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Abstract

In this study, the target FSICR class is 1A whose target thickness of the brash ice is
46 mm in model scale. Normally ice floes for brash ice do not exceed 2 m in full
scale, so the model ice sheet was cut by about 10 cm by 10 cm using hand saws.
Since the target thickness of brash ice is 46 mm, 46 mm ice sheet makes one layer
brash ice. For 23 mm thickness ice sheet, two layers should be accumulated to reach
46mm brash ice thickness. For 15mm thickness ice sheet, three layers need to be
accumulated as the same as those in 23 mm ice sheet.

New methodology to produce a brash ice was proposed. The results showed that it
would be important to use multi-layer rather than single layer possibly because of

significant thrust deduction from the propeller—ice

condition (FSICR 1A).
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Table 1 Principal characteristics of major
ice model basins

Country |Japan| Finland | GER. |U.S.A[ CAN. | RUS.
Ice
Tank
Length
(m)
Width
(m)
Depth
(m)

Carriage| 0.1 | 0.0 [0.02| 0.002 |0.002| 0.1 [0.15

Speed - - - - - - -
(m/s) | 2.0 |3.0]2.0] 3.0 [ 21 ] 4.0 20

NMRI |AARC| HUT | HSVA |CRREL| IOT | KSRI

35 |77.3|140 | 78 37 | 90 | 45

6 |6.5]40| 10 9 12 6

1.8 2329 25 [ 24| 3.0 |1.75
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Fig. 1 Front view of main carriage
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Table 2 Hydrostatics of "Terry Fox"

LWL 3.739 m

B 0.789 m

T 0.368 m
Scale ratio 21.8
vm (Vs) 0.551 m/s (5 knot)

Fig. 2 Tested level ice
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Fig. 3 Prepared pre—sawn ice

#

Fig. 4 Prepared bras |c

Fig. 5 Ice scoop for multi brash ice
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Table 3 Test matrix

Test items | Carriage Speed(m/s) |[RPS(/s)|lce conditions
Resistance| 0.1, 0.3, 0.55, 0.7 NA | 23mm, 30kPa
0.1, 0.3, 0.55, 0.7 | 3 ~ 7 | 15mm, 30kPa
Propulsion | 0.1, 0.3, 0.55, 0.7 | 3 ~ 8 | 28mm, 30kPa
0.1, 0.3, 0.55, 0.7 | 4 ~ 9 | 46mm, 30kPa
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Fig. 6 Patterns of pre—sawn ice field
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Fig. 7 Mean resistance vs. carriage velocity
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Towed Propulsion Tests, 23 30kPa
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Fig. 8 Towed propulsion tests in 23mm ice
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Fig. 9 Towed propulsion tests in 15mm ice
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Towed Propulsion Tests, 46mm 30kPa
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Fig. 10 Towed propulsion tests in 15mm ice

Towed Propulsion Tests, Multiple Layers, 30kPa (Error Bar: +-SD)
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Fig. 11 Towed propulsion tests in multiple
layer brash ice
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