of high pressure vessel
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Fig. 3 FE analysis model
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Table 1 Analysis case
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Fig. 6 Initial radial stress distribution with variation
of winding ratio
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