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This document helps you get started with Autodesk® Green
Building Studio® web service and presents the fundamental
concepts of the product, including:

Defining Autodesk Green Building Studio
Why you should use Green Building Studio

Common pitfalls, and making the most of Green Building
Studio energy analysis

How Green Building Studio works

Registration and installation

How to perform some common tasks in the product
Energy results and what they mean
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Defining Autodesk Green Building Studio

Sustainable design is more important than ever. Building information modeling (BIM) solutions make sustainable
design practices easier by enabling architects and engineers to more accurately visualize, simulate, and analyze
building performance early in the design process. The intelligent objects in the building information model enable the
advanced functionality of the Autodesk Green Building Studio web service.

Using Autodesk Green Building Studio, architects and designers can work Hints and Tips

toward carbon neutrality early in the design process.

One of the most important
energy decisions an architect

The Autodesk Green Building Studio web service helps provide rapid, makes is selecting a design
accurate energy use estimates for your building design within the building scheme early in the design
information model. It enables collaborative design, allowing you to share process. Yet a vast majority of
o ] ] . o architects do not know the
building information with other team members, streamline or eliminate plan energy and carbon impact of
take-off tasks, and transfer essential information about your building design their choice while making it.

to the applications used for engineering design or code analysis.

Welcome to whole building energy analysis!

Why You Should Use Green Building Studio

Good management of energy resources is fast becoming an essential factor in building design. Stakeholders want to
know how the design will impact the environment, what lifecycle costs will arise from energy use, and if it is compliant
with energy codes. The Autodesk Green Building Studio web service provides:

e Annual energy cost

e Lifecycle energy costs (30 year)

e Annual energy consumption (electric and gas)

e Peak electric energy demand (kW)

e Lifecycle energy consumption (electric and gas)

e Onsite energy generation from photovoltaic and wind systems
e  Water use analysis

e Assistance with daylighting using glaze factor calculations

e Natural ventilation potential calculations

e  Carbon emission calculations

The Autodesk Green Building Studio web service is designed to work within the familiar environment of your own
design software. You can iteratively model the shell of your building, ask for an energy analysis, revise the design,
and ask for a comparative analysis—enabling you to interactively explore the energy cost implications of your
decisions.

It can also facilitate collaborative design, allowing you to share building information with other team members,
streamline or eliminate plan take-off tasks, and transfer essential information on your building design to the
applications used for engineering design or code analysis. The Autodesk Green Building Studio web service can help
to change the way building energy analysis is used in the building design process.
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How the Autodesk Green Building Studio Web
Service Works

In a nutshell, the service provides a user-friendly front end to some of the world’s most powerful building energy
analysis software. The calculations that lie behind this interface require a significant amount of information that is both
time consuming to collect and likely unfamiliar to most building designers. All of the computationally intensive hourly
simulations are carried out on remote servers, and the results are provided to you in a web browser. Autodesk Green
Building Studio aims to save you time and energy by automating as much of this process as possible, which is why
the service can be used interactively from the beginning of the design process.

The analysis process will collect data from three sources:

1. Your Revit software model. All the building geometry comes from your model, including the number of
rooms, the connections between rooms and their relationship to the exterior, exposure, and aspect to the
sun; and the shape and total area of built surfaces or openings. Refer to the “Making the Most of Green
Building Studio Energy Analysis” section for more information.

2. Your responses to a few basic questions. In order to explain the building’s use or context, you will need
to select a building type from a drop-down menu and enter the postal code for the site. You will also have a
chance to select a weather station for the project, although the closest one is selected to be the default.

3. Regionalized databases. Based on the above information, Autodesk Green Building Studio will extract
additional information about local weather conditions, construction, and materials. The service will
automatically add any information you have not provided, so it can seamlessly adapt to your requirements
as your design evolves.

Making the Most of Green Building Studio Energy
Analysis

This section describes the way you would ideally model a building and provides tips that can help you pinpoint
problem areas.

A Hints and Ti
Model Your Building ints and Tips

Energy analysis requires spatial information—it is essentially a simulation of The Autodesk Green Building Studio
gy Yy q p y web service is designed to be used

energy movement in, out, and through the building. Which walls are during your scheme selection process
exposed to the outside? How many are exposed to sunlight? What are the tc%r?\s/?dlgﬁ;zevery scheme you are
number, size, and orientation of openings? How much heat is generated by '

internal lighting and equipment? Do not wait until you have made all

your design decisions before using

. . . Green Building Studio as it is
In the past, this information was manually calculated from 2D drawings. An designed to provide you with the

engineer would use building plans, elevations, and details to collate spaces information to make informed
(type, area, volume), surfaces (including adjacency and thermal properties), ~ decisions as they relate to energy.
and shading. All this information is latent in a Revit model, and in a form

that is much easier to interpret than 2D drawings. And, if the project is

consistently structured, software such as Green Building Studio can help take the pain out of the process.

The net result is that a time-intensive task that might only be done once, very late in the design process, can
realistically be repeated on demand innumerable times. This is a very important contribution to the design process at
a stage when change is still possible.
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There are some crucial things to note, however, and chief among them is how you go about modeling a building in
your BIM tool. You must follow the crucial rules below if you are to get the most out of your BIM tool with Green
Building Studio.

Create a Revit model very early in your design process. A simple model allows you to compare forms
and gross amounts of glazing, orientation, and shading. Green Building Studio only requires surfaces,
openings, and rooms to simulate your building. For example, create a building form with approximately the
right glass area on each fagade, but do not worry about the details of window sizes. For schematic
purposes, a continuous ribbon of glass that has the same area as a series of punched windows provides
enough detail to make decisions about glass area.

Do not use Revit software like a 2D CAD tool. This oversight generally occurs when users are looking for
a set of construction documents (CDs)—floor plans and details. Consequently, floors, ceilings, roofs, sill
heights, and so forth may not be modeled as they are not required in typical CDs. However, inclusion of
these elements in your BIM model is crucial to the successful use of Green Building Studio.

Model floors, ceilings, and roofs, in addition to walls and windows. These are essential items when it
comes to whole building energy analysis.

Model the windows and skylights that are possibilities. Glazed areas contribute the most to HVAC
energy use. Do not worry about getting window and skylight sizes exactly right as Green Building Studio
allows you to quickly resize or remove them by orientation.

Model significant spaces only. Do not spend time modeling small spaces, storage spaces, phone closets,
and so on that will increase simulation time and model complexity, but not increase accuracy of your results.
Think of your building in the context of space uses and placement. For example, create “rooms” that are on
the perimeter of the building (approximately 15-feet deep), add core “rooms,” and only partition the interior if
the core becomes very large or is influenced by the nearby perimeter.

Connect all walls, roofs, slabs, and ceilings. Be sure that your walls connect to each other as well as to
their respective slabs, ceilings, and roofs. Do not leave gaps in your model.

Registration

Step One: The first step is to become a member of the Autodesk Green Building Studio web service. Go to
greenbuildingstudio.com/default.aspx, click on the New User Registration link, and fill out the necessary information.
Once you have agreed to the Terms of Use, an email will be sent to you to validate your email address. This is to be
certain your email address is entered correctly.

Step Two: Once you receive the email, either click the button in the email or copy the URL in it to your browser’s
address bar. Both of these actions will return you to Green Building Studio software, at which point you just need to
log in using the User Name and Password provided in the email. You are now a member of the Green Building Studio
web service.

Note: It is possible that your validation email might be filtered by your domain administrator and routed to your Spam
or Junk folder. If you do not receive your validation email within an hour, contact the Autodesk Green Building Studio
team for assistance at support.gbs@autodesk.com.
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Installation Guide for Green Building Studio Client

To run Autodesk Green Building Studio from within Autodesk® Revit Architecture software or Revit® MEP software,
you will need to use the Green Building Studio Plug-in. It submits the green building XML (gbXML), files created by
the Revit software to the Autodesk Green Building Studio web service.

Step 1: Download the zip
file containing the Green

gbXML Plug-ins/Add-ons

Building Studio Plug-in Autodesk
from the Green Building
Studio download page as + Revt Architecture 2009 - GBS Revit Plug-in

+ Revit MEP 2009 - GBS Revit Plug-in

seen at left. s Revit Architecture & MEP 2008 & earlier and AutoCAD Architecture & MEP - GBS Client

Step 2: Unzip the file seen in the image below to a temporary directory and double-click the setup.exe file.

:‘..'a'i-"—" ‘.(:9 =L L E»-'* Rl L K/\’\ { &
3 & & % J @ o @
Open Favorites Add Extract Encrypt View Install Wizard
Mame Type Modified Size R.. Packed Path
=2 setup.exe Install Application 5/13/2008 9:02 AM 6,573,069 6% 6,162,366
Selected 0 files, 0 bytes Total 1 e, 6,420KB a0

Step 3: Once installed you will find the Green Building Studio Plug-in under the menu Tools>External Tools>Green
Building Studio Client, which can be accessed from any plan view.

LM Revit Architecture 2009 - [Project1 - Floor Plan: Level 1]

@ File Edit View Maodeling Drafting Sike | Tools Settings  Window Help

J 0 = n @ @ | 3’ E o | B External Tools Green Building Studio Client [HI T [HIE(
_ Work Plane »

| i Pene |8 |2 DB k=l ed

n 3 Spit fF Tim =) Offset |

Desian Cotions r

After you have registered for Green Building Studio, you are ready to create new projects, make changes to your
design in your Revit Architecture 2009 or Revit MEP 2009 software model, and analyze the performance of your
design.
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Creating New Projects

Once you log in you will be on the Project List page, and you are ready to add your first project. Just click the New
Project link on the top left of the project list.

Autodesk’

about tutorial
User: Logout Your Projects User Seftings Corporate Account
Trial account active. Your trisl account will expire in 30 days. Upgrade your account now by purchasing
a license.
Mewy Prodect Your Project List Corporate Wide Projects

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

wie recommend you read the tutorials on the Tutorial page to get started, or just click the
Mew Project link above if you're ready to go.

Create New Project

ersion .3 (D0E2 2-4e), Autodash Green Building Studin Web Service Terms of Use (TOU Privacy Policy.
Portions of this softuare ars copyrighted by James . Hirsch & Azzaciates, the Regents af the University of Califomia, and athers. See Anodesk Green Buiding Studio Terme of Uss or Sbaut Green |

444 10th Street » Sujte 300 » Santa Rosa, CA 95401 » p 707.569.7373 «

@ Copyright 200 Inc. A rights reserved. Legal Notices & Trademarks - Report Firacy

Hints and Tips

You must enter the Project Name and select a Building Type from the list of ) o
approximately 30 typologies and a unique building schedule, which is optional. The choice you make for Building
There are two types of projects: Demonstration or Actual Building Design. Select ~ 1YP€ and Schedule can have a

Demonstration if you are sampling or a trial user of the service significant impact on your results. For
Y pling ' example, if you are modeling a

Name & Type mixed-use building and choose
yp Retail, the analysis will assume
Project Nlame higher interior lighting loads than if
you choose Office. Furthermore, the
i . default schedules vary by building
Building Type* Make Select . )
s ake Seechon - type. A retail store by default is
R Defaul v assumed to be open more hours per
year than an office building and
hence will use more energy.
. O Actual Building Design Project
Project Type
(%) Demonstration Only

*These values can not be changed once runs are submitted to project.
[ Reset ] [ Cancel ] [ Next ]
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Green Building Studio incorporates Googlem Maps to facilitate entry of a new project and select the appropriate
weather file. Enter your project’s address or the city and state or postal code in the Location text box, and click on the
Find Location button. Move your green building icon to relocate. When satisfied with the selected location, check the
checkbox below the map, and select the Next button.

Create New Project - Page 2 of 6

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
|1 California St., San Francisco, CA |

Find Location

| satelite | Hybrid |

1 California St, San Francisco, CA 94111, USA X

Latitude: 37.793579, Longitude: -122.396448

! T L
-'__.‘} iﬂuﬁgnmer}l
‘ ocker | 4 = streat 2
|z Galleria | ',E@ Golden Gate
1= Universit
-|mf;/\X Ly
B LR A

s

'Ih'slmy correct project location
[Reset] [ Back J [NextJ
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The next New Project screen will display all the weather files that the
Autodesk Green Building Studio web service has in the vicinity of your
project. Through this screen you can explore each weather file’s degree
day and design day characteristics and select the appropriate one, though
by default the station closest to the building is selected.

Autodesk Green Building Studio Stations are based on recent “actual
year” weather data rather than TMY2 and CZ2 stations, which are based
on 30-year averages of weather data.

Simply select the radio button to the right of the map to select the desired
weather file, and click the Next button.

Create New Project - Page 3 of 6

Hints and Tips

C Design and H Design are the outdoor
cooling and heating design temperatures
typically used to size heating and cooling
equipment. HDD and CDD are the
heating and cooling degree day totals for
the weather location you have chosen.
Compare the design and CDD/HDD data
for the available weather files to
determine which weather file most
closely approximates the weather for
your site.

Select a Weather Station by selecting it from the station list. You may view more detailed weather information by clicking on a station map marker.

Select Weather Station

TMY?2 -- Sanfrancisco, CA (TMY2

Bodzga Bay

Distance to your project 12.04 miles (19.38 km)
Latitude= 37.6200, Longitude= -122.3800

Point |
Nati
Seaz

nton  Livermare

Maoss Beach

Half,
Moon Bay

Campbel!:‘

Los Gatos

3
Map data 22007 Tele Atla\s\—.“\ £nms of LIS_E’;

Congle i1

Healdsburg - —
Y [ Map [ satelite | Hybrid [}
W Calistoga  Anawin D Cr——
Windsor LT, | I ~~Sacramento]
N TR Winters = iy

Guernevile._(Larkiield Wikiup St e i Py {

A Lo
i 5

o i, arestville Sant . l:u‘.’ _/Dixon i
Occidental gapy/ Station Info | C Design coD HDesign 7 HDD |

| @ sanfrancisco, CA (THMV2 12.0 mi
(19.4 km)
O zone 3 - akland 12.5 mi
(20.2 km)
31.7 mi
) zone 4 - Sunnyvale s
45.1 mi
) Zone 2 - Santa Rosa e

Nearest GBS Stations

Station List Distance
GBS_R2044113 ?;gnum)
6BS_R2045113 ?fs‘ncl,ikm)
GBS_R2044112 (llofjnlim)
GBS_R2044114 E;fo"ﬂm)

More GBS Stations >

Nearest TMY2 and CCZ Stations

[Resel] [ Back ] [ MNext ]
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The next screen is where you specify additional address information as well as utility cost information. Make sure a
postal code is entered, and click the Get Utility Cost button to retrieve the Autodesk Green Building Studio electric
and fuel cost defaults. These are based on the previous year’s state average prices for fuel and electricity that are
published by the U.S. Department of Energy. Modify them if you have more relevant data.

Create New Project - Page 4 of 6

Please check location, weather file and utility cost information.

Location &

Rates

Latitude & . .

Longitude* Latitude Longitude

Weather File GBS_R2044113 Hints and Tips

Country* United States v Your local utility may have its

current rates posted on its website.

. In some cases, natural gas is

State/Province CA

priced per unit volume. If gas is

priced per cubic foot, multiply the
City San Francisco price per cubic foot by 100 to get
the approximate price per therm.

Address 1 California St 1 therm = 100,000 Btu.

The price of natural gas can vary
widely by season. Use the price of
gas that is typical during the
Currency* § - English (United States) v heating season if most of your gas
use is for space heating.

Postal Code™ 94111

California state average hd

Electric Utility *
ric utlity Get Utility Cost

Electric Cost™

0131 $0.00/kwh
H *
Fuel Utility California state average hd
Fuel Cost™
1.000 £0.00/Therm

*These values can not be changed once runs are submitted to project.
[ Reset ] [ Back ] [ Next ]
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Autodesk Green Building Studio software enables you to share information about your project with design team
members and Green Building Studio partners who may provide more information on how their products can fit with
your building design. To ensure you are authorized to share project information, Green Building Studio needs to know
who has authorized you to share project data if you are not the owner of the building information you are submitting.
The authorizing agent you specify will also receive a copy of the Autodesk Green Building Studio Terms of Use
(TOU).

Create New Project - Page 5 of 6

Flease 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 performance building product manufacturers, providers of rebates and incentives (e.q.,
utilities, government, etc.), consultants, and others. Several offer free services to analyze wour building
design data to offer you custom solutions, highly accurate quotations, or other design alternatives you
may not have considered.

(O Do ot share any data associated with this project
Data Access Preference O share only summary data (2.9, bldg, type, floor area, etc.)
O share all project data.

O only GBS may contact me regarding this project,

Contact Preference — ] _ i
\_J GBS partners may contact me regarding this project

I am not authorized to accept the terms of the TOU and share project
¢y data with the GBS web service,

w1 am authorized to accept the terms of the TOU and share project data

Autodesk Green Building o Ol 9 T eEnies,

Studio Weh Senice Terms of | ' I was autharized by the individual below to accept the terms of the TOU
Use (TOLN and share project data with the GBS web service.

[Reset] [Elackl [ Next]
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Finally, for new projects you need to specify the budget, current design phase, the estimated construction start date,
and if the project has a green building goal.

Create New Project - Page 6 of 6

Please indicate project related infor mation.

Total Construction Budget Make Selection b
Current Design Phase Make Selection w
Estimated Construction or Renovation bake Selection z
Gtart Date

Green Building Goal bake Selection v
Motes

Yfou will be able to review and edit your project information from your Project List page

[ Resetl [ Back l [ Finish ]

After you create a new project you will receive an email containing the TOU specific to this project for your records.
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Revit BIM Model Development

The Autodesk Green Building Studio web service is designed to be used during the scheme selection process to
ensure resource use information relating to energy, water, and other metrics is available and used during the scheme

selection process. With this in mind, we recommend you keep
your model as simple as possible. We recommend you only
model major spaces and combine smaller spaces that
represent key programmatic requirements of the project. Do
not include all interior partitions that will eventually be part of
the final building.

Adding more interior partitions than is required will create more
work in the model, introduce potential errors, and slow the
simulation without significantly improving the accuracy of the
results

If you are familiar with a thermal zone layout of a building, we
recommend your room layout be similar. Perimeter rooms
facing the same direction should be grouped together. Core
zones with little or no exterior exposure should be grouped
together.

Similarly, unconditioned support spaces, such as restrooms,
stairwells, elevator shafts, and storage spaces, should be
grouped together. Work with your mechanical engineer for
guidance on such a layout if you are not familiar with it.

I T T

I

[SW+W+NW offiges

Stai??

Elevator
34? K

[}

Stairwell Staipwell
[ PN
— 00 Much Correct Level
Detail of Detail
3N 3N
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Revit Architecture 2009 Room Object’

Your Revit® Architecture software model must have Room objects defined for all rooms or group of rooms that you
want to be exported to gbXML and analyzed by the Autodesk Green Building Studio web service. You must ensure
that the Room object is positioned properly in the model and that the room is high enough to “touch” a bounding
surface. In the next few pages we will describe how to ensure the Room object is being used correctly.

Adding Revit Room Objects
Revit Architecture allows you to add Room objects to your model at any time. It is fairly easy, but a new concept for
most regular users of CAD.

Open a plan view of the level you want to add rooms.

Select the Room object from the Basics tab or the Room and Area tab.

Click in the center area of the model area where you would like a room to be defined.
Revit Architecture then highlights all the bounding walls that make up the room
boundaries for the newly added room.

All rooms should be in the New Construction phase. Choose Phases... under the Settings
menu, and then combine all phases into New Construction.

Hints and Tips

Room objects will be placed at the level on
which you are working on. By default the
upper limit and the level will be the same.
Default room height is captured using the
Limit Offset and is typically 8 feet.

Take advantage of the Revit Architecture
parametric capabilities, and use the level
above your current level as the upper limit
rather than relying on the limit offset. If
levels are later changed, the room height
will be automatically adjusted, and you will
not have to individually modify each room'’s
height.

! f you are using Revit® MEP 2009 software, please skip ahead to the section named “Revit MEP Space and HVAC

Zone Objects.”
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Checking Room Object Height

The best way to view a Revit Architecture room object’s height is viewing it in section. First you have to ensure the
Visibility of the room object’s Interior Fill is selected. You can access the Visibility/Graphic Overrides dialog box using
the View>Visibility/Graphics menu.

Visibility/Graphic Overrides for Floor Plan: Level 1

Model Categories | Annotation Categories || Imported Categories || Filters |

Show model categories in this view I a category is unchecked, it will not be visible.
Line Style ~
Visibility Halftone Detail Level |
Projection Cut
¥ Fire Alam Devices By Category O By View
[+ Flex Ducts By Category [} By View
#- [ Flex Pipes By Category O By View
[+ Generic Models By Category O By View
[l Lighting Devices By Category O By View
[+ Lighting Fidures By Cateqory (] By View
[+ Lines By Category O By View
[+ ] Mechanical Equipmert By Category O By View
Nurse Call Devices By Category O By View
Pipe Accessories By Category (] By View =
28 Pipe Fittings By Category [H] By View
[+ Pipes By View
Raster Images
- Rooms
[ Color Fill —

-0 Interior Fill
“[] Reference

[ Al ][ MNore ][ Ivert ][ E:g:andl

] Ovemide Host Layers
[ Cut Line Styles o

[] Show categories from all disciplines

Owvemide Model Pattems

ftems marked By Category” use this project’s e
Model Object sagdes.eg v P Dbject Styles... [t Pattem Color [RGB 12712712 |

[] Surface Pattem Color [RGB 127-127-127 |

Figure 1—Revit Visibility/Graphic Dialog

Once you have enabled the Interior Fill for Rooms to be visible, you will see the room object in section view.
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Figure 2—Revit Section View: Height of Room Objects Incorrectly Defined

If your room object is not touching the entire roof or ceiling in the room, then not all of that roof or ceiling will be
exported to the gbXML file. By default, the room height is 8-feet above the base level. The file will still run, but will not
be thermally correct. Figure 2 above illustrates room objects on the lower floor that are incorrect because they are not
in contact with the ceiling.

The room objects on the second floor are incorrect because they are not in contact with the roof. Walls, roofs,
columns, curtain systems, building pads, and room separator lines can be made to be room bounding objects by
changing element properties. Floors and ceilings are always room bounding.

The way to fix these types of issues is to select the Room object by right-clicking the X over the Room object when it
appears and selecting the Properties menu item, as seen below.

Javy A ) |
< \
Carnel X
Select Previcus CrlHeftarrow
-
1 — ar 5 II
M @ L;u @ Celete
i)
(l:j \
=) \
Find Referrirg Views ll'l]\
| oo™ i
® _ﬁ Zoom I Region \}\
fiE) ) = Zoom Qut (2} A
L= Zaom To Fit =N,
Previous Scroll /Zoom @'\\
P
e [
View FIOpErtes. ..
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In the properties window for the room, change the Upper Limit to the level of the roof or ceiling and add a Limit Offset,
if necessary, to increase the room object height to enclose the entire roof. Then go back to the section view to
confirm the roof or ceiling is now fully enclosed in the room object. Figure 3 below illustrates the room object now
correctly defined. The rooms on the lower floor are now in contact with the ceiling and the rooms on the upper floor
are fully in contact with the roof. Although the upper-floor rooms graphically extend above some of the roof surfaces,
the room volumes will still be computed correctly.

Figure 3—Revit Section View: Height of Room Objects Correctly Defined

Changing the Height of Multiple Room Objects

The best way to change multiple room heights is to select them all on a floor plan. In the Floor Plan view, select all
items an_that floor by clicking and dragging the selection box over the entire floor or area of desired rooms. Click the
Filter button on the toolbar as seen at left. Then uncheck all items except the Rooms on the Filter dialog.

At this point, all rooms from your
selection will be selected. Right-click

[ ] [.-’-‘«ctivate Dimensions] Fresz + Drag Exclude Options

%] on a selected room object and select
Miews (all) - Properties from the menu. Set the
Floor Plans Upper Limit and Limit Offset to the

1st Foor desired values.

You can also change the height of

Curtain Pane] . .
%C::t:::\’\f;mumms ' Check Al several room objects by creating a Room Schedule that

[0aars includes the Room Name, Level, Upper Limit, and Limit

EE':::;frﬁodels Offset. Then edit the Upper Limit and the Limit Offset in the

[ Grids Room Schedule as needed.
[JLines [<Room Separation>)
[ Plurnbing Fistures
[]Room Tags

R oomz

15 pecialty E quipment

[ 5tairs

[Wiews

[walls

[]'w!alls [Curtain 'wall Grids)
[[]'windows

Ok ] [ Cancel




Revit MEP 2009 Space and HVAC Zone Objects?®

Unlike Revit Architecture 2009, Revit® MEP 2009 software does not require the definition
of rooms for successful analysis by Autodesk Green Building Studio; however, Revit MEP
models must have Space and HVAC Zone objects defined.

You must manually add space objects within your project. By default, Revit MEP will
automatically create one HVAC Zone for the entire building and assign all of your spaces
to that HVAC Zone. You must manually create additional HVAC Zones if appropriate for
your project.

When exported to Green Building Studio, the gbXML file automatically groups multiple
spaces assigned to one HVAC Zone into one space (this is due to the limitations of the
DOE-2.2 simulation engine used by Green Building Studio). This may not be problematic
for your project unless you have a mixture of conditioned and unconditioned spaces
grouped together under one HVAC Zone. The Green Building Studio analysis will be
unable to properly analyze mixed conditioning types within one HVAC Zone. In order to
retain the proper condition type (conditioned, unconditioned, and so on) for your spaces,
you must assign spaces of similar condition type to each HVAC Zone within Revit MEP
2009. This topic will be covered in more detail in the section below called “Adding Revit
MEP 2009 HVAC Zone Objects.”

Adding Revit MEP 2009 Space Objects Hints and Tips

After adding the space object, you must ensure that it is positioned properly in Only surfaces in contact with the
the model for the best results. Over the next few pages we will describe how Sg?(c,\ﬁfbjw will be exported to
to ensure the space object is being used properly. The process for defining
space objects in Revit MEP is very similar to the process for defining room

objects in Revit Architecture.

1. Open a plan view of the level you want to add spaces.

2. Select the space object from the Mechanical tab.

3. Clickin the center area of the model area where you would like a space
to be defined.

Revit MEP should then highlight all the bounding walls that make up the space boundaries
for the space you just added.

2 This section only applies to Revit MEP 2009. If you are using an earlier version of Revit
MEP or any version of Revit Architecture, please review the section named “Revit
Architecture 2009 Room Objects.”

www.autodesk.com/marketing.url
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Checking Space Object Height

The best way to view a Revit MEP space object’s height is to view it in section. First you
have to ensure the Visibility of the space object’s Interior Fill is selected. You can access
the Visibility/Graphic Overrides dialog box using the View/Visibility>Graphics menu.

Visibility/Graphic Overrides for. Floor Plan: 1 - Mech

Model Categories |Ann0tati0n Categories | Imparted Categaries | Fileers |

Show model categories in this view If a category is unchecked, it will not be visible,

Projection)Surface Cut -
Wisibility | Halftone | Transpar... | Detail Level [ —

Lines Patterns Lines Patterns

Lighting Fixtures By Wiew

¥ Lines O By Wiew
¥ Mechanical Equipment O By View
----- [] Murse Call Devices O O By View
----- v Pipe Accessories O O By View
-l Pipe Fittings O O By Wiew
¥ Pipes O O By View
¥ Plumbing Fixtures O ] By Yiew
(] Raster Images By Yiew
Rooms
Security Devices
Spaces

Caolor Fill
= Interior
[] Reference
----- Sprinklers
----- [ Telephone Devices

By Wiew
| By View

COrwerride Host Layers

( Gl J [ tone  J[_mvet J[ Eomda | [ Cut Line Styles Edit...

[]5how categaries From all disciplines

Mon-overridden categories are drawn according -
ko Object Style settings. Object Styles...

L OF ][ Cancel ][ Apply ][ Help

Figure 4—Revit MEP Visibility/Graphic Dialog
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Once you have enabled the Interior Fill for spaces to be visible, you will see the space

object in section view.

Figure 5—Revit MEP 2009 Section View: Height of Space Objects Incorrectly Defined

If your space object is not touching the entire roof or ceiling in the room, then not all of that
roof or ceiling will be exported to the gbXML file. Figure 5 above illustrates that the space

objects on the lower floor are incorrect because
they are not in contact with the ceiling. The space
objects on the second floor are incorrect because
they are not in contact with the roof.

Walls, roofs, columns, curtain systems, building
pads, and room separator lines can be made to be
room bounding objects by changing element
properties. Floors and ceilings are always room
bounding.

To fix these types of issues, select the space object
by right-clicking the X over the space object when it
appears, and then select the Properties menu item,
as seen here.

e g Ertry
@
CRCEIC I, j
+
¥ -
;
SHELYES [ [ e, |
| Feven
b
T
@
= Cancel
e
Hide: in view 4 | o
H GrestRoom  cwerride Graphics in View b =
: E

Create Simnilar

I -

L Find Referring views

Zoom In Region
Zoom Out (2x)

Zaom To Fit

Previous Pan/Zoom

View Properties. ..
Element Prop
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In the Element Properties window for the space object, change the Upper Limit to the level
of the roof or ceiling and add a Limit Offset that will increase the space object height to

enclose the entire roof. Then go back to the section view to confirm the roof or ceiling is
now fully enclosed in the space object. Figure 6 below illustrates the space objects now

correctly defined. The spaces on the lower floor are now in contact with the ceiling and the
spaces on the upper floor are fully in contact with the roof. Although the upper-floor
spaces graphically extend above some of the roof surfaces, the space volumes will still be

computed correctly.

Figure 6—Revit MEP 2009 Section View: Height of Space Objects Correctly Defined

Changing the Height of Multiple Space Objects

The best way to change the height of multiple spaces simultaneously is to select them all

on a floor plan. In the Floor Plan view,
select all items on that floor by clicking and
dragging the selection box over the entire
floor or_area of desired rooms. Click the

W3

Filter button on the tool bar as seen at qu
right. Then uncheck all items except :

Spaces on the Filter dialog.

At this point all spaces from your selection
will be selected. Right-click on a selected
space object, and select Properties from
the menu. Set the Upper Limit and Limit
Offset to the desired values. That's it.

Press + Drag Exclude Options

iE] |

Filter X
Categary: Zounk:
[Joaors 25 A~ Check Al —
[JElervations 5
[Jaeneric Models 26 Check MNone —
[Jtines {Dash Smally 3 —
[CJLines (Dash) 5
[CJLines (Lite Lines) 3 :
[Jtines {Medium Lines} 18
[JLines (Thin Lines) 23
[CJPlurbing Fixztures 12
[Jrailings & "
[ Jroom Tags 17 = -
[JRooms 17 —
= Sq L
[]5tairs 3
QTTEXt Mokes o, =
Total Elements: 14 :/}“
[ [a]4 ] [ Cancel ] [ Apply ]
ol =
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You can also change the height of several space objects by creating a Space Schedule
that includes the Space Name, Level, Upper Limit, and Limit Offset. Then edit the Upper
Limit and the Limit Offset in the Space Schedule as needed (see below).

Space Schedule
Mame i Lewel i UpperLimt | Limit Offset
Kitchen Upper Floor  (Roof g -
Dining Foom Upper Floor  (Roof g -
Living Roam Upper Floor  :Roof g-a"
Bath Upper Floor  :Roof g-a"
Master Bedroam Upper Floor  Roof g -o"
Fatnily Roatm Upper Floor  Roof g -o"
Bedroom Upper Floor  (Roof g -
Study Upper Floor  (Roof g -
Bedroom Ground Floor :Upper Floor o-a"
Washroom Ground Floor :Upper Floor o-a"
Bath Ground Floor ;Upgper Floor o-o"
Game Foom Ground Floor (Upper Floor o-a"

Adding Revit MEP 2009 HVAC Zone Objects

Revit MEP 2009 software automatically creates one HVAC Zone for the entire project and
names it Default. You can verify this by creating an HVAC Zone Schedule (see below).
The Level category is blank in this example because the Default HVAC Zone
encompasses all the spaces on multiple levels of this project.

HvAC Zone Schedule
Mame Lewel i Oocupied Ares

Defautt 2518 |

In order to verify which spaces are associated with which HVAC Zones

1. Select the Mechanical Tab

2. Atthe very bottom, click on System Browser

3. Right-click on the System Browser window (on the right side of your
screen)

4. Choose View

5. Select Zones

In the example below, you can see that there are 18 spaces within the Default HYAC
Zone. You may export your file to the Autodesk Green Building Studio web server at this
point; however, the gbXML file will group multiple spaces assigned to each HVAC Zone
into one space (this is due to the limitations of the DOE-2.2 simulation engine used by
Green Building Studio).
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The Green Building Studio simulation will run if your project consists of only conditioned
spaces grouped together under one HVAC Zone. However, it is usually not reasonable to
combine all the spaces in a building into one thermal HVAC zone and will typically cause
inaccurate results. If your project contains a combination of conditioned and unconditioned
zones, and in order to retain the proper conditioning type of your spaces for the Green
Building Studio analysis, you will need to group conditioned spaces together in
conditioned space zones, and unconditioned spaces together in unconditioned space
zones.

1% Revit MEP 2009 - [Jones Residence.rvi - Schedule: HVAC Zone Schedule] [ [=1[E3]
[ File Edt View Modeling Drafting Tooks Settings Window Help -8 x

T A I @@ [CnniSeschonies Q1)

¥ [

=l
Basics o :iﬁ_'l

iews (=<8 Wiews [all] Zones
Architectural = Floor Plans . EE e
Drafting First oo Flan Defaut | 2515 \ = ' ‘tchen o v Zones
Mechanical First Floor Plar - Color Fill & 2 Dining Ficom
First Floor Plar - Fumiture & 3 Living Ficom
Barage Level Ef 4Bah Column Settings. ..
Garage Plate Ht Ef 5MasterBediogm
Ground Floor Foundation Plan & 6 Famiy Foom
Ground Floor Plan & 7Bedoom
Ground Floor Plan - Funiture & 8 Study
Kitchen B 15 Bedioom
Roof B 16 Washioom
ROOF Framing PLAN & 17Bah
ROOF PLAN £ 18 Game Room
STONE DN WALL
T.0.FOOTING
T.0.WALL
T.0. WALLIT)
WAINSCOAT
Cailing Plans
30 Views
Elevations [Elevation 1)
EEAST
ENORTH
E50UTH
EWEST
IKITCHEN
IKITCHEN NORTH
Sections [DETAIL SECTION)
Eastiwest
Drafting Visws [CALLOUT TP
Legends
Schedules/Quantitiss
Area Schedule (Gross Buiding)
Door Scheduls
Drawing List
HVAC Zone Schedule
Fioom Firish
Fioom Schedule
Fioom Styles
Space Schedule
Sheets (all)
Familiss

| Jones Residence.rvt - System Browser ®

Maime:

autoFit All Columns v All Disciglines
Mechanical
Fiping
Electrical

[ schedulefQuartities. ..

- B

o

7l Mechanical Settings. ..

B =

[y System Browser

]
12

-

0
O

Revit Links

Fiping

Flumbing
Fire Protection
Ready T:0

{al

23



HEADER IS DOCUMENT TITLE

Assigning Revit MEP 2009 Spaces to HVAC Zone Objects
To create an HVAC Zone, go to the Mechanical tab and choose Zone. A small

Zone window will appear with three icons plus Finish and Cancel buttons. In the

example below, the HVAC Zone has automatically been named 2. To add a
space to the HVAC Zone 2, move your cursor over the appropriate space, left-
click, then click on the Finish button. To add multiple spaces to one HVAC
Zone, continue clicking on the desired spaces before clicking on the Finish
button. Revit MEP 2009 will automatically name your new HVAC Zones
beginning with the numeral 1.

If you choose to rename the HVAC Zones, you can do so by creating an HVAC
Zone Schedule and editing the HVAC Zone name within the Schedule.

F x|

+_ A -
_E (4 Finish | &4 Cancel

i

-
)

N
/ ]Spaces i Space : Bedroom 15l

Hints and Tips

Your HVAC Zone name must
not contain any spaces within
the text or the Green Building
Studio run will fail. For
example, the name “Zone 1”
will cause the Green Building
Studio run to fail, but the name
“Zonel” will run successfully.
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Exporting to Green Building Studio
from Revit Line of Products

Step 1: Under the Room and Area Design Bar,
select the Settings... icon to open the Room and

Area Settings dialog box. Check the Compute room
volumes check box.

Step 2: Specify a zip code for your building’s
location and the Building Type under the
Setting>Project Information... menu and
gbXML Settings parameter.

Step 3: Select the Green Building Studio

Client menu item under the Tools>External Tools menu.

Step 4: Enter your Green Building Studio Username and Password and click the
Login button. You must be connected to the Internet for this to work.

Step 5: If you have projects in your Green Building Studio

account, they will be listed in the Project list. Simply select the

project to which this model is assigned.

Step 6: Click on Get Results for Above File to initiate the
simulations and get results.

e W

Bases
T Moy

0uc
[ P Duct

;
INW\ S5 S 4 Tam 7] OF
.

M
w
=
o

s
™

Usemame: |"'S'E”"—| [&]

Password: | ****** | [

Set Prowy ]

Project

Date added: Aug 15, 2007
Riights: Admiristrator

Runs:

Date run: Mayp 23, 2008 6:13 PH
Submitted by Marjarie

Status: Analpsis Completed

Add New Run

Mew User

Refresh List

Refresh List

Run Title: ‘Autudesk GES 444 10th Office-b

Get Results for Above File

|

v, greenbuildingstudio. com
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Green Building Studio software will first check your Revit model for missing data or errors,
and if problems are found, an error message will appear. Assuming there are no errors, a
browser window will open similar to the one below presenting you with the status of your
Green Building Studio whole building energy and carbon analysis.

2 Autodesk Green Building Studio Status Page - Microsoft Internet Explorer

File Edit View Favorites Tools  Help

Oﬁatk | ﬂ Ig-‘ , /-“Searth ‘»_;:‘;C»Famntes &) -dg M - ﬁ 3

Address | €] http:{{10,141,30,250/GES/SOAP/stakus. 2spx v|Bs ks *
Google [Cl+ viGo@ My D B v @~ ¥% boomarsw S i0blacked ¥ Check v % Autolink = | Send tow () settings~ | @ ~

Autodesk’

Autodesk Green Building Studio Run Status

Welcome Marjorie Stein

Project: | Chicago Office
Run Title: | Autodesk GBS 444 10th Office-c MEP 1zone.xml
Run Status: | Run submitted for analysis

L Close This Windaw & Email Me When This Run Completed 1

“ersion 3.3 (DOE-2 24424, Aodesk Green Building Studio Web Service Terms of Uss (TOU). Privacy Policy.
Partions of this software are copyrighted by James J_ Hirsch & Associates, the Regents of the Lniversity of Califomia, and others. See Adtodesk Green Building Studio Temms of Lise or fhout Green Building Studio for details

Autodesk:

The length of time it takes to run the Green Building Studio simulations typically varies
from less than a minute to 5 or 10 minutes. The run time depends on the server traffic,
complexity of the mode, and the number of surfaces, windows, rooms, spaces, and zones.
Typical schematic models will run in less than a minute. Most runs are complete within
minutes. Very large models (with gbXML files more than 8 to 12 MB) may take up to an
hour to run. This is another reason to simplify your model if possible, especially when a
project is in the early stages of design.

Once your run is complete you will see a screen similar to the one below.

Autodesk’

Jser Logou ‘our Project: User Settings yrporate Account 4

Eneray &

esults | U EP ENERGY STAR | water Usags | PY Andiysis | LEED Daylght | Weather | 30 YRML visw

General Information Location Information
Building: CHICAGD, IL 60503

Project Title: Chicag

S 444 10th Ofice-c MEP 1zone.xm!

)

Estimated Energy & Cost Summary
Cast

$16512 145 0tons
$226.257 28 tons
161 tons
Electric? 19.4t0ns
Onsite Fuel
Encray & Carbon Resuits Large SUV Equivalent 106.6 tons

Annual Energy 2

" Electric
e rused Fuel
Annual Peak Electnc Demand
Lifecyele* Energy

Hydroslectric: 1%
30 yaa i and .1 % dcmumt o ot Renawable: 0%

Other.
Energy End-Use Charts 2 Basud on US EPA EGID 2008 bita GOO4 Piant Lol Dt
Annual Eloctiic End Use Water Usage and Cost’

Tolal, ? Gally

B oo ks
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Analysis Results

The Green Building Studio results pages provide accurate yet easy-to-understand
summary information on building energy and resource use, carbon emissions, simulation
assumptions, performance metrics, and costs that can be used immediately to compare
the energy costs of multiple building design scenarios at the conceptual design stage. The
following discussion serves as a guide to interpreting the results effectively. Screenshots
from various parts of the page are used to illustrate the results.

Energy and Carbon Results

General Information: The general information
section at the top of the page describes the
project scenario, building type, geographic
location, and gross floor area.

Estimated Energy and Cost Summary: Most
building energy cost comparisons and early
compliance decisions can be made using
annualized energy cost and consumption
information. Costs are estimated using statewide
average utility rates, or the customized rates you
may have applied to the project.

The following information is provided:

e Annual energy cost.

e Lifecycle energy costs (30 year).

e Annual energy consumption
(electric and gas).

e Peak electric demand (kW).

e Lifecycle energy consumption
(electric and gas).

e CO, emissions are based on the
onsite fuel use and the fuel sources
for the electricity in the region.

e An equivalency using an SUV
(driven 15,000 miles/year) is given
to put the building’s CO, emissions
into perspective.

Energy End-Use Charts: Further breakdowns
of energy use for major electric and gas end
uses such as lighting, HVAC, and space heating
are provided in graphical format. Additional
details associated with each category can be
seen by clicking on the pie charts.

Estimated Energy & Cost Summary

Annual Energy Cost $16 612
Lifecycle® Cost $226 257
Annual CO; Emissions
ElectricT 125.5 tons
Onsite Fuel 19.4 tons

Large S Equivalent 13.2 Large SLM's
Annual Energy
Electric 158,535 kWh
Fuel 3,351 Therms
Annual Peak Electric Demand A48 kW
Lifecyele® Energy
Electric 4,756,056 kWh

Fuel 100526 Therms

® 30 -year life and 6.1 % dizcount rate for costs. + Does not include electric transmission losses.

Energy End-Use Charts

Cliek on ohart for more orless dedai.

Annual Electric End Use

Lights 27.6% HWAC 25,39

Other 47.1%

Annual Fuel End Use

Cther 15.9%

HWAC 3419
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Carbon Neutral Potential (CO, Emissions)

In addition to energy use and cost, Base Run: 264 3 tons
Green Building Studio software This Run: 216.7 tons

id dditional information Onsite Renewable Potential: -6.3 tons
provides a Natural Wentilation Potential: -19.8 tons
reqUired to deSign a carbon neutral Onsite Fuel Offset/Biofuel Use: -30.9 tons
building. This additional information
includes the following: Net CO, Emissions: 159.7 tons

Large SUV Equivalent: 14.5 Large SUV's

Carbon Neutral Potential: This o ey e v T o g o e ety e ol e P o e
SeCtiOn W|" Summarize the COZ eliminating/cffsetting on-site fusl use make the project carbon neutral. Use any combination of efficiency, natural ventilation,

renewsble energy, carbon oredits and biofusls to reach this goal. Renewskble potential is the sum of photoveltaic and wind

emissions for your building design and potential shown below.

. . . ; 2
identify the options to reduce them. If Electric Power Plant Sources
. . il 9
your net CO, emissions are less than Fossil 55%
. . . . Nuclear: 42%
zero, there is a high potential for this Hydroelectric: 1%
building to be carbon neutral. Renewable: 2%
Other: 0%
Electric Power Plant Sources: The 2. Based on US EPA EGRID 2006 Dats (2004 Plant Level Dats).
U.S. Environmental Protection Agency
S 3
has historical records for all the fuel Water Usage and Cost
.. . - i f
and emissions of all power plants in Total: 1.817.452 Gallyr $6.676/yr
. . ) Indoor: 1,795,252 Gallyr 56,6421yt
the United States. This section Outdoor: 22200 Galiyr 5330y
Summarizes the fuel sources fOI’ 3. Bazad on AWWA Research Foundation 2000 Residential / Commercial and Institutionsl End Uses of Water.
electricity generated in this region. In Photovoltaic Potential?
order for a project to be carbon Annual Energy Savings: 2.911 kWh
neutral, electricity consumption must Total Installed Panel Cost: 518,952
. Mominal Rated Power: 2KW
be reduced or offset using renewables arminal rated Fower i
Total Panel Area: 184 fi=

by an amount equal to the portion of Maximum Payback Period: 49 yrs @ $0.08 / kWh
the electnCIty that comes from fOSSII 4 Results based on all exterior surfaces being anahyzed. Escalation rate of 2% applied to electric rate. Payback calculation doss not include

fedaral state incentives, loan information, or tax bresks.
fuels.

Water Usage and Cost: A summary is given of the estimated water use in the building
based on the number of people in the building as well as the building type. Note that the
water consumption is not related to the number of fixtures.

Photovoltaic Potential: Green Building Studio software automatically analyzes every
exterior surface of the building, including roofs, walls, and windows, for their potential to
generate electricity using photovoltaics. Exterior shades are not currently included in the
photovoltaic analysis. The results of this analysis are summarized in this section. Note
that this analysis assumes that PVs can be installed on vertical as well as horizontal
surfaces as long as the surface generates significant amounts of PV power. See the PV
tab for details on the surfaces that are analyzed.
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LEED Glazing Score: The LEED glazing score is the percentage of regularly occupied
floor area that has a Glazing Factor greater than 0.02. Note that the tool assumes the
entire floor area of your project to be regularly occupied unless you have defined some
spaces through Revit MEP as restrooms, corridors, storage, mechanical rooms, or
conference rooms (spaces not considered to be regularly occupied by LEED). The score
must be more than 75 percent to score LEED points and achieve full benefit from
daylighting controls throughout the building.

Wind Energy
Potential: The LEED Daylight®
annual amount of Areaw! Glazing Factor > 2%: 17.5% - No LEED Credit

4. Nualifies if glazing factoris * 2% in @ minimum of 5% occupied areas.

electricity that can

be generated Wind Energy Potential®
from one 15-foot- Annual Electric Generation: 3560 kiwh
diameter Wlnd :.at.:lsmgle 15 ft diameter turbing, with cut-in and cut-out winds of & mph and 45 mph respectively, and located at the coordinates of the weather
turbine of
conventional Natural Ventilation Potential’
design. Total Hours Mech. Cooling Reguired: 3,213 Hours
Poszsible Matural Wentilation Hours: 2,037 Hours
Natural Possible Annual Electric Energy Savings: 20,342 kWvh
Ventilation Possible Annual Electric Cost Savings: §1 BED
Potential: The Met Hours Mech. Cooling Required: 1,176 Hours

T. Assumes natural ventilation only during comfort zone perods and air changes per hour are less then 20 ACH. Building form & opening design

tool calculates the must be able to allow stack effect o cross ventilation.

annual operating

hours and energy

required to mechanically cool and ventilate the building. It also estimates the annual
number of hours that outdoor air could be used to naturally ventilate the building. Potential
energy savings associated with not running the mechanical cooling and ventilation system
during this period are projected, and finally, the net hours that cooling is required, even
with natural ventilation, are estimated.

Building Summary: Detailed

L ; Building Summary
statistics, assumptions, and

Quick Stats

information on bU||d|ng COI’]StI’UCtionS If walues are red or blue they appearto be higher or lower then typical ranges, respactively.
are also provided. This information Mumber of People 39 people
allows the building designer to get an Awerage Lighting Power Density 1.15 Wit
early assessment of code compliance Average Equipment F'qwer Density 1.59 W2

. . Specific Fan Flow 0.8 cfm/f®
and rough ?Stlmates of equment Specific Fan Power 0.900 Wefm
sizing requirements for heating, Specific Cooling 390 #%ton
cooling, and water heating, as well as Specific Heating 28 f%/kBtu
window, wall, and floor area Total Fan Flow 9,160 cfim
breakdowns. Total Cooling Capacity 29 tons

Total Heating Capacity 396 kBtuh
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Export Files and Navigation Links from the Results
Screen

Autodesk Green Building Studio software provides the user with file download capabilities
that can be used to share information with other members of the design team who are
performing detailed engineering analyses, such as equipment sizing or

design. The user simply clicks on the links to access these items to download about
or navigate. Each file or link is described below.
User.

Export Files
gbXML File: This link is to the fully populated gbXML file that contains all the
building information necessary for an advanced energy simulation as well as File Downloads
the results from the Autodesk Green Building Studio simulation. The gbXML » gbXML File
file also includes information on the BIM model and the local assumptions * M
and building code information brought in through Green Building Studio. This : HS File
file can be used with design tools such as Trane’s Trace 700 application. .
L]

Weather File{(binary)
Weather File{CSV)

VRML File: Click this link to open the 3D VRML view in a new window or

right-click it and choose Save Target As... to download the file. See the 3D Links
VRML View section below for more information. +» Run List

o ) . . + Design Alternatives
DOE-2 File: This link exports the geometrically accurate DOE-2.2 input file + Notes

that was generated by Green Building Studio for the energy simulation. It can
be used downstream as the starting point for other more detailed engineering analysis.
This file can be directly imported into the free eQUEST DOE-2 application at
www.doe2.com.

EnergyPlus File: This link exports the geometrically accurate EnergyPlus™ file that was
generated by Green Building Studio. It can be used as a starting point for more detailed
engineering analyses. The EnergyPlus simulation program can be downloaded for free* at
www.energyplus.gov.

Weather File (Binary and CSV): The DOE-2 binary weather file used in the simulation
can be downloaded for further analysis off-line using eQUEST. The comma separated
values (CSV) file can also be downloaded for use in other applications as well as
conversion to other simulation engine weather formats such as EnergyPlus.

Navigation Links
Run List Link: This link returns you to the list of runs for this project.

Design Alternatives Link: This link will take you to the design alternative screen where
you can change design assumptions for this run and determine the impact of those
changes. See the next section for details on the Design Alternative feature of Green
Building Studio.

Notes Link: If you want to make or view comments about this run, click here.
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Navigation Tabs
At the top of each results page are navigation tabs that allow the user to view additional
information about their building design. These tabs are discussed on the following pages.

Your Projects User Settings Company Account

Energy & Carbon Results | LS EPA EnergyStar | Water Usage | PV Analysis | LEED Glazing | Weather | 3D VRML View

General Information Location Information
Project Title: SF Location Building: SAN FRANCISCO, CA 34111

U.S. EPA ENERGY STAR: This tab will display the ENERGY STAR score and associated
data that can be used to benchmark the building design total energy use performance
relative to the U.S. EPA’'s ENERGY STAR requirements. Buildings that receive an
ENERGY STAR score above 75 qualify for “Designed to earn the ENERGY STAR” and
recognition from the EPA.

Water Usage: The water usage tab allows the user to apply a variety of water saving
measures, including efficient fixtures, water catchments, native vegetation, and others. It
also summarizes the potential LEED points available for these measures.

PV Analysis: The details of the photovoltaic (PV) potential analysis are listed in this tab
showing the individual PV potential for every exterior surface in the building. Price per watt
for the PV system can be made on this tab to account for rebates or other regional
differences that affect PV system cost. See the VRML view tab to determine the building
surface associated with each result.

LEED Glazing: This tab lists all the spaces in the building and their individual Glaze
Factor value. This data can be used to determine what spaces in the building could qualify
for LEED daylighting credits.

Weather: This tab contains a variety of weather data graphs and charts. These graphs
can also be set for specific data types over specific periods of time.
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3D VRML View: The 3D VRML View tab allows the building designer to review the gbXML
geometry data in 3D, and rotate it to review the placement of walls, windows, floors, and
other spaces. It requires a VRML Viewer program that is available for free* in the public
domain, such as the free Cortona VRML client at www.parallelgraphics.com for Windows®
operating systems and the FreeWRL VRML/X3D Viewer at www.apple.com for Mac®
operating systems to view these files. Click on the surfaces in the list at the right of the
window to identify them. When selected, a surface will highlight in red in the 3D view, and
its surface type will be displayed at the bottom of the window.

izing Exterior Wall Co

Mall Co o

Window

g

CORTONA

. WRML CLIENT

Surface Type: Roof
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Design Alternatives

The Green Building Studio Design Alternative (DA) feature allows you to
modify the base case assumptions and simulate the impact of these
modifications on energy efficiency. It is a very powerful feature that allows
significant design decisions to be made in very little time.

The Green Building Studio Design Alternative feature can be accessed from
the main “Energy and Carbon” results page link as described in the previous
section or on the Run List page blue icon adjacent to the Run title as seen in
the image to the left. The green icon can be used to see run values relative
to the selected run.

School example  Run List

Previous Mext

Runs Date U

[] @ & ok 2/Aug 23 06 2:54 AM|jfl

O @& gk 1Aug 22 06 6:30 PM|jfk

Previous MNext

For every project in your list, three Your project List Corporate & For Version 2+ runs this icon is dis
icons are available to access

additional information. The first blue Title Location Runs Completed
icon lets you customize project @ @ m FORTUNA, CA 2

defaults such as internal gains,

construction materials, glazing type, cooling and heating set points, and so on. This can
be useful when using Green Building Studio software to analyze an existing building that
has less efficient systems or less insulation, or if the default values do not represent your
project. The second blue icon allows you to view and edit project information. The third
icon facilitates managing project team members. You can invite other members of your
design team to participate in the analysis, and you can individually assign them rights to

the project (Read-Only, Download and Read-Only, Add Runs or Manager).

Clicking on either the Energy and Carbon results page Design Alternative link or the Run
List page DA link will take you to the Design Alternative page shown below. The top
portion of the table has standard links to the Run List, the results page for the base run
associated with these Design Alternatives. The section directly below lists the values for
all the parameters that have been modified for the currently modified design alternative or

the design alternative selected by the user.

Lagout Your Projects User Settings Corporate Account
Design Alternatives

Select parameters from tabs below, enter alternative name, then Add. After all alternatives added, click Submit to run them.

Project: Chicago Office Run List Base Run: Autodesk GBS 444 10th Office-c MEP 1zonhe.xml, Energy Cost: $16,612 Project setfings
General Lighting Roof Northern Walls Southern Walls Western Walls Easterr
Rotation Lighting Efficiency Construction Construction Construction Construction Construction
i} Mo change Mo Change Mo Change Mo Change Mo Change Mo Change
HY AL Lighting Control Glazing Type Glazing Type Glazing Type Glazing Type
Mo Change Mo change Mo Change Mo Change Mo Change Mo Change
Glass Amount Glass Amaount Glass Amount Glass Amount
Mo change Mo change Mo change Mo change
1. Select Changes Below. 2. Enter Alternative Name: 3. Add Alternative ] [ 4. Run Added Altematives |
[ Reset Dropdown Selections Below ] [ Save Added & Unrun Alternatives ] [ Cancel & Dont Save Added Alternatives ]
General ' Lighting k Roof k Northern Wialls k Southerm tfalls k Western Walls k Eastern Walls
. — Lighting Bificiency Lighting Cortrol Delete
R Energy Cost |No changs ﬂ |No change ﬂ D
Pedune LIRS 515590 LDD 20 lss than basem O
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Adding Design Alternatives

To add a design alternative, go to the Design Alternative screen associated with the run
(shown on the previous page). Begin making the modifications you would like to analyze
by selecting a tab and choosing the drop-down list value you would like to be applied for
this alternative. Enter an Alternative name, and then click the Add Alternative button.
Continue doing this until all the desired Design Alternatives are added.

At this point you can select the Run Added Alternatives button to place the DAs in the run
queue. Depending on the model complexity, server load, and the number of alternatives
you are analyzing, it will take between a few minutes and an hour to complete your runs.
Users can also add and run alternatives individually as they are defined or as described
above, add a group of alternatives and run the group at one time.

Once all the DAs are run, you can review their results either on the DA web page or the
Run List page.

Hints and Tips

If your model is large and complex it
will take longer to run. Try submitting
design alternatives individually as
they are defined. While that
alternative is running, define and
submit additional design alternatives.
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The VRML Model
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One of the download formats available on the Green Building Studio results web page is a
VRML file (see example above, left). This is a 3D model that shows what the gbXML
export has extracted from your project. Viewing the VRML file is a useful way of
establishing that your simulation is an accurate representation of the whole building.
Rooms or surfaces that are missing or that have been incorrectly identified (for example, a
roof shown as a shading surface) will be apparent in this model. In the VRML example,
the black edges along the roof have been exported to Green Building Studio as shading
surfaces and not roof surfaces. The image above right is an example of a DOE-2 file
opened in eQUEST. Notice there are several shades on the roof—this is because the
upper limit of the room objects on the top floor is not high enough to contact the roof. To
solve this, extend the room object’s top surface to above the roof’s top surface.
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Tip

S

At the earliest “massing” stages of design, define glazing areas in the
Revit model as “ribbons” of glass around the building, rather than
individual punched windows. This is easier to model in Revit
Architecture or Revit MEP, will reduce the simulation time in Green
Building Studio, and will provide enough accuracy to analyze the energy
impact of different glazing schemes.

If the gbXML file produces a message stating that horizontal surfaces
are missing, it is likely caused by room objects not being in contact with
the surfaces above

them. Adjust room F:é} Building Studio - Windows Intarnet Explor [ [5[x)

& | http:/ fws, greenbuildingstudio. com/SOAR{upload/S028.htm vl * || X 2 |

or space objects A
W 4 | @8 Green Buiding Studio G- 8 e - | Page + £ Tools - @~

accordingly. See

the message below
and the Revit

There are issues with this gbXML file.

1. Asignificant number of horizontal surfaces (floors and/or ceilings) appear to be missing from this

Architecture 2009 gbXML file. The total horizontal area (154 m?) should be approximately equal to the building area (297

. m2). Running this file through GBS would produce meaningless results. We suggest you review your
Room Object model for completness, and if you need further assistance submit your model on our Support page.
section for further Please be sure to review the GBS Revit Tutorial to determine how to check that your Revit Room objects

. are at the proper height.
details.

While using Revit
Architecture, plenums and other interstitial areas should have a room

object placed in them for them to be properly exported to gbXML. Any
room or space less than 2-meters high is assumed to be unconditioned.
If the DOE-2 file is opened in eQUEST and
there are several shades on the roof, it is

because the upper limit of the room objects
on the top floor is not high enough to contact

the roof. To solve this, extend the room

object’s top surface to above the roof’s top

surface (as shown on the right)
Design Alternatives drop-down list rollover

information may not be fully visible. Highlight

the text surrounding the drop-down lists, copy

and paste to a text editor or spreadsheet to

view.

Enhanced 3D VRML View legend may not be
fully visible. View the page on a screen size greater than 1,024 by 768,
or open the VRML File link on the left sidebar.
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*Free products are subject to the terms and condition of the end-user license agreement that
accompanies the download of that free software.

Autodesk, Green Building Studio, and Revit are registered trademarks or trademarks of Autodesk, Inc., and/or its
subsidiaries and/or affiliates in the USA and/or other countries. All other brand names, product names, or
trademarks belong to their respective holders. Autodesk reserves the right to alter product offerings and
specifications at any time without notice, and is not responsible for typographical or graphical errors that may
appear in this document..

© 2008 Autodesk, Inc. All rights reserved.

Autodesk
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