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An automatic design system for piping
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In the ship design of piping arrangement, automatic pipe routing is very difficult because the system is
required to find shortest paths without interference and to satisfy many geometric constraints and rules in the
agreements. In this research, we propose two algorithms for piping arrangement: one is a routing algorithm to
find an optimum route for one pipe, and the other is a loosening algorithm for complicated multiple pipes. The
performance of the system is demonstrated through several simulations.
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Fig.1 Process of routing for a pipe-route
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Fig.2 Influence of routing search order
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Fig.3 Influence of optimal routing selection
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Fig.4 Process of routing with Touch and Cross method

44 BYFFU RO AREANDBEELELEDEA
AIEICRLIZL 9IS, # v F T v K7 v AETIEIR
Haw—ARPTOMERS EE L CHEEZBVIKST LT
BREED TN, UL, BICWEEHEYIRTET
T, HelfE~EE3 2 A AR~ > THRENTT
XFHOoTLEI r—ABHDH. £ TR TILSY »
FT7T R 2EOT - AR, X E LIELXE
AL THRROBRREY KT 52 LT, BROITEES
F O ZEET 2 0. MEOMHEIZLY, FEMIZONT

ITEET 5.
5 HE#IIL—Y a3 ER
5.1 SRERERE

NRITANRKRY T N— L %EBE LT 6lmloE S
EaeMEL, TOPICEEY 3, gz 3, /<
A7y EM 2 EARE L. £, BREERETT
IR T 13 AR, AT 0.8[m]A 1A, 0.6[m]7s 2



A, 0.4[m]l» 4 A&, 0.3[ml» 6 KAThHs. F/=, Rz
DfEX 2.0 & L7e. EOMDENT A —Z DR %
Appendix (2779, FHEEREEIE, OS (2 Windows7 % {#
L, CPU I Intel Core i7 3.4Ghz, A & Y —[% 8.00GB,
a7 LS FEY Java version 1.7 & 7z,
5.2 KER#ER
Fig.5 ICRMEMICIESG SN TERIBE L ~T. 20K
ﬁ*%%é®_gbtﬁ%im18ﬁ%f@ot.%
R TR B S TR Y, MADAEERRY <
A 7Ty 7 2Bk miE L, W AR b0 L e
STW5S. FBEEEIZOWT Y AREZRIR Y BET 7=
bOLRoTWD. [MUFEREMHTY Iz L— g
Z10EHRVIE L= 2 A, &2 TOFERERT Figh
TRTRBREZES LZ. FRROERSEMEO T T, %k
ﬁﬂ%@yx?A%ﬁWéﬁkk*é FEERZ R0 IR
TN R DR RDEHRIND Z LRI
TW5. KEBREZ 10 EITWERSNTZR I A N Cnta
DB A LT D &, FATHIED > AT L CIEFY
T40.2, RVAT L TITEHT386 LgoTAD.
FLARID Y AT A TIERETRICFEE T 14 EOW Y
REN, AT T v EiERT HEE O )
26 KTH o=, KLV ATFTALATITEY 1.0, 751
7Ty EERTARED 4.0 KD, WY ORA
MR, NATT v 7 EARERRY EiE S D RERE
DERRICED LTS, Ko TH v F 7 K7 o Rik
EREX 7o E LIEZMH LI IREBFIEIL, BEREIHE
BARDDGEHTYH, YRR E SR CEAT 2

ZENARETH D Z LR S Lz,

P AR e

Fig.5 Final result of the simulation

Fig.6 Obtained pipe-routes during the simulation
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Appendix
EBR 1, 2 CHEHINKENT A =X DFH.
Variable| Type Value
Straight 1.0/m
Coparts Elbow | ManhattanDistance+ 0.1
Bend Manhattan Distance + 0.3
Pipe-rack 0.4
RSpace
Aisle 2.0




