13. Seely, G. R., personal communication ( November 1, 1965).

16. Maron, S. H., and A. W. Sisko, J. Colloid Sci., 12, 99
(1957).

17. Philippoff, W., F. H. Gaskins, and ]J. G. Brodnyan,
J. Appl. Phys., 28, 1118 (1957).

18. Peebles, F. N., J. W, Prados, and E. H. Honeycutt, Jr.,
J. Polymer Sci., 51, Part C, No. 5, 37 (1963).

19. Brodnyan, J. G., and E. L. Kelly, Trans. Soc. Rheol., 5,
210 (1961).

20. Eisenberg, H., J. Polymer Sci., 25, 257 (1957).

21. Hermans, Jan, Jr., J. Colloid Sci, 17, 638 (1962).

22. Philippoff, W., and F. H. Gaskins, J. Polymer Sci., 21,
205 (1956).

23. Holden, G., J. Appl. Polymer Sci., 9, 2911 (1965).

24. Cramer, S. D, and J. M. Marchello, AICRE ]., 14, 814
(1968).

25. Bueche, F., and S. W. Harding, J. Polymer Sci., 32, 177
(1958).

26. Ferry, ]. D., “Viscoelastic Properties of Polymers,” p. 176,
John Wiley, New York (1961).

Comments on Turbulence Measurement in Water

using an Electrokinetic Probe

Recently, Chuang and Cermak presented a paper (I)
on turbulence measurements in a pipe flow of distilled
water using an electrokinetic probe. They are to be com-
mended for their pioneering study of the probe technique.
However, the shortcomings of their analyses also must be
pointed out.

In the section on theory, they presented the following
equation for charge transport in an incompressible fluid:

op p
—+ V- (pU —_—=0
Fri (p_>)+f (1)

To obtain Equation (1), one must assume that the con-
ductivity of the fluid is a constant, and that the charge
transport due to diffusion is negligible. Without these as-
sumptions, the corresponding equation, as derived by
Gavis and Koszman (2 to 5), becomes

i) A2
—p+V'(pU)+i=—v2 p+ VY Ve (2)
dt -> T T

where the two terms on the right-hand side of Equation
(2) represent the effects of diffusion and variation in con-
ductivity.

As shown by Gavis and Koszman, the assumption of a
constant conductivity is valid only for fluids of low dielec-
tric constant and low conductivity, such as electrokinetic
effects in hydrocarbons or charge transport phenomena in
gases. For water and solutions thereof, the conductivity
varies essentially over the diffuse layer and the term
Vi » Vo can not be omitted from Equation (2). It seems
doubtful that any result derived from Equation (1) can
be considered even as a good approximation for water
and its solutions. The omission of the diffusion term is also
subject to question, especially in regard to the diffusion
perpendicular to wall.

Another assumption used by the authors, following the
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Chuang and Cermak made one more assumption regarding
the electrokinetic-potential fluctuations. They assumed that
the potential fluctuation of electrokinetic-potential differ-
ence between two closely spaced electrodes aligned in any
direction is considered to be linearly proportional to the
fluctuating turbulent velocity (of the neighboring fluid?)
in that direction. :

It should be pointed out that to date (1968) no data
taken by any other investigator except those reported by
Chuang (I, 11) have yet confirmed this hypothesis. I
have conducted a series of tests but all of them indicated
no directional sensitivity (9). In view of this, I had to use
a quite different rationale to explain my experimental data
(9, 10). 1t is hoped that other researchers in this field
will conduct more experiments to testify the hypotheses
of directional sensitivity and linear proportionality.

NOTATION

t = time

t# = fluctuating component of velocity vector
-

U = instantaneous velocity vector

>

Greek Letters

diffuse-layer thickness
instantaneous true charge density
time-mean charge density
conductivity

relaxation time of the fluid
fluctuating electric potential
instantaneous electric potential

f

T |

€9 qo|° >
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