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Fig. 1 Ice density (a), nominal unfrozen liquid content (b) vs. the control index

(freezing point of ethanol solution): ®~ 0.13°C; ©- 0.21°C
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flexural strength(c) and strain modulus(d) vs. the contwol ndex
(freezing point of ethanol solution): ® — 0.13°C; ©- 0.21C
3.1 , ,
2
3.2 (01) ,
. 2
, Hirayama( 1983) t/h
2 2
fa

(02 ¢/ B2



224 32

3.3

,RiskaK, 1998a. ) ,20(2): 167—171
,RiskaK, 1998b. ) L 17(4): 42—47
,RiskaK, 1999. . ,30(6) : 695—700

Hirayama Ken-ichi, 1983. Properties of urea-doped ice in the CRREL test basin. CRREL Report 83— 8. Hanover: Cold
Regions Research and Engineering Laboratory, 1—43

Li Zhijun, RiskaK, 1996. Preliminary study of physical and mechanical properties of modelice. M— 212, Espoo: H elsinki
University of Technology, 1—100

FORECAST EXPERIMENT RELATIONS OF THE PHYSICAL AND
MECHANICAL PARAMETERS OF FINE GRAIN
ETHANOL MODEL ICE
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Abstract Model ice is a necessary material in the physical simulation study of interaction between ice and
structures ( ships). Fine grain ethanol model ice is one of frozen grain model ices. At present, no single mate-
rial that can modify natural ice properties suitably has been found because the present model ice properties
change with the ice making technique and the ingredients. Therefore, the model ice properties become one of
the main factors that dominate the simulation results. In practice, just afew parameters are modified follow ing
simulation rules based on the research purpose. Even though, the model ice thickness and the modified me-
chanical properties are not the same with the desired values. Since fine grain ethanol model ice come into be-
ings, in model tests of ice and ships or structures desired properties were controlled by experience, true proper-
ties w ere measured before the tests, and model results w ere explained by modified parameters. How can model
ice properties be controlled by using ice basin temperature, cold solid time and warm time as well as desire
model ice thickness (water jumping ratex time) w hich can be controlled in ice making procedures? That is the
purpose of the study to answ er this question. A series of detailed research on the ethanol freezing point ( instead
of ethanol percent) , ice temperatures, ice basin air temperature, unfrozen liquid in model ice, ice density, ice
compressive strength, ice flexural strength and ice strain modulus was done. T he new index forecasting any
kind of fine grain model ice parameters established based on the physical essence in ice making and measured
model ice parameters. T his paper provides the physical basis of the index and the experimental relationships
between the index and each of the main physical and mechanical parameters of the ethanol model ice.
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