etz Mstal=2 )

Journal of the Society of Naval Architects of Korea

pISSN:1225-1143, Vol. 50, No. 3, pp. 167-174, June 2013
eISSN:2287-7355, htp://dx.doi.org/10.3744/SNAK.2013.50,3.167

Joli=x S AL Halol| IfE 23 ZET Hjw

Computational Analysis for Effects of Cooling System on Homogeneity of
Ice Thickness and Temperature on Water Surface

Sungsu Lee" T+ Young—Min Kim'- Chun—Ju Le€?
School of Civil Engineering, Chungbuk National University'
Marine Transportation Research Division, Korea Institute of Ocean Science & Technology2

This is an Open—Access article distributed under the terms of the Creative Commons Attribution Non—Commercial License(http://creativecommons,.org/licenses/by—nc/3,0)
which permits unrestricted non—commercial use, distribution, and reproduction in any medium, provided the original work is properly cited,

Model ice forming process in ice tank needs several steps of seeding, freezing, tempering. In those process, one of the most important
factors to affect the accuracy of experiment is the homogeneity of the ice thickness and the temperature, This paper investigated a
computational and statistical method to assess the uniformity of the model ice, In addition, the different configurations of freezing
systems were considered to improve the uniformity, Qualitative assessment using streamlines from the cooling units was carried out by
computational fluid dynamics (CFD) and the quantitative evaluations of the homogeneity were compared using the temperature
distribution on the ice surface, In addition, multi species transport analysis is introduced to understand the circulation efficiency of cold
air from the cooling units, As the results, optimized configurations were determined by adjusting the angles of vane in the cooling units,

Keywords : Computational Fluid Dynamics(CFD, &4t S| <Ish. Homogeneity(zm#&E), Multi—species(CIEESE2))
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Table 2 Comparison of averaged temperature on water surface

Existing | Case 1 Case 2 | Case 3 | Case 4 | Case 5 | Case 6 | Case 7 | Case 8
RMS 0.61835 | 0.46193 | 0.51632 | 0.53925 | 0.45848 | 0.40973 | 0.57082 | 0.4163 | 0.4506
Freezing
Average
255.11K | 255.10K | 254.94K | 255.39K | 254.91K | 254.91K | 254.98K | 253.93K | 254.90K
Temperature
RMS 0.48539 | 0.39577 | 0.40305 | 0.46714 | 0.31864 | 0.30770 | 0.45812 | 0.3113 | 0.3265
Tempering
Average
272.65K | 272.68K | 272.78K | 272.40K | 272.80K | 272.79K | 272.72K | 272.81K | 272.81K
Temperature
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