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Résumé

There have been devised various methods of determining the liquid water content
of wet snow. Among them the most convenient for practical use seems to be the method
of centrifuge, in which the liquid water contained in the wet snow is separated from it
by an intense centrifugal force. Japanese researchers have been engaged in improving
this method since many years ago and recently a centrifuge useful for measurement on
" the field has been successfully constructed by Mr. Kikuya. But this centrifuge is a hand-
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driven one and it can take only a small quantity of snow at one time. Liquid water
is never uniformly distributed in the melting snow and it seems desirable to take up a
large quantity of snow sample in order to obtain a reliable value for its liqnid water
content. The present author put the snow sample in a large cylindrical cage (diameter :
12 cm; height: 12 cm) of which the cylindrical surface was made of tightly stretched
fine wire gauze of 1.2 mm mesh. This cage is shown on the right side of the photograph
in the text. The cage was then put in the water collector shown on the left side of
the photograph. An electric motor rotated the water collector in a space maintained at
0°C by being enclosed on all its sides with double walls containing snow. The liquid
water contained in the snow sample was pulled out by the centrifugal force through
the cylindrical gauze of the cage and was collected in a ring-formed groove at the bottom
of the collector after having run down along the inner side of its sloping wall.

In order to test the performance of this centrifuge a known quantity of snow of
temperature 0°C containing no liquid water was put in the cage and a known quantity
of water of temperature 0°C was added to the snow. With such snow samples containing
known quantity of liquid water the rate of its separation from the snow was determined
with the results shown in Fig. 3 of the text. In the first one minute of rotation 60-70
% of the liquid water was separated. The rate of separation was then gradually dimin-
ished ; 10-259 of the liquid water was still left unseparated in the snow at five minutes
after the beginning of the rotation. After this the liquid water came out at a constant
small rate of about 0.1 cc/min.

The rate of separation of water must depend on the rate at whlch the liquid water
contained in the snow is moved by the centrifugal force through the canals formed
between the ice grains composing the snow. Let the canals be assumed to be fine slits
of width varying randomly along their length. Then the motion of water inside of
them can be treated as a two-dimensional problem. In the early stage of separation
when the liquid water is still plentiful in the snow, the water will be distributed in it
in the form of long islands filling some lengths of the canals. The mean velocity U of
movement of such water islands caused by the centrifugal force was deduced theoretically
with the result:

= (ZAOGEJ/3/U) M R(ﬂ),

R = 1/[(1+6m) (1—277’)’%~(7r'/2)“ {(7—67%) (1—27/2)‘?‘5——7}],
772___;2 /le, .
where 0: density of water
‘ G: centrifugal acceleration
%: mean half width of the slit
w: viscosity of water
&: deviation of half width of the slit from its mean A.

By the use of the following numerical values: G=150x980cm?/sec, 1=0.35mm, 7=
0.57 which gives R=0.1, the mean velocity U of the water islands turned out to be
about 7 m/sec. Therefore the water islands will run out of the snow instantly at the
moment of the start of rotation, leaving after them here and there in the slits small
drops of water which are held there hy the surface tension a of their’ surface. In this
state very thin films of water, taking their rise from the hanging water drops, will be
running down along the walls of the slits. A theoretical consideration gave the mean
velocity U’ of such water films in the form:



EDOERERNC X SEESAEORE DWW T 75

U’ = (8%u) {0G cos —a (dk/ds)},

where 0 :  thickness of the film

¢: angle between the tangent of the wall of slit and its axis
£: curvature of the surface of the wall of slit

s

length along the wall of slit‘.

In the case of G=150x980cm/sec? it can be shown that 0G cos > ads/ds. This equa-
tion, in conjunction with the fact that the separation rate of water from snow was about
0.1 cc/min in the later stage of the separation, gave U’ and ¢ the values 0.1 mm/sec and
3.3x107%cm respectively. These values of the velocity " and the thickness ¢ of the
water film are of the same order of magnitude as the velocity with which the tip of
the long hand of a clock moves and the wave length of visible light respectively.



