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‘Wall Shear Stress of Foam Flow Through a Pipe
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An experimental study was conducted on the pressure drop for foam flow through a rectangu-
lar /circular pipe. Foam flow in a pipe was approximated by a model in which foam is lubricated
by a thin layer of a Newtonian liquid(slip-layer) on the pipe wall. Indirect measurement of the
slip-layer shows that its thickness depends on the flow velocity. Experimental equations for the
slip-layer thickness were determined. A power-law equation with a yield shear-stress was used as
the rheological equation for the foam flowing over the liquid-slip layer. Values of the parameters
included in the equation were experimentally determined. Prediction of the wall shear stress for
foam flow in a pipe can be possible by using these equations.
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Fig.1 Test pipes
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Fig.2 Bubble velocity versus mean foam velocity
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Table 1 Rheological parameters in Eq.(5)

Pipe 70 Pa k n
Rectangular (H=4.4mm) | 4 0.61 | 0.47
Circular (D=9mm) @ | 22 | 037
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Fig.3 Wall shear stress(rectangular pipe)
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Fig.4 Wall shear stress(circular pipe)
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