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Summary

To clarify the relation between ice accretion on ships under various weather, sea
and navigation conditions, a questionaire was prepared and sent to and collected from
patrol vessels of the Maritime Safety Agency, during 1963-1967. The items on the form
were as follows: ship name, position, speed, direction of the bow, relative wind velocity
and direction, air and sea temperature, relative direction of wave and swell and their
classes, approximate weight of ice, weather, amount of sea spray at bridge window in
three categories (1; no spray, 2; a little, 3; much), accretion of ice in three categories
{1; no icing, 2; slightly, 3; remarkable) etc.

Figure 1 shows the relation between air temperature, relative wind speed and
accretion of ice on two types of patrol vessels both 350 tons (dotted line) and 450 tons
(solid line). The figure was divided into three domains, remarkable icing, slight icing
and no icing conditions with lines in the figure. Icing takes place even at air tempera-
ture of only —2.0°C. For 350 ton and 450 ton type patrol vessels, when the approximate
relative wind speed was 6 m/s and 8 m/s or less, no icing occurred. With the lowering
of the air temperature and increase in the wind speed, accretion of ice increases.

In northern Sea of Japan and northern Pacific Ocean, icing takes place mainly with
freezing of sea spray. It was ascertained that, with increasing the amount of sea spray
on ship, icing increase.

Figure 2 is the relation between wave class, relative angle of ship bow and wave
direction and amount of sea spray. It is obvious that with increasing the relative angle
between ship bow and wave, amount of sea spray, and hence, accretion of ice decreases.
The same result was obtained in the case of the swell.

Some trials were made on the direct measurement of amount of sea spray in the ship
deck. For capturing the sea spray, simple apparatus were set (figures 5-8) in the upper
deck of patrol vessel “Chitose” (350 ton type). Though the sea condition was calm, and
therefore, amount of sea spray was very little, distributions of sea spray (kg/hour for
vertical 1 m? area) were obtained in several conditions (figures 9 and 10).



