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Abstract Thermal fatigue may occur at a T-junction pipe where the high and low
temperature fluids mix. A series of numerical simulations was conducted to simulate
temperature fluctuation at the T—junction pipe using large eddy simulation (LES). The results
of simulations were compared to a case measured in the WATLON experiments performed by
the Japan Atomic Energy Agency in which a wall jet condition that the jet from a branch pipe
flowed near the main pipe wall. The results calculated by the Smagorinsky model LES using
some value of the Smagorinsky constant Cs showed that the obtained vortex structure was
larger scale when Cs was increased. The results calculated by the dynamic SGS model LES
using some scalar diffusion schemes showed numerical instability of the temperature in some
cases. The intensity of the water temperature fluctuation near the wall downstream from the
T-junction was underestimated by the Smagorinsky model LES and the dynamic SGS model
LES.

Keywords thermal fatigue, temperature fluctuation, jet, T-junction pipe, CFD, LES
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