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Identification between Local Wall Thinning and Turbulent Velocity
Components by Flow Acceleration Corrosion inside Tee of Pipe System
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ABSTRACT: When pipe components made of carbon steel in nuclear, fossil, and industry are
exposed to flowing fluid, wall thinning caused by FAC(flow accelerated corrosion) can be generated
and eventually ruptured at the portion of pressure boundary. A study to identify the locations
generating local wall thinning and to disclose turbulence coefficient related to the local wall thinning
was performed. Experiment and numerical analyses for tee of down scaled piping components were
performed and the results were compared. In particular, flow visualization experiment which was
used alkali metallic salt was performed to find actual location of local wall thinning inside tee
components. To disclose the relationship between turbulence coefficients and local wall thinning,
numerical analyses were performed for tee components. The turbulence coefficients based on the
numerical analyses were compared with the local wall thinning based on the measured data. From
the comparison of the results, the vertical flow velocity component(Vr) flowing to the wall after
separating in the wall due to the geometrical configuration and colliding with the wall directly at

an angle of some degree was analogous to the configuration of local wall thinning.

Key words: Wall thinning(#), Flow accelerated corrosion(-&7}45-2]), Deflected turbulent
flow(A & FF %), Local wall thinning(=r-7+<5), Alkali metallic salt(&Z2] 54 9)
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Fig.

5 Cell division of tee.

Table 1 Boundary conditions

Items Units Values Remarks
oneatoe |
Density kg/m3 1,000
Viscosity |kg/m - s| 0.001139
Temperature T 15
1.81(Branch)| Type 1
et | | | TV 2
Velocity :
1.53(Main) | Type 3
1.92(Main) | Type 4
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and numerical analyses.
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(a) Upper part

(b) Lower part
Fig. 8 Photo of cut section for tee(type 2).
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