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Design, Analysis and Fabrication of Liquid
Nitrogen Transfer-line.

Content :
A double walled pipeline has been designed and analyzed to transfer liquid nitrogen
(LN2) from a dispensing truck to a storage tank at a distance of 10 meters.

Summary :
Inner rigid pipe has flexible sections made of bellows to accommodate the expansion
due to thermal stresses. The selection of materials was conducted by considering
mechanical and thermal properties across the temperature gradient. The pipe thickness
was designed for sustaining a pressure of 15-20 MPa. Layer-by-Layer Method was
applied to analyze the heat transfer across the Multilayer Insulation (MLI) in the
annular space between the inner and the outer pipes. The optimum number of layers of
insulation was ascertained using MATLAB and was found to be 50 layers with a vacuum
of 10-10 MPa leading to a heat leak of 0.6514 W/m2. This was verified using CAE
software (ANSYS). The shape and placement of G10 Garolite material spacers used to
support and maintain concentricity of the inner pipe with respect to the outer pipe
was also optimized. Heat leak was minimized at the bend and the butt joint at the end
of the pipe by careful design.
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