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Abstract

The present paper deals with characteristics of resistance performance according to the variation of synthetic ice thickness and hull

form, The resistance test has been conducted with pack ice condition in Pusan National University towing tank, Waterline angle has

been chosen as a main parameter for the variation of hull form characteristics, which is the most important factor especially in

icebreaking cargo vessel, The serial comparisons of resistance test have been done with the variation of hull form parameter as well as
with the different thickness of synthetic ice, The different trend of resistance performances with increasing of waterline angle has been
shown at each synthetic ice thickness, The present test results is expected to be confirmed by comparing the test results in ice tank

in the near future,
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Fig. 2 Supporting as guide at general towing tank
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Fig. 3 Model ships of Icebreaking Cargo Vessel

Table 1 Ice class rule of RMRS

|cebreaker escort Independent navigation

| winter | summ winter | summer
ce : ey _
class | Typical —spring | —erfall Typical spring fall
speed speed
Typical ice Typical ice
thickness thickness

Arctic ice class

LU9 6 3.4+ 3.2+ 12 3.5 4.0

LU8 5 2.0-34| 3.2+ 10 2.1 3.1
LU7 4 1.2-2.01.7-3.2 8 1.4 1.7
LUG 4 109121217 8 1.1 1.3
LUS 4 10.7-0.9|0.7-1.2 8 0.8 1.0

LU4 3 0-0.7 | 0-1.0 8 0.6 0.8

Non arctic ice class

LU3 3 0.65 5 0.70
LU2 3 0.50 5 0.55
LU1 3 0.35 5 0.40
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Table 2 Dimensions of Synthetic ice

Synthetic ice

Shape Right triangle
Thickness (mm) 40, 20
Density (kg/m’) 870

Friction Coefficient 0.03
Area (cm”) 160, 110.5

Fig. 4 Synthetic ice of PNU
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b3 , 2003).
R;=R,+R+R+R,
R, : AW AE (breaking resistance)
R, A3 (clearing resistance )

Ry, : X 7] &) (buoyancy resistance)
R, : NTZAE (openwater resistance)
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Fig. 5 Comparison of pack ice resistance on stem angle 20°
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6 Comparison of resistance according to the variation of
waterline angle (Synthetic ice thickness 40mm, 90%)
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7 Comparison of resistance according to the variation of
waterline angle (Synthetic ice thickness 40mm, 80%)
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Fig. 9 Under water view of resistance test with 40mm pack
ice (0.4m/s, 90%, a=30°)
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Fig. 10 Under water view of resistance test with 40mm pack
ice (0.4m/s, 90%, a=40°)

(Wateriine angle 50

Fig. 11 Under water view of resistance test with 40mm pack
ice (0.4m/s, 90%, a=50")
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Fig. 12 Comparison of resistance according to the variation of
waterline angle (Synthetic ice thickness 20mm, 90%)

138

CHEIASIS=27 K48 7 |2 5 20111 42



25
[ = Waterine angle-30° (20mm)
I ——4 Waterline angle-40° (20mm)
20 - ——#—— Waterline angle-50° (20mm)
E 15}
% [
10
@
2 i -
i &
L |
0 01 0.2 03 04 0.5 06 0.7

V (m/s)
Fig. 13 Comparison of resistance according to the variation of
waterline angle (Synthetic ice thickness 20mm, 80%)
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Fig. 14 Comparison of resistance according to the variation of
waterline angle (Synthetic ice thickness 20mm, 60%)

Fig. 15 Under water view of resistance test with 20mm pack
ice (0.4m/s, 90%, a=30)

Fig. 16 Under water view of resistance test with 20mm pack
ice (0.4m/s, 90%, a=40)
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Fig. 17 Under water view of resistance test with 20mm pack
ice (0.4m/s, 90%, a=50")
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Fig. 18 Comparison of resistance at the open water test
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