< * «"ﬂ Vi
A

Autodesk Re!v t 2015

MEP Fundamental §§

; e I
Tt N v s

%
| 4

| i A

| - - { b5
i X

L T A

— e I

: P il
i 3

sy O

| B
| ) | \
’v.w\h- T )

-

f

¥

[:

PR e W v

\/ .
Better Textbooks. Lower Prices.
A"’c www.SDCpublications.com

PUBLICATIONS


www.SDCpublications.com

Visit the following websites to learn more about this book:

swe


http://www.sdcpublications.com/Textbooks/Autodesk-Revit-2015-MEP-Fundamentals/ISBN/978-1-58503-888-6/
http://www.tcpdf.org

Table of Contents

Table of Contents
Preface ... vii
Class Files ... iX
Setting up the Interface ... ———— Xi
Chapter 1 Introduction to BIM and Autodesk Revit.........cccceeeueeee 11
1.1 Building Information Modeling...........cccccooiiiiiiiimninneeeeeennnnnnn. 1-3
Workflow and BIM...........oooiiiee s 1-4
Views and Sheets ... 1-5
1.2 Overview of the Interface...........eeeceiiiiiiiii e, 1-6
1.3 Standard Terminology........ccccccrrriiiiiinnnninnnssssssssnseeeeeens 119
1.4 Starting Projects.......oooor i 1-21
Opening Projects ...t 1-22
Starting New Projects .........ccooovviiiiiieeiiccceee e, 1-23
SaVING ProjectS......uuuiiieei i 1-24
1.5 Viewing Commands.........cccccmrrimmiiiininnnnsssssseeesnn 1-27
Zooming and Panning............ceuuuuuiiiiiiiiieee e 1-27
ViIieWiNG iN 3D ..o 1-29
ViSUAl SEYIES ..coooeeiiieee s 1-32
Practice 1a Open and Review a Project...........ccccceevveeeeen.n. 1-35
Chapter 2 Basic Drawing and Modify ToolIs ..........ccceeeeeiiciiciiinnnnnnes 21
2.1 Using General Drawing Tools.........cccccommmmmmmiiiinnnnnnnnns 2-3
Drawing AIdS. ....uuue e 2-5
Reference Planes ... 2-7
Draw TOOIS........euiiieieeee e 2-9
2.2 Editing Elements..........cooeiiiiiirrr s 212
Selecting Elements.............ooooiiiiiiiiiiiccceee e, 2-13
Selecting Multiple Elements.............oos 2-16
2.3 Working with Basic Modify TOOIS .......cccccceeriiiiiiiniiiniincnnns 2-18
Moving and Copying Elements.............ccoooiiiiiiiiiiiiiiiiiieee 2-18
Rotating Elements ... 2-20
Mirroring Elements...........ovuiiiiiiii 2-21
Creating Linear and Radial Arrays.........ccccceeeeeeeeeeeeiiiiiieeeennn, 2-22
Practice 2a Work with Basic Modify Tools............ccccuvveeeeeeen. 2-26
2.4 Working with Additional Modify Tools ...........ccccceeeiiiiiinnns 2-30
Aligning Elements ... 2-30
Splitting Linear Elements ... 2-32
Trimming and Extending..........ccoiiiiiiiiiiii e 2-33

© 2014, ASCENT - Center for Technical Knowledge® i



Autodesk Revit 2015 MEP Fundamentals

Offsetting Elements ..., 2-35
Practice 2b Work with Additional Modify Tools..................... 2-38
Chapter 3 Starting Autodesk Revit MEP Projects..............cccuuuueeees 3-1
3.1 Linking in Autodesk Revit Models.............ccccoviiiiiiiiiiiinnnees 3-3
Managing LiNKS.......coouuueiiiiiii e 3-5
Practice 3a Start an MEP Project ... 3-8

3.2 Copying and Monitoring Elements ..........cceuccciiiiiiinnnnnn. 3-12
Monitoring Elements ............eoiiiiiii 3-14

3.3 Setting Up Levels........cccommmmmmmmimiiiisssseeeneens 3-16
Modifying LEVEIS ........ueiiiiiiiiiiiiiiie e 3-18
Creating Plan VIEWS .........ccoooiiiiiiiieeeceee e, 3-19
Practice 3b Copy, Add, and Monitor Levels..............cccceeee.e. 3-21

3.4 Batch Copy and Monitor ...........cccccemmmmmmmmennins 3-26
Batch Copying Fixtures.........cooovviviiiiiiiiiiieeeeee 3-28

3.5 Coordination ReVIieW.........c.eiiiiiiiiiiiiirrrrrr e 3-29
Practice 3c Batch Copy and Coordination Review ............... 3-32
Chapter 4 Working with Views..........ccccmmmmimiiiiiiiiiscccssnnns 4-1
4.1 Duplicating Views ... 4-3
D IU] o] [Toz=Yi o] g TN 1Y/ o L= TP 4-4

4.2 Adding Callout Views...........ccoeeeiiiimmmmmmmmeenrne e 4-6
Modifying Callouts .........coovviiiiiiiiiiieeee e 4-7

4.3 Setting the View Display ........cccvveereemmenccciiniiininnrsnneseesseennes 4-10
UNderlays.......oouueiiiiiie e 4-10
VIEW RANGE ...ooiiiiiiiiiiieiee s 4-11
Overriding Graphics in @ VIEW .........ccevvviiiiiiiiiiis 4-13
Practice 4a Set Up Duplicate Views and Callouts................. 4-18

4.4 Elevations and Sections ........ccccviieeeeeiccciiniiin s 4-24
Elevations .......oovuiie e 4-25
SECHONS ..o 4-26
Modifying Elevations and Sections...............cccccciiiiiiiiiieennn. 4-27
Practice 4b Create Elevations and Sections......................... 4-32
Chapter 5 Understanding MEP Systems...........ccccceiiiiiiiiiciccccnnnnnnes 5-1
5.1 About MEP Systems.........cccccmmmmmmmmmminnssnnnns 5-3
5.2 Working with Components ............cccimiiimmnnnreeseesss, 5-5
Loading Family TYPesS.........coiiiiiiieieiee e 5-7

5.3 Connecting Components..........cccceeriiiinnsssnseeeeee 5-9
Drawing ConnNeCtioNS. ..........uuiiiiiiiiieeceeeeeeee e 5-10
Practice 5a Insert and Connect MEP Components.............. 5-12

© 2014, ASCENT - Center for Technical Knowledge®



Table of Contents

5.4 Creating Systems - Overview .........cccccooiiinnniniisssssssssnnennnns 5-24
Using the System Browser ............ccccoovveiviiiiiiiiiicieee e 5-29
Practice 5b View and Create Systems ............cccccvvvviiiinenen. 5-33

5.5 Analyzing Systems........ccccccmmmmmmmmrn——————— 5-40
Checking SystemsS......ccccoiiiiiiiieeeee e 5-41
System INSPECIOr........cooe s 5-44
Practice 5¢c Analyze Systems ..o 5-47

Chapter 6 Spaces and Zones..........cccceeerrirrieeeccesssssssssssssssseeeseeseeneens 6-1

6.1 Creating SPaces........cccovvimmmmmmmmmmrmrr i ——————— 6-3
Preparing a Model for Spaces ..........ccoovvvvviiiiiiiiiiiiiieee e 6-4
Creating SPaACES ......cceiieei i 6-8

6.2 Working with Spaces.........cccccemmmmiriiee 6-12
Special Space Situations............oooevviiiiiiiiii 6-16
Practice 6a Work with Spaces..........ccccoovvivmiiicieeee 6-20

6.3 Creating Zones.........cccevummmmmmmmmmmne s 6-36
Using the System Browser with Zones.............cccccveeeennnee. 6-38

6.4 Creating Color Schemes..........ccccceeiiiiiiiiiiiren e, 6-41
Practice 6b Create Zones............oooooiiiiiiiiiiie e 6-46

Chapter 7 Energy Analysis..........cccoouiiiiimimmmmnnnmessssnssssesssssnssnnnes 71

7.1 Preparing a Project for Energy Analysis.....ccccccccceeeeccciennnn. 7-3
Preparing Energy Analysis ... 7-5

7.2 Analyzing the Heating and Cooling Loads...........cccccurreuns 7-11

7.3 Exporting for Secondary Analysis......ccccceeeeeemmeccccccnnnnnnnn. 7-15
Practice 7a Heating and Cooling Analysis............ccccuvveeeeeen. 7-17

Chapter 8 HVAC Systems.........ccccciiiiiiiimiiimnnnnnessssssssss s ssssssnnnes 8-1

8.1 About HVAC Systems .......couccciiiiriiiieeeerrrreereecmsn e 8-3
Mechanical Settings. ... 8-4

8.2 Adding Air Terminals and Mechanical Equipment............. 8-6
Air Terminals..........oooiii e 8-6
Mechanical Equipment ... 8-12

8.3 Adding Ductwork........cccccmmmmmmmmimrrr e 8-14
AddiNG DUCES ....oeiiiiceee e 8-14

8.4 Modifying DUCLS........cccocmmmmmeimrrrrre e 8-19
Changing Ducts using Standard TooIS ............cccceeeveiieeieeenens 8-19
Converting Ducts and Duct TYpesS ........cccceeeeeiiiieiieeeiiieeieeenn, 8-19
Adding Insulation and LiniNg...........cccccoummiiiiiiiieiiiiieee e 8-21
Modifying the Justification..............cccccorriiiiicc 8-22
Working with Fittings..........cccoooiiiiii e, 8-23
DUCE SIZING.....eeiiiiiiiieeeee e 8-26
Practice 8a Add Air Terminals and Ductwork ....................... 8-28

© 2014, ASCENT - Center for Technical Knowledge® iii



Autodesk Revit 2015 MEP Fundamentals

8.5 Creating Duct Systems .........ccccceeiiieeeeeen 8-42
8.6 Automatic Ductwork Layouts...........cccccmrmmmrrreeemennnncnsnnnnnn, 8-45
Automatic DUCIWOIK.........coooiiiiiiiiiieeeeeeeee e 8-45
Practice 8b Add Duct Systems ... 8-51
Chapter 9 Hydronic Piping Systems .........coooiieeemccccccciiiiiiiineeeseenees 9-1
9.1 About Hydronic Piping Systems.........ccccccciiiiniiiiiiiiiinnnnees 9-3
Mechanical Settings-Piping ... 9-4

9.2 Adding Mechanical Equipment .........ccccciiiimieeccireereeeee, 9-6
9.3 Drawing Piping.......cccociiiiiiiiiiinsesenrrnrnr s 9-8
Creating Parallel PIpes ... 9-12
Modifying PIPES ....ccoovieeeeeceeee e 9-13
Working with Fittings and Accessories ...........ccccccvvviiiiinnnnes 9-16

9.4 Creating Hydronic Systems..........cccccmmmmririiinnnnnncccnnnns 9-18
9.5 Automatic Piping Layouts ........cccceeeiiimmmecciiiiirreeccne e 9-21
Practice 9a Work with Hydronic Systems.............cccccueeeeeeeee. 9-26
Chapter 10 Plumbing Systems .........ccccccmmmmmmmmmrnninnns 10-1
10.1 About Plumbing Systems ...........cccceeiiiiiiiiiiiirerreeeeee, 10-3
Modifying Views for Plumbing.............coooiiiiiiiee 10-4

10.2 Adding Plumbing Fixtures.........cccccoiiniiiiiniiiiiineeeenennns 10-7
Reference Planes ... 10-8

10.3 Drawing Piping for Plumbing Systems...........cccccceiummmrnnnns 10-9
Modifying Plumbing PIpes ... 10-15
Plumbing Pipe Fittings and Accessories............cccccevvvvnnnnn... 10-15

10.4 Working with Plumbing Systems...........cccociiiiiiiiiinnnnnnnnns 10-17
Automatic Layouts ........cccooeiiiiiiiiiiie e 10-18
Plumbing Schedules..........ccccoiiiiiiiiiiiicceee e 10-20
Practice 10a Work with Plumbing Systems .............cccc...... 10-21

10.5 Fire Protection Systems..........ccccccciiiiiiiiiiiiicnssieeeees 10-39
Practice 10b Work with Fire Protection Systems................ 10-40
Chapter 11 Electrical Systems.........ccccocmmmmmmrmmrirens 111
11.1 About Electrical Systems..........ccccciiiiiiiiiiiiiciiiiieeeeees 11-3
Electrical Settings .........vvvvviiiiiiiii e 11-4

11.2 Placing Electrical Components............ccoeiiiiiiiiinnnnnnnnnnnns 11-6
Electrical EqQuipment............ccooiiiiiiiii e 11-6
Electrical DeVviCes .........uuuuiiiiiiiee e 11-7
Lighting FiXtures ..o 11-10

11.3 Creating Electrical Circuits......cccccccceeeeeiiiiiiiiiiiiinnnneeeeecnnnns 1114
Creating Power CirCuits.............coooveiiiiiiiiiiieeeee e, 11-15
Create a Switch System ... 11-16

© 2014, ASCENT - Center for Technical Knowledge®



Table of Contents

Create Other CirCUitS..........ueeeiiiiiiiiiiiece e, 11-17
Practice 11a Insert Electrical Components and Create
O o U 1| €< PSP 11-18
11.4 Cable Trays and Conduit ..........cccceviiiiiiiiiiniiiiisisseeeeee 11-30
Creating Parallel Conduit RUNS ...........ccoeiiiiiiiiiiiiiiieceeiiie, 11-34
Modifying Cable Tray and Conduit ...............ciiiiiinieeneeennn. 11-35
Adding Fittings ....cooeeeeeeeeee 11-38
11.5 Electrical Panel Schedules ...........uucceeiiiiiiiieieeeeeeeeeeeeees 11-39
Create Panel Schedules............ccooeeiiiiiiiiiie e, 11-40
Modifying Panel Schedules ............ccccooiiiiiiiiiiiiiiiiiiiee 11-40
Practice 11b Add Conduit and Panel Schedules................ 11-42
Chapter 12 Creating Construction Documents...............cccoovveiienns 12-1
12.1 Setting Up Sheets........cccmmrimrriiiineeeeeeees 12-3
Sheet (Title Block) Properties............ouvvvcieieiiiiiieieeiiiieeeeeee, 12-5
12.2 Placing and Modifying Views on Sheets ..........ccccccuuuuunnn. 12-7
Modifying Views on Sheets...........ccccooviiiiiiiiiiiii e 12-10
Working Inside VIEWS .........coiiiiiiiiiiieeeeee e, 12-12
Practice 12a Create Construction Documents.................... 12-15
12.3 Printing Sheets ... 12-20
Printing OptionS ........oovviiiicieee e 12-20
Chapter 13 Annotating Construction Documents...............ccceeeenes 13-1
13.1 Working with Dimensions...........ccccccciiiiiiiiinnnnnnnecesens 13-3
Modifying DIMENSIONS...........ciiiiiiiiiiiiiieeeeeee e, 13-5
Practice 13a Add DIMensions.............ceeeeeiiiiiiiiee e 13-9
13.2 Working With Text ... 13-12
Spell ChecKing......uueeiiiiei e, 13-15
Creating Text TYPES ..ot 13-16
13.3 Adding Detail Lines and Symbols............ccccerirrrrrreennnnnee. 13-18
USING SYMDOIS......coiiiieiicceee e 13-19
Practice 13b Annotate Construction Documents................ 13-20
13.4 Creating Legends ........cccccermmmmmmiiiiiiiinissssssssssssssssnnennns 13-23
Practice 13c Create Legends ...........ccoooeeviiiiiiiiiiiiiiiicceenn, 13-25
Chapter 14 Adding Tags and Schedules .........cccuuuiiiiiiiiiiiiiiiiennns 14-1
14.1 Adding TagSs .....cccirrrinnnenerrrrrrr e ssnnnnnees 14-3
Tagging in 3D VIEWS.....coovuiiiiiieeee e 14-8
Tagging Multiple Elements ...........ccceiiiiis 14-8
Practice 14a Add Tags .....cvvveeeiiiiiieeieeeeeeeeeeeeeee 14-10
14.2 Working with Schedules ..........ccucceiiiiiieeeereeeeeeeeees 14-16
Modifying Schedules.............cccccciiiiiie 14-17
Modifying a Schedule on a Sheet.........cccoovvvviiiiiini 14-19

© 2014, ASCENT - Center for Technical Knowledge® \



Autodesk Revit 2015 MEP Fundamentals

Importing and Exporting Schedules..............oviiiiiinnn. 14-20
Practice 14b Work with Schedules ...............cccccciiiiiiinnnnee. 14-22
Chapter 15 Creating Details .........cccoovvmmmmmrririiis 15-1
15.1 Setting Up Detail Views..........ccoeiiiiiiiiiiiiiiiniinisneenennns 15-3
Connecting a Callout to a Drafting View............ccccceovieeeeennns 15-6

Saving a Drafting VIEW ... 15-6

15.2 Adding Detail Components............cccoiviiiiiiiiiiissssnnnneeeneenns 15-9
Detail Components ...........uuueiiiiiiiiiiiiicie e 15-9
Repeating DetailS ..........cooeviiiiiiiiii 15-11

15.3 Annotating Details........cccccmmririiiiii 15-13
Creating Filled REQIONS ........ccoeviiiiiieiiiicceee e, 15-13

Adding Detail Tags .....cooovviiiiiiiiiiee e 15-16
Practice 15a Create a Detail Based on a CAD File............. 15-18
Appendix A Introduction to Worksets...........ccccccceeeeirimreeecnnceeeecnnens A-1
A.1 Introduction to Worksets .........ccceemeemecciiininninnnninnnsnsnneeeans A-3
Saving Workset-Related Files ..........cccooos A-5
Appendix B Additional TOOIS .......c..ccovimmimmmccirirrrecrr e B-1
B.1 Annotating Dependent Views..........cccccimimmmmmmnnneceeennnns B-3
ANNOatiNg VIEWS ... B-4

B.2 Work with System Graphics .........ccccceeeeeiiiiiiiriiriieee e, B-6
Duct and Piping System Graphic Overrides ...........cccccceeeee... B-6

Using Graphic Override Filters ... B-8

B.3 Dividing Systems.........ccoiiiiiiieeeemeeccccerr e B-11
B.4 Pressure LOss Reports ........cooeeeeeeeeiciiniininnnnsn s seeeeennnes B-13
B.5 Revision Tracking........ccccommmimmmeemmmmmnnncssiissssssss s sssssssesensnses B-16
ReViSioN CloUdS........uuuiiiiiiiiiiiiieeeeeee e B-17
Creating the Revision Table ... B-18

ISSUING REVISIONS ...coiiiiiiiiiiiieieeee e B-20

B.6 Creating Building Component Schedules.............ccccc..... B-21
Schedule Properties .........ooooo i B-27

3 o 1= Index-1

vi

© 2014, ASCENT - Center for Technical Knowledge®





