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Lecture 5

Bim used in Energy Simulation
Green Building Studio

Families Continued

3D Families

Nested Family

Family category and Parameters
Curtain Wall System

Mullion

Grid

Panel



Green Building Savings

Average
Savings of
Green
Buildings WASTE

COST
WATER | SAVNINGS
USE .90
CARBON | SAVINGS
SAVINGS [BET)

ENERGY
SAVINGS




LEED points

Sustainable Design Categories (LEED NC 2.2)

Project Checklist 69 points
1. Sustainable Sites . 14 points
2. Water Efficiency . 5points
3. Energy & Atmosphere - 17 points
4. Materials and Resources - 13 points
5. Indoor Environmental Quality - 15 points
6. Innovation & Design Process - dpoints



LEED energy credits

Achieved P/Auto
70f9 15
100% 100% Prereq 1 Fundamental Building Systems Commissioning Required
100% 100% Prereq 2 Minimum Energy Performance Required
100% 100% Prereq 3 CFC Reduction in HYAC&R Equipment Regquired
Credit 1 Optimize Energy Performance 1to 10
15% New Buildings or 5% Existing Building
Renovations 1
20% New Buildings or 10% Existing Building
Renovations 2
25% New Buildings or 15% Existing Building
Renovations 3
30% New Buildings or 20% Existing Building
Renovations 4
35% New Buildings or 25% Existing Building
Renovations 5
40% New Buildings or 30% Existing Building
Renovations 6
45% New Buildings or 35% Existing Building
Renovations 7
50% New Buildings or 40% Existing Building
Renovations 8
55% New Buildings or 45% Existing Building
Renovations 9
60% New Buildings or 50% Existing Building
Renovations 10
0% 0% Credit 2.1 Renewable Energy, 5% 1
0% 0% Credit 2.2 Renewable Energy, 10% 1
n/a 0% Credit 2.3 Renewable Energy, 20% 1]
n/a 100% Credit 3 Additional Commissioning 1
100% 0% Credit 4 Ozone Depletion 1
100% Credit 5 Measurement & Verification 1
100% 0% Credit 6 Green Power 1

Achieved
Requires extension of objects
Missing object

_Requires simulation results/ref



LEED energy credits-procedure

Achieve increasing levels of energy performance above
the baseline to reduce environmental impacts

Baseline building performance rating per ASHRAE/IESNA

Standard 90.1-2004 by a whole building project
simulation using the Building Performance Rating Method

INn Appendix G of the Standard.



Overview of Autodesk Green Building Studio

Web Based platform that can be accessed directly from
Revit Architecture and MEP

Capture early sustainable design analysis to support the
process of reducing negative environmental impacts

Communicate among the extended building design
team using Autodesk design applications, and other
compatible energy and green analysis software

Creates file formats for other energy simulation software
like

DOE 2 for eQuest

Energy Plus



Energy Calculation

Green Building Studio
http://usa.autodesk.com/adsk/serviet/index?id=11179508&sitelD=123112

) Autodesk - Autodesk Green Build g Studio - Mozilla Firefox

Flle Edt Wiew Hstory Bookmarks Tooks Help

@vc @ (B

[12] Mast Visited P Getting Started |5\ Latest Headlines | ] Customize Links | ] Free Hotmail | | Windows Marketplace | ] windows Media

~ | greenbuildingstudia Js

Vahoat £

7 Windows

.8 =

Squirrelal A Autodesk - Autodesk Green Buil

Autodesk’

IIndustries | Products |Purchase |Services & Support | Communities

Autodesk Green Building Studio

Print 15 Email =
AUtOdeSk. . Login to Autodesk Green Building Studio B
Green Building

. Learn About BIM and Sustainability E!
Studio
A Wholkiiliding shargy Learn About Revit Architecture

analysis web service that helps
architects and designers

capture early design thinking to
support sustainable design.

New to Green Building Studio?
Start Your Free 30-day Trial

The -based energy analysis service
Overview can help architects and designers perform whole building analysis,
Features optimize energy efficiency, and work toward carbon neutrality earl
White Papers design process. With faster, more accurate energy analysis of bu

. design proposals, architects and can work with
Customer Stories mind earlier in the process, plan proactively, and build better.

Demonstration

Carbon Neutral Design

S Mo YOU an Use the powertl analysis tools in
Gresn Building Stutlio for more etficient, even carbon
netral, building designs

Questions and Answers
lews & Events
Companion Products
How to Buy.

=L



Energy Calculation-register for GBS

File Edit Wiew History Bookmarks Tools  Help
—

—
&’ A c ) (_i | ] 4 https: jfwna. greenbuildingstudia. comjdef aulk. aspacrv alid=PhFowFs 35LKrgljdeMpFivf TR 2bngemirid=": 2b6Ey R ant YOE % 3d

(;l ~ | carnegie mellon university .

|8 Mast visited P Getting Started |50 Latest Headlines ,J Customize Links J Free Hotmail J ‘Windows Marketplace ,J windows Media €' vahoo! £7 Windows

[ SquirrelMail A Autodesk - Autodesk Green Building St... |J Welcome to Green Building Studio 3

Autodesk’

User: Projects User Settings
Login
Mew User Registration User MNarme: .
Give Us Your Feedback
Sign up for usability testing and uzer research to
b d: help improve Green Building Studio.
Lost or Unvalidated Login? SESAUE

By logging in and using this sevice you agree fo the
Autadesc Green Building Studic Web Service Terms of
Use (TOLN

Thank you Tajin Biswas, Your account has been validated.

“ersion 4.1.0.00082 (D0E2 2-<4ed). Autodesk Green Building Studio Wieh Service Terms of Use (TOLW, Privacy Policy.
Partions of this software are copyrighted by James J. Hirsch & Sesocigtes, the Regerts of the University of Califomia, and others, $ee Autodesk Green Building $tudic Terms of Usze or Sbout Green Building Studic for details.

Autodesk-




Energy Calculation -Go to downloads

Fg/ -

Grss fojectList - il Fre - [=]X]
File Edit Yiew History Bookmarks Tools Help
K’ > C' it

|8 Mast Visited P Getting Started |5 | Latest Headlines _I Customize Links _| Free Hotmail _| Windows Marketplace l_I Windows Media @0 Yahoo! £7 Windows

_| 4 https: . greenbuildingstudio. comyProjectList. aspx

(;l ~ carnegie mellon university p

[ squirreltail E Autodesk - Autodesk Green Building St... |_] Green Building Studio - Project List @

./-' Do wou want Firefox to remember this password?

Autodesk’

&emember] [Ng\rer for This Slte] [ Mot Mow ] @

Project Template

Trial account active, Your trial account will expire in 30 days. Upgrade your account now by purchasing
a license,

Mew Project Your Project List Corporate Wide Projects

Hi, we're really glad you're here!

We recommend you read the tutorial to get started, or just click the Mew Project link above if
you're ready to go.

Create Hew Project

“wersion 1.0 00062 (DOE2.2-4424). Autodeshk Green Building Studio Web Service Terms of Use (TOU. Privacy Policy.
Portions of this software are copyrighted by James J. Hirsch & As=sociates, the Regents of the University of California, and others. $ee Autodesk Green Building $tudio Terms of Use or About Green Building Studio for details.

Autodesk:



Energy Calculation-Download Revit 2010
Add-in and GBS Desktop

) Green Building Studio Downloads - Mozilla Firefox

File Edit Wiew History Bookmarks Tools  Help

@ o4 c iy (h_l] ‘ https: v, greenbuildingstudio, com/Downloads2, aspx

Autodesk:

User Your Projects User Settings Account Project Template

gbXML Plug-ins/Add-ins
Autodesk Green Building Studio Plug-in for Revit® 2009 versions

® Revit Architecturs 2009 Plug-in
® Revit MEP 2009 Plug-in

Autodesk Green Building Studie Add-ins for Revit® 2010 versions

® Reyit srchitectiure 2010 Add-in - v4.0 (32-bif)
a8 T ol AR R U L

® Reyit Architecture 2010 Add-in - v4.0 (B4-bit)

® Revyit MEP 2010 Add-in - v4.0 (B4-bit)

Autodesk Green Building Studie Desktop (Uploads valid ghXML files from any compatible Building
Information Modeling Software)

® Autndesk Green Building Studio Deskton - 4.0

Graphisoft - Currently being updated.

VRML Plug-in (required to visually view building on this site)

* Parallel Graphics' Corona YRML Client - Product Page
® Apple FreeWRL WRMLAID Wiewer - Product Page

Done wiww, greenbuildingstudio.com (74




Energy Calculation-Create New Project Iin
GBS

) New Project 1 - Mozilla Firefox
File Edit Vew History EBookmarks Tools  Help

6 ¥ e i |hJ ‘ htkps:fhwsw greenbuildingstudio, comfMNewProject ], aspx?newpri=1

Autodesk:

about de suppart

User. Your Projects  User Seftings  Account Project Template

Create New Project - Page 1

Pleaze enter a name for your project, the type of building, and the project type. Each project should
only submit ane building or a group of buildings in one madeal.

Name & Type

Project Name

Building Type™ hake Selection v

Schedule™ Default v

O actual Building Design Project

Project Type
&) Demanstratian Only

*These values can not be changed once runs are submitted to project.
[ Reset] [ Cancel ] [ Mext ]

“ersion < 1000062 (DOE2.2-4424). Autodesk Green Building Studie Wieb Service Terms of Use (TOLY Privacy Policy .
Partian= of thiz software are copyrighted by James J. Hirsch & Azsociates, the Regents of the University of California, and others. See Autodesk Green Building Studio Terms of Use or Sbout Green Building Studio for details.

Autodesk-




Energy Calculation in GBS- Process

Create New Project in GBS

» Select Type of project

» Input and select the location of the project
» Select the appropriate weather file

Prepare Project in Revit Architecture 2010 for export to
gbXML format

» The rooms have to be tagged and Room Area, Volume
Computation has to be enabled for gbXML export

Once project is ready, go to Add-ins and choose GBS

» This will export the current file to the project selected in GBS and
will create a base run



Energy Calculation in GBS — Create New
Project in GBS

@I
(*]
Eﬁ.

File Edit ‘iew History Bookmarks Tools Help |

@ - c LRI I::llj‘https:J‘,l’www.greenbuildingstudin‘cDmfNewProjectl.aspx?newprj=l T |Q' y

Autodesk:

Your Projects User Settings Account Project Template

Create New Project - Page 1

Please enter a name for your project, the type of building, and the project type. Each project should
only submit one building or a group of buildings in one rmodel.

MName & Type

Project Name TestCase_2

Building Type* MultiFarnily v
Schedule™ Default v

. O actual Building Design Project
Project Type
& Demanstration Cnly

*These values can not be changed once runs are submitted to project.
[Reset] [ Cancel] [ MNext ]

wersion 41000062 (DOE-2 2-44e4), Autodesk Green Building Studio Wish Service Terms of Use (TOW). Privacy Policy.

Portions of this software are copyrighted by James J. Hirsch & Associates, the Regerts of the University of Califomia, and others. See Autodesk Green Building Studio Terms of Use or About Green Building Studio for details

Autodesk-

Done wian . greenbuildingstudio. com




nergy Calculation in GBS — Create New
roject in GBS

cation - Mozilla Firefox

File Edt ‘iew History Bookmarks Tools Help
° > g c X (D |https:f,l’www.greenbuildingstudin‘cDmJ‘FindAddressCS.aspx

Enter address. If address does not yet exist, ent state and Ll
marker to your physical location.

Location
|Pittsburgh,PA 15208

_ldaho,

Salt Lake ; § lowa G -
A&y Neb[?;ﬁaqﬁmala e i ?eﬁnsyquia 1
Kansas | Mingis jpgiana OPie Philadeipnia
S St Louis Cincinnatie West! Ly [Rhade|lslar|
Kansse Missouri®  Virginia A\ e
Wichita@ [ ) Kentucky s !}
3 T TIPS Lo i Wi -l
Q. " 2 - =
Oklahom; Arkansas y 1 'Czlgarlti
T New SN ¥ * Aflanta” fr:.a;uum g
'Pphm“”e‘iw I. 7,9 .~ Carolina
@ Judrez', ; a X

& ,,
i)

u

]
g Cludad
'Chregin
Culiacan
Rosales

1 [
LalPaze. México
Mazatlang

b L
Aguascalientesd 105 Aldema Menida Gancunis
@ Morelia y

@

6N de;

Guzda\aama q.a\t\uau LUz Calnpece
(Colimay_ Cudad B e ioa PLenia®, i
de México Cudadidal
S e Zx_ag_o_z: Carmen

AT E%ri::‘Taez Guatemala’
;] 1]
ke [

_ | Done IQ\ _________________________




Energy Calculation in GBS — Create New
Project in GBS

cation - Mozilla Firefox

Fle Edit View History Bookmarks Tools Help

| Google

@ - c A A | \j |https:,l’fwww.greenbuildingstudio.com,l’FindAddressCS.aspx ﬁ,’:f '| ‘

Enter address. If address does not yet exist, enter city, state and zip code. You may then drag the building ~
marker to your physical location

Location
|Pittsburgh, PA 15213

| Fincl Location

I ———rer)
Map | Satellite | Hybrid |

4 S0, N \T‘a
Soldiers and Sailors, p /
v A Mational Milltary) B,

5
/@ /‘Xp‘? Museum and Memoria > \/// §
’ - (N Vo A
- RN =
1« W A .
: 233 Atwood St, Pittsburgh, PA 15213, USA : . =
7 4 Latitude: 40.4404, Longitude: -79.9565 e
" /Presbyterian ;
( hiosptal Children's
Hospital of
Pittsburg
NS

H- H .
University of Children's '\\__
Fittsburgh-. “Hospital of 7
Medical Center ™ Pittsburgh 7 YR

£ 3
Forbes|Field

-~ ﬁaim st
.

Magee Womens
"\6\ Hospital of Upme:

Done ‘D




Energy Calculation in GBS — Create New
Project in GBS

File Edit Wiew History Bookmarks Tools  Help
G A c K {a¥ ( |j |https:J‘,l’www.greenbuildingstudin‘comJ‘WxLocation.aspx ﬂr g ‘ | "-\|
-~
Create New Project - Page 3 of 5
Select a Weather Station by choosing from the station list. The distance associated with each station is the distance to your project location.
Select Weather Statlon
_zZLakewo ] Crsstll ]JJ Map | Satellile | Hyhnd | Terraln ¢
_ Bares] i . A m—
ia Strongsvllleg'ml"?h"@
I L e = Brockw:
|lt j‘p——\ “Clérion =
_Cuyanngn Stow, . -
£ = i Inearest GBS Stations
anolﬂs\«'ulle
Punxsga_\_\'n"e"r . . .
Carton ? . Station List Distance Zone
aoster Massillon @ Sic - © GBs_04r20_230119 2.2 mi 5B
Sy -h__reanton - - (3.5 km)
1 O ces_o4rz0_230120 10.0mi  3A
(16.1 km)
- O eBs_parz0_229119 12.2 mi 3B A
Bethel Parko: Gk L) 7
i Cannn'ghurgég_- Clairton-
Washington O GBS_D4R20_231119 12.5 mi 9B
e (20.1 km)
B - More GBS Stations »»
___,?___/"‘—‘onmm :Byeewe Bameaville
q
; Caldwell Woodsfield| Nearest Other Stations
Lexington e
L] Msmgév.ua
FEHen City ) Pittsburgh, PA (TM¥2) 14.3mi  5A
ogan BE\&EIIV (23.3 km)
| T Sistersville
Netsonville )
=Ry Matietta ) Youngsteven, OH (TMY2) 68.5mi  S5A
{\r 7}\/3 Marys (110.2 km)
e Rennsboro | o -
A "'"“'1’55"‘23""';" i ' Clarksburg O akron, oH (TMY2) 841mi  SA
Philippi i 3 r (135.4 km)
PPl .
A Elizabeth ¢ :Q..&f Moorefield )
Pnlne{oy 4 o Benngmn”f Parsans Pﬂem’u o O Elkins, WY (TM¥2) 108.1 mi S5A
IS \ Ravenswodd '-E (172.9 km)
2 -~ “\ Spruce Knab, Seneca '/
~ Rogcks Matiotional Wol
Recreation Area /™. ;f =
)




Energy Calculation in GBS — Create New
Project in GBS

*J New Project 1 - Mozilla Firefox

File Edit ‘iew History Bookmarks Tools Help
G - c > 4 {5} ml hittps:fwmm. greenbuildingstudio. comMewProject 1b. aspx )f'|
’ ) ]
Please check city, postal code and utility cost information.
Location & Rates
Longitudes i i
Longitude® Latitude |0 440 Longitude |- /4 1505
‘Weather Fle IGBS_04R20_230119
Country* United States v |
State/Province Fennsyhsania A4 ‘
City™ Fittsburgh |
Address 233 Atwood St |
Postal Code™ 15213 | =
s $- English (United States) 3 |
Electric Utility Pennsylvania state average :0.096 $/kWh
Electric Cost* 0.038 £0.00/k¥h
Fuel Utility Pennsylvania state average : 1.412 $/Therm
Fuel Cost* 1412 +0.00/Therm
*These values can not be changed once runs are submitted to project.
Source of utility rates: Energy Infor mation Administration (May 20097, bt
Done w . greenbuildingstudio. com L} _________________________




Energy Calculation in GBS — Create New
Project in GBS

File Edit ‘iew History Bookmarks Tools Help

@ - c iy Il |J ‘ hittps: . greenbuildingstudio. com|MewProject2. aspx i i l@ T /.

Autodesk:

Your Projects User Settings Account Project Template

Create New Project - Page 5 of 5

Please specify your preference for sharing your data and how our key partners may contact you. Our
key partners have agreed to treat all data you give them access to as confidential.  Our key partners
include high pedormance building product manufacturers, providers of rebates and incentives (e.g.,
utilities, government, etc.), consultants, and others. Several offer free services to analyze your building
design data to offer you custom solutions, highly accurate guotations, or other design alternatives you
may not have considered

Do not share any data associated with this project.
Data Access Preference Share only summary data (2.g., bldg. type, floor area, etc.)
Share all project data.

Only GBS may contact me regarding this project.
GBS partners may contact me if it is only pertaining 1o this project.

Contact Preference

I am not authorized o accept the terms of the TOU and share project
() datawith the GBS web service.

&) T am authorized to accept the terms of the TOU and share project data
O

Autndesk Green Building i (2 S e EErE:
Studio Web Serice Terms of | O Twas authorized by the individual below to accept the terms of the TOU

Use (TOUY and share project data with the GBS web service.

Done w . greenbuildingstudio. com




Energy Calculation in GBS — Create New
Project in GBS

¥ Green Building Studio - Project List - Mozilla Firefox
File Edit ‘Miew History Bookmarks Tools  Help

=
6 - c ot I\lIJ‘https:,l',l'www.greenbuildingstudio.com,l'ProjectList.aspx?msg=TestCase_2

Autodesk:

ahout de 0 suppart

User: Your Projects IUser Settings Account Froject Template

Trial account ackive, Your krial account will expire in 27 days, Upgrade your account now by purchasing a license.

Your Project List Corporate Wide Projects
Title Location |Runs Completed|Date Created| Rights
TestCase 2 € @ s |pisbugh e o Sep 21, 2008 |Administrator
TestCase 1 € @ s |pisbugn e 1 Sep 21, 2008 |Administrator

“wiarzion 41000062 (DOE2.2-44e4), Agtodesk Green Building Studic Wb Service Temms of Uee (TOWY. Pivacy Palicy.
Portionz of thiz zoftware are copyrighted by James J. Hirsch & Aesociates, the Regents of the University of California, and others. See Aotodesk Green Building Studio Terms of Use or About Green Building Studio for details.

Trademark:s - i Autodesk:




Tvpe 3 keyword or phrase

Energy Calculation in GBS- Process

Autodesk Revit Architecture 2010 - Student Version - [RoomandFixture.rvt - Floor Plan: Level 1]

View Manage Add-Ins =
gii 54 Baam - @ K area - | @l set
EE Legend E, Show

: =
Annotate  Modify  Massing & Site  Collaborate
Q @ @ [P Roof + [E) Curtain System | A Model Tet | B Railing
wal T e o @ Ceiling @ Curtain Grid IL Madel Line @ Ramp e % Brace -
T T T [=JFlcor - EB Mullion [%] Model Group ~+ | &5 Stairs & Foundation - T [ETag - | [FRefPlane -
Build | Model | Girculation | Datum | Stuchwe 3| [B, qoior schemes L
@ Area and Volume Comp&.rlaﬁons‘
™ Room & Ar fl 52
Q | Area and Volume Computations
Specifies how areas and velumes are calculated, and creates area
Press F1 for more help
=g
levations (Buildin o o o o o
-East [
-Morth . - i&’ .
- South — - . — —
Wiest [ = d
[ Legends o o o o o o
=3 Schedules/Quantitie



Energy Calculation in GBS- Report

Fle Edit Wew History Bookmarks Tools  Help

Q- c

Autodesk:

fh) |‘|_] ‘https:p’,l’www.greenbuild\ngstudio.com,l’schama‘aspx?AItRunID=cJFGmerVvo%3d&RunID=V%2FESMD7311

G-

Iser:

Your Projects ser Settings

Account

Froject Template =]

Energy & Carbon Results | LS EPA ENERGY STAR | Water Usage

File Dowinloads

ghXML File

VRML File

DOE-2 File
EnergyPlus File
Weather File(binary]
Weather File{CSV)

Links

Run List
Design Alternatives

Energy & Carbon Results

Annmal Tlectrs Fnd Hae

[

R

General Information
Project Title: TestCase_1
Run Title: RoomandFixture
Building Type: Cffice
Floor Area: 2,256 f*

Estimated Energy & Cost Summary
$3,.821
$52 035

Annual Energy Cost
Lifecycle® Cost

Annual COz Emissions
17.3 tons

3.8 tons

1.9 Large SUv's

Elactrict
Ongite Fuel
Large SUW Equivalent
Annual Energy

Electric 30,105 k¥h
Fuel 659 Therms
Annual Peak Electric Demand 11.0 kw

Lifecycle™ Energy
Electric 803,154 kWwh
Fuel 19772 Therms

PY Bialysis

#3230 -year life and 6.1 % discount rate for costs. + Does not include electric

losses or the ble and natural tilati

Energy End-Use Charts

Sich o chait for srore or less delail

Annual Electric End Use

potential.

LEED Datlight | Weather | 3D WRML Yiew

Location Information
Building: Pittsburgh, PA 15213
Electric Cost: §0.10 / k¥h
Fuel Cost: §1.41 / Therm
Weather: GBS_04R20_230119

Carbon Neutral Potential' {00z Emigsions)

Base Run 21.1 tons
ggts;e“;:anewable 0.9 tons
gz{::ﬁ::entllatmn B tone
g;fzgt?la’:igael Use: -3.8 tons
Net COz Emissions: 14.5 tans

Large SUV
Equivalent:

1. Carbon neutrality is defined here as eliminating or offsetting fossil based
electricity and fuel uge. For example, if the electicity grid is 50% fossil fuel and
40% hydroelectric, reducing grid electricity use by G0% and eliminating/offsetting
on-site fuel use will make the project carbon neutral. Use any combination of

. natural energy, carbon credits and biofuels to
reach this goal. Renewable potential is the sum of photowoltaic and wind potential
shown below.

1.3 Large SU's

ntilation,

Electric Power Plant Sources’
Fossil B0%
Muclear: 3T%

Hurdrnalartrie- 294




Common Terms and Definitions

Dry Bulb Temperature - Dry-bulb temperature - Ty, can be
measured using a normal thermometer freely exposed to the
air but shielded from radiation

Wet Bulb Temperature - This is the temperature indicated by

a moistened thermometer bulb exposed to the air flow. The rate
of evaporation from the wet bandage on the bulb, and the temperature difference
between the dry bulb and wet bulb, depends on the humidity of the air. The
evaporation is reduced when the air contains more water vapor.

I T'.-'.-' b



Common Terms and Definitions

Relative Humidity- is a term used to describe the
amount of water vapor that exists in a gaseous
mixture of air and water.

RH = 2429 100%

Pi,0)

RH is the relative humidity of the mixture being considered,;
P(H20) Is the partial pressure of water vapor in the mixture;

%
Fu20) is the saturated vapor pressure of water at the temperature of
the mixture.



Common Terms and Definitions

Cooling Degree Days - Hot days, which may require the use
of energy for cooling, are measured in cooling degree-days.
On a day with a mean temperature of 80 degrees F, for example,

15 cooling degree-days would be recorded (80 — 65 base = 15
CDD).

Heating Degree Days - Cold days are measured in heating
degree-days.
For a day with a mean temperature of 40 degrees F, 25 heating
degree-days would be recorded (65 base — 40 = 25 HDD). Two such

cold days would result in a total of 50 heating degree-days for the
2-day period.



Common Terms and Definitions

U Factor: U-Factor measures the heat transfer through a

building element (window, door) and describes how well the
product insulates or conducts heat.

The lower the U-Factor, the greater resistance to heat flow and the
better its insulation value.

SI units W/(m2K) and US units of BTU/(h ° F ft?)
R value is the reciprocal of U factor R= 1/U

Solar Heat Gain Factor - Solar Heat Gain Coefficient (SHGC)

is the fraction of solar radiation admitted through a window,
door, or skylight.

Expressed as a number between 0 - 0.87

The lower a window's SHGC, the less solar heat it transmits, and the
greater its shading ability.



Families

Host Based Families

Profile Based Families

2D Line Based Families

3D Line Based Families

Face Based and Work plane based Families
Rich Photorealistic Content (RPC) Families
Detailed Component Families

3D Families



Families Profile Based

»  Profile Based Families
» Multiple lines may cause errors

» Cannot have multiple loops in a profile family but can import a
component that can mimic the representation

- Emar - cannot be knoeed |
l 1z scleched miuhon prohle cither conbars moic Hhan prohle bop o an open profle |

lgop and cannot ba uged Valid peofilas can only have 2 tngle continuous cloged
jurafikes b




Families Profile Based start a new family using
the Profile-Mullion.rft family template

i T=H - Autodesk Revit Architecture 2010 - Student Version - [Family! - Floor Plan: Ref. Level] | Tipe o keymondorpirese. TR

B B

Radial [ Show
Detail Aligned ﬁ i Text  Spelling Reference _ E‘ Load into Category and  Types
Component Group ™ _/'{’ Arc Length Plane Project Parameters

Insert  Modify View Manage =

L e WS Ay B

Linz

Detail Dimension + Annotate u Datum ‘Work Plane | Family Editor Family Properties

[ T T—
=0, Views (all)

{ & FloorPlans =
o Reflewel Center Of @
[ sheets (all) H -

B Families Mutlion &
@ [@] Groups . -

AT A Interior

|

|

|

| Curtain Panels are trimmed to where
the profile sketch intersects the Center

' (Front/Back) Ref Plane.

|

|

|

|

|

[[m

Center Front/Back

Reference Plane

Exterior

t'=10" [F&F G Ew v £ (i) =]
Ready [APresseiran S o |




Families Profile Based: ioad in detailed profile from

Iibrary — (Detailed components>Div 08 Openings>Storefronts>Typical Section)

F‘ L=l - Autodesk Revit Architecture 2010 - Student Version - [Family1Profile.rfa - Floor Plan: Ref. Level] e O S 7 )
[EECEl Insert  Modify  View  Manage  Add-Ins [~1
B Angular ABC il = (1 q
O @2 am A% B ]| B
Line Detail Detail Aligned & i Text  Spelling Reference R Load into Category and  Types |
Component Group ™ {7 ArcLength Plane 7 Project Parameters
Detail Dimension Annctate s Datum | Work Plane ‘ Family Editor | Family Properties

SR
=0, Views (all)
| = Floor Plans =
S i Center Of @
[ Sheets (all) Mullion z
-2l Families &

® & Groups Interior ‘
..@® Revit Links

\

\

| Curtain Panels are trimmed to where
the profile sketch intersects the Center

| (Front/Back) Ref Plane.

\

\

|

Center Front/Back
Reference Plane

I

Exterior

=10 OF &G EH 2 4 i 2l




Families Profile Based - sketch profile in single

8 SR b [ Autodesk Revit Architecture 2010 - Student Version - [Family1Profile.rfa - Floor Plan; Ref. Level] ,i-; A O

Insest Modify View Manage Add-Ins =

5

Create
B Angular ABC 5 |
B @2 A= (A | B | in
Line Detail Detail | Aligned < i Text  Spelling | Reference & Load into | Categoryand Types
Component | Group ™ (7 B Length Plane Project Paramaters
Detail Dimension = Annotate  u|  Datum | Work Plane FamilyEfBInr| Family Propertiss
ily1Profile.rfa - P... [%] = (@l 3 A
Views (all) -
-~ Floor Plans |
ek ek Center Of @)
Sheets (all) Mullion N
@2 Families &,
®-[@] Grovps Interior | -
@B Revit Links L=
\
\
| Curtain Panels are trimmed to where
the profile sketch intersects the Center
| (Front/Back) Ref Plane.
\
\
\
- I  Center Front/Back =
Reference Plane
\
\
\
\
Exterior \
|
=10 O GmE2 ¢ & M| £l
Click ko select, TAE for alternates, CTRL adds, SHIFT unselects, [Apressabrag i



Families Profile Based - select line drawing
and set visibility settings to fine
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Families Profile Based - Select mullions to change
profile and open element type properties
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Families Profile Based — Duplicate the Type
and rename, choose created profile
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Families Profile Based - view profile loaded
INto project

e
%
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Families Nested — Creating sunshade

Nest Families

Create Extrusions for Support and Blade
Create Array of blades

Use formula to lock in design intent



Families Nested - Creating sunshade- first create the

bracket using a generic line based family
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Families Nested - Creating sunshade- Augment the

support family with parameters

Autodesk Revit Architecture 2010 - Student Version - [BracketSupport.rfa - Floor Plan: Ref. Level] i
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Families Nested - Creating sunshade- Add blade
family to the Support family
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Families Nested - Creating sunshade- Array of blades

controlled by formula
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Curtain Wall Components

A curtain wall system is composed of the
following three components:

Curtain Grid
Mullions
Curtain Panel - at least a curtain panel to start from

Functions related to Curtain Wall System:

Home Insert Annotate

QB g [0 =

wall

/) Model Tet | B Railing §# Beam - E B4 area - | @ set

= ceilingE] curtain Grid Model Line ¢ A Ram =4 Brace o show
Door Window Component  Column FE_ o == = 1. J P = o y
! [=Fioor -BEH Muliion [%)] Model Group - | & Stairs &, Foundation ~ Vi -
Build Model Circulation Datumn Structurs = Room & Area Waork Plane i

Home - Build > Curtain System
Home - Build > Curtain Grid
Home = Build = Curtain Mullion



Curtain Wall Components

L EE Insert  Annotate  Modify Massing & Site Collaboate  View  Manage

u gj [ Roof -] Curtain System A% Model Text & railing §# Beam - Bd Area - @ set

Ceillingff] Curtain Grid ]\, Model Li Ra Brac Show
wall Door Window Component  Column E nagEs] urtan Ln L = Hne a = E . Room =
N N N (= Fioor -JEH Mullion [&] Model Group ~ | & Stairs &, Foundation ~ T - -
Build Model Girculation | Datum | Structure = Room &Area - Waork Plane
Curtain System 0 Curtain Grid Mullion L
Creates a curtain system on the face of a massor | Creates a grid line in a curtain wall or curtain - Creates a horizontal or vertical mullion on a curtain
generic model. L system. L grid.
You cannot edit the profile of a curtain system. If [ As you place curtain grids, they snap to evenly Specify the shape of mullions by loading a mullion
you want to edit the profile on a vertical face, place spaced intervals or to visible levels, grids, and profile into the project, or creating a custom profile.
a curtain wall. reference planes. Each section of the curtain grid is When you add mullions to a grid, the mullions
filled with a separate curtain wall panel. resize to fit the grid.

I

Press F1 for more help Press F1 for more help




Create a Curtain Wall

M Instance Properties

il |System Family: Curtain 'wall v | Load...
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Instance Parameters - Control selected or to-be-created instance

| Parameter | Walue | &
rtain Wall @ Curtzin Wal 1| Ease Bipsuéalnt E?Vg.l. 1
ase Offse
Top Constraint Uncormnected
Unconnected Height 200 o

Curtain Grid Pattern l

| Grid Pattern

e ey | S )

%\ngle
Offzet

cElement Properties|r=____
2357 Horizontal Grid Pattern
t cut: (PR) ]

!
Angle
Offzet
Structural
Structural Usage

Mor-bearing

Dimensions

| £

Ok ] [ Cancel




Type Properties X
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Cu rtaln Wall Propertles Tvpe: |CurtainWaI|1 v| l Duplicate. .. l
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B. Curtain Grid Pattern
C. Curtain Mullions

To specify/modify the values for
each one of them, click on the
value fields (none) and select the

Vertical Mullions
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Border 1 Type

menu. Border 2 Type
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Curtain Wall Components_Curtain Grid

Home Inset Annolate Modify Massing & 5ite  Colleborate View  Manage  Add-Ins Haceﬂ:hhﬂﬂ'

k== :1_ - Three types of grid pattern customizations are
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Curtain Wall Components Mullion(1)

You can initiate a mullion elements by selecting
the curtain grid elements in your project.

Home Insert Annolate Modify Massing & Site  Collaborate View  Manage  Add-Ins [ EGCRCITIGY

[:} G Rectangular Mullion = = ;. E
Fin I ==
Modify Element | Grid | Grid Line Al Grid
Properties / Change Element Type o [e—gr
o P OL o SteplOZU

Step 01: Select the Mullion type
Step 02: Manually Placing a mullion element by Grid lines



Curtain Wall Components_Mullion(2-1)

You can also assign the Mullion types by
changing the Elements Properties of a Curtain
System.

|System Farmily: Curtain System

RG]

Step 01: Select the Curtain System

you have created in your project. m/’éﬁi‘i‘f*‘“ cegering

Step 02: Click on Edit Type.. Butt “
ity Data — ]
o
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oK ] ’ Cancel




Curtain Wall Components_Mullion(2-2)
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Step 03: Change the Mullion Step 03: Update Mullion Profile
Profiles



Curtain Wall Components Mullion Profile
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Curtain Wall by Customized Mullion Profiles
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