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Studies on the Ice Accumulation on Ships (I)

Shinji MORIMURA

Abstruct

It is known that ice accumulation on ships sailing in northern waters in
the winter not only hinders deck operations but also is dangerous for the ship.
There has been not yet found the final solution though the research on this
problem has been done by the British Shipbuilding Research Association, the

Maritime Safty Agency of Japan, the Laboratory of Low Temperature Science of
Hokkaido university and others.

Recent studies have developed the methods to reduce icing or take off
accumulated ice on ships.

The present writer developed some equipment which consists of a reflux duct to
simultate the condition which cause icing on ships in order to seek methods of
prevention or reduction of icing.

Many experiments on icing can be done in a laboratory with the equipment
but, of course, they must be checked in a natural environment.
In this paper the equipment and the results of early experiments are reported.
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Fig. 1. Outline of the equipment

W: Observing window D: Operational lid

S : Device of water spray V: Flux control valve
P : Water pump T : Cooling Water tank
C : Cooling coil v G : Guide damper

H: Control heater F: Air blast fan

M: Motor R: Speed reducer .
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Fig. 3. Appearence of observing window
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Splashes on a ship Splashes in the duct
Fig. 5. Comparison of splashes between on a shipboard and in the examination duct

Iig. 6. A state of ice accumulated distribution on the grid
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Fig. 7. Examination models for ice accumulation

Fig. 8. Instance of ice accumulation on the model plate (I1T)
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Fig. 9. Adhesive ice: quantity on the surface of an iron plate covered a space
of 10cm by 10cm during one minute
o : included icicles while a wind velocity of 5m/s
e :  excluded icicles while a wind velocity of 5m/s
o + included icicles while a wind velocity of 8m/s
» : excluded icicles while a. wind velocity of 8 m/s
Each curve and line is drawn from least squares method
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Fig. 10. Interrelation between splashes and variations of ice accumulation
(line gives the statistical mean)
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(11-2) v=50, 6=-72, q=7, t=30

(11-3) v=52, 6=-15, q=28, t=20

Fig. 11. Instances of ice accumulation on the model (II)
v: Wind velocity (m/s)
: Air temperature in the duct (°C)
Volume of splashed water per minute (g/min./section)
: The time required (min)
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Fig. 12. Heat transfer of splashes
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