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Study on Improvement in the Ramming Performance of Icebreakers
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Summary

An icebreaker breaks ice by multiple rammings when she encounters a heavy ice condition.
Average ship speed falls significantly by repeatedly running ahead and astern. According to voyage
experience of the Japanese Antarctic research observation ship, it is found that the snow gives large
influence to the ramming distance. Therefore, the improvement of ramming performance is
expected to lead to shortening of hours underway and stabilization of voyage schedule. This paper

reports the bow form which improves ramming performance while maintaining continuous

icebreaking performance, and reports the lubrication effect of the seawater flashing system.
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Fig.1 Ice failure by icebreaker
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Fig.5 Relation between snow / ice thickness and
ramming distance

222 EHRIKIEREICE A 558

WIZENENORTL DB PR 2R~ e
FOKERHUC O TR, YRR S8R & Hlig R < &
5 lonob (1988) DS HEERZE FHV-COKHEHLIE
FRRTENEHIE L 7=, JK/EIE 1.5m, #hiF 58 500kPa,
IR Lok & OBIEEEIREIT 0.065 & L7z, FHREASE
X 6 1T, A BIOBHUIIERAIZLE~T 20~
30%HIIN %73, B AUZHOUNTIE T~8%DHIIN 1k
Fo77,

6
AR
@ s ‘
15 \ o
N 4
B —
S, /ﬁ
12 ,
ooy \ BH
¥ 2
2 )\
B, [ 3
)
0
0 1 2 3 4 5
fiaiE. knot

6 ERHARKIHT

Fig.6 Ice resistance in continuous ice-breaking
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Fig.8 Arrangements of water flushing nozzles
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Fig.10 Improvement in penetration distance by water
flushing system
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Fig.11 Comparison of penetration distance on the
nozzle arrangement for water flushing
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of ice pieces

4. %

ROKIRD T 2 v 7 ROKMEREZ 1A ES W 572012, b
BB L, ZORREEIET I 2 b— 3 ORE
LT, TORER, U —F—FA L OFHEERIZHD
LTI L—2T A 0% V BIZTIULT I 7Rk
PEREANA] B7°5 2 & DS HERR S AL, BHEOKERE A HERF
LoD7 I U IRk MREZ M EXE 54 BA) %
EL,

BUKT AT K2RV, BEYRREICE>TT 2
VIRHIBERB BV . R 15%OHEHHEEREORE N
DRSO BNz, Flo, HaRBKIRESD T2 DITIL,
oK OFENZHBE LT,/ AUELEZ R 2 )3
BHbdZ LERL,

i

SE

1) B. P. Ionob, “Ice resistance and its component”,
V=27 T — KB R, 1988.

2) Z. Yoshida, “Theoretical studies on snow removal
by a plough”, Low Temperature Science, Ser.A, 32,
1974.

3) G. Liljestrom, A. Backman, et al., “Results from
the full scale testing of the new icebreaker Oden”,
ICE TECH ’90.

4) N. Hoogen and K. Delius, “Report on sea trials
with the soviet icebreaker “‘MUDYUG”, Marine
Technology Vol.18 No.4, 1987.

oy ]

JKEF jehth

FH=AJLLE21— No.1 2008 &£ 1 A



