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A Study of the Slippage of Fluid Flowing over Wall

——Effects .o'f Slippage on Viscosity Measurement——

Noboru KOJIMA

Synopsis

The slippage of the fluid flowing over the wall in a pipe is so minut that it has
been overlooked in analyzing the fluid flow.

In the case of the wall covered with such a slippery material as Silicone, the change
is recognized in the flow rates or the pressure differences.

This phenomenon is thought to be caused by the slippage. Therefore, in such a case
the Hagen-Poiseuille equation in general use is not applicable to the measurement of
the viscosity of the fluid.

In this paper, a method of viscosity measurement is proposed, by which viscosity
can be measured by the maximum flow velocity, a pressure difference and a flow rate.

For the measurement, Laser Doppler Velocimeter is used to measure the maximum
flow velocity which is not contact with the fluid; the pressure difference transducer of
the variable reluctance type is used to measure the pressure difference; the measuring
cylinder is used to measure the flow rate.

Using some results of the experiments, the effects of the slippage on viscosity are

investigated for the pricise measurement of viscosity.
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Fig. 2 Influence of slippage on flow velocity distribution
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Fig. 3. Schematic arrangement of the experimental apparatus
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Fig. 5° Determination of measuring position with respect to refraction
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Table 1 Experimental results of the pressure difference per
unit flow rate in case of non-treatment and Silicone

- treatment and their ratios

a Ap/@Q (Pa.s/cm?) :
(cm) Non-treatment Siliizz(:ment i
0.3016 18.85 | 18.77 1.0043
-~ - - -} 0.4003 6.064 = |- 6.023 1.0068
0.5327 1.928 1.912 1.0084
0.6096 0.9263 0.9158 1.0115
0.7288 0.5479 0.5412 1.0124
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Fig. 8 Effect of slippage at the determination of viscosity (Data taken at 15 °C)
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