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Application of Design Axiom to Marine Design Problems
by
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Abstract

Design Axiom proposed by N. P. Suh consists of Independence Axiom &
Information Axiom. Based on the Independence Axiom, it is very useful specially
for early design stage such as conceptual design to generate the design alternatives
by considering both functions and structures of product. Since the Information
Axiom shows that the design solution should have a least information to be the
best one among the many alternatives, this axiom can be used for the best
selection purpose during the preliminary design stage.
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In this paper, the possibility of Design Axiom in marine design application is
checked by carrying out three examples of marine design. In the conceptual
design of thruster, it is proven to use the Independence Axiom very effective by
relating directly functional requirements with design parameters, one by one. In
main engine selection example, Information Axiom is used to select best solution
among alternatives by choosing the one having the minimum information
quantity. For similarity based design in which the selection of changing design
variables and the amount of those are important, it is proved that design axiom
applied to Barge design case would be very effective and useful.

As functional requirements and constrains were not clarified in early design
stage, design axiom shows some difficulty for larger system design like ship
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which is basically carried out by an incremental and iterative process.
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Fig.1 The design process in the
hierarchical structure
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Fig.4 The relationship among design
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Table 1 The principal dimension and

requirements
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Zo] (m) 16.50
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A 3% % (ton) 46,500
A& (Kts) 145
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Table 2 The engine characteristics in

about 10,000 BHP and 120 rpm
=] | F% | SFOC

(BHP) | (mm)|(tons)|(g/BHPh)

8542MC |7560-11160| 7232 | 175 | 124-128
7S46MC-C|8400-12495| 6710 | 199 | 124-128
7L50MC 16090-12670{ 8295 | 249 | 118-127
6S50MC  |5580-11640{ 7520 | 231 | 117-126
6S50MC-C|6180-12870( 6969 | 212 | 117-126
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Table 3 The result of applying

information axiom in main
engines

Total
o} | 27| %2 |SFOC I"f
nt.

8542MC 10.066/0.363] 0 |2.000| 2423
7546MC-C|0.655 0 0 |2.000| 2655
7L50MC (0422 co | oo |0.363 oo

6S50MC | 0 ]1.000/1.415;0.167| 2585
6S50MC-C|0.473| 0 |0.280]0.167 | 0.923
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Table 4 The initial point to design a
barge using axiom

Dwt z Steel

L{m)|B(m) |D(m){T(m}| t(m) weight
(ton) Zreq

(ton)

4194|754 | 4.09 | 3.37 10.005(1007.3|2.056| 384
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Table 5 Reangularity and Semansgularuty
of each design parameters

AARST R )
11 {DL T} 0.662909 0.635616
21 {¢ L T} 0592733 0.489905
3{{D LB} 0.413658 0.463339
4! {D t L} 0.209802 0.466766
60 {L D¢t} 0.299802 0.000000
z 0.417 0.0 0.0 D
@ [Steelweight =[0.174 0.309 0.0 {L }
Duwt 0.010 0.306 0.333 || T
z 0.333 0.0 0.0 ¢
& {Steelwez'ght =[0.333 0.309 0.0 [L l
Dut 0.018 0.306 0.333 || T
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Table 6 The specifications using axiom

and optimization tool

® @ # A 3}
(DL T} | {tL T} |{LBDTz}

7)&d

L |4 | 833 | 4617 42,03
B | 754 | 734 | 754 777
D |40 | 425 | 40, 428
T | 337 | 386 | 37 389
t  |00080| 00080 | 00083 | 0.0060

Dwt |1007.3| 12003 | 12001 1209.4
Z/7req | 2086 | 2159 2180 2.233

Steel
weight

584 | 6145 66.27 60.99
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Table 7 The result of applying infor-
mation axiom after applying
independence axiom

Infcost Infsimilam)’ Inftotal
O D L T} 2.144 0.097 2.241
2, L, T) 2.279 0.807 3.086
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