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Summary

The author designed a new type of calorimeter capable of determing the free water con-
tent of wet snow. Figures 1 and 2 show its schema and photograph. Made of a thermal
insulating material 2.5 cm thick, it consists of three portions A, B and C. Hot water and
a sample of wet snow in a thin polyethylen tube H (60 cm long, 7.5 cm wide and 0.02 mm
thick) are stored in A and B, respectively, while C is a movable parting strip made of thermal



B C L AWERRRE 1

insulating materials to separate the snow sample from the hot water.

Let us explain how to use this apparatus.

(1) Hot water (120~150 g, 40~50°C) is put into the one half of the tube and the mass
of hot water M, in it is measured.

(2) The part of the tube containing the hot water is stored in A with a thermocouple
inserted in it. A sample of wet snow (20~50 g) is put into the other half of the tube and
stored in B, as shown in Fig. 3a. The tube is covered with two thermal insulating pieces
D and E and the temperature of hot water 7 is read on the digital thermometer G while
shaking the apparatus.

(3) The parting strip C is drawn ahead after reading T (Fig. 3b). The snow sample
and hot water are mixed with each other in the tube, resulting in a rapid drop in temperature
of the hot water. The temperature T: of the mixture is read while shaking the apparatus.

(4) The tube containing the mixture is weighed and the mass M, of wet snow determined.
The free water content W of the sample can be calculated by equation (2).

In a cold room 95 artificially prepared samples of wet snow each having the known value
of free water content W, are examined by this apparatus. Relations between W and W, are
shown in Fig. 5, standard deviation of error AW (=W —W,;) being found to be 1.51%. Con-
sidering the water equivalent m of the tube and the heat loss Q through the thermal insulator,
equation (3), (4) and (5) are obtained. The free water content calculated by equation (2) can
be corrected by equation (5). Instead of the wet snow having a known value of water content,
water of 0°C (W;=1002%) is examined so that the coeficients a and b in equation (5) can be
obtained. Relations between 4WM; and 27, —7; using water at 0°C are shown by the marks
+ on Fig. 6 and the two coefficients 2 and b of the regression line were obtained. The
same relations are shown for the 95 samples of wet snow by dotted marks on the figure.
The corrected free water content W’ using equation (6) are shown in Fig. 7, the standard
deviation of error A4W’(=W’"—W,) being found to be 1.03%.




