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A Study on High Cycle Temperature Fluctuation
Caused by Thermal Striping in a Mixing Tee Pipe

Seoug B.Fﬁnf, Jong H. Park”

Key Words : Thermal striping(¥ 3A|5°]%), Turbulence(+57), Large eddy simulation(Z oJt] EAp,
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ABSTRACT

Fluid temperature fluctuations in a mixing tee pipe were numerically analyzed by LES model in order to
clarify internal turbulent flows and to develope an evaluation method for high-cycle thermal fatigue. Hot and
cold water with an temperature difference 40 C were supplied to the mixing tee. Fluid temperature fluctuations
in a mixing tee pipe is analysed by using the computational fluid dynamics code, FLUENT. Temperature
fluctuations of the fluid and pipe wall measured as the velocity ratio of the flow in the branch pipe to that in
the main pipe was varied from 0.05 to 5.0. The power spectrum method was used to evaluate the heat transfer
coefficient. The fluid temperature characteristics were dependent on the velocity ratio, rather than the absolute
value of the flow velocity. Large fluid temperature fluctuations were occurred near the mixing tee, and the
fluctuation temperature frequency was random. The ratios of the measured heat transfer coefficient to that
evaluated by Dittus-Boelter's empirical equation were independent of the velocity ratio, The multiplier ratios

were about from 4 to 6.
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Fig. 1 The schematic of thermal striping analysis in a
mixing tee pipe
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Table 1. Analysis Conditions

No. | K(=) | Uw (m/sec) | Us (my/s) | Remarks
1 200 0.05 10
2 50 01 50
3 10 05 5.0
4 1.0 1.0 1.0
5 50 0.1 05
6 50 1.0 50
7 50 2.0 10
8 0.1 50 05
9 50 1.0 50 Diffuser
10 50 1.0 50 Elbow
1 50 1.0 50 Valve
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