Early Design
Performance Modeling



N D-earbonizing the economy is
our greatest economic
opportunity since we mobilized

for WWII . O




Make the Right Decisions in the First Place!




Gensler

CONCEPTS
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Virtual Design & Construction

Information Modeling

Family

Cutain Panel_Type A
Curtain Panel_Type A1
Curtain Panel_Type A2
Curtain Panel_Type A3
Curtain Panel_Type A4
Curtain Panel_Type Ada
Curtain Panel_Type Adb
Curtain Panel_Type Adc
Curtain Panel_Type AS
Curtain Panel_Type ASa
Curtain Panel_Type ASb
Curtain Panel_Type ASc
Curtain Panel_Type B
Curtain Panel_Type B1
Curtain Panel_Type B4
Curtain Panel_Type B4a

Panel Schedule

Cost/Sq. Foot
75.00

75.00

75.00

75.00

75.00

75.00

75.00

75.00

135.00
135.00
135.00
135.00
75.00

75.00

75.00

75.00

Quantities &

]Hﬂlll]]ﬁl]

A
< al
N

Area
101654 SF
11215 SF
8132 SF
4066 SF
1249 SF
138 SF
100 SF
50 SF
9558 SF
1055 SF
765 SF
382 SF
75308 SF
10961 SF
864 SF
126 SF

l[llllllllllllllll..

N

S

Total Cost
7624062 50
84110625
609925.00
304962 50
93645.83
1033125
749167

745.83
1290375.00
142357.50
103230.00
51615.00
5648100.00
822102.34
6476667
942500

' 1 G

Visualization

Gensler

Individual Experience

Daylighting 6
Air Quality 7
Acoustics 10
Personal Controls 8

Community Stewardship

Transportation 7
Renovation & Re-Use 8
Floor Area Ratio

Public Green Space 10

Resource Conservation

Energy Consumption 6
Carbon Footprint 8
Material Recycling 6
Water Consumption 9

TOTAL 94/120

Performance Metrics



Virtual Design & Construction Gensler

Interoperabili

IES Toolkit

gbXML

<7xml version="1.0" 7>
<gh®ML temperaturelnit="F" lengthUnit=
xmins="http://www.gbxml.org/sche
- <Campus id="cmps-1">
- <location>
<NamE;Lung BE?\:IL, CA<fNam§> s . .
<ZipcodeOrPostalCode>090802</Zif 1d St d
<Latitude=>33.788000</Latitude> u1 I ng u Ios
<Longitude>-118.159000</Longit
</Lacation>
~ <Building id="bldg-1" buildingType="C
<Area>76613.276186</Areax
- <Space id="sp-301-Southwest_0
<Mame=301</Name>
<Description>Southwest Offices
<Peopletumber unit="Numberofl

the power of
open standards R




Analytical Geometry
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Architectural Geometry
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Virtual Design & Construction




Virtual Design & Construction Gensler

Performance Mandates

IES Toolkit

Individual Experience

Daylighting 6
Air Quality

Acoustics 10
Personal Controls 8
Community Stewardship
Transportation 7
Renovation & Re-Use 8
Floor Area Ratio 9
Public Green Space 10

Resource Conservation

Energy Consumption 6
Carbon Footprint 8
Material Recycling 6
Water Consumption 9

TOTAL 94/120

Ecotect




Gensler

GREEN BUILDING STUDIO



Performance Modeling

Whole Building Simulation

architecture
engineering
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Performance Modeling

Whole Building Simulation

Gensler

Shell Interface
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Performance Modeling

Green Building Studio

gbXML

<7uml version="1.0" 7>
<gbxhL temperatureUnit="F" lengthUnit=
umins="http:/ /vwve.gbxml.org/sche
- <Campus id="cmps-1">
- <Locations
<Name>Long Beach, CA</Names
<ZipcodeorPostalCode> 90802
<Latitude>33.788000+/L 3
<lLongitude>-118.1590
</Locations
- <Building id="bldg-
<Areas76613.

Annual Energy Cost

General Information
Project Titis: 009047000_01_01_Marykay_SunshadeStudy
Run Title: 3_perimeterZoneSfioors_02_4footSunshade_W xml
Buikding Type: Office

Floor Area: 175,265 #*

General - &
Rotation Lighting Effici LIfEI:'.‘I'rC|e CGSt
a De-larmping b ..
Hvic ventng connt AiINUAI CO, Emissions
Mo Change Occupancy/D =

Save

Electrict
Onsite Fuel

Etimated Energy & Cost Summary

£94,995
51,293,835

31759 tons
12.5 tons

Alternative name:|SestOptions Add

General
Atemstives Aol Elactric Cost
Betde 30 imaiting silent
Bele30  iraiting sulent

h Lighting /

Comstracting
o Cange

Metal Frame Roof without insulation

hetal Frame Roof with Code Compliant Insulation
Metal Frame Root with High Insulation

Metal Frame Roof with Super High Insulstion
wood Frame Roof without Insulation

wond Frame Roof with Code Compliant Insulation

woad Frame Roof with High Insulstion
wood Frame Roof with Super High Insulation
Cartinuous Deck Roof without Insulation

Cartinuous Deck Root with Super High Insulstion

Raaf

Energy End-Use Charts

Annual Electric End Use

b 1002

har 1 47

Annual Fuel End Use

Gensler

Location Information
Building: ADDISON, TX 75001
Eleciric Cast: 50.096/Wh
Fuel Cost $0.967/Therm
Weather: GBS_04R20_157074

Carbon Neutral Potential’ (co, emissions)
Base Run: 18157 tons
Orell Rencunbls AM6aons
Natura Ventiaicn 103050
Onemarue Use £0.2 tons
Net CO, Emissions: 1,465 tons

H3 Hummer

Equivalen:

1. Camoon ey e ha s ecuing r siecc use o base
% 4l 5 1 3610 Mo 544 1 o P, 24708 s

i et s o o st

Power Plant Sources?

85

22.4 Hummers

Nuciear 13%
Hydroelectric: 0%
Renewable: 1%
Other 0%
a5 on U

A EGRIO 2000 Data (2004 Piat Level Daa)

Water Usage and Cost®
Total 3.968,1
Indoor: 3,962,073
Outdoor:

$12.540/
512,501/
30iyr

Photovoltaic Potential*
Annual Energy Savings: 440 091 kWh
Total Installed Pans!

Cos 4,178,409
Nominal Rated Power: 522 kW
Total Panel Area 44044 1°

Maximum Payback

56 yrs @ $0.10/ K

a1 s surt
rate_ Paysach calcaton soes nat ek
artan e




Gensler

1Web-based

Platform independent ?
Distributed collaboration?
Updates & maintenance?
Resource support?
Lower costs?

| @ Welcome to Green Bui

Fle Edt View Favortes Tods Help ]

| (2] Search Favorites {5+ =

=t i
Address ‘E it (e méidetault aspx Pemai=ken_hali@a j B0 |k
Google |G~ r|en s B + | 1 soomansw Shizabioces > ysettingsw | @)+ | Sneat 21
o, - Y7 - A~ |web Search « [ Bookmarks - [Tsettings~ | £k Upgrads your Toolar How! ~ Emal ~ % Project List

Welcoms ta areen pulding studo ||k Add Tab

Breaking Hevs!
Green Building Studic |sunch s Catben Neutral Dazign Trainin,
See 3 building designed to b Carkon Neutral in five minutaz!

LT T |

BUILDING STUDIO

& o4

tutorial downloads support sponsors

] s to the

Eslecttre uasr

Carbon Neutrality is a Reality NOW with GBS!

USER LOGIN
New User Registration Userhame: ||
Lost/Urnalidated Logine ~ |F2e#ard:

Current Licensed Users:

s —

Thark yau Ken Hall. your email address has been
validated.

ich hars to slai croating a Naw Tomglas

Copyright® 2008 Green Building Studio, Ine., Patent
Pending

15V/Software Solutions

Privacy Palicy
Wersion 3.0 (DOE-2.2-44e) - Bualified Software for EPAG
2005

L Porer Darvay

444 10th Street - Sujte 300 + Santa Rosa, CA 85401 + p 707.569.7373 « f 707.568.7313

JEqu e Barwa Desity®

e per Ferson”

# Internet

cerabie e

Attribution



User Interface

Familiarity?

Cognitive demand?
Architectural and energy
systems decision support?

21

out

Logout

Breaking News!

Product Advisor

Froject:

tutorial downloads

Design Alternatives

Sedsct paramatars from talss bekow, Bnter aiternative rame, then A, Aftes o8 alternatives addsd, clck Submit 10 Pun them,

DOHTON0_ D1 01 Marykay_ SunshadeStudy|  Fun LISt

[Base Run: 3_perimeterZone Sllcars_03_withDut Sunshades s, Eneegy Cost; S24E.083

Gensler

support

General Ligting oethern walh,

‘Southern walls

Areattn,

ac

[ EMcerey [Corrrictee, Cormtrmter e
|Lightrg Cantral (Glazg Type

ant Siacs At

e

ct 2.Enter A 3. A Aeenstios 4 Run Adad Allemats

1. Sl

Resot Diapidun S

| Save Judod & Uerun Abematives

Cancel & Don? Sara Addad Allamates

Green Building Studio launches Carbon Meutral Design Training.
See a building designed to be Carbon Meutral in five minutes!

BUILDING STUDIO

tutarial

Your Projects User Settings

Carporate Account

= |

Erergy & Carbon Results

US EPA EMERGY STAR | Water Usage | PY Analysis

LEED Daylight | tweather | S0 YRML Wiew

tutorial support sponsors

File Downloads
gh XML File
VRIML File
DOE-2 File
EnergyPlus File
Weather File(binary}
Weather File(CSV}

Links
» Run List

e Design Alternatives
« HNotes

Product Advisor

Products by CSI
Division

Revolutionary new
transparent solar
control, low-e glass
with an unmatched
LSG of 2.33.

more info...

General Information

Project Title: 009047000_01_01_Marykay_SunshadeStudy

Run Title: 3_perimeterZoneSfloors_04_dfootW_ZfootS_Sunshade.x
Building Type: Office

Floor Area: 175 255 fi2

Estimated Energy & Cost Summary

Annual Energy Cost $244 737
Lifecycle™ Cost 53333316
Annual CO; Emissions

Electrict  1.761.4 tons
Onsite Fuel a0.4 tons
H3 Hummer Equivalent 164.7 Hummers
Annual Energy
Electric 2,460,073 kwh
Fuel 8 BB3 Therms
Annual Peak Electric Demand FA7.0 kW
Lifecycle® Energy
Electric 73,802,190 kyvh
Fuel 260481 Therms

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

Location Information
Building: ADDISON, T 75001
Electric Cost: $0.096/kWvh
Fuel Cost: $0.987/Therm
Weather: GBS_04R20_157074

Carbon Neutral Potentiall (CO, Emissions)

Base Fun: 1,811.8 tons
Cngite Renswable Potential -71.5 tans
Matural Yentilation Potential: -101.8 tons
Onsite Fuel Offset/Biofuel Use: -50.4 tans
Net CO,, Emissions: 1,598.1 tons
H3 Hummer Equivalent: 144.4 Hummers

1. Carbon neutrality is defined here as; reducing grid electric use from the base run by a percentage equal to 1l
portian from fossil fueled power plants, defined below, and on site fossil fuel use is offset or eliminated

Electric Power Plant Sources?
Fossil: B5%

Muclear: 13%

Hydroelectric: 0%

Renewable: 1%

Cither

1%




Gensler

3 Interoperability

Import Functionality?
Geometry acquisition and
validation?

Timely and
detailed feedback?

<?uml version="1.0" 7
=gbxML temperatureUnit="F" lengthUnit=
smins="http:/ fvivewe.gbxml.org/sche
- <Campus id="cmps-1">
- <Locationz
<Mame=Long Beach, CA</Name>
<ZipcodeOrPostalCode=90802</Zif
<Latitude=33.788000</Latitude=
<Longitude=-118.159000</Longitt
</Locations
- =Building id="bldg-1" huildingType="C
<Area»76613.276186</Area>
- <Space id="sp-301-Southwest_0O
<Name>301</Mame:>
<Description=Southwest Offices

Breaking Heus!
Catbon Neutral Design Training.
Carban Heutral in f

3
: !EHILD\\I(‘: STUDIO

User Logout Your Projects User Seftings Corporate Account =

Energy & Carbon Results | US EPA ENERGY STAR | Water Usage | PY Analysis | LEED Daylight | Weather | 3D URML tiew

<PeopleMumber unit="Numberofi
File Downloads ) ) )
abXML File General Information Location Information
YRML File Project Title: 009047000_01_01_MaryKay_SunshadeStudy Building: ADDISON, TX 75001
un Title: 3_perimeterZone&fioors_04_dfootyy_2footS_Sunshade.x ectric Cost |
E“e““;IL Run Title: 3. ZoneSfloors_04_4foatW_2footS_Sunshad El Caost: $0.09B/kvh
EnerqyPlus File
Weather Fila(bi Building Type: Office Fuel Cost: $0.987/Therm
Weather File(CSV) Floor Area: 175,255 fi2 Weather: GBS_D4R20_157074
Estimated Energy & Cost Summary Carbon Neutral Potential! (co, Emissions)
Annual Energy Cost $244 737 Base Run 18118 tons
+ Design Alternatives Lilecycle” Cost §3333316 Onsite Renewabls Potential 15t0ns
o MNot :
Hlotes Annual CO, Emissions Natural Ventilation Potential 1018 1ons
. Electrict 17614 tans Onsite Fuel Offset/Biofuel Use: -50.4 tons
Product Advisor Onsite Fuel 504 10ns
Products by CST H3 Hummer Equivalent 164.7 Hummers Net CO,, Emissions: 1,588.1 tons
Dit n
Annual Energy H3 Hummer Equivalent: 144.4 Hurnmers
Electric 2 460 073 kWh 1. Catbon neutrality is defined here as: reducing grid electiic use from the base run by a percentage equal to the
Revolutionary new Fuel 8,683 Therms portion from fossil fusled power plants, defined below, and on sits fossil fus| uss is offset or sliminated.
transparent solar " 2
e N e Annual Peak Electric Demand TAT0 KW Electric Power Plant Sources:
with an unmatched Lifecycle” Energy Fossil: 85%
LSG of 2.33. Electric 73 802,190 kwh huclear 13%
more info Fuel 280,481 Therms Hydroelectric: 0%
*30 -year ifa and 6.1 % dissount rate for costs, T Dees notinolude eleetio transmission |osses. Renewable 1%
Other 0%




Gensler

3Interoperability

Run List 009047000 01 01 MaryKay SunshadeS

arne
Southwest Offices

Numberofi ion 2+ runs thi




Gensler

3 Interoperability

Export Functionality? A8 A
Integration with S UILDING STUDIO
Consultants? I

Logout Your Projects
Erergy & Carbon Results | US EPA

General Information

Weather File(CSW

Estimated Energy & G
e Run List Annual Energy Cost
acinn Alternatives Lifecycle™ Cos




Library Support

Library support and
recommendations for
construction assemblies
and materials?

Gensler

Brezking Mewrs!
Green Building Studio launches Carbon Meutral Design Traini
See 3 building designed to be Carbon Meutral in five minutes

BUILDING STUDIO

tutnriarl

Logaout

User: Your Projects User Settings Corporate Acco

Select parameters from t

Product Advisor

Gorgle Frim—11

\Page s best vi

1
BUILDING STUDIO

tutorial

Your Projects

User Seftings

Corporate Account

s | Nearest GBS Stations

Station List Distance

Products by CSI Division | |Project: 009047000_01_01_MaryKay_SunshadeStudy FEur List

G | Lighti R
Revolutionary nesw enera ighting I
transparent salar Rotation Lighting Efficiency Construction
contral, low-e glass 0 Mo change Mo Change
with an unmatched LSG H'AC Lighting Control
of 2,33, Mo Change Mo change
more info...

Design Alternatives

Vignette

1. Select Changes Below. 2. Enter Alternative Name:

Reset Dropdown Selections Below

General K Lighting K Foof

_ arwd Construction
ms?ﬁg{ Mo Change

Glaging Type
j |N0 Change

Mo Change

metal Frame Wall without Insulation

Metal Frame YWall with Code Compliant Insulation
Metal Frame Wall with High Insulation




Gensler

5 lteration

Product Advisor

Eﬁl CI e nt p aram et rl C Products by CSI Division Project: 696052000_01_Initial Fun List Base Run: B2_01_PerimeterZoneStudy&0reintation, Energy Cost: $53,74
1 1 1 General Lighting Roof Northern Walls Southern Walls
S I m u I atl 0 n S an d an al yS I S? izﬁztggﬁ?;?:f Rotation Lighting Efficiency Construction Construction Construction
a a a contral, low-e glass o Mo changs Mo Change Mo Change Mo Change
Support adaptive iterative e R e .
. more info... Glass Amount Glags Amount
design process?
e VI!M"E S 1. Select Changes Below. 2. Enter Alternative Name: 3. Add Altemative | 4. Run A

Reset Dropdown Selections Below | Save Added & Unrun Alternatives | Can

General Root

Lighting i Haorthern Wialls i Southern Witalls

Breaking News! Alternatives Arowial Brurgy Cost rgmmj m’m Delete | [~
Green Building Studio launches Carbon Heutral Design Training lo Change =l
Sz 3 building designed to be Carban Neutral in five minutes! S — [ -
3 +75 deprees $54 115 +75 -
tutorial +60 degpess 354,090 +60 -
+45 degrees 54 010 +45 -
User Logout Your Projects User Settings Corporate Account 30 degrves 350923 = [
+15 degress §53 525 +15 y—

Product Advisor #1F Csi

Products by CS1 Division

M Only show checked items T Show all altermnatives

Revolutionary nes
fransparent salar

Ken
o 1 perimeterZone 01 05 oneFullFloorWithe'Sunshades,  [Mar 5 08 7:01 PM | 135051 | $54,511 (£3,005) 173.8 | 567,826 | 304 640

control, law-e glass Run List 009047000 01 01 MaryKay SunshacdeStudy 15V/Software Sclutions Copyright® 2008 Graen Building Studis, Inc., Patent Pending
with an unmatched LSG 4
of 2,33, Prewious Mext
. Annual [2.nruall
more info... Eloor |, Joousl “ECEE | Anoual (ST AR Delete
Buns Date == (A [Elec ot ELEL Demand Etwh Use |(ktuftz)| =
Cot [Ty
@G, .., . cen
[ 3 perimeterfoneSAoors 03 withOukSunshades xml Mar £ 08 6128 PM| | |1I7SZ50\ $239,471 ($8.612 | TEdd 2434491 873 £3.5 r
[ W %] Ken
!_ 8 e e 07 dEeErreeh e 1ar 6 08 600 Pl P (175255 5236,712 [0.598 | 750.1 [2.aes. 749 gee | 529 r
QDG Ker
[ 3 perimeterfoneSoors 01 2footSunshades NSEWxml  [Mar & 08 5:32 PM) L 175255\ $236,354 |£8,602  746.9 12,462,021 872 523 I
@ (%] Ken
!_ 3 perimeterZonebfoors 04 Hooltd 2footS Sunshades [Mar 6 03 5102 PM| A0 | 175255 | 6236, 167 [$0.570 | 747.0 (260072 gee | 528 r
QDG Ker
[ 2 perimeterfone U2 oot 2focts Sunshade W Servor[Mar 608 3:21PM) L | 35051 | 55,070 |£3,091  176.3 | 573,644 | 313 B4.8 I
Q (%] Ken
r 2 perimeterZone 03 withOutSunshades.xml rar 6 08 2:23 e P (35051 | 85,50 53,036 | 1729 [S7ates [ 308 [ es2 I
@@, imeerzone 12 Foosunshade Mol ar & 08 2113 P ';i"‘; 35051 | $55,135 [$3,080 | 1767 | 574355 | 312 | 648 r
@D, cen
I 2 perimeterfone 01 #foctSunshades HSEW xml Mar £ 08 2116 PM) L0 135051 | $EE14T ($3,091 1766 | E74,HE | 313 £4.3 r
=
=

Ker
[ 1_perimeterZome_01_07_withCutSunshades.xml Mar 5 08 5:51 PM| L) | 35051 |run Failed




Gensler

6Visualization

Post processing capabilities
including visualization for
qualitative understanding?




Gensler

6Visua|ization

Schematic Study:
Relative Performance of 4 Horizontal Sunhade Options by Facade Orientation

anrisal Fus End Use

Mary Kay Corporate Expansion - Phase |
Addison, Texas

et grac et comssckamms_smargy ssps] AlRes D=0k R D=2068 &R T3 pam 3672008

Notes:
Simulation of & typical flocrs anly with default values for systems and assemblys
Only variable is change in Sunshade configuration on each fagade as noted below.

Green Building Studios DOE-2 Simulation

Energy & Cost C0O2 Emmissions Annual Peak
EUI Annual Energy |30 yr. Lifecycle Electlcal Onslte Fuel |Elect. Demand

Description Lb/SF/Yr $ 3 Tons Tons KW

| without Sunshades 53.5 $248,083 43,378,806 1,786.1 50.6 764.4
| 2 Sunshades N,5,E & W 52.9 4244956 $3,336,302 1,762.8 50.5 746.9
[ 4 west & 2' South Sunshades 52.8 $244,737 43,333,316 1,761.4 50.4 747.0
| 4'West only 52.9 $245,260 $3,340,441 1,765.5 50.2 750.1
[ Difference - Best & [ 07 | 43346 | Sas5580 | 24.7 | 0.4 17.5

sty graachuldizgsindio com'ickarme, seargy 25pa? AliR:=ID=0& Rl D=20668 & R=Tilo=3_pan_. 362008




Gensler

Design-based

Clarity of information needs
in the design stage?
Provisions for meeting
information needs in the
design stage?

Brasking News!
Green Building Studio launches Carbon Heutral Design Training
Sez a building designed to be Carbon Neutral in five minutes!

BUILDING STUDIO

User Logout Your Projects User Setfings Corporate Account =

Energy & Carbon Results | US EPA ENERGY STAR | ‘Water Usage | PY Analysis | LEED Daylight | Weather | 3D YRML View

lﬁsa{@ﬁfds United States Environmental Protection Agency I~

« VRML File Energy Performance Rating
» DOE2 File
« EnergyPlus File Based onthe ENERGY STAR Target Finder

Fi

Weather File(binary}
Weather File(CSV EP4 Space Type Office
Links EF4 subSpace Type ’_L|

« Run List

. '[:e“"’i‘ n Alternatives Metric Your Design Target Top 10 Percent Units
« HNotes

Energy Performmance Rating 26 95 o0 1-100
. Energy Reduction 39 53 45 Yo
Product Advisor
Site Energy Use Intensity 53 53 45 kBtu/Sg, FfAr
S';\':'::g]ts by CSI Source Energy Use Intensity 165 126 150 kBha/Sg. FLfyr
Total Annual Energy Cost 244,737 244,973 222,282 %
N Total Annual Site Energy 9,262,039 9,270,990 8,412,240 kBt i
Revolutionary new
transparent solar Tatal Annual Source Energy 28,944,267 22,088,228 26,292,852 kBt
control, low-e glass CO2 Efnigsions 1804 1376 1638 tonsfyear
with an unmatched COZ Emissions Reduction 39 53 45 %
LSG of 2.33.
more info...

Alerts from US EPA Server

Results Page
2

ghette




