SOLIDWORKS®

SOLIDWORKS Routing: Piping
and Tubing

Dassault Systemes SolidWorks Corporation
175 Wyman Street
Waltham, MA 02451 U.S.A.



© 1995-2017, Dassault Systemes SolidWorks Corporation, a
Dassault Systemes SE comﬁany, 175 Wyman Street, Waltham,
Mass. 02451 USA. All Rights Reserved.

The information and the software discussed in this document are
subject to change without notice and are not commitments by
Dassault Systemes SolidWorks Corporation (DS SolidWorks).

No material may be reproduced or transmitted in any form or by
any means, electronically or manually, for any [lJ(urpose without
the express written permission of DS SolidWorks.

The software discussed in this document is furnished under a
license and may be used or copied only in accordance with the
terms of the license. All warranties given by DS SolidWorks as
to the software and documentation are set forth in the license
agreement, and nothing stated in, or implied by, this document or
its contents shall be considered or deemed a modification or
amendment of any terms, including warranties, in the license
agreement.

Patent Notices

SOLIDWORKS® 3D mechanical CAD and/or Simulation
software is protected by U.S. Patents 6,611,725; 6,844,877;
6,898,560; 6,906,712; 7,079,990; 7,477,262; 7,558,705;
7,571,079; 7,590,497; 7,643,027; 7,672,822; 7,688,318;
7,694,238; 7,853,940; 8,305,376; 8,581,902; 8,817,028;
8,910,078; 9,129,083; 9,153,072; 9,262,863; 9,465,894
9,646,412 and foreign patents, (e.g., EP 1,116,190 B1 and JP
3,517,643).

eDrawings® software is protected by U.S. Patent 7,184,044;
U.S. Patent 7,502,027; and Canadian Patent 2,318,706.

U.S. and foreign patents pending.

Trademarks and Product Names for SOLIDWORKS
Products and Services

SOLIDWORKS, 3D ContentCentral, 3D PartStream.NET,
eDrawings, and the eDrawings logo are registered trademarks
and FeatureManager is a jointly owned registered trademark of
DS SolidWorks.

CircuitWorks, FloXpress, PhotoView 360, and TolAnalyst are
trademarks of DS SolidWorks.

EegtureWorks is a registered trademark of HCL Technologies
td.

SOLIDWORKS 2018, SOLIDWORKS Standard,
SOLIDWORKS Professional, SOLIDWORKS Premium,
SOLIDWORKS PDM Professional, SOLIDWORKS PDM
Standard, SOLIDWORKS Simulation Standard,
SOLIDWORKS Simulation Professional, SOLIDWORKS
Simulation Premium, SOLIDWORKS Flow Simulation,
eDrawings Viewer, eDrawings Professional, SOLIDWORKS
Sustainability, SOLIDWORKS Plastics, SOLIDWORKS
Electrical Schematic Standard, SOLIDWORKS Electrical
Schematic Professional, SOLIDWORKS Electrical 3D,
SOLIDWORKS Electrical Professional, Circuit\Works,
SOLIDWORKS Coméjoser, SOLIDWORKS Inspection,
SOLIDWORKS MBD, SOLIDWORKS PCB powered by
Altium, SOLIDWORKS PCB Connector powered by Altium,
gn(lj_g&vL IkDWORKS Visualization are product names of DS
olidWorks.

Other brand or product names are trademarks or registered
trademarks of their respective holders.

COMMERCIAL COMPUTER SOFTWARE - PROPRIETARY

The Software is a "commercial item" as that term is defined at 48
C.F.R. 2.101 (OCT 1995), consisting of "commercial computer
software" and "commercial software documentation” as such
terms are used in 48 C.F.R. 12.212 (SEPT 1995) and is provided
to the U.S. Government (a) for acquisition by or on behalf of
civilian agencies, consistent with the policy set forth in 48 C.F.R.
12.212; or (b) for acquisition by or on behalf of units of the
Department of Defense, consistent with the policies set forth in
48 C.F.R. 227.7202-1 (JUN 1995) and 227.7202-4 (JUN 1995)

In the event that you receive a request from a_n% a%ency of the
U.S. Government to provide Software with rights beyond those
set forth above, 5ou will notify DS SolidWorks of the scope of
the request and DS SolidWorks will have five (5) business days
to, in its sole discretion, accept or reject such request. Contractor/
Manufacturer: Dassault Systemes SolidWorks Corporation, 175
Wyman Street, Waltham, Massachusetts 02451 USA.

Copyright Notices for SOLIDWORKS Standard, Premium,
Professional, and Education Products

Portions of this software © 1986-2017 Siemens Product
Lifecycle Management Software Inc. All rights reserved.

This work contains the following software owned by Siemens
Industry Software Limited:

D-Cubed® 2D DCM © 2017. Siemens Industry Software
Limited. All Rights Reserved.

D-Cubed® 3D DCM © 2017. Siemens Industry Software
Limited. All Rights Reserved.

D-Cubed® PGM © 2017. Siemens Industry Software Limited.
All Rights Reserved.

D-Cubed® CDM © 2017. Siemens Industry Software Limited.
All Rights Reserved.

D-Cubed® AEM © 2017. Siemens Industry Software Limited.
All Rights Reserved.

Portions of this software © 1998-2017 HCL Technologies Ltd.

Portions of this software incorporate PhysX™ by NVIDIA 2006-
2010.

Portions of this software © 2001-2017 Luxology, LLC. All rights
reserved, patents pending.

Portions of this software © 2007-2017 DriveWorks Ltd.
© 2011, Microsoft Corporation. All rights reserved.
Includes Adobe® PDF Library technology

Copyright 1984-2016 Adobe Systems Inc. and its licensors. All
rights reserved. Protected by U.S. Patents.5,929,866; 5,943,063;
6,289,364; 6,563,502; 6,639,593; 6,754,382; Patents Pending.

Adobe, the Adobe logo, Acrobat, the Adobe PDF logo, Distiller
and Reader are registered trademarks or trademarks of Adobe
Systems Inc. in the U.S. and other countries.

For more DS SolidWorks copyright information, see Help >
About SOLIDWORKS.

Copyright Notices for SOLIDWORKS Simulation Products
Portions of this software © 2008 Solversoft Corporation.

PCGLSS © 1992-2017 Computational Applications and System
Integration, Inc. All rights reserved.

Copyright Notices for SOLIDWORKS PDM Professional
Product

Outside In® Viewer Technology, © 1992-2012 Oracle
© 2011, Microsoft Corporation. All rights reserved.
Copyright Notices for eDrawings Products
Portions of this software © 2000-2014 Tech Soft 3D.

Portions of this software © 1995-1998 Jean-Loup Gailly and
Mark Adler.

Portions of this software © 1998-2001 3Dconnexion.

Portions of this software © 1998-2014 Open Design Alliance.
All rights reserved.

Portions of this software © 1995-2012 Spatial Corporation.

The eDrawings® for Windows® software is based in part on the
work of the Independent JPEG Group.

Portions of eDrawings® for iPad® copyright © 1996-1999
Silicon Graphics Systems, Inc.

Portions of eDrawings® for iPad® copyright © 2003 - 2005
Apple Computer Inc.

Copyright Notices for SOLIDWORKS PCB Products
Portions of this software © 2017 Altium Limited.

Document Number: PMT1812-ENG



Introduction

Lesson 1:

Contents

ADOUt ThISCOUISE . ..ot e 2
PrereqUISIteS . .. ..ot 2
Course Design Philosophy . ........ ... ... . i 2
UsingthisBook ......... ... .. .. . i, 2
Aboutthe Training Files. . ........ ... ... . it 3
Conventions Used inthisBook ........................... 4

WiINOWS . . .o 4

Useof Color . ... 5
Graphicsand GraphicsCards . .. .......... ... 5
Color Schemes . ... ... 5

More SOLIDWORKS Training Resources. .. ................... 6
Local USer Groups . .. ..o oo 6

Fundamentals of Routing

What isRouting? . ... 8
ReVIEW LeSSON . . ..o 8
TypesOf ROULES . .. ..o e 8
ROUtES . . .. 9
Routing FeatureManager ...............co ... 10
External vs. Virtual Files ............. .. ... ... ... ... ..., 10
Virtual Components . .......... . 10
File NamesinRouting ............. .. ... 11

ROULING SEtUP . . . oo e 15
Routing Add-in. . ... . 15
Routing Training Files .. .......... .. ... . 15

Routing Library Manager . .. ...t 16
Routing File Locations and Settings. .. .................... 17

General Routing Settings . ........... ... 19



Contents

Lesson 2:
Piping Routes

Lesson 3:
Piping Fittings

SOLIDWORKS
PIPING ROULES . . ..o 22
Typical PipingRoute . ........ .. ... i 22
Route Sketch. . ... . i 23
Pipes and Piping Components . ..., 24
PIPES . 24
End Components. . ... 24
INLine COMpPONENtS . .. ...ttt 24
Other TYPeS. . oot 25
Routing Assembly Templates. . ................ .. ... ........ 26
Creating a Custom Routing Assembly Template . ............ 26
Selecting a Routing Assembly Template . .................. 27
CreatingaPipingRoute . .......... .. ... . i 27
Route PropertiesDialog . ... 28
AUIOROULE . .. 33
Route Specification Templates. .. ........................... 34
Creating Route Specification Templates ................... 35
Using Route Specification Templates. . .................... 37
Adding Alternate Elbows . .. ............ ... oo 44
EditingaRoute. . ... .. 46
Using the Route Along Relation. ......................... 46
Isolate OptioNs . ... ... o 48
Using Piping Hangers. .. ... 50
Routing Along Existing Geometry .. .......... .. ... .. oo, 52
Exercise 1: Creating Templates .. ........................... 57
Exercise 2: Multiple PipingRoutes . ............ ... ... ...... 58
Piping FIttings. . .. .. ..o 64
Dragand DropaFitting . ..........coo it 64
Using PlanesinRoutes. . ............. ..., 67
Split Route to Add Fittings. .. ........ ... it 67
Orienting InLine Fittings . . ... ... ..o 68
Adding TeesatJunctions . .............. .. ..., 70
Remove Tube/Pipe . ... .o 71
Creating Custom Fittings .. ... 74
Replacing Piping Fittings . . .. ......... ... ... ... ... ..., 76
AddFItting ... ... 77
COVEIINGS oot 80
Exercise 3: Piping Fittings . .. ......... ... . 84
Exercise 4: PipingonaFrame ........... .. ... .., 86



SOLIDWORKS

Lesson 4:
Tubing Routes

Lesson 5:

Piping and Tubing Changes

Contents

Tubing ROUES. . . ..o 88
Typical TubingRoute. . .......... .. 88
Tubes and Tubing Components ..., 89
TUDES. . o 89
Terminal Components. . ... 89
InLine Components . . ... 89
Flexible Tubing with AutoRoute. .. ............ .. ... .. ...... 90
Orthogonal Tubing Routes with Auto Route .. ................. 91
Orthogonal Tubing Solutions . .. ......................... 92
Bendand Spline Errors. . ... 93
Bend Radius TooSmall ............. ... ... ... ... ..... 93
Export Pipe/Tube Data................coiiiiin.... 95
Using Envelopes to Represent Volumes. . .................. 96
Start Routeand AddtoRoute. . .......... ... o 98
Routings Tubes Through Clips. .. ........................ 99
Repairing Bend Errors ............ ... 102
FlipDirection . ... e 103
Repair ROUtE . . .. ... e 103
Re-route Spline. . ... . 104
SelectUsing Envelope . ........ ..o 105
Route Segment Properties. . . ...........co i 108
Tubing Drawings .. ...t 109
Rename . . ... 109
SavetoExternal File........... ... ... . i, 109
Exercise 5: Orthogonal Tubing Routes. .. .................... 112
Exercise 6: Flexible TubingRoutes . ........................ 116
Exercise 7: Orthogonal and Flexible Tubing Routes .. .......... 120
Pipingand TubingChanges .............. .. ...t 126
Procedures for Tubingand Piping ....................... 126
Change Route Diameter . ............c. ... 127

A Note About Dimensioning Route Geometry. . ............ 132
Custom Pipe/Tube Configurations . .. .................... 134
Pipe Penetrations. . .. ... 135
Flange to Flange Connections. . .. ............... ... .. ... 137
PIpe SPOOIS . . ..o 138
SpooISiN Drawings. . .. ..ot 141
Using Gaskets. .. ... e 141
CopyiNg ROULES. . . ..ot 142
Mating Routes. . . ...t 142
Adding SIope . ... 145
Editing and Removing the Slope . .. ........ ... .. .. .. ..., 145



Contents

Lesson 6:

Creating Routing Components

SOLIDWORKS
Editing Piping Routes . . . ... 147
Using Threaded Pipe and Fittings. .. ..................... 147
Deleting and Editing Route Geometry . ................... 148
Editing for Obstructions . ... .......... . i 152
Moving Fittings Withthe Triad .. ....................... 153
Using Guidelines with Pipe Routes . ..................... 154
Guideline ACtioNS . . . .. ..o 154
PIping Drawings . . .. ..ot 156
PIpe Drawing .. .....couiu i 156
Drawing ToOIS ... ... 156
Exercise 8: Create and Edit Threaded Pipe Routes ............. 163
Exercise 9: Using Pipe Spools . .......... ... ..o . 169
Routing Library Parts . .. ... o 172
Libraries .. ..o 172
PIpING .o 172
Threaded Piping .. ... 176
Tubing. . ... 177
Assembly Fittings. . ............ .. . 178
Cable Trays. ... 178
Electrical Ducting. .. ... 179
miscellaneous fittings . .. ........ ... .. .. .. ... L 179
HVAC . . 180
HVAC . . 180
Creating Routing Library Parts. . ........................... 181
Pipe and Tube Components ............. ... ..., 181
Pipe vs. Tube Components. . .......... ... 181
Copying Routing Components . . ..., 182
Creating a Pipe Using Copy and Edit. . ................... 182
Routing Library Manager . ... 184
Routing ComponentWizard. .. ......................... 184
Fitting Components. . . ...t 188
Using the Routing Component Wizard. . .................. 189
Routing Functionality Points .. ............................ 189
Connection PoINtS. . . ... 189
Routing PoINts. ... ... 189
Routing Geometry. . ... 191
Part Validity Check. . . ... ... 191
DesignTable. . ...... ... 191
Design Table Check . ........ ... ... . 192
Component Attributes. . .. ... . 194
Configuration Properties. . ..., 194
Part Properties. . ... 194
Elbow Components. . . ... 195



SOLIDWORKS

Lesson 7:
Using P&ID Files

Lesson 8:

Electrical Ducting, Cable Tray, and HVAC Routes

Lesson 9:
Piping Skids

Contents

Valve COmMponents .. ...t 198
Assembly Routing Components. ........................ 198
Equipment. .. ... 200
Exercise 10: Creating and Using Equipment .................. 206
Piping and Instrumentation. . ............... .. .. ... 212
Pipe SYStemsS. . . ... 212
Equipment. .. ... 212
XMLFile ... 213
Piping and Instrumentation Tab . ........................ 215
Equipment, Pipe and Fitting Status. . .. ................... 217
Equipment List . ... . e 217
AddingaPipe . ... 219
P&ID Report. . ..o 221
Pipe with Multiple Lines. .. ........ ... i 221
Pipes with In-line Fittings. . ............ ... .. ... .. ... ..... 222
Process Drawings . .. ..o it 225
Exercise 11: Using P&ID Files. . .......... .. . ... 226
Electrical Ducting, Cable Tray, and HVAC Routes ............. 230
Electrical Ducting, Cable Tray and HVAC Components. . . ... 230
Rectangular and Circular Components. . .................. 232
Modifying a Routing Library Part ....................... 233
Electrical DuctingRoutes. . . .......... ... i, 234
Cable Tray ROUtES. . . .. .o 238
Routing Component Orientation. . .. ..................... 239
HVAC ROULES . . . ..o e 242
COMPONENLS . ... 242
COVEIINGS . et 243

In Line Duct Components. .. ............ccviiiinanannn. 245
Transition to Circular HVACRoutes . .. .................. 246
HVAC and Ducting Drawings . . ..........c..ovvvnennn. .. 247
Exercise 12: Electrical Ducting Routes ...................... 250
Piping SKIds . ... 254
Grid System Feature . .. ... 254
Initial Sketch. . ... ... 255
Weldments. . . ... 257
Weldment Profiles . .......... ... . i 257
Structural Members. . ... 258
Adding Sketches. ........ ... .. .. . 263
Trim/EXtend . ... 267
CUL-LISt. o 269



Contents SOLIDWORKS

Walk-through Animations. . ............ .. .. ... 273
Capture Motion Control Panel .......................... 273
AvatarPaths ........ .. ... . 275
Path-based Movement. .. .......... ... .. .. . . 275
Recording Tools . ... 277
Free Movement. . ... ... . 280
Creatinga Movie ... ... 282
Exercise 13: Using Piping SKids. . .. ........................ 284
Exercise 14: Creating Walk-through Animations. . ............. 289

Lesson 10:
Using SOLIDWORKS Content

Using SOLIDWORKS Content .. ..............coviuiin... 292
AddingContent. .. ... 292
ContentFiles. ... ... e 294
Custom Library Naming. . ........... ... 297
Virtual Clips . ... 298
Components Used inthe Routes. .. ...................... 301

Exercise 15: Using SOLIDWORKS Content. .. ............... 306

Appendix A:
Review Section

Review of Configurations. . . .......... ... ... o .. 312
How Routing Uses Configurations. . ..................... 312

A Note About File References .. ............. ... .. ... 313
Find References ........ ... .. . 313
Packand GO ... 313
File Management ......... ... ... .. ... 313
How Libraries Use Configurations. . ..................... 314

DesignTables . ... 314
Design Table Inputand Output. .. ....................... 315

Review of Top Down Design .. ..., 316
Partsand Assemblies . .......... ... . i 316

Editing Options. . ... . 316
Edit Assembly. ... .. 317
EditPart ... . 317
Edit Subassembly ........ ... ... .. 318
EditRoute. ... .. 318
Assembly Feature . . ... .. 319

Review of Design Library TaskPane........................ 319
Essentials of Using the Design Library Task Pane........... 320
Directory Structure of the Design Library ................. 320

Review of 3D Sketching. ............. .. ... . i, 321
Coordinate Systems . ... 322
Orthogonal 3D Sketching . ............. ... ... 323
Sketchingon Selected Planes . . ......................... 325
Creating planes withinthe sketch. . ...................... 328
SpPliNeS. ..o 330

Vi



