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Comparison of importance degree of machinery in Diesel-powered and Electric

propulsion ships by Fuzzy set

A Aokl ©H ¥ 6H ®h
KADO Masanori  NODA Atsushi ISHIDA Kenji
(FRL 16 £ 4 A 9 HEZAY)

Abstract

Electric propulsion ships have been generally said to have advantage for a special ship such a passenger ship,
an icebreaker and so on. However Pod type propulsion system came to be adopted as one of the models of
next-generation coastal ship in Europe in recent years. Generally the pod type ship has the freedom of
machinery arrangement in the engine room and larger cargo capacity and higher energy-saving effect than the
ships using the propeller shaft.

Now in a field of industrial manufacture, the designing concept has to consider the LCA(Life Cycle
Assessment) which is an objective process to evaluate the economic and environmental burdens associated with
a product, process, or activity by energy and materials in its life. In the case of ships, there are many
modifications for her life and it is impossible to design for new ships based on lifelong data of old ships.
Therefore, We evaluated the importance degree of machinery and system of the pod type propulsion ship
through the application of fuzzy set in this study. We propose that these comparison of machinery between
diesel-powered and pod type electric propulsion shipé will be one of the basic designs.
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Very important
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Important
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Average
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LinguisTs il 2 (sl 4 ls) 6|7 Vo TEREFICHE 2 RIS LITFNE.
Very important| 0 0 0 0 0 75] 1
Important 0 0 010.5]110.2510
Average 0 110.5/0} 0 [0
Negligible 1 0 0 JO0} 010
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Linguistic w, [&EER[+107*(1/KE))] AN—w T
High frequent =5 0 0 0] 0 0 {0.75] 1
Frequent 2.5= a<5 0 0 |0 0 [0.5] 1 .2
Reasonable frequent 1.26= a<2.5 0 0 | 0§05 1 70.25] 0
Average 0.765= a<1.25 0 0 {0.5(0.75]0.5} 0 0
Reasonably low 0.28= a <. 765 0 10.25) 1 10.5) O 0 0
Low 0.07= <0.28 0.2 1 10.5] 0 0 0 0
Very low <0.07 1 10.75] 0 0 0 0 0
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High frequent |Definite Definite Reasonable likely |Reasonable unlikely
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SET.TK.: Settling Tank, SER.TX.: Service Tank, F.QO.PURIL.:Fuel Oil
Purifier, F.O.SUP.PP.: Fuel Oil Supply Pump, B.P.V.: By-Pass Valve,
P.CONT.V.: Pressure Control Valve, F.OXNJE. V.: Fuel Oil Injection
Valve, F.O.CIRC.PP.: Fuel Oil Circulating Pump, F.O.HEAT.: Fuel
Oil Heater, VIS.CONT.EQ.: Viscosity Control Equipment, SEC.STRA.:
Second Strainer, F.O.INJE.PP.: Fuel Oil Injection Pump, .P.CONT. V..
Oil Pressure Control Valve, F.ML: Flow Meter, VENT.TK.: Vent Tank
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