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Summary

Studies of ice accumulation on patrol boats of the Maritime Safety Board were carried
out during the winters of 1960-63. The icing-meter, consisting of an icing rod (A) and a
brine jar (B) (Fig. 1), was installed upon the open deck of the test ship “Chitose” (316 ton
gross) in 1962 and ’63. Navigation routes of “Chitose” and the periods during which the
icing occurs (bold line) are shown in Fig. 2. Two icing-meters were set alternately every
four hours during the icing period. The main cause of icing was the freezing of sea
spray. Some part of sea spray caught by the rod froze on the rod and the rest flowed
down the surface of the ice into the jar. The total weight of the spray was calculated
from the sum of the weights of ice on the rod and brine in jar. The weight and chlorine
content of the ice and brine were measured for each sample obtained in each four hour
period. The weight of ice deposited per hour, the ratio of the weight of the ice to spray
(in parentheses) and the icing pattern on the rod are shown with respect to the mean air
temperature and the mean relative wind velocity (Fig. 3). This figure suggests that an
increase in wind velocity increases the weight of ice and decreases the ratio of ice to
spray, because the amount of sea spray increases with an increasing wind velocity. The
ratio of ice to spray increases with falling temperature.

The mode of icing on the icing-meter is schematically illustrated in Fig. 5. The
amount of ice deposited on the rod (I) includes pure ice (¢) and brine inclusions in the
ice (6). If it is assumed that both the brine in the jar and the brine inclusions in the ice
have the same chlorinity, then equation (4) is written as equation (5). In Fig. 7, the
circles show I/S vs. B, obtained with the icing-meter, and the dotted line shows the
relation between #/S and B, (calculated form equation (5) putting S,;=19%). Therefore,
the weight of brine in the ice is nearly equal to the weight of pure ice. The surface
temperature of ice which is equal to the freeezing temperature of the saturated brine was
computed from equation (6) and is shown in the right axis of Fig. 7. It was estimated
that the surface temperature of icing ranges between —2 and —4°C.



