Problem 1.C5

Viscosity can be measured by flow through a thin-bore or capillary tube if the flow rate is low.
For length L, (small) diameter D << L, pressure drop Ap, and (low) volume flow rate Q, the

formula for viscosity is y = D4Ap/(CLQ), where C is a constant.

(a) Verify that C is dimensionless. The following data are for water flowing through a 2-mm-
diameter tube which is 1 meter long. The pressure drop is held constant at Ap = 5 kPa.

T, °C: 10.0 40.0 70.0
Q, L/min: 0.091 0179  0.292

(b) Using proper Sl units, determine an average value of C by accounting for the variation with
temperature of the viscosity of water.
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