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New Consideration on Fluid Friction

HEARI®EH X H ¥ ¥ Teisuke YASUDA

There are many empirical and some theoretical formulas on fluid friction. However, the applica-
tion limits of these formulas are not always evident and some of these formulas are very com-
plex. Why are many formulas having very different forms like this proposed and why are those
often very complex? The reason is that the existent friction factor does not become constant and
the formula of wall shear stress is not always reasonable.

Hence, in this paper, the new equations of the friction and the definitions of its factor are
proposed and it is shown that many phenomena are explained successfully by these new equations.
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Fig. 1. Nikuradses experiment on friction factor for sand-roughened pipes.
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Fig. 2. Experimental results for relation between Re and f
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Table 1. Yasuda's Eapirical Constants for
New Equations in Smooth Pipes. m=1/(2ea).
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Table 2. Wall Shear Stress and Flow Regions.
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Fig. 3. Experisental resuits for relation between I and v in pipes,
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Table 3. Mean Velocity of Flow in Pipes.

Flow region Yasuda Formula Remarks
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Fig. 4. Relation between Re and AL
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