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Résumé

In northern seas of Japan, navigation of ship often becomes very difficult due to the
accretion of ice formed from freezing spray blown over the vessel. The icing results in
raising the centroid of the vessel, increase in the sail.area to the wind, and finally the loss
of stability. Not a few fishing boats are believed to have been lost because of the icing.

In January of 1960, 1961 and 1962, icing experiments were carried out in the offings
of Hokkaido. Four patrol boats of the Maritime Safety Board and one fishing boat were
used for this purpose (Plates I, III. Table I, Fig. 1). During the whole period of these
experimental navigation, marine-meteorological conditions (Fig. 2), distribution and thickness
of ice, and the rate of icing (1961 and 1962) were measured at every four hours. After
arrival in port, distribution (Figs. 3 and '4), thickness, density (Fig. 21 and Table 7) and
the total weight of ice were measured, and heights of centroids of ice accumulated on
rigging and superstructures were determined (Table III). Total weight of ice deposited on
vessels ranged between 13 and 26 tons and the increase in sail area was 7 to 8%.

The rate of icing was measured by sticking colored papers on the ice surface at every
four hours (Table V and Figs. 5-8). The maximum rate of icing was 1.99 tons/hour; at
this occasion the air temperature was —7°C and the wind speed was 5 by Beaufort scale.
It was found that the icing occurred when the air temperature was below —2.5°C and the
wind speed was more than 4 by Beaufort scale; however, the definite relationship between
the rate of icing and marine-meteorological conditions was not established from these ex-
periments (Fig. 9).
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Small rods (Figs. 11-14) were installed -on the open deck. The ice deposited on the
rods and bleeded brine were weighed and subjected to the determination of chlorinity
(Table VI). The surface temperature of accreting ice was estimated from the chlorinity
of brine, being in a range of —2 to —4°C.

In 1960 and 1961, the total weight and the centroid of ice were determined by carry-
ing out inclining experiments and by reading draughts. In 1961 and 1962, weight of ice
was actually measured, removing the ice from various parts of the vessel. The changes
in stability were thus determined (Table XI) and the static stability curves were calculated
for the present experiments (Figs. 26 and 27).

It was proposed that the following conditional weight of icing should be taken into
consideration for the design and navigation of ship: 50 kg/m* for open deck, 50 kg/m’ for
sail area. Applicability of this recommendation to the patrol boats was discussed (Figs. 28
and 29).
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