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An Investigation of Wall Temperature Characteristics to Improve
Evaluation Method for Thermal Fatigue at a T-Junction Pipe
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Abstract Thermal fatigue cracking may initiate at a T-junction pipe where high and low
temperature fluids flow in from different directions and mix. Thermal stress is caused by a
temperature gradient in a structure and by its variation. It is possible to obtain stress distributions
if the temperature distributions at the pipe inner surface are obtained by experiments. The wall
temperature distributions at a T-junction pipe were measured using a stainless steel pipe in which
thermocouples were installed. Large temperature fluctuations were measured at the region from
the outlet of the branch pipe to the downstream of 1D,, (=main pipe inner diameter) . These large
temperature fluctuations were caused by the vortices behind the jet flow and the shifting of the
heating region in the circumferential direction.

Keywords thermal fatigue, T-junction pipe, temperature fluctuation, numerical simulation,
thermocouple
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