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SIMULATION OF MIXING FLOWS OF DIFFERENT TEMPERATURE
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ABSTRACT

Unsteady, three-dimensional turbulent mixing flows of water of different temperature at a
pipe junction are considered. Detailed numerical results have been obtained, including seme
preliminary analyses of the special case in which one of the pipes contains stagnant water
only. The subject is of interest in connection with the prediction and prevention of thermal
fatigue of certain water lines in nuclear power generating stations.

A commercial, general-purpose fluid mechanics computer program has been used in order to
simulate unsteady phenomena caused by vortex generation. A method of Large Eddy
Simulation was selected. The calculated oscillations of the flow and temperature fields are
characterized by means of frequency spectra. Discrete, characteristic frequencies are
recovered that depend on the flow rates involved. The spectra also reveal the non-linear
nature of the oscillatory phenomena under consideration.

Similar results have been known for jets subjected to cross flow. Experimental evidence
available to date for mixing flows at pipe junctions is encouraging. In this case, the merging
of two steady flews gives rise to an unsteady flow exhibiting the same range of characteristic
frequencies. New experiments could now be planned, including the specification of the
required rate of data recording.

Conjugate heat transfer to the pipe wall would allow an evaluation of material damage due to
thermal fatigue at the water-metal boundary. Moreover, an optimization of flow conditions
that would reduce the damage potential of merging flows of different temperature is now
possible. On this basis, in-service monitoring of pipe temperature could become an even
more selective neasure.

Results obtained to date confirm the growing role of advanced modeling and computer
simulation in solving complex industrial problems related to the availability and environmental
safety of electric power generating stations.
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