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This paper presents a method that generates alternatives of spatial arrangement for naval ships with limited information, To attain this
end, GA (General Arrangement) methodology and GA reports of existing naval ships are analyzed. In order to improve the current naval
ship spatial arrangement method that relies on the experience and know—hows of designers, we propose a systematic spatial
arrangement process using SLP (Systematic Layout Planning), which determines relative positions of the components by analyzing
relationships among them, The proposed method, along with the GA process, is applied to a virtual naval ship and layout alternatives

are generated to verify usefulness of the method,

Keywords : Compartmental function(Z4AE  71s), Relationship between compartments(Z4Al AS2A)  Naval ships spatial
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Fig. 1 General arrangement (GA) process of domestic naval ships
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Fig. 3 Representation of mutual relation rank and

reason in ARC

Table 1 ARC rank and mutual relationships

Rank Mutual relationship
A Absolutely necessary
E Especially important
| Important
0 Ordinary
U Unimportant
X Undesirable

Table 2 Reasons for rank analysis (Tompkins, 2010)

Index

Reason Level

1

High

Frequency of use Medium

Low

DO~

High

Information flow Medium

Low
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Fig. 4 An example of activity relationship diagram
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Table 3 Ranks: line types, colors, and descriptions

Rank Line Color Rank (Discription)
A —_— Red Absolutely necessary
E ===- Blue Especially important
| Green Important
0 - Purple Ordinary
U - Unimportant
X - Black Undesirable
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Table 4 An example of compartment layout ordering

1 5 3 4 Compartment Order

Type

1 - A U U Fixed 1

2 A - E E Unfixed 2

3 U - U Unfixed 3

4 U U - Unfixed
ey 2 ||

3 (Fixed)

> 2 1 Alternative 1
4 3 4 2 (F‘leCD

Space Relationship Diagram Alternative 2

Fig. 5 Generating layout alternatives

oy ddlx] TEMALL § PE

d S| HEHES HE

SO HMAISH et 28|

ol Z2M|A0l ME JlsdE

N

T
N
T A
2

2250 1 58Me &

=

0z

.
02

= ol
R
in
o

il

ook o

o i
Kl
o
HI
1z
9
Hu
=
é
_ork
2%

Cf Fhorz

2 =y chilo] 82

Ml

= o
T

|'II

x| 7HE A Aol 7k

Table 5 List of compartments and areas

Name Area Name Area Name Area
. ) Sergeant
Steering o5 Equipment 10 (Major) 8
House Room3
Bedroom
Combat Storage Central
Information | 25 9 8 | Maneuvering | 20
Room1
Center Room
Equipment 15 Storage 5 Engine 65
Room1 battery Room Room1
Equipment Storage Engine
Room?2 15 Room?2 5 Room?2 3%
. Naval Gun
ng;;” 12 | Standing | 15 P;’;ﬂer 20
Shot Locker1
Deputy Storage ,
Chief’'s Room 10 Room3 5 | Void Tank | 10
. Naval Gun
ostoom | 10| Stanang_| 20 | L85 CR | 20
Shot Locker2
Officer Crew
Bedroom1 10 Bedroom1 30 | Fuel Tank | 40
) Aucxiliary
Officer Crew .
Bedroom?2 10 Restroom1 10| Equipment | 20
Room
Officer Room| 20 Fresh Water 10
Crew Tank
Chief Cafeteria | 35 Naval G
Sergeant 10 | (Cookhouse) aval &un |44
) Shot Locker2
Major Room
Officer 5 Crew 15 Gyroscope 10
Cookhouse Bedroom?2 Room
Communica— 15 Crew 8 Stabilizer 10
tion Room Restroom?2 Room
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