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Article history: The effect of crack shape on the leak flow characteristics in pipelinesis
Received 29  March 2017 investigated using computational fluid dynamics (CFD) simulations. In the
Revised 14 Apr¥1 2017 present study, two different crack shapes are considered: axial crack
Accepted 14 April 2017 andcircumferential crack. The present simulation results showed that under the
same crack area, the aspect ratio influences the leak rate. When the aspect ratio
Keywords: isl, the leak rate reaches the minimum value. Moreover, the leak rate in the
?FD circumferentialcrack is slightly larger than that in the axial crack. The change in
Pipe the leak rateaccording to the crack shape could be explained by the different
Leak velocitydistributions at the leak position depending on the aspect ratio.
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is the bulk velocity of the pipe flow)
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Fig. 3 Comparison of the present simulation results with those
of Ben-Mansour et al.'s (Solid line; 1 mmx1 mm, dashed
line; 2 mmx2 mm, dash-dotted line; 10 mmx1 mm. Circle
symbol; Present result, 5 mm’, b/a=1/1)
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Fig. 4 Dependence of crack shape on leak flow rate (Solid line;
crack area=5 mm’, dashed line; crack area=10 mm’, dash-
dotted line; crack area=20 mm’)
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Fig. 5 Distribution of velocity profiles at the leak position (Solid
line; b/a=1, dashed line; b/a=1/10 (axial leak); dash-dotted
line; b/a=10/1 (circumferential leak)
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Fig. 6 Discharge coefficient (Solid line; crack area=5 mmy’, dashed
line; crack area=10 mm’, dash-dotted line; crack area=20
mm’)
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