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Numerical Simulation for Impinged Penetration Flow at a T-junction
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Abstract Numerical simulations were conducted to investigate the effect of the inlet temperature difference
on the velocity and temperature distributions near the inner surface of the branch pipe at the T-junction, where
hot and cold waters mix. The focus was on the distribution characteristics along the branch pipe axis from the
corner position of the junction, considering thermal fatigue of the branch pipe inner surface due to impinged
penetration flow. Non-stationary calculations were performed using fluid-structure thermal coupling analysis
including the pipe wall. As a result, the mean and fluctuating values of velocity tended to increase with
increasing temperature difference due to the effect of buoyancy and the decrease in viscosity with increasing
mainstream temperature. In addition, the temperature fluctuation at the inner surface also increased, and the
range over which it fluctuated tended to be deeper. Due to heat transfer from the fluid to the pipe wall, the
RMS values of the temperature fluctuations on the inner surface of the pipe were reduced to the range of 15%
to 40% of those of the fluid temperature near the wall. However, at locations where the velocity fluctuation
near the wall increased due to an increase in the inlet temperature difference, its attenuation effect was reduced
due to enhanced heat transfer.
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