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Abstract: In order to ensure that the buried water supply pipeline for scattered residents in alpine
region does not freeze and to prevent the surrounding permafrost from melting due to heat dissipation of
the pipeline and causing sinking damage to the buried pipeline, U-type pipes were used as heat tracing
pipes to investigate their anti-freezing and heat preservation effects. Through the method of numerical
analysis, the influence of U-type heat tracing pipe on the temperature of water pipeline and permafrost
layer was studied. The results showed that the U-type heat tracing pipe had good effect of heat tracing and
heat preservation; the maximum temperature difference between the import and export of the U-type heat
tracing pipe was about 8 “C and the minimum was about 1 “C in the range of the studied parameters. Based

on numerical simulation data of pipe lengths of 50 m and 120 m, the corresponding supply pipe lengths
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were predicted to be 587 m and 638 m when the temperature at the outlet of U-shaped heat tracing pipe

dropped below freezing point, through the temperature difference between the inlet and outlet of U-shaped

heat tracing pipe. The maximum temperature correlation of the permafrost layer was obtained, and the

limit values of the inlet temperature and the inlet flow rate of the U-type heat tracing pipe could be

obtained by this correlation. Thus, it could ensure that the permafrost layer would not be melted.
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Fig.1 Geometric model of pipe-in-pipe heat tracing
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Fig.3 Temperature change curve of U-shaped heat
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Fig.4 Maximum heating distance under different simulated

pipe lengths at 20 °C inlet temperature of U-type heat tracing
pipe
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Fig.5 Variation curve of pipe temperature
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Fig.6 Maximum temperature variation curve of the
permafrost layer around the pipeline
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Fig.7 Comparison curve between simulated maximum
temperature of permafrost layer and fitted empirical
equation
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