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Development of a Low-power Walk-way for Anti-Icing
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{Abstract)

The walk-way means a passage installed on the deck of a ship so that a person can
safely move under any circumstances. So, the walk-way has to maintain a temperature
of 5° C or more for anti/de-icing even at an ambient temperature of -62° C, a
temperature in polar region. At present, the walk-way with heating cable is used, but
the anti/de-icing effect is insufficient due to low heat transfer efficiency. Also, it has a
construction problem due to heavy weight. In this study, an walk-way with a CNT
surface heating element is proposed for the high anti/de-icing effect and the heating
value per unit volume. The international standard survey, conceptual design, and
simulation for the structural safety and the heat transfer are performed for the
development of the proposed walk-way. To enhance the performance, the case studies
based on the simulation analysis are conducted. Finally, the final prototype, applying
the optimum material and thickness (3.2t of SS400) based on the case study results, is
fabricated and experimented.
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Fig. 1 Deck walk-way with heating cable

Table 2. Comparison of Characteristics of Heating
Cable and Surface Heating Elements
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Table 3. Thermal properties
Part Material Thermal Conductivity | Thermal Expansion Coefficient Specific Heat
[W/mm - K] [mm/mm - K] U/kg® C]
AL3003 0.18 2.3E-5 900
At SUS316 0.0163 1.8E-5 502
SS400 0.05 1.1E-5 470
AAATEA | AL3003 0.18 2.3E-5 900
Sh $S400 0.05 1.1E-5 470
Table 4. Mechanical properties
AL3003 2,650 72 0.3
Ryl SUS316 8,000 193 0.3
SS400 7,850 206 0.3
HAEEA AL3003 2,650 72 0.3
Sk SS400 7,850 206 0.3
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Table 5. Result of case study

g B

Case ! A A mm) | 2= C O | 2o A7HE) Hdf =58 MPa) | Hd A7 (mm)
1 AL3003 2 40 90 147.59 5.13
2 AL3003 3.2 40 51 98.99 2.51
3 AL3003 4 40 42 63.19 1.40
4 AL3003 45 40 39 49.50 1.00
5 AL3003 6 40 32 27.28 0.42
6 SUS316 2 280 809 181.69 2.87
7 SUS316 3.2 280 307 97.64 0.97
8 SUS316 4 280 242 61.79 0.50
9 SUS316 4.5 280 217 48.61 0.35
10 | SUS316 6 280 172 27.07 0.15
11 85400 2 105 195 237.77 2.75
12 85400 3.2 105 117 97.50 0.91
13 88400 4 105 96 61.73 0.47
14 85400 4.5 105 87 48.58 0.33
15 SS400 6 105 71 27.06 0.14
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Table 6. Inproved fainal prototypes
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