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Numerical Simulations of Thermal Striping at T-junction Pipe
— The Effect of Turbulence Model and Computational Grid —
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Abstract Thermal fatigue may occur at T-junction pipe where the high and low temperature
fluids mix. A series of numerical simulations was conducted in this paper to simulate temperature
fluctuation at T-junction pipe using four kinds of turbulence models and two computational grids.
The accuracy of simulations was examined for two velocity conditions in WATLON experiments
performed at Japan Atomic Energy Agency: wall jet condition that the jet from a branch pipe flowed
near main pipe wall, and impinging jet condition that the jet reached the other side of main pipe.
The intensity of temperature fluctuation in the wake of jet with laminar and DES model simulations
showed good agreement with the experimental results. The dominant vortex structures which
made temperature fluctuate were omega-shaped arch vortices for the wall jet condition and inverted
U-shaped arch vortices for the impinging jet condition.

Key Words thermal fatigue, temperature fluctuation, jet, T-junction, numerical simulation, turbulence
model
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