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Automatic Piping Arrangement Design Making Use of Overlapped Shortest Piping Paths

Ignoring Each Other’s Interferences

*H. Kimura and K. Ave  (Kyushu University)

Abstract—

Piping arrangement design problems are not the same as the shortest path planning problems. Be-

cause the pipes have branches, or we should find multiple piping paths simultaneously that minimize total costs un-
der the condition that the pipes do not interfere with each other. In addition, the pipes have many geometrical re-
strictions. This paper presents a new piping arrangement method making use of information of overlapped shortest
piping paths ignoring each other's interferences. The proposed system is implemented to a computer program, and
the performance of the system is demonstrated through several simulations.
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Fig. 1 Process of routing for single pipe-route.
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Fig.2 Left: A piping example between two waypoints with two
bends. Right: A piping example in the same waypoints with two
90-degree elbows.
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Fig.3 Influence of routing search
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Fig.4 Influence of selection of optimum routing.
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Fig.5 Process of routing by Touch and Cross method.
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Fig.6 A basic concept of the proposed method.
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Fig.7 Largest weighted paths.
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Fig.8 Variation of the proportion of the weight variables of paths in the pipe A.
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Fig.9 Candidates of waypoints for ¢ 200 pipes.

Fig.10 Candidates of waypoints for the ¢ 150 pipe.

Fig.11 Candidates of waypoints for ¢ 100 pipes.
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Fig. 12 A result using bends (failed).
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Fig. 13 A result using 90 degree elbows.

Fig. 14 A result using bends
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Fig. 15 A result using 90 degree elbows (failed).

Fig. 16 Overlapped shortest paths using bends

Fig. 17 Overlapped paths using 90 degree elbows.
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