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Evaluation of Fluid Temperature Fluctuations in a Tee Pipe by Detailed Turbulence Simulations
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Abstract: Temperature fluctuations. arising when fluids with different temperature are mixed. cause high
cycle thermal fatigue to materials of plant components. Thus analyzing the characteristics of these
temperature fluctuations is important for plant maintenance. In this study. a large eddy simulation, one of
the detailed turbulence simulation methods. was applied to the analysis of two typical flow patterns with
temperature fluctuations in a tee pipe. Results were compared with the experimental data. The simulation
data showed good agreements with the experimental data for the shape of the average temperature
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distributions, The simulation accuracy of the temperature histograms at experimental pIove poinis was

improved by using finer computational grids.
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Fig. 1 Schematic Diagram of a Tee Pipe
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Fig.2 Average Temperature Distribution
of Impinging Jet
(Experimental Data Extracted from Ref.[2])
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Fig.3 Average Temperature Distribution
of Impinging Jet
(Simulation Data, Meshl)
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Fig.4 Average Temperature Distribution
of Impinging Jet
(Simulation Data, Mesh?2)
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Fig. 5 Histogram of Normalized Temperature
of Impinging Jet
(Experiment: Ref. [1]. Simulation: Mesh 1)
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Fig. 6 Histogram of Normalized Temperature
of Impinging Jet
(Experiment: Ref. [1]. Simulation: Mesh 2)
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Fig. 7 Average Temperature Distribution
of Wall Jet
(Experimental Data Extracted from Ref.[2])
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Fig. 8 Average Temperature Distribution
of Wall Jet
(Simulation Data. Meshl)
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Fig. 9 Average Temperature Distribution
of Wall Jet
(Simulation Data, Mesh2)
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Fig. 10 Histogram of Normalized Temperature

of Wall Jet
(Experiment: Ref. [1], Simulation: Mesh 1)
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Fig. 11 Histogram of Normalized Temperature
of Wall Jet
(Experiment: Ref. [1], Simulation: Mesh 2)
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