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Investigation on Pipe-wall Thinning Prediction by Flow Accelerated Corrosion
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In this paper, a comparative study of the pipe-wall thinning prediction with existing experimental data is carried out
for some typical cases of flow accelerated corrosion of carbon steel. The numerical model tested in this study is the
pipe-wall thinning model based on the standard k- ¢ model of turbulence with the modification of
high-Schmidt-number effect. The comparative study is carried out for the straight pipe flow, the pipe flow behind an
orifice and the pipe flow behind a long elbow combined with swirl of Mihama case. The present study indicates that
the experimental result of pipe-wall thinning is well reproduced in the numerical result more than a qualitative
agreement, which suggests the applicability of mass transfer model for the pipe-wall thinning prediction.
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Table 1 Experimental conditions

D [mm] U[nvs] pH Re Se
Bouchacourt (1988) 8 0.35-3.63 8.6-9.6 1.6 x 10*-1.7 x 10° §-23
Sydberger and Lotz (1982) 40 05-33 2.1 X 10%-1.3 x 10° 1460
Mihama plant (2004) 538.8 2.2 90-93 5.8 x 108 14
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Fig.1 Pipe-wall thinning in straight pipe
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Fig. 2 Prediction versus experiment of straight pipe
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Fig.4 Pipe-wall thinning prediction and experiment of
Mihama'’s case in cross section
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Fig. 5 Pipe-wall thinning prediction and experiment of
Mihama’s case in downstream
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