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_ AUTODESK
Introduction . REVIT

Autodesk Revit & related software™

Architecture, Structure, MEP: design authoring &
n§N BIM 360: collaboration

r Fabrication CADmep: MEP fabrication

CME

Insight: energy & building performance analysis

Navisworks: project review on integrated models

ReCap Pro: reality capture and 3D scanning

R | Revit Live: immersive visualization

LIV

(*See also: Revit BIM https://www.autodesk.com/products/revit/overview & https://www.autodesk.com/collections/architecture-engineering-
construction/building-design)




AUTODESK

Introduction W\ REVIT
Revit MEP (MEP domain) R | e

Help drive accurate design, analysis, and
documentation of efficient building (services)
systems from concept through construction

Typical applications:

Building systems modelling and layout
Duct and pipe system modelling
Duct and pipe sizing/pressure calculations
HVAC and electrical system design
Conduit and cable tray modelling

Sustainable design with building performance analysis




_ AUTODESK
Introduction . REVIT

General Revit techniques: ™

User interface

Revit elements & families

Working with views (plan, elevation, section, 3D)
Control object visibility/graphics
Setting up a project:

View templates, discipline settings, importing
AutoCAD DWQG, linking a Revit model, coordinating
linked projects, adding & modifying levels & grids

(*See also: Understanding Revit Terms https://knowledge.autodesk.com/support/revit-products/learn-
explore/caas/CloudHelp/cloudhelp/2014/ENU/Revit/files/GUID-2480CA33-C0B9-46FD-9BDD-FDE75B513727-htm.html)




File Tab InfoCenter r Help
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Revit
Working
Environment

Projects
Open: Open a Revit related file. (or click a right icon to open a recent project file)
New: Use a Revit template file to start a new project.
Construction Template: Use default construction template to start a new project.
Architectural Template: Use default architectural template to start a new project.
Structure Template: Use default structure template to start a new project.
Mechanical Template: Use default mechanical template to start a new project.

Families
Open: Open a Revit family file. (or click a right icon to open a recent family file)
New: Use a family template to start a new family.
New Conceptual Mass: Use default mass family template to create a conceptual massing

model.
(Source: Chang, Lu-Yen, 2017. Revit MEP Step by Step, 2018 Metric Edition. (ebook) https://books.google.com.hk/books?id=tndJDwAAQBAJ)




Project Editing Screen
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(Source: Chang, Lu-Yen, 2017. Revit MEP Step by Step, 2018 Metric Edition. (ebook) https://books.google.com.hk/books?id=tndJDwAAQBAJ)
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Architectural modelling:

Floor slab, setup levels
Walls, partitions, doors, windows, stairs

Ceiling, roof & room information

MEP systems & components:

Mechanical (HVAC), hydronic piping, electrical,
plumbing, fire protection

REHG-w-~»- G 2-S0A G- 8-+ Autodesk Revit 2018 - STUDENT VERSION - Project! - Floor Plar

j.temslisert Annotate  Analyze  Massing & Site  Collaborate  View  Manage Add-Ins  Modify

= N A o D&.:Bﬂ&%“@ﬁ

Duct Duct Duct Convertto  Flex Air Fabrication Mechanical Pipe Pipe Parallel Pipe Pipe Flex | Plumbing Sprink
Placeholder Fitting Accessory Flex Duct Duct Terminal Part Equipment Placeholder Pipes Fitting Accessory Pipe Fodure
HVAC - Fabrication s Mechanical ¥ Plumbing & Piping




System Browser (press F9 function key):
Use it to find all components & examine the hierarchies of MEP systems

= "
:_._4:
E, Ko L ¥
1:100 FAQG GORER 2 EZEGOE « b

System Browser - 11 Plumbing System Finished.rvt x
View: | Systems | All Disciplines ~ £3 i
Syslems Fow Size Space
® [ Unassigned (3 iterns)
| [ Mechanical (0 systems)
= [ Piping (7 systems) _
_ = . Domestic Cold Water | .
| &M Domestic Cold W... | 6015 |
| &7 Domestic Hot Water .
= &) Domestic Hot Wa... | 13Ls
! s m_Lavatory - .. [ A 15mm |
Qg M_Lavatory-.. | MN/A|15mm |
I M_svatory-.. | N/A| 15mm |
- & M_Lavatory-., | N/A|15mm |
| B3 M_Lavatory-.. | M/A|15mm |
U5 M_tavatory-.. | N/A|15mm
&5 M_Lavatory - .. | N/A | 15mm |
& M_avatory-.. | N/A|15mm |
& M_Lavatory-.. | MNA|15mm |
s m_Lavatory - ... N/A | 15mm
s mM_Lavatory - .., [ ma | 15mm |
B Mavatory ... | N/A|15mm |
U5 M Lavatory-.. | NA|15mm |
& M_lavatory-.. | N/A|15mm |
& Mlavatory-.. | NA|15mm |
| Uy M lavatory-.. | WA | 15mm |
| B M_water Heat.. | N/A | 25mm |
= "\ Sanitary _ |
| & g Sanitary 1 (NotC... |
= <t vent . .
& vent 1 NetC.. |
i vent 2 | Not C .
& vent 3 | Nt C
L@ vems | NotC... |
£ Electrical (0 systems)
< >

(Source: Chang, Lu-Yen, 2017. Revit MEP Step by Step, 2018 Metric Edition. (ebook) https://books.google.com.hk/books?id=tndJDwAAQBAJ)
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Introduction "\ REVIT

Revit MEP techniques:
Starting Revit MEP projects™ You can experience
Link architectural model & learn this 1n the
Copy & monitor elements practlcal. training
Set up & modify levels SESSTONS.

MEP systems
Create systems
Connect components

Create spaces, zones and colour schemes

(*See also: Revit MEP tutorial: Create a new project and link architecture model https://www.cad-notes.com/revit-mep-tutorial-create-a-new-

project-and-link-architecture-model/)
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Introduction . REVIT

Revit MEP techniques: (cont’d)

Energy analysis

Analyse heating & cooling loads

Secondary analysis (e.g. air-side systems)
Piping systems (create & routing)
HVAC systems

Create systems, add air terminals & mechanical
equipment, add ductwork, create & modify duct
systems, automatic ductwork layouts
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Introduction . REVIT

Revit MEP techniques: (cont’d)

Electrical systems

Create systems, place electrical components, create
electrical circuits, cable trays & conduit, electrical panel
schedules

Annotate construction documents
Add detail lines & symbols

Tags & schedules
Add tags, create & modify schedules
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Introduction "\ REVIT

Revit MEP techniques: (cont’d)

Customize Revit (to improve productivity)*

Customize Family & Project Templates Good

Build your own Starter Family Templates templates

111
Work with vendor equipment (1mport files) fa(:Villitate
Build your MEP Project Templates efficient
Customize Families & Parameters work.

Know when to use family-based shared parameters
versus project parameters based on shared parameters

(*See also: Customize Revit http://help.autodesk.com/view/RVT/2018/ENU/?guid=GUID-EC487BA1-54BB-49FD-B86F-B15877102C6A)




Revit MEP tips

MEP design considerations:

Start with an overall approach to your model
Systematic planning (integrate design & modelling)

Decide if work sets are required & set these up™
Set up standards & templates (for Revit use)
Use of “families” (Revit) 1n a project
Level of details & design purpose

Start with boxes to represent the space of an item

Set up main branches, pipe runs etc. first

(*See also: About Worksets http://help.autodesk.com/view/RVT/2018/ENU/?guid=GUID-86810293-6510-4F5A-8009-27B4767CA136)




Revit MEP tips

What to model

Need to draw some lines as where to stop

Are some things not needed to be modelled?
Keep in mind how large your model 1s or will be
The more small detail, the slower the performance

Is the small detail ever going to be seen?
Level of details

Usetul viewpoints, e.g. reflected ceiling plan




Revit MEP tips

Project Browser®* — View naming organization
Think about a plan of attack

Recommend setting a standard for view naming
and sticking to it

Utilise the Project Browser’s organisation and
filters capability

Recommend sort by sub-discipline

(*See also: Project Browser http://help.autodesk.com/view/RVT/2018/ENU/?guid=GUID-C8D3E5A6-02A5-43A9-AFFC-D49DD27398B1)




Revit MEP tips

Clash Detection

Coordination models (with Navisworks)*

Run an interference check*#*

To access go to:
Tools > Interference Check >
Run Check

All interferences will be located

Can sometimes be a nuisance | - -

(*See also: Coordination Models http://help.autodesk.com/view/RVT/2018/ENU/?guid=GUID-4E489B91-C1C6-4733-AC82-3CE639F6A07A,;
**Interference Checking http://help.autodesk.com/view/RVT/2018/ENU/?guid=GUID-890A9FE0-EFF4-4CFB-9E81-BODE1A132BEC)




Revit MEP tips

Families™® — Tips & tricks

A family 1s a group of elements with a common set of
properties, called parameters, and a related graphical
representation

Use Family Editor to modify existing elements or create
new ones to meet specific needs of a project

Be sure to start from the right family template Rgnt ,
Ceiling based, wall based, floor based, face based Famlhes 15
- 1mportant
Work plane-based families: o g
Ability to place family items on any plane productivity.

Continually test the parameters (Flex the model)

(*See also: Revit Families http://help.autodesk.com/view/RVT/2018/ENU/?guid=GUID-4EBB97AD-C7B6-4828-91EB-BCOE99B81E43)




Revit MEP tips

Schedules™ (lists of any type of element 1n a project)

Will update with changes made to the elements in
the model (e.g. electrical panel schedules)

Ability to add/remove columns, ability to format

Spaces™*

Create spaces to run heating & cooling load
analysis (including plenums & shafts)

Ability to reference room names & numbers from
linked model with space tags

(*See also: Schedules http://help.autodesk.com/view/RVT/2018/ENU/?guid=GUID-F50D6FF4-859E-43A2-A2F6-81C84A1BAOEB;
** Spaces http://help.autodesk.com/view/RVT/2018/ENU/?guid=GUID-48509199-F248-4B61-9DC6-CEFBE2E302F2)




Revit MEP tips

Documentation

To communicate the design intent to team
members, consultants, clients, and contractors

Such as project views, schedules, project phasing,
annotation, detailing, construction documents

Prepare company standards & set up standard
template you desire

Utilizing 2 views overlaid on each other

Pinning the view on a sheet (2D drawing)

(*See also: Document and Present the Design http://help.autodesk.com/view/RVT/2018/ENU/?guid=GUID-75DFA31F-1733-48C9-9856-
1F323C0AEOE4)




3D Model

MEP documentation (examples)

2D Documentation
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2D drawing for plantroom




MEP documentation (examples)

2D Documentation

Drawings for different views

Do you know how to

communicate & present
your BIM MEP models?




Revit MEP tips

Working with IFC format In/Out of Revit

Such as: Architect produces model in ArchiCAD
& ArchiCAD model exported out to IFC format

Integrity of IFC model checked in Solibri model
checker & file size 1s reduced

&%

IFC model 1s imported into Revit and linked 1nto
MEP model; MEP main design elements produced
(duct work, piping etc) in 3D

MEP model exported back to IFC and 1ssued back
to Architect, along with DWF




Revit MEP tips

Working with IFC format In/Out of Revit
Coordination and collaboration using Navisworks

All details & schematics were produced in
AutoCAD

Still a way to go for 100% integrity of IFC model
geometry

Export/Import settings limited in both Revit &
ArchiCAD

File size of Arch model once imported to Revit 1s quite
large (200MB+)




Revit MEP tips

Navisworks™* & rendering™*

Formatting schedules

Coordination with other file types (e.g. IFC, DWG,
DXF, SAT)

Coordination models & clash detection
Quick review of models for non-CAD users
Rendering & animations

Create a photorealistic image of the building model
Lighting simulation & raytracing technique

(*See also: Navisworks https://www.autodesk.com/products/navisworks/;
** Rendering http://help.autodesk.com/view/RVT/2018/ENU/?guid=GUID-4046977A-9323-4535-9AC0-4EF9A138A5A6)




Creating logical systems

Systems

They represent the transfer of information between
families. They range from supply air to
refrigerants to laboratory gases to anything else a
building needs to operate

They are the logical connection between elements
in the model

They are the link between the air terminal, the variable
air volume (VAV) box, and the air handler, and they
represent an additional layer of information above the
physical connections made with duct and pipe




Selecting duct systems in the System Browser

View: |Systems | |All Disciplines | B m
Systerra Size  FlowCo =

13 )] Unassigned (11 iterns) | | 1
i El Mechanical (4 systems) } I
VAV-1 5 B9 Supply Ar 1
I . £ [0 Outdoor AHU - Horizontal: 6 Square Feet of C... | .| 4
Tl I
1

H

B

_ £ ) Mechanical Supply Air 4 [
L | 5 [ VAV SingleDuct_4-16inch_break obje... |
E B @) Mechanical Supply Air 1

.:'Il:l"':F\mﬂ

8B RN

L1

Spac

= [# VAV SingleDuct_4-16inch_break obje... | T5.. | 10" | Presel

Properties X|

- Systern Classification

" Loss Method

Connector Element (1) j fi ERETYRE | Riiimsissises ih s s s 4 e i 15 R Jﬂ, o—
Mechanical :ﬁ : ME :h !r“:al - FIEW Heturﬂ Ir -1
Flow Factor 0.000000 . 1 .
B e (T | Pressure Drop Exhaust Air =
¢ ey Parameters ..... F | ........................................................... Oth er Sy !
“Flow Direction  |Out o e T g
™ System Classrﬁcatlon Supply.ﬁur alam ....... .........‘.... T T T .:Flttlng i
e e Spec|ﬁcloss f O r du C t D irmensions GID hal o

Mechanical - Flow

Pressure Drop [0.0000 in-wg
Flowy L0 CFM
Dimensions

connection System classifications
for duct connections

i Rectangular

e
Identity Data

Properties help
(Source: Bokmiller, D., Whitbread, S. and Hristov, P., 2013. Mastering Autodesk Revit MEP 2014, Sybex, Indianapolis, Ind.)




Set up piping (hydronic) systems & display properties
(for HVAC, plumbing & fire protection)

ping Systems.nt - Project Browser
=& Families
- Duct Systems

Overall system Sanitary. 2 Venﬂ system

View: [Sysems._v] (Al Dsciphnes_v) E3 0 = Duct System
Sysbarma &
& C7) Unassigned (0 items) | Exhaust .I'?'Llr
5 gttt | Return Air
R | Supply Air
(£ Sanitary 1 | .
M_ ) Piping Systems

System-Sanitar}%EGbiecTs i

' o Domestic Cold Water
Domestic Hot Water
Fire Protection Dry
Fire Protection Other

Fire Protection Pre-Action

Sanitary 1 objects

Fire Protection Wet
Hydronic Return
Hydronic Supply

. Other
Sanitary
Vent

By understanding how to change
and manage piping systems, the
user can create and maintain
different systems effectively

(Source: Bokmiller, D., Whitbread, S. and Hristov, P., 2013. Mastering Autodesk Revit MEP 2014, Sybex, Indianapolis, Ind.)




Understanding child and parent relationships in Revit systems

= T Child
In The system

always starts
Child Out | with a child
ﬁ/l n Parent and ends with
] a parent, you
/“_om could have

many children
but only one
parent.

Lo J

~a

Parent

Parent

Child Child

/i | "L
« By %@2

(Source: Bokmiller, D., Whitbread, S. and Hristov, P., 2013. Mastering Autodesk Revit MEP 2014, Sybex, Indianapolis, Ind.)




Creating logical systems rr—

Using System Filters

Control over the visibility of certain elements 1n
views & the appearance those elements will have

Filters help us create high-quality documentation
as well as providing a better way to examine our
design and improve the coordination of our
projects

Mastering filter options enables you to create your
models with the standards that your office has
developed over years of producing CAD drawings




Using System Filters

i '
Filters S— o)
Filters Categories Filter Rules
Mechanical - Supply Select one or more categories to be Filter by: |5~_.rstem Abbreviation ‘| [_]
Mechanical - Returh included in the Filter, Parameters ' -
Miecharisal - Evha common to these categories will be
echanical - Exhaust available for defining Filter rules. |5’q‘-'ﬂ|"-"' "'|
Domestic
Sanitary Filter list:  <show all> - Sh -
Hydronic | |Hide un-checked categories
Dorestic Cold Water ' = and: [(none) ] —
Domestic Hot YW ater L1 Air Terminals =
[ Analytical Beams ] v
[ Analytical Braces
|| Analhcal Columns 5
L[ Analytical Floors _
[ ] Analtical Foundation Slabs And: | (none) ¥
[ 1 Analtical lsolated Foundati.. z
(] Analptical Links -
4| m | » -
L x
O O 0 Check&ll | | CheckNone |
|
| oK || cancel || apply ||  Hep
Il% — g

(Source: Bokmiller, D., Whitbread, S. and Hristov, P., 2013. Mastering Autodesk Revit MEP 2014, Sybex, Indianapolis, Ind.)
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Ductwork™®

Duct is presented as a single line at concept design
or as a fully coordinated double line for a
construction 1ssue

Three main types: rectangular, round, and oval

Air distribution components

Diffusers 1n a ceiling, duct-mounted sidewall
diffusers, wall mounted, suspended

Diffuser hosting methods 1n Revit

*See also: Mechanical Systems http://help.autodesk.com/view/RVT/2018/ENU/?euid=GUID-39E76FDE-AD7F-43CE-914D-2CA2AB1C2680
y p p g




Diffuser hosting methods

[ Moty | Air Tumimls'[ Duct Systems

3] [Ff-ﬁ = e L @ ,

" Edit  Generate Generate [Aar Termmngl| Syvitem

u
nl_': < | Family | Layout Placeholder | on Duct Inspector
_reate kode Lay Anabeas

VLRstuon Ui Supply Diffuser

M_Grease Hood - M_Exhaust Grill et -

: : ot .
Backehel - 600 x 500 Face 300x ~ Nt » Sidewall -
Standard eb o fiinesech 200 x 200

300 Conmectson Retum Diffuser

Air Terminals (1) » | BB EditType | [aic Terminats (1) | B8 EditType | [Air Terminats (1) v | P Edit Type | [ie Terminais 1) = | E5 Edit Type

Constraints R | | Constraints 2 | | Constraints & || Constraints 2
Host Limked Rewt Moo, %] Level ILE‘-"HI I o Limked Rewr b Level Lwvel 1
Elevation IE' T107128" I Hioest Leseed 1 Lewel 1 E| Blevation 3 0 Lavad : Laved 3
Mechanical & Offset 8o Offset [I:i' 0 ! Offset [IU' 6 ]
Mecharucal 2 I Mechanical 2 || Mechanscal &

(Source: Bokmiller, D., Whitbread, S. and Hristov, P., 2013. Mastering Autodesk Revit MEP 2014, Sybex, Indianapolis, Ind.)
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Mechanical systems & ductwork

Mechanical equipment components

Air conditioning/handling units

Floor mounted, skid mounted (w/ an offset or rail)

VAV boxes

Connection to water (chilled/hot) & electrical systems

Ductwork
Create using Duct Tool or Placeholder Duct Tool

Break up large systems to avoid slowing down the
design process

Interference check for ducts and pipes




Basic AHU and type parameters

16" x 42"
i

Out
11/2°

208V
4701 VA
Cooling

Out
112
@

37

Outdoor AHU - Horizontal
& Square Feet of Coil

Mechanical Equipment (1) ~ | £ Edit Type
Constraints £ a
Lewel {Level 1 |
Hast Level : Level 1
Offset 0 912"
Electrical - Loads &
Panel
Circunt Mumber
Mechanical L
Hot Water Pressure Drop | 1805 psi
External Total Pressure | 2.8900 in-wg
Hot Water Flow 25 GPM
Chilled Water Pressure ... | 2887 psi
Chilled Water Flow 43 GPM
Syitern Classification Supply Air, Return Air, Sup...
Systern Mame Mechanical Supply Air...
Mechanical - Flow &
Supply Air Outlet Flow 3000 CFM
Supply Air Inlet Flow 2000 CFM
Retum Air Inlet Flow 1000 CFM
Identity Data 2 .

Properties help Apply

(Source: Bokmiller, D., Whitbread, S. and Hristov, P., 2013. Mastering Autodesk Revit MEP 2014, Sybex, Indianapolis, Ind.)




Ductwork

Ducts

Oval—gored bends
Oval—mitred bends

Round

Rectangular—radius bends
Rectangular—mitered bends

Placeholder Ducts
Oval

Round

Rectangular
(Source: Bokmiller, D., Whitbread, S. and Hristov, P., 2013. Mastering Autodesk Revit MEP 2014, Sybex, Indianapolis, Ind.)




Divide system using System Browser

| Modify | Duct Systems

S ® 6 @

[ reate

Generate Generate
Layout Placeholder

La}ruut

Edit Select  Disconnecy Divide
I System Equipment Equipmeny System

| Systern Tools

Warning

T — - —

+

‘System Browser - rme_basic_sample_project NO WORKS|
View: |Systems | |All Disciplines |

Systems
9 F Unessigned (278 items)
- E:] Mechanical (28 systems)

E E:haus‘hﬂur

¢j Return Air

& (3 Supply Air
@ [0 M_WSHP - Horizontal - High EFF... | .
@ ] M_WSHP - Horizontal - High Eff... |

557 M_WSHP Horizontal - H:gh Eff.. | 4

] n__M Sygpix_ﬂlffum - Rec... |
E) M_Supply Diffuser - Rec...
B M_Supply Diffuser - Rec... |
&, ﬂ Mechanical Supply Air1
® ﬂ Mechanical Supply Air 2
Lu E] Mtchamul | Supply A A:rd
Q] Mechanical Supply Air 5
@ @) Mechanical Supply Air 7
& =) Machamcal Supplg,rnarﬂ
@ @) Mechanical Supply Air 9
@ @) Mechanical Supply Air 10
@ @) Mechanical Supply Air 11
@ @) Mechanical Supply Air 12
|L_ @] Mechanical Supply Air 13
@B E_E_'] Mechamul Supply Air 14
ﬁ, E| Piping tl? systems)

- - N1 H —p + .i H H
AR AR AR AR A bl bl bl -

(Source: Bokmiller, D., Whitbread, S. and Hristov, P., 2013. Mastering Autodesk Revit MEP 2014, Sybex, Indianapolis, Ind.)
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Mechanical systems & ductwork

Duct types & routing™
Create duct types (Extract and Supply)
Schematic layouts
Automatic duct routing
Manual duct routing
Adjust fittings & extend the design

(*See also: Duct http://help.autodesk.com/view/RVT/2018/ENU/?guid=GUID-CD01C176-8435-4C20-A87E-F7B975E9599C)




Automatic duct routing & manual editing

:Ig :Eg 1 4 i3t Gk & L X

Edit | Soclutions Remove e | Madif Finish Cancel
Layout ! tern from System - - | Layout Layout

Modify Layout | Generate Layout

Generate Layout
5 : ..

n—- | X

Floor Plan: 1 - Mech v ﬁ Edit Type
Graphics & - g0

ViewScale | 1a=1-0" 1 T R_* .
Scale Value 1: ;48

T T

Parts Visibiity | Show Original
Visibility/Grap... | Edit... I
Graphic Displa... Edt. 1

Underlay None

Level 2
13! - 3"

=T

(Source: Bokmiller, D., Whitbread, S. and Hristov, P., 2013. Mastering Autodesk Revit MEP 2014, Sybex, Indianapolis, Ind.)




G SESite ) Collaborate | IView | MBRBGEN Modify | Multi-Select | Duct Systems [ICmmm

| g o & | e " l'1

4 r:|.|:| | » E’ T E [(‘—EJ:'l :'ﬂI :Eﬂz n @ ﬂ
= ._: Rnutlng lustify Change Reapply Add

It 2 2 x E |

Solutions | Type Type | Insulation |

View | Measure Create | Layout

Edit | Duct Insulation

_ Modiy | Ml St | Duer s

=- e 2 =5 B o

"
Ll

E::l ﬂﬂ -

=EE Ll 1 ]'

=y s ': Rnutlng lustify Change Reapply Add
I}T l_:-ﬂ =_':H b 4 |"".I \{/i\ . = Solutions | Type Type |Insulation
| View | Measure ‘ Create Layout Edit | Dutl: Insulation

mre——

After

(Source: Bokmiller, D., Whitbread, S. and Hristov, P., 2013. Mastering Autodesk Revit MEP 2014, Sybex, Indianapolis, Ind.)

Adjusting &
modifying
duct fittings
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Duct si1zing*
Choosing a duct sizing method (see HVAC notes)

Friction
Velocity
Equal friction

Static regain

Add duct 1nsulation & lining

System Inspector tool: to inspect the duct
system for airflow, pressure, and pressure loss

(*See also: Duct Sizing and Calculation Methods http://help.autodesk.com/view/RVT/2018/ENU/?guid=GUID-EFDI12EAC-F54F-4C13-9E0A-7901 CFE644C0)




Duct sizing tool

i S bt Wi Mg Vo kSt | Dt Syt
Pflla:' DL!;! cjp ois Q: M [BJ] [ﬁ @ v JESM

(m]m]
_[::]
o =_|—_p1 oo _* f */i\' : 1; System Duct/Pipe | Filter
||T =] = X |5 _ Inspector  Sizing %

e ‘1“' _.'ﬂE‘?.s_E'.[F_J.. Sias s | Seechon

(Source: Bokmiller, D., Whitbread, S. and Hristov, P., 2013. Mastering Autodesk Revit MEP 2014, Sybex, Indianapolis, Ind.)




Mechanical piping

Piping systems™

Simple two-pipe or complex multi-pipe
Pipe settings:
Piping systems
Pipe types (materials & fittings)
Pipe segments & sizes (nominal sizes)
Fluid table (for sizing pipes, determine pressure drop)

Slope table ., @ oo

Fitting angles = *

(*See also: Pipe http://help.autodesk.com/view/RVT/2018/ENU/?guid=GUID-EEB121ED-6C1F-4728-A615-B3AF36DD6A61)




Creating piping systems

Chl1 Project.rvt - Project Browser

5

i+ Pipe Insulations
|- Pipes
= Pipe Types
PVC
Standard
= Piping Systems
=-- Piping System
Domestic Cold Water
Domestic Hot Water
Fire Protection Dry
Fire Protection Other
Fire Protection Pre-Action
Fire Protection Wet
Hydronic Return
Hydronic Supply
Other
Sanitary
Vent
& Plumbing Fixtures

i

m

Domestic piping systems:
 Domestic cold water
 Domestic hot water

* Sanitary

* Vent

Fire-protection piping systems:
* Fire protection dry

* Fire protection wet

* Fire protection pre-action
* Fire protection other

Mechanical piping systems:
* Hydronic return
* Hydronic supply

Other (e.g. medical gas)

(Source: Bokmiller, D., Whitbread, S. and Hristov, P., 2013. Mastering Autodesk Revit MEP 2014, Sybex, Indianapolis, Ind.)




Mechanical piping

Pipe routing options:

Automatic pipe routing @Z@
Manual pipe routing i 4

Design tips:
Colour-coded systems & interference checking
Use project templates in piping layouts to improve
productivity

Automate with pipe connectors & 1improve
coordination




Create & edit piping systems
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(Source: Bokmiller, D., Whitbread, S. and Hristov, P., 2013. Mastering Autodesk Revit MEP 2014, Sybex, Indianapolis, Ind.)




Mechanical piping

Pipe fittings
End caps

Tee, tap, wye or cross

Transitions, couplings, or unions
Flange

Placing valves

Adding piping insulation NV
Defining systems visibility through filters




The same model displayed without filter overrides (on the left) and with

overrides (to the right)
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(Source: Bokmiller, D., Whitbread, S. and Hristov, P., 2013. Mastering Autodesk Revit MEP 2014, Sybex, Indianapolis, Ind.)




Different views of hydronic piping systems
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(Source: Chang, Lu-Yen, 2017. Revit MEP Step by Step, 2018 Metric Edition. (ebook) https://books.google.com.hk/books?id=tndJDwAAQBAJ)




3D view of hydronic piping systems

(Source: Chang, Lu-Yen, 2017. Revit MEP Step by Step, 2018 Metric Edition. (ebook) https://books.google.com.hk/books?id=tndJDwAAQBAJ)




Electrical systems

Use Revit MEP to create electrical systems

(circuits) to place devices, lighting fixtures,
and electrical equipment 1n a project™

Work with electrical components
Create & edit circuits

Create & edit switch systems
Electrical sizing & calculations

Need to understand electrical services design
requirements & process

(*See also: Electrical Systems http://help.autodesk.com/view/RVT/2018/ENU/?guid=GUID-8BB35A3A-475A-4FE0-99C0-B01054EEQF2A)




Typical components of electrical systems

* Systems tab » Electrnical panel »
= F{Wire]
o é&P(Cable Tray)

R

P

o W@ Conduit)

m ]
o S (Parallel Conduits) @ D

Power Switch rﬂ [I D 7 D

Create Systems

o @ (Cable Tray Fitting)
o "8 (Conduit Fitting)

o [ (Electrical Equipment)
o [Bl{Device)
o % (Lighting Fixture) ] ]

(Source: Electrical Systems http://help.autodesk.com/view/RVT/2018/ENU/?guid=GUID-8BB35A3A-475A-4FE0-99C0-B01054EEQOF2A)




Electrical systems

Electrical loads

Lighting and power for a space

These loads affect the cooling & heating loads
analysis according to the lighting & power
schedules

Electrical family parameters™
Specity the parameter type & properties
Customize electrical families

Facilitate productivity & improve accuracy

(*See also: Electrical Family Parameters http://help.autodesk.com/view/RVT/2018/ENU/?guid=GUID-4E5DD909-DD4C-41B9-83DB-
37E9F7CA9639)
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Create circuit and wiring

(*Source: Revit MEP Basic: Creating Electrical System https://www.cad-notes.com/revit-mep-basic-creating-electrical-system/)




An example of electrical circuit schedule

Electrical Circuit Schedule
Circult Number Load Name Volage Length | Voltage Drop| Breaker Size | Apparent Current | Wire Size
HA
1 Lighting Room 103, 104, 105 7TV | 288 - 5 34" 5V 20 A 10 A | 188 1.8 1.88
2 Exterior Lighting - Entrance 277V [ 3M1.353 2V 20A 24 1-812, 1-812, 1-#12
. w-.31r owv 20 A 14 1812, 1412, 1-412
et T R e o e
o -0 v 20 A 0 A 1812 1812, 1-#12
- | 0V 20A 0A 1812, 1812, 1812
28 - 11 1Mé" 1V 50 A 27 A 346, 186, 1810
T-01152 0V 50 A 14 A 346, 1-#6, 1810
HB
................. 1 . ilghtingSTAR3S3 &1 27TV 8r-223/32" i OV ¢ 20A : 1A I 1¥21¥2 12
2 Lighting STAGE 115 LA 103 -1 732 1v 20 A 1A 1-#12, 1212, 112
— e e v e e T W AT T aa | e b i
................ e , T B~ W s ey S
...... T e T M T | e G
............... e T3 504 e
""""""""" e 131-6 76" v | 20A TUTTTRATTT T2, 1412 1412
8 ST-717RZ 1 OV | 204 2A 1 18121812, 1812
15 -0 ov 204 0A
——tr . L A —20A DA
~— T P -Gk i T
20 0.0 '}Y; 204 0A

(Source: Bokmiller, D., Whitbread, S. and Hristov, P., 2013. Mastering Autodesk Revit MEP 2014, Sybex, Indianapolis, Ind.)




Plumbing systems

They are logical entities that facilitate
calculations for flow & sizing of equipment

They are independent of the piping that 1s
placed 1n a project to show the routing &
connections between plumbing fixtures

3 types of plumbing: domestic hot water,
domestic cold water & sanitary systems

Can also create custom system types, €.g.
compressed air system

(Source: Creating Piping Systems http://help.autodesk.com/view/RVT/2018/ENU/?guid=GUID-647C6E66-C353-409D-B9E8-B22333D5252D)




Plumbing fixtures & piping to create a sanitary system
|

2

(Source: Create a Sanitary System http://help.autodesk.com/view/RVT/2018/ENU/?guid=GUID-D83C2675-3045-48FF-99B0-526B297242A7)




Plumbing systems

Pipe sizing & calculation methods

Revit automatically calculates specific pipe sizing
for the systems using friction and/or velocity
sizing methods

Computes pressure losses 1n piping based on the
geometry and roughness of piping, fluid density,
and fluid dynamic viscosity

Uses the Excess Head (K) method to compute the

head loss through a fitting h = K v?

29

(Source: Pipe Sizing and Calculation Methods http://help.autodesk.com/view/RVT/2018/ENU/?guid=GUID-E1121308-E1E5-4AF1-B2FA-913CBD35F656)




Plumbing systems

With BIM, a plumbing designer has to become
a “virtual p1pe 1nstaller”

Configuring the plumbing views 1s important

Global settings and view-specific settings
Need to adjust several settings so the pipes are properly
displayed

Defining systems visibility through filters
Define colour, line patterns & line weights

Display 3D views, using workset visibility to turn off
unnecessary ones




Visibility/Graphic overrides for plumbing systems

r -
Visibility/Graphic Overrides for Floor Plan: 2 - Plumbing
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(Source: Bokmiller, D., Whitbread, S. and Hristov, P., 2013. Mastering Autodesk Revit MEP 2014, Sybex, Indianapolis, Ind.)




Plumbing systems

Working with plumbing fixtures

They normally are placed by the architect during
schematic design to coordinate usability and meet
the requirements of governing codes

Use plumbing fixture family or type catalog

Create plumbing fixture schedule

Plumbing Fixture Schedule
Type Mark | Description  Type Comme Manufacturer Model Keynote | Count
P-1 PROVIDE W/ENLONGATED OPEN FRONT SEAT | 18" ADA  : AMERICAN STANDARD : CADET [ 12" ROUGH-N |1
P2 PROVIDE W/ENLONGATED OPEN FRONT SEAT  : 18" ADA | KOHLER CMARRON :12°ROUGH-N 1
P3 PROVIDE W/ENLONGATED OPEN FRONT SEAT  : 18" ADA  : CRANE 220011 10" ROUGH-N ;1
P4 PROVIDE W/ENLONGATED OPEN FRONT SEAT | 18" ADA i ZURN 20110011 |- 12" ROUGH-N | 1
P-4 PROVIDE W/ENLONGATED OPEN FRONT SEAT | 18" ADA | ZURN 20110011 | 12 ROUGH-N |1
P4 PROVIDE W/ENLONGATED OPEN FRONT SEAT | 18" ADA ZURN 201100.11 12° ROUGH-N |1
P-4 PROVIDE W/ENLONGATED OPEN FRONT SEAT | 18" ADA ZURN 201100.11 12 ROUGH-N | 1
P-4 PROVIDE W/ENLONGATED OPEN FRONT SEAT ;18" ADA  : ZURN 201100.11 {127 ROUGH-N 1




Plumbing systems

Working with architectural linked-in plumbing
models

Coordinated with any architectural plan changes
Two methods to create custom pipe assemblies:

Pipe assembly created with sweeps

Assemble nested families

Can allow for better quantity take-offs for all the fittings,
create more-accurate dimensional information when supplied
by manufacturers, and be easier for the designer to create

The downside 1s that 1t produces a larger family file




Two methods to create custom pipe assemblies

z
t T g I
- - [ # = e
..;Ea,-af'“'“ g f:__:} EH‘“—Q\‘\\H ! 48
L#F - .
N |
i \’ | Nested
T E : _ .
S pipe
= assembly
=
o2
P
A pipe assembly created with sweeps -

(Source: Bokmiller, D., Whitbread, S. and Hristov, P., 2013. Mastering Autodesk Revit MEP 2014, Sybex, Indianapolis, Ind.)




Copying/Monitoring plumbing fixtures

Collaborate with the architect:

When the architect moves a plumbing fixture,
you will receive a warning that you need to
coordinate your view

(Source: Bokmiller, D., Whitbread, S. and Hristov, P., 2013. Mastering Autodesk Revit MEP 2014, Sybex, Indianapolis, Ind.)




Plumbing systems

Choosing pipe settings & pipe routing options
Apply the appropriate pipe material & pipe fittings
To get the invert elevation for sloping systems
Model sloping pipe:
Use either auto-route or manual routing feature

Locate the sanitary point of connection (POC) outside
the building (draw from the main first)

Annotate invert elevation & the slope

Apply parametric elevation and slope annotations




Sanitary layout with sloped piping

- - - - - _ _ _ _ . _ _ N -l
@ Al o

J

¥|721128

!H;H_ _"E = g~ r

(Source: Bokmiller, D., Whitbread, S. and Hristov, P., 2013. Mastering Autodesk Revit MEP 2014, Sybex, Indianapolis, Ind.)




Plumbing systems

Using pipe fittings
Revit fitting families:
End cap

Tee, tap, wye, or Cross

Transitions, couplings, or unions

Flange
Pipe fitting controls 5 "

Placing valves & pipe accessories

—  —




Plumbing systems

Video: Revit MEP Lesson 16: How To Create
a Sanitary Plumbing System (13:16)

https://youtu.be/ASHODy2NpyA

Demonstrate how to create a sanitary system on
Revit MEP

More video tutorials on plumbing:

REVIT MEP EXAM REVIEW MODELING HOW TO DO
PLUMBING IN REVIT 2017 (26:25) https://youtu.be/ESHY 0jZYlw

REVIT MEP EXAM REVIEW MODELING HOW TO DO
PLUMBING PART 2 IN REVIT 2017 (23:45)
https://youtu.be/N1eICAUmMAXQ




Plumbing systems

Revit MEP tutorial for plumbing:

https://www.cad-notes.com/tag/revit-mep-
basic/page/2/

Placing the Sanitary Components

Creating Water Supply Route

Connecting Plumbing Fixture to Pipe Route
Creating Drain Route

Modifying Route




Revit MEP tutorial: Placing the Sanitary Components

Dt
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(Source: https://www.cad-notes.com/revit-mep-tutorial-placing-the-sanitary-components/)

Fabrication

Part
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lumbing Frstur z| Edit Type
Constraints 3
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Revit MEP tutorial: Creating Water Supply Route

= == [ Pipe Fitting
iy Pipe Accessory

Y 9 9 9 9

s
Placeholder Pipes T Flex Pipe
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Plumbing & Piping
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(Source: https://www.cad-notes.com/revit-mep-tutorial-creating-water-supply-route/)




Revit MEP tutorial: Connecting Plumbing Fixture to Pipe Route

Urinal

Water
closet

= & & =& (&

Floor plan

| Inline

M_Inline Pump - Circulator
4.6 LP5 - 29 Meter Head

(Source: https://www.cad-notes.com/revit-mep-tutorial-connecting-plumbing-fixture-to-pipe-route/)




Revit MEP tutorial: Creating Drain Route

250

- M_Floor Drain - Round
B 125 mm Strainer - 100 mm -
Drain

]

N == [ Pipe Fitting

— Pipe Accesso
Pipe Parallel ola Pip ¥

Placeholder Pipes S Flex Pipe

Plumbing & Piping

(Source: https://www.cad-notes.com/revit-mep-tutorial-creating-drain-route/)
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Revit MEP tutorial: Modifying Route

Change the
pipe size
from urinal

i
M_Floor Drain - Round
Change the . -
pipe slope

(Source: https://www.cad-notes.com/revit-mep-tutorial-modifying-route/)




Fire sprinkler design drawings from a proprietary program
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Nonhosted sprinkler heads

[=

Victaulic - V2704~ Quick Response
Spray Upnght -
Standard

 Sprinklers (1) 'J 5 Edit Type
Constraints R oA
Level Level1 T
H':-:t - " Floor: Geﬁz:—r'i.{ 12 |
Mechanical A
System Classification - Fire Protection Wet
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*Also refer to the details & information from fire equipment manufacturer, such as Victaulic
http://www.victaulic.com/

(Source: Bokmiller, D., Whitbread, S. and Hristov, P., 2013. Mastering Autodesk Revit MEP 2014, Sybex, Indianapolis, Ind.)




An example of fire sprinkler layout
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(Source: Chang, Lu-Yen, 2017. Revit MEP Step by Step, 2018 Metric Edition.)




