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Comparative Study on Resistance Performance of Icebreaking Cargo Vessel
according to Hull Form Variation by using Synthetic Ice and Refrigerated Ice

Seung-Ho Lee", Moon—-Chan Kim'™, Ho—Hwan Chun* and Byung—Chul Shin”
Department of Naval Architecture & Ocean Engineering, Pusan National University”
Abstract

The present paper deals with the comparative study of resistance performance with
refrigerated ice and synthetic ice according to the variation of hull form characteristics. The
resistance test has been conducted in pack ice condition in each concentration condition.
Stem angle has been chosen as main parameters for the variation of hull form
characteristics. The correlation of performance between with the refrigerated ice and with
the synthetic ice has been shown according to the variation for stem angles. The present
study show the possibility of ice test in general towing tank with synthetic ice for the
time—consuming research such as hull form optimization although that is confined in pack
ice condition. The more parametric study for the properties of synthetic ice is expected to
be conducted to have more close correspondence for the test results of refrigerated ice in
near future.

#Keywords: Towing tank(0IQ12==X), Ice tank(24=X), Icebreaking cargo vessel(M&AA),

Synthetic ice(84 2 &), Refrigerated ice(HS2S), Stem angle(&4=2t)
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Table 2 Comparison of ice using ice going
ship test

Refrigerated ice | Synthetic ice

(10T) (PNU)
Shape Various Right triangle
Thickness 20 20
(mm)
Density

870 870
(kg/m°)
Friction

0.01 0.03
Coefficient
Area Various 160
(cm?) 110.5

Fig. 6 Profile of resistance test with synthetic
ice
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Fig. 8 Pack ice test of icebreaking cargo
vessel in IOT ice tank
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Fig. 9 Comparison of resistance according

to the variation of stem angle (synthetic ice
thickness 20mm, concentration 90%)
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Fig. 10 Comparison of resistance according
to the variation of stem angle (synthetic ice
thickness 20mm, concentration 80%)
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Fig. 11 Comparison of resistance according
to the variation of stem angle (synthetic ice
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Fig. 12 Under water view of resistance test
with pack ice (0.4m/s, 90%, ¢= 20" )

Fig. 13 Under water view of resistance test
with pack ice (0.4m/s, 90%, ¢= 25°)

Fig. 14 Under water view of resistance test
with pack ice (0.4m/s, 90%, ¢= 30")
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Fig. 15 Comparison of resistance according
to the variation of stem angle (refrigerated
ice thickness 20mm, concentration 90%)
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to the variation of stem angle (refrigerated
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Fig. 17 Comparison of resistance according
to the variation of stem angle (refrigerated
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(2) Concentration at high speed

Fig. 18 Comparison of concentration between
low speed and high speed in concentration
90%
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