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In order to produce model ice sheets having targeted physical properties in accordance with the law of similitude, the ice model basin

of Korea Research Institute of Ships and Ocean Engineering carries out a series of processes such as cooling, seeding, freezing, and

tempering, Performance in ice field of ice going ships or marine structures is evaluated from model tests in ice conditions made out

of a model ice sheet such as level ice, pack ice, brash ice, and ice rubble field, etc, In this study, we investigated effects of micro—bubble

layers and seeding of ice nuclei included in the process generating a model ice sheet on change in physical properties of thickness,

density, and flexural strength,
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Fig. 1 Flow chart in generating a model ice sheet
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Fig. 2 Density measurement process by displacement
method
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Table 1 Making conditions of model ice sheets

. ) Coolin Freezin
Case | Seeding |Micro—bubble 9 9
(hour) (hour)
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¥ X-axis: Longitudinal direction of the ice tank
Y-axis: Widthwise direction of the ice tank

Fig. 4 Locations for measurement of thickness, flexural
strength, density of a model ice sheet
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R, = Ice buoyance resistance
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Fig. 6 Side view of a model ice specimen w/o micro-bubble

Table 2 Measured density values of model ice specimens

Location Density Avera.ge

[tem 5 density

X-axis | Y-axis | (g/cm®) 5

(g/em?)
Model ice sheef 20, 30m| ch2 | 0.935

w/o 0.935
micro—bubble |20, 30m| ch5 | 0.935
Model ice sheef 20, 30m| ch2 | 0.924

w/ 0.926
micro—bubble [20, 30m| chb5 0.927

% X-axis: Longitudinal direction of the ice tank
Y-axis: Widthwise direction of the ice tank
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Fig. 7 Change in the thickness of model ice sheets during
tempering process depending on the presence or
absence of micro—bubble layers
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ig. 8 Reduction in flexural strength of model ice sheets
during tempering process depending on the
presence or absence of micro—bubble layers
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Fig. 10 Reduction in flexural strength of model ice sheets
during tempering process depending on the
presence or absence of seeding process
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Table 3 Changes in the thickness and flexural strength of
model ice sheet depending on the presence or
absence of micro—bubble layers

Thickness Flexural strength
Tempering Tempering .
Item initial | oMM e | Reduction
value ( rat/eh) value (krlftih)
(mm) mm (kPa) a
Model ice sheet
w/o 44 +0.49 112 -3.8
micro—bubble
Model ice sheet
w/ 44 +0.15 119 2.7
micro—bubble
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Table 4 Changes in the thickness and flexural strength of
model ice sheet depending on the presence or
absence of seeding process

Thickness Flexural strength
Tempering Tempering .
Item initial Gr;ﬁh initial Rec:;‘f;'on
value (mm/h) value (KPa/h)
(mm) (kPa)
Model ice
sheet 38 +0.14 252 -5.4
w/o seeding
Model ice
sheet 44 +0.15 119 2.7
w/ seeding
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