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Résumé

The free water content in snow has an important bearing upon its thermal, electrical,
optical and acoustical properties, not to speak of its mechanical property. Accordingly,
it is necessary for a investigator who wants to study a snow cover to measure the free
water content in the snow. Up to this time, many investigators have attempted to
‘measure it by various methods, for example, the calorimeter method, the vohime change
method, the buoyancy change method (in these iethods, the large latent heat, the change
of specific volume, appearing with the phase change from ice to water is utilized), the
mechanical separator method (the free water is separated' from snow grains by gravi-
tational force or centrifugal force) and the dielectric constant method.

The most convenient method to be used for the field work will be the one using
the centrifuge turned by hand, since the apparatus is portable and no technical skill is
demanded. In this paper, the results of measurment by a hand-operated centrifuge (400
rotations per 35 seconds) are shown as well as those obtained by the centrifuge which
was turned by electric motor (4000 rotations per minute) (cf. Figs. 3, 4 and Table 1.)
A sample of snow is put in a glass cylinder which has a thin tube at its bottom for
collecting the water separated from the snow grains by centrifugal force. - The ratio of
the weight of collected water to the weight of initial snow glves the free water content.
The glass cylinder is covered with snow while it is being rotated in order that the sample
may be held at 0°C against the higher temperature of the surrounding air.

Acceleration exerted on the snow sample is about 1.1x 10° cm/sec? in the case of the
hand centrifuge and 1.4 10¢ cin/sec? in the case of motor centrifuge. After the operation
of 35 sec by hand centrifuge, the snow sample was again subjected to the action of motor
centrifuge and it was found that mote free water corresponding to akout 5% of snow
sample was separated afresh (cf. Fig. 4. On the other hand, considerations bearing on
the relative values of free water content obtained by the dielectric constant method
showed that the true value must be about 7 9% Jlarger than that obtained by means of
the hand centrifuge®.

The amount of remaining water which can not be separated by an acceleratlon of
a given value owing to the actions of intermolecular force and surface tension is ¢alcu-
lated under a simple assumption that all snow grains are ice spheres of radius » arranged
as shown in Fig. 6. For the acceleration of about 10°cm/sec’® it was found that the
amount. of free water bound to the ice spheres by intermolecular force is not more than
0.6% for firn snow (»=0.5mm) and 1.5% for settled snow (»=0.2 mm).

The sample of snow used for the experiment weighed about 3-6 gr and it is shown
that it should hold in its interior by the section of surface tension an amount of water
corresponding to about 1.5-3% of the total weight of snow for »=0.5 mm and 3-7 % for
r=0.2mm. These values are for the acceleration of 10°cm/sec®. As the amount of
water held by surface tension is inversely proportional to the acceleration, it follows
that the water suspended under the acceleration 1.4x10°cm/sec’® does not exceed 19.

From these considerations, one will find that all free water is separated by motor
centrifuge within the range of experimental error and the water (5-7%) remaining after
hand centrifuge is chiefly due to the surface tension. '

When centrifugal force is applied, the water will begin to flow along the surfaces
of the ice grains under the resistance of viscosity. By the calculation based on a simple
model shown in Fig. 6, it is found that the time it takes to attain the equilibrium state
does not exceed 2 seconds. For the complex structure of the natural snow it must take
much more time, but it is very improbable that it will exceed 35 seconds which is the
time during which the centrifugal force is being exerted in the experiment.



