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A TFundamental Study on Underground Strage of

Liquefied Natural Gas

Temperature Distribution around

Underground Openings

By Yoshinori INADA and Norio YAGI

Abstract

In a design of underground openings for strage of L.N.G. whose

temperature is -162°c, we must consider a mechanical and a thermal

stresses.

A temperature distribution around openings is necessary for getting

a thermal stress distribution.

This report presents the results of the theoretical analysis for

temperature distribution around underground openings in various thermal

conditions of openings surface. The finite devided rectangular and
p g

triangular elements method is adopted for the analysis.

Main results obtained are as follows

1

2)

3)

Rectangular elements are effective only to mono-circular openings
and triangular elements may be applied to another case of
openings. The differences of temperature around mono-circular
openings between two methods of calculation by rectangular and

by triangular elements are 5°¢ in maximum after 24 hours.

In the case of the rate of cooling temperature of openings
surface more than -10°c/hour, every temperature distribution

around underground openings is nearly same after 5 days.

As a heat transfer coefficient exist practically between a room
and surface, it doesn't always follow that surface temperature
is -162°c constantly. But from safety design view point of
underground openings, temperature distribution should be

calculated under condition of constant surface temperature -162°c.



