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Studies on the Ice Accumulation on Ships (II)

Shinji MorIMURA

Abstract

This investigation is being done to find the proper solution to prevent or reduce
the ice accumulation on ships sailing in northern waters.

An airconditioning duct consisting of a section 500 mm. square had been
prepared in order to carry out effectively this purpose, and this experiment was
started from a means to shoot splashes to attach to test piece in the duct in view of
accumulating ice.

For the test models, a flat board 100 mm. square and several shapes such as a
chain, a wire rope and others had been used precedently.

In the first report on this study, the experiment was confined to flesh water
splashes to keep the equipment from rust.

And yet, the splashes used in this new experiment was sea water because such
natural agencies innorthern waters are covincing enough for through examina-
tions.

Ice accumulation on ships is formed from the spray of sea water as is generally
known. The splashes are blown by the action of the wind, the waves and the
ships pitch and they occur periodically as a result of the combination of those
element.

The writer tried a more systematio method by shooting splashes of water on
the models at regular intervals adopting a spray period during 1 second then
stopping spraying for 3 second so as to make a more reliably basic analysis for this
experiment.

An account of the influence of the air temperature, the amount of splashes,
several shapes of examination models and others on ice formation are given in this
paper.

’ As a point to which special attention should be called from these data, the
relation between spray quantities and icing was shown reliably. It had lacked
clearness due to the use of fresh water instead of sea water splashes.

As a result of research the relation, it shall be possible to invite a method of
solution of the problem because the total quantity of released heat needed to freeze
up splashes is given by the research.

Now, this examination was put into practice by the condition with the wind
velocity 5 m/sec. and the splashes temperature 0°C of all.

Hereupon, The methods of prevention or reduction of ice accumulation on
ships are still to be improved upon and deeper researches will enable us a future
sutdy.

BRI T
(Laboratory of Fishing Boat Architecture, Faculty of Fisheries, Hokkaido University)
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Fig. 1. States of icing development in th examination duct
(1) Before the test
(2) five minutes after
(3) thirteen minutes after
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Fig. 2. Catcher of splashes
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Adhesive ice (g/min/section)

10 20 30
Amount of splashes (g/min/section)
Fig. 3. Adhesive ice quantity on the surface of a painted iron plate coverd
a section of 10cecm by 10cm during 1 minutes, keep the air temperature —10°C
mmm ; fallen quantity while icing
1 ; real quantity of accumulated ice

(1) (2)

Fig. 4. Instances of ice accumulation on model plates

(I) in case of a little splashes
(2) fall a portion of itself when splashes blown up rather in excess
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10 20 30
Amount of splashes (g./min./section)

Fig. 5. A comparative figure of ice accumulation, keep the air temperature —10°C

adhesive ice quantity on an urethan coating plate
adhesive ice quantity on a F.R.P. plate
Each curve is drawn from least squares method

¢+ adhasive ice quantity on a painted iron plate
X
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BT, Sk 5B EOHBER Z0ET 5 L EMBBEIN TV 20T, vHIORSIIRSE
BfEdT 5 4DTH 3,
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g

Adhesive ice on plates covered a space
of 10 cm square (g)

2 4 6 8 0

Process of time (minutes)

Fig. 6. Tecing development with time keeping at constant splashes 25g/min/section
and the air temperature —10°C

— 189 —



b Xk K E & ® XX, 3

i) HEBMAIORIRY KIT TS

— BTSRRI 2B T28D, LA, Fo—rR94¥—n~FOHE, ALbhC
EKOREDE LV, b OMRMEOHEZEW T % Pk ORFEE & UTEARE kT 5 &, Fig. 7 Tx
ANB LI, FALBETTELZ/HEL MU TH 3, ChidNhnss, HEoMBcHEEsh
PHEKRBIN T T 4 v BB EAN T EKET A RN LMT2HO>» 6T 5, Fig. 713, HARBE
CEET 2 BKEPBERKEOENRTH LSO UL DT, BESELCHET TS L0 T 100%
CET 2, COBRSEKER KEEDERTS 402 NALEAHTH 3, Fig. 8 i) 7DER
H8mm OF » —>REHE 12mm DY 4 ¥ —u—F~D EBKRE®FT, OO &M K
{H—10°C, FEEE 25 g/min/100cm? T L0 HEHEELIZ 6 DTH 5,

T2, R : 2B BT 2729 Fige 9 O X 532 ke =4 PO R E-TH
KEBZ (T2 - 2R —10°C OKED b & T L0 SO EKEICET 3 E[ED 5 Table. 1 H3ERL
AN, BIOHHALHIRMAZBOD 2 (2) D94 AL HY LEOKDBFEELIZC EBED NI, THs
FHKIURXOMEFC I - TET 3120, FRBERRIFKRLHIE T 2 WmEcLF 3 3 < &R
OBEKC L ZERTLEIDOLNTI 3D, TOERTIZ, RIGRINZMh, HAMEYH DFX
FEET ST b (2) Dot 4 75 X Hh KW (3) DA FADEKEL LI DT B L EDPE, —
¥, BEIRY b OFKEICDOWT 1) & 3) RBAEENHEDR IV Eh 5, FEIZFMT oW
TR, EXKELUAEOEEERTCESRETHMCDOAREET 2L bHRETY 3, Fig. 101820

00—
1 R /(“"/
-

A

50 —~

(%)

—3 ——— Chain
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Adhesive ice quantity
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-5 —10 —I%
Air temperature (°C)

Fig.7. The rate of ice accumulation to splashes with the temperature depression
keeping at constant quantity of splashes 25 g/min/seotion

Table 1. The comparison of each form in Fig. 9

sost model mesured mean quantity of | index number of icing i
sectional area ice accumulation total quantity per umit area
(1) 22 em? 38g 69 72
@) 23 55 100 100
3) 26 47 85 75

Keep the splashes 25 g/min/100 cm? and the air temperature —10°C
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Fig. 8. Instances of icing on a chain and wire rope
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(1) (2 (3 Fig. 10. An instance of icing on vinyl

Fig. 9. An examination model consist chloride pipes showin in Fig. 9
of vinyl chloride for observation of icing

variation
(1) 18mm in outer diameter
(2) Join together (1) and (3)
(3) 22mm in outer diameter
the range of icing is 120 mm
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