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Evaluation of Engine room Machinery
Arrangement using Fuzzy Modeling
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Abstract

The aim of this study is to establish an evaluation function that can be used in comparison of alternative layouts by
quantification of particularities of arrangements. The machinery arrangement is a design phase that decides the
location of various equipment in a compartment to make the most of the function of every components and to meet
the limit of ship space at the same time. In case of the ship, Only one of the several alternative layouts is selected.
This process depends on the experience, knowledge, and judgement of an expert and, as a result of it, it's hard to get
an objective evaluation. Therefore, according to quantification by using the fuzzy theory, we suggest a standard that
can objectively evaluate alternative layouts.
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Table 1. The rules according to human’s experience

Rule 1 :

If distance is far and time_allotted is long.
Then degree of convenience is low.

Rule 2 :

If distance is medium and time_allotted is short.

Then degree of convenience is high.
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Table 3. The acquired reservation index through the
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Lavout 1 2 3 4

Total -
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Table 5. The inputs for inference of EPL and ENB
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Table 6. The fuzzy inference result of EPP Table 8. The characteristic of machinery
Layout 1 2 3 4 ] 1 2 3 4 5
EPL 0.79583 | 0.62756 | 0.22136 | 0.20417 AR HIE(3/19) 2 | 314 ] 6| 8
ENB 0.77407 | 0.69269 | 0.24531 | 0.79583 FoAH M) 2 | 4] 7]1015
EPP 0.10833 | 0.17392 | 0.89167 | 0.30000
1-EPP 0.89167 | 0.82608 | 0.10833 | 0.70000 ol ABedeIAC Srlel g WA om, = F)
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Table 7. The evaluation result of all layouts
ARI RMX RMY 1-EPP EF.
Layout 1 | 0.65417 1 1 0.89167 | 3.54584
Layout 2 | 0.70336 1 0.72 | 0.82608 | 3.25144
Layout 3 | 0.73325 0 05 0.10833 | 1.34158
Layout 4 | 0.74587 0 0 0.7 1.44587
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Table 9. The RMX, RMY, RMZ, and RMV of each

layout
Layout 1 2 3 4 o
RMX 10 10 10 8
RMY 10 10 9 9
RMZ 10 8 8 8
RMV 1,000 800 720 576

X 10. EPP % ¥ ZHi}
Table 10. The fuzzy inference result of EPP

Layout 1 2 3 4
EPL 07958 | 0.7938 | 0.73%4 | 0.2244
ENB 05 0.7958 0.5 0.2260
EPP 0.3 0.1083 0.3 0.8917
1-EPP 0.7 0.8917 0.7 0.1083
¥ 11, BE Hx)ete] Ao} Axt
Table 11. The evaluation result of all layouts
RMV [ .
ARI (4773 1-EPE EF.
Lavout 1 0.70662 1 0.7 2.40662
Lavout 2 0.74117 0.52830 0.39166 | 2.16113
Lavout 3 0.74211 0.33962 0.7 1.78173
Layout 4 0.77676 0 0.10833 | 0.88509
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