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Abstract

The analysis and investigation are described for White's[2] equations compared to the equations of Ru-
neburg(3] and Milano[5] for continuous icebreaking mode, Tunik[8-1] and Ghoneim[8-2] for ramming
icebreaking mode. '

Calculation results compare reasonably well with pubiished model-scale and full-scale icebreaker data
by Baker[1] and Dick[11].

During continuous and ramming mode operation, using characteristics of an icebreaker, downward force
on ice and standard ice thickness broken are predicted.

Additionally draft, trim and extraction difficulty are also predicted. The bow part lines of an icebrea-
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king/supply vessel is designed aiming to maximize the ice breaking capability as following conditions-low

bow angle(20 degrees) at designed waterline, small spread angle complement (6 degrees) at designed wa-

terline, small spread angle complement (6 degrees) and high propeller thrust (220tons). with plow, two

reamers and wave type bumper.
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Table 1. Characterlstics of Icebreakers used in

Comparisions Glacier

Wind Glacier Lenin Author's Bow

LBP(m) 80.2 884
B{m) 194 220
d(m) 88 85
803kg) 6604 8777
BO(VY:]eéﬁlgle 30 30
Spread Angle 432 432
Complement
(deg)

Cw 0.742 0.800
Max. Thrus

10°kg 122 206

128.0 90.0
19.4 24.0
9.2 7.0
16238 12100
30 20
432 6
0.800 0.800
331 220

Table 2. Characteristics of Icebreakers used for

Calculations
A B C D

LBP(m) 900 900 900 90.0
B(m) 240 240 240 24.0
d(m) 7.0 7.0 7.0 7.0
A (10°kg) 12100 12100 12100 12100
Boy Angle 20 177 20 17.7
Spread Angle
Complement

(deg) 6 10 10 6
Cw 0.8 0.8 0.8 0.8
Max. Thrust(10°%kg) 220 220 220 220
Table 3. Calculation Results

A B C D

Ice thickness
broken 2.97 2.65 2.64 2.98
(continuous)

{(m)
Ice thickness
broken 3.74 3.19 3.73 3.20
(ramming)

(m)




Table 4. Characteristics of Icebreakers used in
Comparision between Results by Model

/Trial and Calculations
Arctic Melville Kigoriak Robert

(old) LeMeur
LBP(m) 1966 2062 793 730
B(m) 228 228 173 180
d(m) 109 109 85 55
A (10%g) 37293 37667 8548 5863
Boy, Agele 30 20 24 20
Spread Angle
Complement 42 37 17.7 4

(deg)

Cw 08 08 08 08
I(V{‘;)%‘ kg‘r“‘ 155 155 162 107

AR YR RathiEs WY BiR 9

Table 5. Comparision between Calculations and
Data by D. Baker et al

e QY

1?(1;(12302 Melville Kigoroak LeMeur
Ice thickness Cal. 1.56 1.89 1.81 1.58
(continuous)
Model/triais 122 158 143 150
(m) Diff.(%) +28 +20 +26 +5
Ice thickness Cal. 197 2.19 351 3.08
(rammijng)
Model/tials 180 220 ND ND
(m) Diff.(%) +9 0 NA NA
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