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Calculation methods for the minimum wall temperature of ground gas pipelines

in a low temperature environment
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Abstract ;. Considering the fact of the susceptibility of brittle fracture of pipes in low temperatures, the impact energy and impact test
temperatures are both clearly specified in the criteria of tubular goods for oil and gas transport line pipes. In order to determine the
proper impact test temperature of tubular goods, the minimum designed temperature of pipes should be confirmed at first, that is,
the minimum temperature that pipe wall can bear in the normal operation of pipe lines . In view of this, a coupled heat transfer model
was established to numerically compute the minimum wall temperature with transport-media flow inside and heat loss outside both
taken into account . Furthermore, for the convenience of actual application , an engineering method was proposed to calculate the min-
imum wall temperature of ground gas pipelines working in low temperature environment . As a result , the calculated average gas tem-
perature of a tube section by the numerical computation accorded with that by the Sukhov formula with a relative error of less than
5% ; the minimum wall temperature predicted by the engineering method agreed well with the numerical results with an absolute er-
ror of less than 0.5 °C. This proves that the above two methods are accurate and feasible for the estimation of the minimum wall
temperature of line pipes. Additionally , it was also found that the minimum wall temperature drops as the delivery gas volume de-
creases , so it is necessary for the engineers to specify the minimum gas flow before determining the minimum design temperature of
line pipes .
Key words : natural gas, gas pipeline, low temperature environment , minimum wall temperature , design temperature , engineering

method ., conjugate heat transfer , numerical simulation
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