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Discover my favorite tips, tricks and best practices for AutoCAD MEP - and get a cool custom template
for AutoCAD MEP 2011! Don't miss this opportunity to get more bang for your buck - and the most out of
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Introduction

AutoCAD MEP is the long running MEP design and drafting tool that is built on the power of AutoCAD
and AutoCAD Architecture. It works as easily with 2D CAD drawings as it does with 3D modeling
packages. The program has several features that allow the program to be as flexible as possible. Some
of the key features of the program that we’ll cover include:

Creating custom parts and libraries

Understanding how system definitions and layer key styles work together
Fabricating runs that include hangers and supports

Changing Display Configurations to work at real world elevations

Tips for customizing AutoCAD MEP’s Electrical content

Creating Custom Parts and Libraries

One of the strengths of the program is the ability to work with both AutoCAD Architecture 3D models, and
AutoCAD 2D drawings as well. This ability gives AutoCAD MEP a distinct advantage when working with
renovation or remodeling of existing facilities.

In the example that follows, a situation occurred with a client that wanted to add a panel that was existing
within a 2D project, but needed to be able to add loads, or show the panel as a 3D MvPart. So, in this
exercise, we’ll exam how to create the panel where panel loading behavior isn’t required, but the ability to
show and connect conduit leading from the part is essential. The second part of the exercise will show
how the panel can be converted to a device, which can carry existing summary load and be attached to
other circuits on new or existing panels.

Step 1 - Creating Model and Symbol Geometry

In this first step, the user should be able to create 2D plan symbols and 3D solids to represent a part in
AutoCAD MEP. These components are the foundation of creating multi-view parts for the program.

Before getting started, Autodesk includes these tips to make the creation of parts simpler:

- Determine model dependencies. Analyze the model design to determine how features interrelate;
then decide how to create the model.

- Work in a 3-dimensional (3D) view. Creating the model in a 2-dimensional (2D) view may lead to
confusion.

- Do not use the EXPLODE command. Exploding a part deletes the part definition from the catalog.

- AutoCAD object snaps can be used to assist in object selection

- Leave the UCS icon on at all times

Create a custom folder first to store your parts. This folder can be located on either a server or local hard
drive. From Windows Explorer, start by creating a folder such as C:\ACADMEP2011\PartBuilder. Locate
your working drawings that are used to create parts in this folder. They can be discarded once the part is
completed, or used to create additional parts.
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To begin creating the symbol and model components, start a new drawing from scratch. This will
eliminate the additional blocks, styles, etc. that comes preloaded with the default AutoCAD MEP
templates, and keep the file clean and small. To start from scratch, type in STARTUP on the
command line. Set the variable to 1, so the startup dialog is displayed. Next, type in NEW from
the command line so the Startup dialog is displayed:

178 Create New Drawing

& 0 B

Default Settings

& Start from Scratch

() mpeial [feet and inches}

) Metric
|
o = DI
Tip
|Jzes the default impernial [feet and inches] settings.
[ QK ] [ Cancel

Select the second icon to start from scratch, and then choose either imperial or Imperial to create
the part in the correct units (note: this exercise is completed in imperial units).

A new drawing will appear. Use the Save icon to save the drawing in the part builder folder,
naming the file Part Builder.

To turn on the Solids tab, right mouse click over the ribbon. Underneath Tabs, select the Solids
tab. The solids tab will appear on the ribbon:

Home Insert Annotate Analyze (GGl View  Manage =
[ Potysalid ﬁ @ ¢ ([Extract Edges ~ i D i
L/ t.‘. @ Smooth Less o Du
- £ Planar surface @ Xn [£)extrude Faces -
Box Extrude smooth @ Refine Mesh - Section No Filter  Move Gizmo Convert to Convert to
= < L“} Press/Pull More @ @ [Ji] separate ~ Plane - - Mass Elements Solids
Medeling Smooth Solid Editing Section » » Subobject Convert

Begin by selecting the Box tool. Specify the first corner as 0,0, and the second point as @2°,6”.
Define the height as 4°. After the height has been input, zoom to extents to see the part:
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6. Use the view tab of the ribbon to change to a SW Isometric view:

Z//
7. This solid represents the body on a feed thru lug electrical panel. Make a copy of the box to
represent the second leg of the panel:

S

8. Once the solids have been created, the next step is to add points where connections can be
made. Since a center snap can be used to locate the pipe connector, a point may not be needed
for these connectors. Points will need to be created for the HVAC connections for the intake and
discharge connections. To make the points visible, change the style by typing in DDPTYPE on
the command line — select the point style highlighted below:
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[ X L]
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Point Size: | 5.0000

i

(%) Set Size Relative ta Screen
() Set Size in Abzolute Units

[ u] H Cancel H Help

9. Select OKto continue.

10. To place a point, type in POINT on the command line and hit ENTER to start the command. To
make the connection point be placed at the mi point between two points, hold the SHIFT key and
then tap the right mouse button — a temporary snaps menu will appear. Choose Mid Between 2

Points:

=—=  Temporary track point

From

Mid Between 2 Points

Peoint Filters »

+  Endpoint
A Midpoint

11. Select the two opposite corners on the top of the first panel section. The point will be placed in
the middle of the top of the panel:

>
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12. Make a copy of the point on the second panel so both panels have a connection point:

e

13. The next step is defining the model as block. Type in BLOCK on the command line, and select
enter.

14. Type in Panel-FTL-2-M for the block name, choose the select objects icon, and then choose all of
the model geometry and points created. Make sure the base point is set to 0,0 for the part:

i Block Definition =)

Mame:
Panel-FTL-2-M - ﬁ:&
Base poirt Objects Behavior
[ Specify On-screen [ | Specify On-screen [ Annotative |1
Fick point ' Select objects - Match block orientation
to layout
X o (™) Retain [ Scale uniformly
. " (@ Convert to block
Y. 0 - = Allow exploding
) Delete
Z o
- 4 pbjects selected
Settings Description
Block unit: !
[Inches v]
[ Hyperiin... | i
[] Open in block editor Ok ] [ Cancel ] [ Help
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15. Select OK to continue. Save the drawing.
16. To create the 2D symbol block, type in REC on the command line and select enter. Choose the
end points at the bottom of the first panel to create the first panel shape:

\ 1

[N

17. Next, draw a pline to represent to clearance area in front of the panel (we’ll make this one 3’

deep): —
/ ]
e
x/
"
B
Z
D:h,f/ -

18. Add a layer to the drawing, E-Panl-CLR. Set the color to blue and linetype to Hidden2 (you’ll
probably have to load the linetype if it's not there). Set the pline to this layer:

e

Z
A

N
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19. Copy the rectangle and pline to the second panel, so both panels have 2D symbology to
represent them in a plan view:

=

™

~
\\/>

20. To turn the visibility of the 3D model, select the /solate Objects tool on the drawing status bar.
Select Hide Objects, and then choose the 3D block definition. The 2D linework should remain
visible:

N
>

\
< S ~
\

~

21. Type in BLOCK on the command line, and select enter. Type in Panel-FTL-2-P for the block
name, Choose the select objects icon, and then choose all of the linework visible. Make sure the
base point is set to 0,0,0 and then select OKto continue. This block definition will be used as the
2D symbol block for the part:
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"9 Block Definition -

MName:
Panel-FTL-2-F - D D
Base poirt Objects Behavior
[] Specify On-screen Specify On-screen ] Annotative |1
PFick paint . Match block orientation
to layout
X o i) Retain [] Szale uniformby
3 " @ C it to block
0 i =enver o Bee Allow exploding
() Delete
il |
= 4 objects selected
Settings Description
Block: unit: !
[Inc:hes - ]
[ Hyperirn... | i
[7] Open in block editor QK ] [ Cancel ] [ Help

22. Choose the Isolate Objects tool on the drawing status bar, and then select End Object Isolation.
The 3D model block will be visible.

23. The creation of the model and symbol block definitions needed to create the part is now
complete. Both objects were created on Layer 0 and have bylayer characteristics for color,
linetype and lineweight. These can be modified to BYBLOCK or BYLAYER using the properties
command for consistent appearance but is not required:

24. Make sure the current view is an Isometric point of view, so the next steps can be correctly
completed. Save the drawing.



Step 2 - Defining the Part

AutoCAD MEP uses XML-based catalogs to track content for all types of components, from multi-view

Smokin’ Hot AutoCAD MEP 2011 Tips

parts to parametric connecting geometry. In this first step, the user will learn how to define an MvPart and

add it to a catalog, which can be shared with all users.

1. To being to define the part, change to the Manage tab and choose the Content Builder tool.

Content
Builder

2. When the dialog appears, choose the MvPart domain, and then select the New Chapter icon. Add
a chapter under All Installed MvParts (US Imperial) named Custom, and then add a sub-chapter

named Electrical:
E Getting Started - Catalog Screen

22

the Options dialog.

The catalogs shown for each domain are set in the MEP Catalogs tab in

Part Domain: [Mulﬁ—view Part

)

EIQ All Installed MvParts (US Imperial)
&#--F7] Electrical
&#-F] Mechanical
&#-F7 Plumbing
== Custom

3. Once the chapters have been added, select the New Block part Icon:

[

(&

1]

-

4. Name the part Panel — FTL - 2. Select the description field, and the description will automatically

populate from the name:

10
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| E Mew Part " u

Mame: Panel -FTL - 2

A1
P

A% Mote: The catalog data, drawing and image files will be created using this name.,

Description: | Panel - Feed Thru Lugs - 2 Panel

i Mote: The description is the name used in part add dialogs and other UI screens.

| ok | | canel

5. Select OKto continue.

6. On the behavior tab, choose Panel Board as the type, E-DV-PANEL as the layer key alias (based
on the AIA 256 Color standard — you will have a different layer key based on what style is set as
the current standard, and can also use other keys for existing, demo, etc.), and FTL as the
subtype. While the user cannot add to the Type list, they can add to the subtype list if needed.
Select Next to continue:

#3 MuPart Builder (New Part) - Panel - Feed Thru Lugs - 2 Panel X
B> Behavior Type: ’Pa”d Board '] /% Layer keys are selected
Blocks & Mames from the layer standard
Layer Key:  E-DV-PANEL P Easl e
Image , i E] set for the current
drawing
Connectors Sibtype: FI'L| B
Properties

[| This part family automatically BREAKS INTO existing runs:

[| This part family automatically ANCHORS to existing runs:

Q,}+é=

< Back I Mext = | [ Cancel ] [ kicln

s = =
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7. On the Blocks and Names tab, select the add part size icon, and then select the model block for
the model component:

Each part size must have a model block. Flease verify the part size and the
corresponding block selection list below:

Part Size Name | Model Bleck | Symbel Block | Top Block | Bottomn Block | Le

Panel-FTL-2-M

Panel-FTL-2-P

4 LLLJ L3

[F[E

8. After selecting the model component, select the 2D symbol block as the symbol block to use:

(E]F

View blocks will be automatically generated for those view block names in

e’i\ Symbal Block may need a 2D symbaol - please specify a source block:

|PanelFTL-2 -

9. Note the program will create the additional view blocks needed to be displayed based on point of
view and display configuration. Select Generate Blocks to continue:

L zenerake Blocks J

10. When the views dialog appears, select OK (unless the CAD manager really wants to customize
the blocks, do not make any changes here). Select Next to continue.

11. All Parts require an image. Unless you've already created an image from the working block, use
the Generate image tool to create a rough image of the model, This image can be replaced with a
cleaner image later, but the image is required to continue. Select the Generate image option and
then choose the generate image icon. Select Next to continue:

12
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(@ Generate an image based on a model blodk from the SW Isometric View:

Select a model block: Panel-FTL-2-M v]

Generate |

12. The connectors tab is next — and is what separates a multi-view part from an ordinary multi-view
block or plain AutoCAD block. The connectors can be used to create parametric connecting
geometry, and define the system connection between parts. Duct, pipe, conduit and cable tray
can all have connectors assigned to a part. To create the connectors, start by right mouse
clicking on the part name and choosing Conduit Connector. Name the connector Main Feed, and
leave all of the other settings at their defaults, Select OKto continue:

E Part Family Connector Properties |

Property Yalue |

Connection Mame Main Feed
Connection Domain | Conduit

Connection Shape | Round

Unsized False

13. Right mouse click again on the main part to add the following connectors (unless otherwise
specified, leave settings as the defaults:

- Conduit Connector — FTL Out: Unsized — False (this allows the user to predetermine the size
when defining the MvPart)
- Conduit Connector — FTL In: Unsized — False

13
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A Right-dick on the MvPart Family to add connectors,

[

i, Right-dick on the individual MvPart Sizes to place connectors and change
connector properties.

SR Panel -FTL - 2
E} Caonnectar 1 {(Main Feed)

--{} Connector 2 (FTL - Cut)
F} Connector 3 (FTL - In)
=8 ] Panel-FTL-2
E} Connector 1 {Main Feed)
E} Connector 2 (FTL - Out)

&+-{=} Connector 3 {FTL - In)

14. After the connections have been added, right mouse click on Connector 1 under the part and
choose Edit Placement:

=[] Panel - FTL - 2
{7} Connector 1 (Main Feed)

{7} Connector 2 (FTL - Out)
F} Connector 3 (FTL - In)
= g Panel-FTL-2
{E} Connector 1 (Main Feed
E} Connector 2 Edit Placement...

[#-{7} Connector

15. The edit placement command will open a new interface that shows the part and the connection

palette. All connections can be edited at once while the MvPart Builder palette is active. Active

connections are shown in red while inactive connections are shown in blue. The active connector
will also show up bold in the palette:

=-[2| Panel - FTL- 2
=-[g Panel-FTL-2
{7} Connector1 (Main Feed)

G} Connector 2 (FTL - Qut)

14
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16. The command line will be prompting the user for a connection point, Type in P and enter to define
the position of the connector. Use a node snap to select the node at the center of the discharge
connection. A red connector will appear:

[~

AV

/,f"

\/\

\ )
L]
T

17. Once the connection is placed, the symbol will include the shape of the connector (in this case
rectangular). To set the size of the connection, go to the connector properties section of the
palette — type in 18” for the connector width and height values:

Value

Main Feed

Connector Name

Connection Mame

E  Connector Domain

Connection Domain Conduit
Connection Type Threaded
Connection Shape Reound

E  Connector Geometry
Connection Position 12.00000,2.00...
Connection Maormal 0.,00000.0,000...
Connection Rotation 0.00

o

Connection Diameter | 2

Mominal Connection ... | 2

15
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18. Select Connector 3 and then repeat the previous steps to place the FTL - In connection on the
top of the sub-panel.:

19. Select the Connector 2 FTL - Out connection. A node point isn’t always required to place a
connector, but it helps — it the next step, when choosing the position, use Shift and Right mouse
click to place the connector at the bottom of the primary panel:

]
N

20. After move this connection, you need to change the direction of the connection to point down, so
change the normal value to 0,0,-1 — and the hat will point down:

21. Select OK to close the connector dialog. When a connector is expanded in the connectors dialog,
the user will be able to see the properties of the connection:

= . Panel - FTL - 2
----- -{=} Connector 1 (Main Feed)
----- {E} Connector 2 (FTL - Qut)
Connector 3 (FTL - In)
= [l Panel-FTL-2
= {E} Connector 1 {Main Feed)
----- . Connection Mame : Main Feed
B . Connection Domain : Conduit
----- . Connection Type : Threaded
EI {BI Connection Shape : Round
Connection Position : 12,00000,3.00000,48,00000
{85 Connection Normal : 0.00000,0.00000, 1.00000
- Connection Rotation : 0.00
- B=| Connection Diameter @ 2°
----- . Mominal Connection Diameter @ 2°

WG] Cornecior 2 (L -Out)

T e T TSN

(]

16
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Select Next to continue.

If the user wants to define additional properties for the part, they can select the Edit Properties
icon on the Properties dialog and add or remove catalog values as needed. Since this part will
only contain one size, choose Finish to complete the command.

To test the tool, start a new drawing from an Aecb template. From the Home tab of the Electrical
workspace, select the Equipment command. Browse to the catalog and locate the new part.
Place an example in the drawing at an elevation of 4’ and then select the part. Grips should
appear at each connection; by moving your mouse over the connection, the user should see the
information about the connection.

Step 3 — Creating Custom Catalogs

The CAD manager should be able to define a catalog that separates the user’s custom content from the
content that ships with AutoCAD MEP. By keeping this content separate, the user will be able to receive
new content from Autodesk without having to be concerned with their content being lost or overwritten. In
the event a user creates a large number of parts, they may want to move their custom content to a
separate location. In order to do this, the user catalog must contain at least one part, and the folder
location must already exist. The MEP Catalog path will need to include this new path, and can only be
added after the content is located in the new folder.

Note: this exercise should take five minutes to complete once the user has become proficient with the
steps listed.

Before getting started, Autodesk includes these tips to make the creation of parts simpler:

1.

Save a backup copy of the part catalogs before using Content Builder, in case you need to revert
to the original catalogs provided with AutoCAD MEP. You can use a browser application, such as
Windows® Explorer, to copy and paste the catalogs and their sub-folders to a new location.

Use the order of the folders in the part browser as a guide to the steps involved in the creation
process.

Content Builder generates drawing views of your parametric part. The AutoCAD MVIEW
command does not create associative views of your parts.

From Windows Explorer in Windows 7, XP or Vista, browse to the following folder (this is the
default location as installed using the defaults for AutoCAD MEP):

= C:\ProgramData\Autodesk\MEP 201 1\enu\MEPContent\USI\MvParts\Custom

To begin creating the part, a new folder should be created and used for the custom content. This
folder should be located on a server or local hard drive. The user must have full permissions and
administrative rights to the folder. From Windows Explorer, create a new folder directly under the
c:\ drive named c:\ACADMEP2011\Custom.

From the manage tab of the ribbon, select the Catalog Editor. In the Catalog editor dialog, select
the New icon to create a new catalog:

17
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AecbhCatalogEditor
File Edit Miew Tools Help

D=

7. In the new catalog dialog, change the part Domain fo Multi-View Part. Name the new catalog
Multi-View Parts — Custom. Match the description to the name, and change the catalog root
directory to C:\ACADMEP2011\Custom (note: this folder must already exist on the system to be
used):

[l MNew Catalog Iﬁ

Domain: Multi-view Part - ]

Catalog Mame; Multi-view Parts - Custom

Catalog Description: Multi-View Parts - Custom

Catalog Root Directory:  C:\ACADMEP2011\Custom), E]
CK ] [ Cancel ]

8. Select OK'to continue and return to the catalog editor.
9. On the right panel, change the following values by double-clicking on the field:
e Supplier Name — your company name;
e Supplier URL — your company web address
e Supplier Image — if you have an image file that can be used, select the image — make
sure it's in a path that can be seen by all users.
10. Save the catalog. [&

11. Remain in the catalog editor. The next step is to copy the new part from its original location to the
new catalog. Open the existing catalog where the new part is located (see the previous path
locations for the default catalog paths):

18
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|« Autodesk » MEP 2011 » enu » MEPContent » USI » MvParts » - | 4 | | Search MvParts
R4 Mew folder B=
siness = MName Date modified Type Size
cent Places :
- Custom 10/13/2010 4:53 PM  File folder
4 | . Electrical 5,/6/2010 9:08 AM File folder
- . Mechanical 4/9/201011:36 AM  File folder
wuments i :
. | Plumbing 4/9/201011:36 AM  File folder
usic
2 . Template_Png 4/9/2010 11:36 AM  File folder
tures
] 3 | Validate 7/14/2010 4:43 PM File folder
eos E
| All Installed MvParts (US Imperial).apc 10/13/201010:24 ...  Autodesk Part Cat... 761 KB

12. To copy the new part out of the main folder, expand the MvParts catalog to the Custom Chapter.
Right mouse click on the chapter and choose Copy:

File Edit View Tools Help

T ERL L RS

E@ All Installed MvParts (US Imperial)
! ©5-EF Ele Insert 3
: -1 Delete...
Electri Rename
i Mecha
-EE Plumb Cut
Copy
Paste
Collapse

13. To re-open the new catalog, choose the File pull down menu, and then select the new catalog:

19
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Autodesk Catalog Editor
Edit View Tools Help

New Ctrl+N
Open... Ctrl+0
Save Ctrl+5

Publizh to Web

1 Multi-View Parts - Custom.apc
2 All Installed MvParts (US Imperial).apc
3 Ensafe Custom Equipment.apc

4 All Installed MvParts (US Imperial).apc

Exit

14. Once the new catalog is open, right click on the catalog and choose Paste. The electrical chapter
should appear:

File Edit WYiew Tools Help
DEE2 2283 e3

B@ Multi-View Parts - Custom

e or)

-3 Electrical
@[] Panel - FTL-2

15. From the Tools menu, choose Regenerate Catalog tool to update the catalog and use the part.
The user can now return to the original catalog using content builder to remove the custom part.
To see the parts, add the catalog to the MvParts path located in the Options palette under MEP
Catalogs.

20
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Step 4 — Converting an MvPart to a Device

If the situation occurs that the designer wants the panels to have a load assigned, you can leverage this
part to create an electrical device to use as a placeholder. To convert the part, start by placing the part in
a drawing.

1. Select the part, and then right mouse click — select the Convert to > Device option. A dialog will
appear:

E Device Convert - Behavior I&

b= Behavior Name: Existing Panel|
Connectors .
Type: Other Power ']
Layer Key: POWER. E]

@B Laver keys are selected from the layer standard and the layer key style
| y set for the current drawing.

[T Delete the original object

< Back MNext = ][ Cancel ] [ Help

2. Name the part as existing panel, to represent the load from this panel that will be reused. Select
the Delete the original object option to replace the MvPart with a device. Choose next to continue,
and set the connector values:

21
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[ E Connectors ﬁ-‘

Property Mame Value Prevent Override i
E Connector 1
Description
System Type Power and Lighting L
Connection Point X 25" 1
Connection Point ¥ 3"
Connection Point Z "
Mumber of Poles 3 Mo TN
Voltage 430V Mo
Load Phase 1 5000 VA Mo
Load Phase 2 5000 VA Mo
Load Phasze 3 5000 VA Mo %

’ Add Center Points from View Blocks in Top View ]
4| Add Connector

» -
Set the options as needed — you can also add or delete connectors as necessary. Select Finish to
complete the command.

If the part had conduit connected to it, the conduit will remain but the connection will be broken.
You can now add the load from this device to a circuit on another panel, drawing wiring, etc.

< Back ][ Finish ] [ Cancel ] [ Help ]

Ay

The panels are now a load carrying device in a drawing or project.

22
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System Definitions and Layer Key Styles

Our next segment provides an overview of system definitions and layer key styles. By default, the AECB

Model templates include a series of examples for system definitions, and the associated layer key
settings. In AutoCAD MEP, the system definition sets the layer that the part is placed on, so a user
defines a system whenever they’re creating a part.

Here’s the fun part — the out-of-the-box templates include over 1400 layer key settings, including over

300 for electrical alone. Most users don’t have that many layers, so let’s look at how we can trim this list

down.

For most parts, items may have a common layer setting for the discipline designator and major
categories (i.e. M is the discipline designator for Mechanical, and Duct is the major segment for duct of
the layer name, which follows the national CAD standard). The layer key styles are located in the style
manager tool, under the Multi-purpose category. If we review the default layer key style, you’ll find that
there are several layer keys for ducts:

JRE——

M-5Y-DUCT-SUPPLY Mechanical duct system: 5...
M-5Y-DUCT-SUPPLY_CLASS 1 Mechanical duct system: 5... M-Duct-0001-Supp E] W143 Continuous mm )50 mm
M-SY-DUCT-SUPPLY_CLASS_10 Mechanical duct system: 5... M-Duct-0010-Supp  [..) B1143 Continuous =050 mm  C
M-SY-DUCT-SUPPLY_CLASS_100 Mechanical duct system: 5... M-Duct-0100-Supp  [..) B1143 Cortinuous == 0.50mm C
M-5Y-DUCT-SUPPLY_CLASS_1000 Mechanical duct system: 5. M-Duct-1000-S5upp E] W143 Cortinuous = 50mm
M-5Y-DUCT-SUPPLY_CLASS_10000 Mechanical duct system: 5. M-Duct-010K-5upp E] W143 Continuous = 50mm
M-SY-DUCT-SUPPLY_CLASS_100000 Mechanical duct system: 5... M-Duct-100K-Supp  [..) B1143 Continuous =050 mm C
M-SY-DUCT-SUPPLY_COLD_DECK Mechanical duct system: 5... M-Duct-Cld-Supp [] M43 Continuous wm D50 mm C
M-SY-DUCT-SUPPLY_DEMO Mechanical duct system: 5. MD-Duct-5td-Supp E] W143 Demo?2 mu(50mm C
M-5Y-DUCT-SUPPLY_EXISTING Mechanical duct system: 5. ME-Duct-5td-Supp E] [mEd Continuous —0.25mm  C
M-SY-DUCT-SUPPLY_HIGH_PRESSURE Mechanical duct system: 5... M-Duct-Hpd-Supp  [.] B143 Continuous == 050 mm  C
M-SY-DUCT-SUPPLY_HOT_DECK Mechanical duct system: 5... M-Duct-Hot-Supp [] M43 Continuous wm D50 mm C
M-5Y-DUCT-SUPPLY_MEDIUM_PRESSURE Mechanical duct system: 5... M-Duct-Mpd-Supp  [) E143 Continuous == 050 mm  C
M-5Y-DUCT-SUPPLY_SPECIAL Mechanical duct system: 5. M-Duct-Spc-Supp E] W143 Continuous mm 50 mm
M-SY-DUCT-VENTILATION_EXHALST Mechanical duct system: D... M-Duct-Vnt-Exhs [:] [E63 Continuous wm (50 mm C
M CW MILICTACATH AT CVUALICT NCRAT Mlm b mmimm| i imd o e s T RATE M vmd Ve Cosdmm 1 e M= T — N E e ~

In some cases, it's good idea to have separate layer keys — but 1400...really? Notice how the color,
linetype and lineweight are all the same for supply air duct. So, to simply your layer key style, you can
start by having one general layer key for most parts — choose the Add button to create a new key:

. T N e e e L S e st ey

M-MY-EQUIPMENT ]Mechanical MvParts - General  M-Egpm

RA LAY AR S ADIRITT ol L TR N (NI (NPT R R T o N

e TR — et S e — e -

. e = ez
() W94 Continuous B0 70mm Color 54 Y
=

- oAt .. w0 L%

Or, you can use a key that’s already defined, such as the M-SY-DUCT-SUPPLY key. Now that we have

a common key, let’s look at how we can use this to edit how the system definition uses the layer settings.

From the style manager, change to the HVAC objects section, and choose Duct System Definitions:
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Oe Db B BPE-|E

@-F7 Electrical Objects

£1-F7 HVAC Objects

) Duct Custom Fitting Styles
(@] Duct Part Group Definitions
[Z] Duct Rise Drop Styles
=-{& Duct System Definitions
(@ Exhaust

{@ Exhaust - Demo

ﬁ% Exhaust - Existing

{3 Make-up Air

@ Make-up Air - Deme
{3 Make-up Air - Existing
{@ Other - Transfer

(@ Outdoor Air

{8 Outdoor Air - Demo
-{{@ Outdoor Air - Existing
@ Outdoor Air - Make-up
(B Relief

(@ Relief - Demo

@ Relief - Existing

{3 Return

{3 Return - Demo

-{@ Return - Existing

(@ Standard

{8 Supply - Demo

@ Supply - Existing

@ Supply - High Pressure
{3 Supply - Low Pressure
{A Supply - Medium Pressure

The layer key is set on the design tab. Compare the different definitions, and note how some use the
general layer key, but can use a Layer Field Override to set minor or status values:

m

General | Design Rules | Design Parameters | Rise and Drop | Other | Display Properties | Version History

Abbreviation:
SA
System Group:

This page is used to set properties associated with
the system.

Abbreviation is the altemate short system name.

System group allows multiple systems to be
connected if they belong to the same group.
A blank selection allows a connection to any
system group.

DUCT -

Layer Key:

M-SY-DUCT-5UPFLY

A

Layer Field

Optional Status
Major

Minor 1

Minor 2

Status

Discipline Designator

Ovemide Value

DO0000

v Electrical Objects

FT HVAC Objects

T Duct Custom Fitting Styles
@] Duct Part Group Definitions
[E] Duct Rise Drop Styles
B@ Duct System Definitions
{8 Exhaust

(@ Exhaust - Demo

-.{@ Exhaust - Existing

(@ Make-up Air

-{@ Make-up Air - Demo
(@ Make-up Air - Existing
-{@ Other - Transfer
Outdoor Air

Outdoor Air - Demo
Outdoor Air - Existing
Outdoor Air - Make-up
Relief

Relief - Demo

Relief - Existing

(@ Return

..{@ Return - Demo

{3 Return - Existing

{3 Standard

{3 Supply

{8 Supply - Demo

{8 Supply - Existing

-{B Supply - High Pressure

MW=] Supply - Low Pressure

{7 Supply - Medium Pressure

RERRRBE

m

General | Design Rules | Design P

I Rige and Drop I Cther I Display Properties I Version History

Abbreviation:

LPS
System Group:

DucT -
This page is used to set properties associated with
the system.

Abbreviation is the atemate short system name.

System group allows multiple systems to be
connected if they belong to the same group.
Ablank selection allows a connection to any
system group.

Layer Key:
M-SY-DUCT-SUPPLY

4

Layer Field

Discipline Designator
Optional Status
Major

Minor 1

Minor 2

Status

Overide Value

DD0000
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So, the tip for this section is be consistent — use a common layer key when the layer color, linetype and
lineweight are all the same, and the only difference is the options layer extensions. Remove any keys
from the layer key style (always work from a copy!!!) so the database is easier to follow and edit. Make
these changes in both your base template and sheet template for consistency, and you'll find that keeping
up with layers and keys is much easier!

Fabricating Runs with Hangers

Hanger styles are shipped with AutoCAD MEP 2011 in the global style library, and are currently available
in metric form. A US imperial measurement user, however will have to create their own styles in order to
comply with US standards. So it's important to know what components are used to make up a hanger.

- Hanger Style - Accessed by the style manager, the hanger style defines what components are
used to make up the hanger:

=

e D B BoDh BYE- G

+ E Window Skvles A
% F7] Documentation Obijacts iZeneral | Hangers | Classifications | Display Properties | Version History
+-£7] Electrical Objects
+1-F7 HYAC Objects Channel Style:  |CH421 (40x20%1.5mm) Roll Farme

£7] Mulki-Purpose Objects
+ :, AEC Polygon Skvles
+-BZ Classification Definitions
+ :E: Zonnector Styles Rod Offset: 313"
@), Fabrication Styles
= ﬂ,_"' Hanger Styles
ﬂ,_"' Circular Duckt Hanger (011200
ﬂ,_"' Circular Duct Hanger (015250
ﬂ,_"' Circular Duck Hanger (D315)
ﬂ,_"' Circular Duck Hanger (D457
ﬂ,_"' Circular Duck Hanger (DS13)
1] Crval Duct Hanger (MA1040)
1] Crval Duct Hanger (MA1S10)
1] Crval Duct Hanger (MA1785)
ﬂ,_"' Cweal Duck Hanger (MA400)
ﬂ,_"' Cweal Duck Hanger (MAGDS)
ﬂj Rectangular Duct Hanger (LS10007)
ﬂ,_"' Rectangular Duct Hanger (L51500)
ﬂ,_"' Rectangular Duct Hanger (LS2000)
ﬂ,_"' Rectangular Duck Hanger (L5400}
ﬂ,_"' Rectangular Duck Hanger (LS600)
7 standard

Fod Styvle: gmm Drop Rod Support w

Rod Crverrun: 131/32"
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- Channel style — a structural member style that defines what the shape of the channel will be
(which includes a structural member profile that actually is the 2D sketch of the shape)

- Rod style — another structural member style that defines the shape of the support rod (which also
includes a structural member profile the defines the dimension and sketch of the shape).

The user has to create a structural member profile first, then create a structural member style and assign
the profile to the shape. Once the structural components are defined, they can be set in the hanger style,
along with the rod offset distance and overrun values.

In this exercise, the user should be proficient at using the Style Manager, and be able to add and edit
structural member shape profiles and structural member styles.

The follow exercise explains how to create a custom hanger, with the dimensions based on a Cooper B-
Line strut (www.b-line.com)..

1. Start a new drawing from an AECB model template.

2. To see and edit the hanger styles, the hanger command has to be invoked. In my case, | added
the ADD HANGER tool from the global catalog to one of my palettes. To activate the tool and be
able to edit the hanger style, simply run the command. You don’t have to place a hanger, just
start the command to make the styles available for editing.

3. Import or drawing a profile to represent the cross sectional view of the channel. In this case, |
downloaded a 1 5/8” x1 5/8” B-Line strut 3D model from their website. To make the profile, |
imported their 3D block into this new master drawing. Next, change to a side view so the shape
can be viewed. AutoCAD MEP includes a command, CREATEHLR (it’s been in since the first
release) that takes a 2D picture of the current view. Once the 2D block is created, explode the
block. Select the linework — if it's individual lines, use the PEDIT command to join the linework
and create a single polyline, which is required to define the shape profile. Check the dimensions —
you may have to scale the profile up 25.4 times to convert its dimensions from metric to imperial
inches, if you're using the default hanger styles from the global content library.

4. From the style manager, look under the architectural objects section, and copy one of the existing
structural member shape profiles. Rename it to match the new profile’s characteristics:

¥ Style Manager E|
File Edit View

Oe hD B9 0| %0 YE-GE

3] L%_ Duct Hanger Styles (Global)y.dwg ~

=& Hanger Styles - Imperial.cwg General | Design Rules | version History

-7 architectural Objects

Shape Geometry:
&[] Curtain wall Styles P Y

[+ IE Curkain Wall Unit Styles Lave Detai
#-[] Door Styies Mediurn Detail
- Doorpwindow Asssmbly Styles High Detail
[#-§H# Railing Styles

852 Roof Slab Edge Styles

® [T Roof Slab Styles
[# ¢ Slab Edge Styles
[#-¢=7 Slab Styles
[ Space Styles
& @ Stair Styles
[ Skair Winder Styles
= Struckural Member Shape Definitions
5 L0mm Drop Rod Support
5 &mm Drop Rod Support
s &mm Drop Rod Support

>5 Roll Formed Channel Profile *
9%, B24GALYLO - 1.625x1.625 Roll Formed Dual Channel Profile
9%, CH421 {40x20:1,5mm) Rall Formed Channel Profile
9 CHe41 {40x40:1,5mm) Rall Formed Channel Profile
9% CH442 {40x40:c2 Smm) Rall Formed Channel Profile
9% Standard
= g Structural Member Styles
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5. Use the SET FROM icon to choose the new closed polyline and set the shape — note the location
of the insertion point indicated by the “x” in the current profile — make sure you use the same
location as the insertion point of the new profile. Repeat this task for the Low Detail and High
Detail displays as well.

6. Once the shape has been defined, choose Apply to continue. Next, change to the Structural
Member Styles section of the style manager. Duplicate an existing style (the member shape
profiles and style from Autodesk have the same name, so follow this as your standard).

3 Style Manager,

File Edit View

Oe Dhh 2090 8BYE- 5

=] % Duct Hanger Skyles (Global),dwg A

= @ Hanger Styles - Imperial.dwg
=-E7 Architectural Objects

General | Design Rules | Materials | Classifications | Display Properties | Yersion History

= ! Start Shape
[+ IE‘ Curkain Wall Styles Component i

[ Curkain Wall Unit Styles Mame
#-[] Doar Styles

Section B24GALY10 - 1,625x1.625 Roll Formed Channel Profile

[+ Slab Styles
3] Space Styles
& Stair Styles
[+ Stair Winder Styles
= Struckural Member Shape Definitions
10mm Drop Rod Support
&mm Drop Rod Support
gmm Drop Rod Support
B24GALY10 - 1.625x1.625 Roll Formed Channel Profile
B24GALY10 - 1.625x1.625 Roll Formed Dual Channel Profile

CH421 (40x20x1.5mm) Roll Formed Channel Profile
CH441 (40:x40x1.5mm) Roll Formed Channel Profile
CH442 (40:x40x2,5mm) Roll Formed Channel Profile
Standard

= g Structural Member Styles
10rarn Drop Rod Support
&mm Drop Rod Support

CH421 (40:x20:x1,5mm) Roll Formed Channel Profile
CH441 (40:x40x1.5mm) Roll Formed Channel Profile
CH442 (40:x40x2,5mm) Roll Formed Channel Profile
Standard

Show Details ] [ add

7. On the Design Rules tab, change the component start shape to use the new structural member
shape profile. Choose apply to save the changes. Next, go to the Multi-purpose objects section of
the Style Manager, and locate the hanger styles.

8. Duplicate an existing hanger style, naming it similar to the structural member style name. In this
case, | also added some notes from the manufacturer’s website for description and catalog
number to the general tab and description area.

9. On the right panel, select the Hangers tab. Choose the new structural member style for the
channel style:
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1 Style Manager
File Edit  View

e B S B0 GBYE- B

Duct Hanger Styles (Global), dwg — —
B- Hanger Styles - Imperial. dwg | General | Hangers |CIassiFicati0ns || Displary Properties | Wersion Histary |

1

E7 Architectural Ohiecks
FE7 Dacumentation Objecks
7] Electrical Chjects

73 HvaC Objects

=-E7 Multi-Purpose Ohjects

(7 AEC Polygon Styles RodOffset:  [1' |

8= (lassification Definitions
ZE: Conn_ect_or Styles o —
@, Fabrication Styles
= ﬂ? Hanger Styles
i W Circular Duct Hanger (D1120)
; ‘\“_f}" Circular Duct Hanger (D1525)
i ﬂ? Circular Duct Hanger (D315)
i ﬂ? Circular Duct Hanger (D457)
i W Circular Duct Hanger (D813)
~AT] 0l Duct Hanger (MA1040)
- AI] Owal Duct Hanger (Ma1510)
- AI] Owal Duck Hanger (Ma1745)
i W Creal Duck Hanger (MA00)
i '\-_U" Creal Duct Hanger (MAGDS)
i ﬂ? Rectangular Duct Hanger - B-Line 1.625x1.625 Dual Channel
i Rectangular Duct Hanger - B-Line 1 ingle Channel
; W Rectangular Duct Hanger (LS1000)
i '\-_U" Rectangular Duct Hanger (LS1500)
i ﬂ? Rectangular Duck Hanger (LS2000)

Channel Style: | B24GALY10 - 1.625x1.625 Rall Fo + |

Rod Style: |8mrn Drop Rod Suppart v |

10. Also, change the rod offset (distance from the support rod to the side of the duct) and rod overrun
(depth the rod goes into the channel). Select OK to close the style manager and save the
drawing. Edit the rod profiles as well, but they should be a simple closed polyarc.

To test this, place a duct in the drawing, and then add the hander using the hanger command,. The
hanger will adjust its width when the duct (or whatever connection geometry used for the hanger,
including pipe, cable tray or conduit). Here’s an image of the finished product:
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Changing Display Configurations for Real World
Elevations

Here’s one for the water/wastewater design firms...how important is the invert elevation of a pipe run?
Since the connection elevation is the key to a gravity fed systems, the AutoCAD MEP user needs to
learn how to manipulate their views to work at a real world elevation. In this example, we’ll take a look at
how a structure that’s drawn at a true elevation can have its objects display correctly, showing exactly
what needs to be shown within a specific view range.

1. We'll start by looking at this model of a water treatment facility. Right now, the building is drawn in
a single file, from an AECB model template.

2. By default, the display configuration for MEP Design, the most common type used, is set to show
items in a drawing between 0’ in elevation and 12’ at the top elevation, with the cut plane at 3°6”:
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1) Display Manager e —— I —

File Edit

OB 3 x D

EI-" PTF-Struct-Model.dwg

=-F3 Cenfigurations
IE“j Electrical
-0 Electrical - Lighting
IE“j Electrical - Power
IE“j Electrical - Systems
IE“j Mechanical
IE“j Mechanical - Duct 1-Line
IE“j Mechanical - Duct 2-Line
IE“j Mechanical - Pipe By Size
-0y Medium Detail
-0y MEP Basic 2-Line
-y MEP Design
. {7} MEP Design - Model

IE"j MEP Presentation
[ MFP Schematic

3. So the model appears like this:

— | | General | Configuration | CutPlane | version History |

Display Above Range: 120"
Cut Height: 35"
Display Below Range: o

m

Calculate Cut Plane
from Current Project: Calculate

kil

Or

So, watch what happens when the display range is edited by changing the top elevation to 30’:
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e T
I LA

5. The items that were turned off by the limits of the view range are now visible. One of the items
that controls this behavior is an option located on the MEP Display Control tab — you want to set
the Enable Display by Elevation option to be checked, so MEP objects will respect the view range
and elevation settings:

User Preferences | Drafting | 3D Modsling [ Selection | Profiles | MEP Layout Rules | MEP Display Control | MEP Bevatid + | »

Crossing Objects Display

; Apply Gap to Outside

Apply Gap to Inside B 'I L’tt_%_

[ Apply Annotation Scale to Gap [ [
B - Gap Width: 1"

»

[ [ [

Save Hidden Lines in Drawing [——, Use the Display Properties dialog box to

[ bisable Hidden Lines for Multi-view Parts 1 | change the appearance of hidden lines,
layer, color or linetype.

(& [&

Center Line Display
Display by Shape
E [ bisplay on Round Ducts/Fittings

P& [ Display on Oval Ducts Fittings

™
i) [ bisplay on Rectangular Ducts/Fittings
— [ O

E Display on Multi-shape Fittings

E [ Display Center Line on Flex Ducts [, These settings only control display in the
= _ 1 | Flan display representation. The Center
- Extend Center Line for Takeoffs Line display component must be turned on.

E [#]Enable Display by Elevation

6. Next, let’s change the global cut plane settings — from the lower right corner of the AutoCAD
window, select the Cut Plane option — change the cut height to 9°, and the Display Below Range
to7:
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™
Spedify cut plane heights:
Display Above Range: 300"
Cut Height: 90"
Display Below Range: 7o
E?:lr? ELErErE:tt Ifrlz;:ct: S
ok || cancel

s

Now the model will turn off the display of objects below 7’:

— r
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So, to work at elevation, change to one of the side views — using the move command, move the
model up to 100’ above the default elevation (make sure set the UCS to match the current view

by typing in UCS, and then selecting V for the view option):
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Ortho: 78'-213/16" « 90.00%

AlF MY Model i Work

Command: Specify opposite corner:

Command: m
MCVE 151 found

1/8" = 140" | £ |24 [IMEP Desi

Specify base point or [Displacement] <Displacement>: Specify second point or <use first point as displacement>: 100°'

When you return to the plan view (top), only items that are not set to respect the display range will

be visible — so go back to the global cut plane. Set the display below range to 100’, the cut plane

to 103-6” and the display above range to 130’:

)

¥ Global Cut Plane

Spedfy cut plane heights:
Display Above Range:
Cut Height:

Display Below Range:

Calculate Cut Plane
from Current Project:

13007

103-6"

100'-0"

|

Calculate ]

| ok

==

10. So now, the items appear the same way they did when located at 0’ elevation:
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11. But, when you label the pipe using an elevation tag, you get an accurate real-world elevation:

|
ﬂ BOP:109°-{9”

BOP:109'—9"

Working at elevation isn’t that difficult — as long as you understand how to get AutoCAD Architecture and
MEP objects to show up correctly at elevation, and leverage the cut plane settings of the display tools.

Now — go have some AutoCAD MEP fun!
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