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LESSON 1: FUNDAMENTALS OF ROUTING

Piping
Tubing
Cable and wires (Electrical class)
Conduit (Electrical class)

Electrical ducting
Cable trays
HVAC

SOLIDWORKS Routing uses a 3D route sketch to create a path of pipes, tubes, or electrical cables between
starting components like flanges or connectors. The subassembly uses folders to collect common routing parts

as well as route-specific pipes and tubes.

The Route assemblies folders contain the following components:

¢ Route parts - individual parts for lengths of pipe, cables, or other assembly specific parts
¢ Route sketch - a 3D sketch that defines the centerline of the path
e Route components - library of components like flanges, elbows, connectors, valves, and tees

External components are parts that the routes connect to from the assembly. The 3D sketch is created in
context of the main assembly for easy updates.

We have options to make the route sub-assembly and route-specific components external or internal to the

assembly.



Systemn Optiens - Routing

System Options

General
MBD
Drawings
Display Style
... Area Hatch/Fill
.. Performance
Colaors
Sketch
Relations/Snaps
Display
Selection
Performance
Assermnblies
External References
Default Templates
File Locations
FeatureManager
Spin Box Increments
View
Backup/Recover
Touch
.. Routing File Locations
Hole Wizard/Teolbox
File Explorer
Search
Collaboration
Messages/Errors/Warnings
Import
Export

General routing settings

Automatically route on drop of fittings/connectars
Dﬁutomatically route an drop of clips

Dﬁlways use default document template for routes
Automatically create sketch fillets

[] Automatically add dimensions to route stubs

Automatically zoom to fit after addition of route compaonents

Enable route error checking
Display error balloons

Create route part for segments if the bend radius is less than the minimum

Create transparent coverings
Include coverings in the Eill of Materials

E Save route assembly externally
|:| Save route parts externally

" TUse automatic naming for route parts

|:| Use triad to position and arient components on drop
|:| Use centerline dimension
|:| Use configure component to select configuration

Component rotation increment (degrees): 15 =
Text size for connection and route points: 7

Lo

Piping/Tubing
Create custom fittings
Create pipes on open line segments

Electrical cabling
Enable minimum bend radius check for cables
[JEnable minimum bend radius check for wires

Slack percentage: E

Spoaols

Spool name farmat | Spool-=EEs

Adjoining component properties Color...

Personal preference for this setting could be based on the number of individual pipe files that might be
created for a route, but it also has data management implications as well. Renaming virtual components
may be easier than external files, but you can always save externally later or convert to a virtual component
(internal) when needed.

Many say that the power of SOLIDWORKS Routing comes from the files in your component library.
SOLIDWORKS comes with a small library of components, but it does not contain all of the files that will be
required. They will be great examples of how to set up additional components.

The default library contains several different categories of components:
e (Connectors
e Clips
e Electrical Conduit
e Flanges



e Tubes/ Pipes/ Cables

e Electrical Ducting/ Cable Trays/ HVAC

e Elbows

e Fittings (crosses, tees, reducers, valves, etc)
[ ]

Assembly Fittings (same as regular fittings but made up of assemblies instead of parts)

e Equipment (tanks, pumps, nozzles) - examples of external components for the assembly

Add-Ins
Active Add-ins start up |12t Load
ime
. . = SOLIDWORKS P i Add-i
There are many different options for SOLIDWORKS O @ o e
. . . CircuitWorks | -
Routing but before getting started we must turn it on [ 42 Featureworks O .
first. Routing is included with SOLIDWORKS Premium as ||[0 @ photoview 360 O 1s
an add-in. To turn the add-in on, go to Tools > Add-ins. W ScanTo3D <1
O @z:: SOLIDWORKS Design Checker | <15
: . . . L] SOLIDWORKS Mation O -
Checking the box on the Ieft will turn Routing qn in th.e BT =] e
current SOLIDWORKS session; the one on the right will ] M8, SOLIDWORKS Simulation n .
add it for every session. @ SOLIDWORKS Toolbox Library <15
SOLIDWORKS Toolbox Utilities < 15
O %ﬂ SOLIDWORKS Utilities | -
] TolAnalyst | -

Additional Routing settings can be found in the Routing Library Manager. The Routing Library Manager can
be found as a separate application in the Start > All Programs > SOLIDWORKS > SOLIDWORKS Tools folder
or in the Tools > Routing > Routing Tools menu inside SOLIDWORKS.

1 Routing Library Manager — [m] X
> t
2S5 (i
SOLIDWORKS | —

ﬁf Routing Component Wizard II]E Cable Wire Library Wizard ﬂ Component Library Wizard m Cavering Library Wizard

& Teg Scheme Manager %) Routing File Locations and Settings @, Piping and Tubing Database A Route Properties

General Routing ~

Routing library: |C:\ProgramData\SoI\dWorls\SOLIDWORKS 2027\design libraryrouting |

Routing template: |C:\ngramData\SolidWorks\SOlJDWORKS 2021\ templatesirouteAssembly.asmdot

Piping/Tubing/Ducting

Standard tubes: [\Standard Tubesals

Covering library: |\:overing5.xm|

Tag scheme library: |\tag schemes.xml

Electrical cabling

Cable wire library: |\e|ectr|cal\cable.xm\

Component library: ~[\electrical\cemponents.sml

Standard cable: |\Standard Cables.xls

Covering library: |\electrical\coverings-electrical.xml

Interconnects library: |\e|ectrical\inbercunnadsand accessorieslibrary.xml|

Qptions
Routing Library Manager Units:
Settings file
(b= S | Load Default | T dmiTE. |
‘ oK | | Cancel | | Help ‘




Additional options can be found back where we saw the options for internal versus external options.

Systerm Options - Routing

System Options

General

MEBD

Drawings

: Display Style
Area Hatch/Fill
Performance

Colors
Sketch
Relations/Snaps
Display
Selection
Performance
Aszemblies
External References
Default Templates
File Lecations
FeatureManager
Spin Box Increments
View
Backup,/Recover
Touch
.. Routing File Locations
Hole Wizard/ Toolbox
File Explorer
Search
Collaboration
Messages/Errors/Warnings
Import
Export

General routing settings
Automatically route on drop of fittings/connectors
DAutomatically route on drop of clips
DAIways use default document template for routes
Automatically create sketch fillets
[J Automatically add dimensions to route stubs
Automatically zoom to fit after addition of route components
Enable route error checking
Display error balloons
Create route part for segments if the bend radius is less than the minimum
Create transparent coverings
Include coverings in the Bill of Materials
Save route assembly externally
|:| Save route parts externally
Use gautomatic naming for route parts
D Use triad to position and orient components on drop
|:| Use centerline dimension
|:| Use configure component to select configuration

Compaonent rotation increment (degreesk 15 A

Text size for connection and route points: 7 v

Piping/Tubing
Create custom fittings
Create pipes on open line segments

Electrical cabling
Enable minimum bend radius check for cables
[]Enable minimum bend radius check for wires

Slack percentage: D

Spools

Spool name format | Spool-#EE#

Adjoining component properties Colar..

Options like “Automatically route on drop of fittings/connectors” and “Automatically create sketch fillets” are
some of my favorite default options. The Routing File Locations area has a link to start the Routing Library
Manager mentioned above.



LESSON 2: PIPING ROUTES

Components Route Parts



Route Sketch

\_J

\
]




Pipes and Piping Components

Routing components use Connection Points (CPoints) and Routing Points (RPoints) to tell SOLIDWORKS how
to treat these components (see Lesson 6 for more info). Mate References are also very handy for snapping
the components into place as we drag and drop them into the route.

Pipes

Placed on the lines in the route and cut to length by the other
components. Itis created with a simple extrude feature.

Flanges

Placed on the lines in the route and cut to length by the other components. Itis
created with a simple extrude feature.

Elbows

An inline component that is placed over sketch fillets. Is most commonly 90
degrees, but can also be 45 degrees or even custom angles. Elbows contain 2
CPoints and 1 RPoint. The elbow cuts the pipe at the CPoint locations.

Tees

Placed where three lines share a common endpoint, a tee can have the same
diameter or can be a reducing tee. Tees contain 3 CPoints and 1 RPoint. The
tee cuts the pipe at the CPoint location.




Crosses are very similar to a tee, but with 4 outlets. Crosses contain 4 CPoints
and 1 RPoint and could also include reducing outlet(s).

Placed on the lines in the route and cut to length by the other
components. It is created with a simple extrude feature.

We don't have to have to memorize how many CPoints and Rpoints each component needs because the
Routing Component Wizard (see Lesson 6) will walk us through all of the different Routing features that

each category of component needs.

They are very similar to regular part
and assembly templates
(unfortunately not exactly
interchangeable) and contain options
for drafting standard, font, and units.
They can be defined in the Routing

W Routing Library Manager

2
2S5
SOLIDWORKS

i Routing Component Wizard

[ Cable Wire Library Wizard

& Tag Scheme Manager ¢ Routing File Locations and Settings

General Routing

il Component Library Wizard

Q‘ Piping and Tubing Database

i I

i Covering Library Wizard

ﬂ Route Properties

Routing library: | C:\ProgramData\SolidWorks\SOLIDWORKS 2021\design library\routing

| Routing template: ~ C:\ProgramData'\SolidWorks\SOLIDWORKS 2021\templates\routeAssembly.asmdot

Piping/Tubing/Ducting

Standard tubes: ‘\Sbﬂ ndard Tubes.xls

Covering library: |

Tag scheme library: | \tag schemes.ml

Electrical cabling

Cable wire library: ‘\e\ecm{al\cahle.xml

C tlibrary: |\electriall |

Standard cable: ‘\Sbﬂndard Cables.xls

Covering library: \electrical\coverings-electricalaxm|

. . . . librery: |
file Locations and Settings tab in the
Routing Library Manager. T LTS
Load Settings... | Load Default I Save Settings.. | )
o | [comeet | [ ]




When we have the option turned on to automatically start a route on drop of fittings/connectors, several
things will happen:

e Choose a configuration of the flange to use.

L1

Select a Configuration x

Select a configuration to be used

5lip On Flange 300-NPS6
5lip On Flange 400-NPS6
Slip On Flange 600-NPS6
Slip On Flange 900-NPS6

|:| List all configurations

e Select the different Route Properties that you need.

KN

"Iy Route Properties @
v X
Message AN

Select the default properties of the new route subassembly.

File Names fal
Routing N
& | emo-006.5LDASH ki =1

Routing template:

@ | Ci\ProgramData\SalidWorks\SOLIDWORKS 2021\temp|a|esuommssembn| E

Route Specification A
Selected Template

| Defaut |

[ customize settings

Size Min ‘ Oin ‘

Size Max ‘ 0in ‘

Pipe &
% piping\pipes\pipe.sidprt |,
Base configuration:
Pipe 6 in, Sch 40 ~

‘Wall thickness:
0.28in

e Use weld gaps

Use standard length

Bends - Elbows ~
Bends - Elbows Angle

S0deg ~

Always use elbows
Always form bends
Prompt for selection

% piping'elbi degr Irinch elbow.sldprt ||,

Base configuration:
90L LR Inch 6 Sch30 ~



e A 3D sketch will be created and a stub length of pipe will be added.

e Continue adding a flange(s) to the other end of the route.




e Manually complete the 3D sketch or use the Auto Route tool to find suggested solutions for the

connecting pipes.

@ ERISIS

v €@ Piping Demo (Default<Pi..

'ﬁﬁu{oﬂmﬂe
v X By -

Message

Select a point to route from, and then a point, clip axis, or line to route to.

Routing Mode
(®) Auto-Route

O Route along geometry
() Edit [drag)

(C) Re-route spline

Auto Route

COrthogonal route
Alternate paths:

Solution 6-ZY,X

Selections

Current Selection:

Paint16

|

L@

[

Current Edit Paint:

|

In the Route Properties options at the
beginning of the route, we can specify
which pipes and elbows we need to use to
match our particular requirements. This

Route Specification
Selected Template

| Default

|:| Customize Settings

Size Min | oin

Size Max | oin

could include options like what pipe

schedule we want to use or which elbow option options we might want to use.




Isolate Options

In regular assemblies, we can pick which component or components that we want to temporarily
concentrate on in the assembly by hiding (or changing the display style of) the rest of the components. If we
right-click on the components that we want to Isolate in a Routing assembly, we have a few more options:

Route only

Route and Direct References



Route and Secondary References (the same as above in this case)

Route Bounding Box



Route Segments Bounding Box

Route Along Existing Geometry

The is an option in the Auto Route tool where you can select on a face in the assembly and have the route
use an offset (possibly for the bend radius to clear) to extrude up to. Additional faces may be selected to

extrude up to (offset) to continue the route.




LESSON 3: PIPING FITTINGS

While editing a route, we have the ability to drag and drop a fitting into the middle of a route. The route can
be split manually, but dropping the fitting (e.g., tees, crosses, reducers, and valves) onto the 3D sketch line
will automatically split the route in the position where the fitting is dropped. The fitting will be dropped in
the default orientation, but in cases like a tee, you can hit the Tab key to flip the fitting 90 degrees.

You can use the Shift+Arrow keys to rotate the component along the Axis of Rotation.

You can use the Triad to rotate or move the component to a desired location and orientation.




If we want to split the 3D sketch line before we drag and
drop the fitting (or maybe for more control), then we can
right-click on the sketch line and use the Split Route
option.

e Dimensioning 3D sketch by dimensioning to flat
face or plane for a perpendicular distance.

e Use Move Fitting with Triad to change the
orientation of a fitting after it is placed.

¢ Remove Tube/Pipe can be used to remove the
pipe or tube so that elbows or other fittings can
contact each other directly (where appropriate).

e Use Shift+Arrow Keys to rotate a component with
a specific angle (defined in Tools > Options >
System Options > Routing settings area).

We will go over the steps to use the Routing Component Wizard in Lesson 6, but if we have an existing
component that is already set up in our library, we could Save As a copy and modify the existing component

instead of starting from scratch.

If we need to swap out an existing fitting, we can use the Replace

Fitting tool to browse and replace the component.

e A P X
FlPRY L

Select Subassembly
Select Chain
Select Midpoint
Contour Select Tool
Selection Tools
Zoom/Pan/Rotate
Set Current View As...
Recent Commands
Routing
% Auto Route
E% Change Route Diameter
Add/Edit Covering
Route Segment Properties...
Split Route
Remowe Pipe
Weld Gap
Add Slope

ez B

3D Sketch On Plane

i

Sketch Entities
Relations
J@ Display/Delete Relations...

[ ST S NE

‘B Edit assembly: Piping
Routing
JB  Edit Route
Constrain Sketch To Fitting
Replace Fitting  [5,
Component (straight tee inch)
Rename Part
Make Virtual
Isolate
[% Configure Component
i} Add to Library
Component Display
Fix
S Moye with Tried
@ Move..
Add/Edit Mates
&Y Replace Components
BY Mske Independent
@il Copy with Mates
7K Delete
Parent/Child..
Add to Favorites

Comment




@ BR[| S

If we need a covering over a route (for example, insulation), we can use the = Covering @
options in the Route Properties to pick which covering we want to use. s
Message ~

Adds/Updates the covering on the
selected route segment.

Select OK to accept previewed
application/deletion of coverings,

Segments ~

Covering parameters La
@ Use covering library
O Create custom covering

Covering library:
C\ProgramData\SolidWorks\SOLIDWO

Covering type:

Tape - |
Covering:
| Ceramic Fiber Tape w |
Thickness
1/8°

Cuter Diameter
678

Material appearance:

Ceramic Fiber Tape

MName:

| Ceramic Fiber Tape |




LESSON 4: TUBING ROUTES

Tubing Routes

Tubing routes are very similar to pipe routes, except we have a few more options/differences. Tube routes
have the option to be either rigid or flexible:

S B[R[¢[€]
", Route Properties @
v X M

Select the default properties of the new
route subassembly.

File Names Ca

Routing subassembly:

@ oo o]

Routing template:
{y C\ProgramData\SolidWork: |I|

Tube

~
@ ubing'Tubes‘tube-ss.sldprt |I|

Base configuration:
| Tube .250in 0D X .010in Wall ~|

‘Wall thickness:

Always use elbows
Always form bends
Prompt for selection

@ Inside O Center line k
Bend radius: Base-Fl#e1 of Panel-1<1=
14
Coverings ~
-

Because of this option, the default tube part does not use an extrude feature like a piping route, but it will
use 3D splines and a sweep to create the tubes.

Bend and Spline Errors

Fully defining 3D sketches of regular piping routes can be difficult at times, but for a tubing route....throw in
the added difficulty of dealing with splines and minimum bend radius options. Areas, where the

bend radius is too small, will be identified with red highlighting. The bend radius should be larger

than the diameter of the tube.



Export Pipe/Tube Data

Some automated tube and pipe benders have the ability to import detailed information from a tube route
that we can use for fabrication. If you right-click on the route subassembly, you have the option to Export
Pipe/Tube Data to a text, PCF, or HTML file.

Sensals
Al\nmalians
m Front Plane
m Top Plane
[] Right Plane
., origi
=“’"'Bd%b_‘1%&
Tubin
@ m Py Pl Q - o

Go To...

4 = = «

Routing

% EditRoute
[ @ Change Route Diameter
Export Pipe/Tube Data

Route Properties

[k

HER

L i Define Spools
=]

=

Tube Drawing

Y mnp::;nmr::;::::-gmn t Tube_1-Tubing-0 ubing
[ﬂ;@ }dl: Make Virtual
lsolate
[t Add to Library Export Options

[+] start at origin

|:| Overwrite existing files
Data format:

() Pipe data (.pcf]

(® Tube bend tables

O Tangent points
@ Intersection points

Export File Format L

() Text only
(®) Plain html

() Graphical html

D Create header page
D Create images
D Comma delimited

Exported Files A

&




So far, we have started a route by dragging and dropping a starting component into the assembly. We have
options to use existing components (as long as they have the required CPoints) to Start Route.

The Add to Route tool can also be used to continue an existing route.

The use of clips can help control 3D sketch splines. Clips contain a Mate Reference to assist in adding the
clips to the assembly, but they also should have a Clip Axis which is a straight section where the tube will be
routed.

Clips can be added to the assembly before starting the route or during the creation of the route. Some
consideration should be given to where you want the clips to be added to the BOM since the clips added
during the creation of the tubing route will actually get added to the subassembly itself.

There are automated tools to create a tube drawing that will allow you to select the drawing template, sheet
format, BOM template and control adding of auto balloons, and showing the route sketch. The tube length
can be added to the BOM as well.

TEM NG FART HUMEER DESCRIFTION MATERIAL STOCE SIZE WEIGHT VENDOR @iv. | Lengih
1 S GG A3 T E FITTING ZSTRAIGHIS B Brass 0.0% kg 2

2 Tube .250in OD X |
010in Wal




LESSON 5: PIPING & TUBING CHANGES

Design changes happen all of the time. When it comes to routes, changing the diameter of a route is fairly
common. The problem, however, is the amount of ramifications through the rest of the route.

e o &
®RLPRY L

Select Subassembly

Select Chain /]
Select Midpoint

Contour Select Tool

Selection Tools 3

Zoom/Pan/Rotate 3

Set Current View As... 3

Recent Commands 3
Routing

@ Auto Route
Change Route Diameter I
|25 Chang s

Add/Edit Covering o0

Route Segment Properties...

RE-QQ x Split Route

Remove Pipe

° » 8 Change Route Dismeter (..
AT E )
% Change Route Diameter
v X

Message ~ ‘a
ans
a

@® ®

First Fitting ~

This tool will try to guide us
step by step through the route  S&&merag
with color-coded tips. =,

ip On Flange 400-
e 400-NPS3.5

Just keep hitting the Next arrow
to proceed through the route.

jon
[AAutomaticaly select eloows & pipes.

[ Automaticaty save new pipe it

To connect two pieces of pipe without a tee, we can use the Penetrate command. If you draw in a new line
and add the appropriate flange to the end of the new pipe (Routing needs the flange added so it will know
the size of pipe to add), you can right-click on the endpoint of the new line to cope the new pipe and add the
hole to the existing pipe.



& M 00
RALERY L

Select Subassembly

Contour Select Tool

Selection Tools 4

Zoom/Pan/Rotate 3
Set Current View As... 4

Recent Commands 3

Auto Route

%
l- Penetrate
=
£

Add Fitting
Split Route
CJ, 3D Sketch On Plane
Sketch Entities +
Relations
J@ Display/Delete Relations...
Relations/Snaps Options...

X show Sketcher Triad

Direct flange to flange connections can be created by dragging and dropping a flange onto another flange.



If we create multiple flange to flange connections inside the same route, then we can use the Define Spools
tool to create and name these sections of the pipe route so that we can create drawing views of the
different spools (uses Display States).

A Gravity Plane can be defined in situations when we need a piece of pipe to drain naturally.

SEIECT SUDassEmony '

Select Chain
Select Midpoint

Contour Select Tool

Selection Tools k L
Zoom/Pan/Rotate b
Set Current View As... 4
Recent Commands 3
Routing

@ Auto Route

i% Change Route Diameter
Add/Edit Covering 4
Route Segrment Properties...

x Split Route
Remove Pipe

L Weld Gap

tE AddSlope

[E], 3D Sketch On Plane

P




@ E R & &

L= Pipe Slope @
A
Message ~

Define gravity plane, direction, fixed point
and add slope value rise per run

Selections ~
Slope Segments
Line19

Gravity Plane

|Top Plane

Start Point

[ep

Slope ~

. |1.DD Unit : 30.00 Units |

|4 | 1.30915243deg |

Just like in Lesson 3, we have tools to create Pipe Drawings. The automated tool will create drawing views,
show centerlines and centermarks, and add dimensions to component locations.




LESSON 6: CREATING ROUTING COMPONENTS

Connection Points - CPoints
e Determine where the route ends
e Determine the direction the route enters the fitting or connector
e Specify the nominal diameter of the route
e Specify the type of route

Routing Points - Rpoints
e Used to place the fitting on the endpoint of a 3D sketch
e Define the path of the flexible path through clips

S ERSe © BRI

—& Connection Point @ -~ Route Point ®
v X v X
Message Lol Message Y
To define the origin of the route, select Define the location of a route paint by
the following: F :
Sketches selecting a sketch point or vertex
Circular edges
Circular or cylindrical faces Selections La
Sketch points or vertices along with
a face, plane or any of the above entities @ Point2@Sketch
Fill in the route parameters. 7]
Selections Lal

@ Face<1=

Point1@5ketchl

Route type:

I__[|_-I |Fabricated Pipe [ V|

DRe'\rerse direction

Parameters L
@ | 2.000in |

Select Pipe

Stub length:
| 0.000in |

Schedule field name:

| Specification |

Schedule value:
| Schedule 80 |

Port id:




LESSON 7: USING P&ID FILES

An XML file guides the creation of piping and tubing routes by describing routes, lines, connections, and
equipment in a text format.

<! --$HHPTPELIN INFO 2#HHi--»
<PipelineInfo:
<Description value="Pump Out"/>
<Comment value="Pump Out"/>
<Name walue="Pump OQut"/>
<Tag wvalue="Pump Out"/>

<In-lineFittings>
<fitting>»
<ID value="18"/»
<Tag value='Check Valve Pump Out'/>»
<Description value='Check Valve Pump Out'/>
<PartNumber value='swing check valve 1 - 158-2588.S5LDPRT"/>
<Config value="Default"'/>
</fitting>
</In-lineFittings>

<connections>

<PipeSegment>
<ID value="12"/>
<Tag value='pipetagl2'/>
<Diameter value="2""/>
<FromEquip walue="Pumpl'/>
<FromEquipPort value="0ut"/>
<FromEquipSize value="2""/>
<ToEquip value="Check Valve Pump Out'/>
<ToEquipPort value=""/>
<ToEquipS5ize walue="2""/>
</PipeSegment>

<PipeSegment>
<ID value="13"/»
<Tag value='pipetagl3’/>
<Diameter value="2""/>»
<FromEquip wvalue='Check Valve Pump Out’/»
<FromEquipPort value=""/>
<FromEquip5ize value="2""/>
<ToEquip value="Tankl"'/>»
<ToEquipPort walue="1"/>
<ToEquipSize wvalue="2""/>»
</PipeSegment>

<fconnections:
</Pipelinelnfo:>



&% Piping and Instrumentation §03

q
P&ID data

Import... Export..

| DvTraining'y1 Self Paced Routing - Piping'Lesso

Routes or equipment
Sort by:

OPiping systems
() Tubing systems
@Equipment

FTamﬂ FPum;ﬂ
FTankE
¥ tanks
0 1anka

Insert All EQuipment
|:| Filter out placed items

Information
Equipment information:

Property “alue

Eequired routes:

Insert Connected Equipment

Required fittings:

Refresh Report

&4 P&ID Validation Report O x

View options
(®) Tree view | Show All w

() Teut view Print Copy

L4 Fiping system
=M} Hot Water

M, Ball Valve

; EGJ Tank1 (Port 1) =----> Ball Valve - [pipetag22]

=

Ell':'ff Wiz 1

----- EGJ Tank3 (Port 3) <----> Tank4 [Port 1) - [pipetag15]

Help Close




Create and use SOLIDWORKS blocks to create process drawings. Download
from SOLIDWORKS the Content/Blocks folder:

Drag and drop into the SOLIDWORKS Drawing.

%% Design Library {03 -H
51
@ -HWES T
> Ef) SOLIDWORKS Content
» ﬁﬂ Design Library
» @ routing
» @ Case Study
v @ Routing Blocks
v B hydraulic
W @ hydraulic
Eﬂ acuators
Eﬁ controls
@ cylinders
B? filters
Eﬂ misc
E? maotors
E? pumps
Eﬂ traps
Eﬁ valves
> ? Toolbox
O D O g
circlelarge  circlesemi  circle small
diarmond line line dashed
continucus
line envelope  spring square
triangle cpen triangle solid  acuators
coentrols cylinders filters
misc maotors pumps
— — ]



LESSON 8: ELECTRICAL DUCTING, CABLE TRAY, AND HVAC ROUTES

Electrical Ducting, Cable Tray, and HVAC Routes
Electrical Ducting - Routes used to transport insulated electrical cables in a building.

e C(Closed, thin-walled, rectangular shapes

Cable Trays - Route used to transport insulated electrical cables in a building.

e Open, thin-walled, rectangular shapes




HVAC - Heating, ventilating, and air conditioning routes used to transport air in a building.

e Rectangular and circular, closed, thin-walled shapes




LESSON 9: PIPING SKIDS

Grid Systems

The Grid System uses an initial sketch to generate 2D and 3D geometry as well as planes and surfaces to
represent the skeleton of a welded frame.

% Weldment (Default=As Machined=<<D
History
Sensors
. 4 E Annotations
B Cut list
v [#] Surface Bodies(4)
@ GridSystem1[1]
@ Gridsystem1[2]
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@ Gridsystem1[4]
Ei Material <not specified>
[j:] Front Plane
Ej Top Plane
[1] Right Plane
L Origin
‘@ Weldment
~ HE GridSystem1
Bl Level
[ () Sketch? derived
(30 3DSketch
A ‘ Surface-Extrudel

BN B




Weldments

Weldments are multi-body parts that are made up of structural shapes and/or un-merged bodies to
represent welded or bolted structures.
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Transfer Material from Profile :
Material < not specified=

Structural members use sketch lines to sweep weldment profiles to create
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Trim/Extend

Groups inside the Structural Members feature can automatically cope members, but there may be times
where you need to manually trim and extend bodies up to other bodies and faces.

fEBody 2, 4:-

Cut-List

The Weldment Cut-List creates a List (similar to a regular Bill of Material) where we can track the size,
length, and quantity of structural members.



Cut-List Properties — O x
Cut List Summary Properties Summary Cut List Table
Configuration: Table Template:
This Configuration(Default<As Mac ~ cut list |
Exclude from cut list
ITEM NO. Qary. DESCRIPTION LENGTH
1 @ 1 4 C CHANMEL, 5.00 X 6.7 120
2 @ 2 4 C CHANMEL, 5.00 X 6.7 43
3 @ 3 5 C CHANMEL, 5.00 X 6.7 47.62
4 @ 4 2 C CHANMEL, 5.00 X 6.7 67
5 @ 5 1 C CHANMEL, 5.00 X 6.7 69.5
(3 @ & 4 C CHANMEL, 5.00 X 6.7 72
7 @ 7 2 L1.00X1.00X.125 86.533
B8 @ 8 1 L1.00X1.00X.125 83.208
9 @ 9 1 L1.00X1.00X.125 83.238
10 E? 10 2 PLATE, 0.125 x 48 x 120
QK | | Cancel | | Help

We can create animations as we walk through and travel around a part or assembly. We can move freely or

travel along a constrained path.
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Customize Menu

QS E RIS

J2 Wallethrough @
v X

| Start Walk-through |

Recording L)

= Play Recording

[Il?ﬂ:d Generate Video

Viewport Settings L

A |Tc|p Plane |

[ ] Flip Direction
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Walk-through Quick Start Instructions, >
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Keyboard Shortcuts

Move Forward

W up arrow

Moves the avatar forward.

Move Backward

S down arrow

Moves the avatar backward.

Move Left A left arrow Moves the avatar to the left.
Move Right D right arrow Maves the avatar to the right.
Turn Left Shift + A or Ctrl + left arrow  Turns the avatar to the left.
Turn Right Shift + D or Ctrl + right arrow  Turns the avatar to the right.
Move Up Shift + up arrow Moves the avatar up.

Move Down

Shift + down arrow

Moves the avatar down.

Increase Speed

Increases the speed. Maximum speed is 9. You can also press a number key to change the speed.

.

Tan WA YL @b=

Choose Speed

Lets you select a speed from the menu. Click the box to see the menu.

?

Decrease Speed

Decreases the speed. Minimum speed is 1. You can alsc press a number key to change the speed.




LESSON 10: USING SOLIDWORKS CONTENT

SOLIDWORKS provides access to several different types of files that do not get installed by default.

Here are some examples of different files available:
e Routing files - Several different standards of flanges, elbows, tees, crosses, and unions.
e Blocks - 2D representations/symbols that can be used in process control drawings.
e Weldment profile - Multiple standard profiles useful for Weldments and Skid Systems.

<« Design Library {o} A
v [P SOLIDWORKS Content

B? Blocks
b CircuitWorks
W Bf Routing
B AMSI-ASTM metric B16.11 - A234
[~ ASME B16.10M
[=7 ASMEB16.5
E? Australian B5P
b DIM Miscellaneous
[7=7 DIN Piping
[ 150 Piping
E? Various Metric Pipe Fittings
E? Weldments
@ Design Library

@ routing
@ Case Study
@ Routing Blocks

? Toolbox
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