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\Cre mg Supply and
Ental Impact.




ASHRAE Sustzinz ol lnligEishViEs
ASHRAENSAVOIKING hard In'a wide range of areas
GISIHHLEANENJOalS ofisustainability for reduction in
ETOVANEEaNd green house gas emissions.

ZOVGESTIAlEGICHRI 2l
SreeniGuide 2ndriEdioen
SUStainability Readmap!
VISION 2020iReport — NZEBIgoals

BUIldIg Performance MetricsTRrojects

ASHRAE BUIIdIng Energy Labeling Program
=Egucational; Certification & Research Programs

AGVENCEWRENENgY Design Guides (AEDG)
Staneana s RProvisions

Staln @ al 1898 P

st Stan@ara 100




Computers 1%

Electronics 7%
Wet Clean 5%
22% Residential " Refrigeration 8%
Cooling 12%
| Lights 11%
329 Buil g Water Heat 12%
'J T | Heating 31%

ndustry

: I Cooking 2%
S B Computers 3%
UELE Lty N I Forigoaton 4%
28% 18% Commercial - | B Office Equipment 6%

B Ventilation 6%

I Water Heat 7%
Cooling 13%

. Healing 14%

. Lights 26%

www.highperformance buildings.gov

Buildings Consume
40% of US Primary Energy


http://www.highperformance/

Buildings ReafesEl

N Y0 GlfrEShAWaLE: consumption
@506 0fweod consumption
38806 0f CO2 emissior
DL 0fiwaste generation
V0RO Energy use

3 55“. Olghatural gas use

72% of electrical energy use




PER CAPIIA ENEREY
CONSUVIRAFIEIN

Worlelwicele Averag e 200 Kwh/capita/year
ehifel F - 1800 Kwh/capita/year
EORE | _‘ 6000 Kwh/capita/year

~ USA L & 16,000 Kwh/capita/year
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1 QB o0 20 200 2020

World Encrgy Conosumption Projections
COMPARATIVE CHART KEY

Projecied SAmnual Energy ©orsumption (2020
— Snnus Energy Com=ampbon C2000]

Mexico I

Africa

Canada

Brazil

S. Korea
Aust. IN.Z [l

Country / Region Energy Consumption Projections

Souwoe: LS. Enangy Ivlomnation Admirdstraicn

Eialisfics Cerdar



Procuction ziriehiggele) g

MO76 2005 2030
Ql - 709%/30%  80%/70% 27?7

6aS L 00% 70%/30% 7?77




The Crc‘r piiBeing Green

HR20068GI0RallEMIssions: 28,000,000,000 MT
2006FUSATEMISSions: 5,700,000,000
~ United States Share: 20%

GEIobal cost of mitigation: $10,500,000,000,000
2 USSShare: $2,100,000,000,000




Our Greatest Opportunities? \
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Energy Efficiency in
Existing Buildings

What Have We Learned?
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I
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Ny Energy ciency aric
Sustainable Buildings

Ifrerie Life Cycle of 2 Suileirle

Initial Consiruciion Cost is only 2%

Operatiua' anc £ nergy Cost Is only &%

i o - Lid & -}__,_«,,; : _1.11'1 e

e er— y -

Occupancy Cost ACCOUINTS for 92%

T




Our Greatest Opportumtles
I\ i'i! . ?E :

Qﬁ;ﬂ‘*
Paos® - -
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1. Leglslatlve/ Polltlcal
2. Economic
3. Technical



ASHRAE — Cohesive
Rhogam 1o Promote
ENErgy Efficiency in
EXIStIng Buildings

| * Standards
|+ Guidelines
e Design Guides
e Design Manuals
 Handbooks
& = Educational Programs




Net-Zero-Energy Buildings

renewan!
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ASHRAE Susizinzlo iy
@netiVes
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\dvaneed Energy Design Guides (AEDG)
0% Series —Retail, Office , K-12 Schools,
‘Warehouses - Already Published

Highway Lodgings, Health Care Facilities




ASHRAE AEDGs

If Every One of the 185,000 Downloads of _t_he
i(5S leted In Just One Project Berrfg

E)]éélgned at 3@,/0 Savmg;-_ =i i

D

I
1=
-

"
-
-
-
=
-
rin
- =
-
=




DEVAIOPINENt of the Guides

eRIEPration o Partner Organizations
VIEEWEIHENT Via Steering Group
Voluriiger ieziriEifelg

S5 IVEmbet RPIOJEcCt Committees

85001 to 5000 PENSENENrS to develop each
REVIeEwed multiple times during writing

The
LIGHTING




INGWANVHat?

AGGEIIeRRIBAdVanced Energy Design
SUIdestRianned or In Process

o ides for Existing

0 Business Case
_ Te éhnical Guide
= Owning and Operating Guide




ouTE N Forward for the
AL GS

AEOINplete the 30% GUide Series
MEOITplete the Existing Building Guide Series
DEVEIopIthe 50% and NZEB Design Guides

*Sarget completion of the 50% series is 2009-2011
etion of the NEZB series Is 2013-2015

e Target comp




50% aned N4l ]y
Gdes

guides are being planned

as been done to provide
ation of research

ed these will have more emphasis
rated design process

pletion of 50% series is 2009-2011

rget completlon of NZEB series is 2013-
2 5




Starcare J Development

90.°1 - Dasin] --Commercial Buildings,
EXCEPIMIOW-RISe Residential
SOaIFB0YONNErEaSE In stringency
pEWWEEN 2004%ahd 2010 versions

1891 P — 'ign of High-Performance Green
BUIldings
INtial target 1s 30% over 90.1-2004

100~ Energy Conservation in Existing
- Buildings




Current State Adoptions of
(e Standard 90.1

* *
KS MO

MA
Ri

W/

*
AF

. ASHRAE 90.1-2004/2006 [ECC, equivalent or better
. ASHRAE 90.1-2001/2003 IECC ar equivalent
I:I ASHRAE 90.1-1999/2001 IECC ar equivalent
|:| AZHRAE 90.1-1989/2000 IECC ar equivalent
I:I Older or less stringent than W)

Ok + e H SC
*

TX '

1 Armerican Samos
C Guam

ASHRAE 90.1-1989,2000 IECC u _
[] o statewide code e =3 M. Mariana Islands
. -
<& Adoption by countyfurisdiction above HI {Ep} 3 FPuertno Fico -
state mandated minimum

L= Virgin Islands &5 of 0408




Our P {HEorward for
Standard 90.1

AEONSIdern Plug and Process Loads
Evalliate use of Cost Based Site or Source EUIs

~[Developithe User’'s Manual

» Consider RPerformance Based Analysis



L

ANSI/ASHRAE/IES/USGBC Standard 189.1-2009

ASHRAE STANDARD

Standard for the
Design of
High-Performance,
Green Buildings
Except Low-Rise
Residential Buildings

Approved by the ASHRAE Standards Committes on June 2009; by the ASHRAE Board of Directors on June
2009; and by the American Mational Standards Institute on June 2009,

ASHRAE Standards are scheduled to be updated en a five-year cycle; the date following the standard number
is the year of ASHRAE Board of Directors approval. The latest copies may be purchased from ASHRAE Cus-
tomer Service, 1791 Tullie Circle, NE, Atlanta, GA 30329-2305. E-mail: orders @ashrae.org. Fax: 404-321-
5478. Telephone: 404-636-8400 (worldwide) or toll free 1-800-527-4723 (for orders in US and Canada).

@ Copyright 2009 American Society of Heating, Refrigerating and Air-Conditioning Engineers, Inc.

ISSN 1041-2336

' Illuminating

ENGINEERING SOCIETY

American Society of Heating, Refrigerating

and Air-Conditioning Engineers, Inc.

1791 Tullie Circle NE, Atlanta, GA 30329
www.ashrae.org

-



)Jr,)- Foyward for
a oard 189.1

eompleterandiRuplish the Standard in 2009

BSEENClear Nimeline'toyGet to Net Zero in 2030

SDEVEIop the User’s Manua

SldentifypApplication of Renewables in Dense Urban
Areasts

= Consider Two Tiers of Energy Performance
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ANSIASHRAE/IESNA Standard 100-2006
(Supersedes ANSI/ASHRAE/IESNA Standard 100-1995)

ASHRAE STANDARD

Energy Conservation
in Existing Buildings

Approwed by the ASHRAE Standands Committeson June 24, 2006; by the A SHRAE Board of Directors on June 23,
2006; by the llluminating Engnesring Society of North America on July 17, 2008; and by hed marizan Mational
Standards Insfilute on June 30, 2006,

ASHRAE Standards are scheduled to be updatad an a five-year cycle; tha data following the standard number is
thia year of ASHRAE Board of Diectors approval. The latast coples may be purchassd from ASHRAE Customer
Servica, 1791 Tullie Ciele, NE, Adarta, GA 20329 E-mall: andars @ashrag.ong. Fax: 404-321-5478, Tale-
phane: 404-636-3400 (workhwida) o £l fes 1-800-527 -4723 (for odars in US and Canada).

© Copyright 2008 ASHRAE, Ine.

IS5H 1041-2356

AUTTIORITY
luminating Engiresring Socisty of North America
WL [BERE.Or g

American Society of Heating, Refrigerating
and Air-Conditioning Engineers, Inc.

1721 Tullie Cirdle NE, Atlanta, GA 30329
www.ashrag.org

27



Our Pa orward for
Standard 100

aElrnierdevelop the standard
MG eEnergy Conservation Measures (ECMs)

- INciude ;gﬂycle Cost Analysis techniques.

« Consider.requirements to do Energy Modeling
andilload Simulation



mﬁ ENErOVAlargets

ASEIRAE ENERGY TARGETS
Steliteoh IStandar Standard AEDGs
10), 1l # 0O0),11 189.1 HtHHF

| Dt 1# D
L 70,70 | - :

“ﬁg 49.0 37.3 | 54.26
80.6* E490l IR 4095 267 3827
- 420! 2R 36.1 240  35.70
| 36.0 | 18.0 3185 180 31.85
‘_;’, _L 24.0 ! 12.6 182 | Zero  Zero
“ 18.0 ! 6.30 910 | Zero  Zero

mm DZMING0! | Zero Zero | Zero  Zero

Excludes .and Process L.oads ** Including Plug and Process Loads
#1argeted at 30% below Standard 90.1-2004_Excludes Plug and Process Loads

# #1argeted at 30% below Standard 90.1-2004 Includes Plug and Process Loads
### Targeted to be at 30% below Standard 90.1 for- 2007-09 50% for 2009-11 and net zero 20013-15



Energy Reduction Proposal

-®- Standard 90.

O ASHRAE BOD Goal

-=- Standard 189

2010 2015 2020 2025 2030
Year



lclentify Potsniizl SneieVasEvile
Veasures for Existne)itiileiiglefs

) Routins MJair; ance and Repairs
| Retro=@or{1missio g

Y| Tty Tar t/Negotin SE
SEnent: Fi' _ut and Improvements
SSEEquipment Replacement

o Major Renovations



BRI R HEINENErGY, Saving Measures
for Exisiine Stiilelificfs

Suilcline =nveleels Lighting Systems
Wirglclow ReolzigernlEy) T8 Versus T12 Lamps
SEIAFEIMS | Compact Fluorescent Bulbs
SEIkINg/Sealing™ Electronic Ballasts
SRERced Insulation _ Day Lighting Controls

. | Motion Sensors

FIVAC SYSES Controls/Other
HigherEQuip. Efficiencies Management Systems
Heat RECOVE! Maintenance Systems
Displacement Ventilation Monitoring/Auditing
DOA! Applied Photo Voltaics
GSHP Variable Speed Drives



WERHIVAROIEN AP ERErgY
Saving Meastrgs iof=4Silgle
Suilcliriefs

ROIEGINEOmMmMIssioning
gl Retro Commissioning



Wny [SAEXEOITREX
so Criilazlk

s UldInegskelevery complex
Prototypicalimeachines
Unigue
SuUlltogk Slte
BUNsLYhand
>Tnc)l Sands of independent components

- Most bui dings do not operate as
Intended



ASHRAEZ Guldalinzs
PEINRAE Guideline 0-2005.

The CormnissiopinefRlfoleiss
TIPESHNENCEIMMISSIoning process capable
lf/mJ e agm;/ and Its systems meet the
OWRNEN'S PrOJECH requirements

ASHRAE Guideline 1-2007.

IRERIVAC COmmISSIonIng Process
DESCHIES the technical requirements for the
P [cationiofithe commissioning process that
' l verlfy HVAC systems achieve the owner’s

Project requirements




Our 9;13, OWard ror
Cors lSSlonlng

 Propple)s mg,v lUeef Commissioning
NRroVide T aining throtigh the Chapters
 Provide Ec ucational Programs

\ p ovide Qrtlflcatlon Programs

continue Development of our
Commlssmnlng Guidelines




suraEAt-orward for
Operation e UENNCHER[H:

aeomplete the Worksof the TRGs
SPIOVIde Training through the Chapters
 Priovide Educational Programs

Pro: ide Certification Programs




ASHRAE Sustatig Siiey
Anitieriives

INtegletediBuilding Design
. IBD Mantialief Practice
3e dlng Information Modeling

BIM Guide
“SMART” Documents

-ding Performance Metrics
Carbon Equivalency Based

AS AE uilding Energy Labeling Program




1Y/ EANGCEE R e RicaSE e bulding infermatien from which data
SEXUEEEWNONIENEAIEIConSCtion decuments and ultimately
| iaCllitatereperation

& [y
Scheduling t GIE Integraticn

Simulatien Structure
Cast Estimation * * Enargy &
Analysis Tools

Infernaticnal Alliance for Interaperakility
Model Based Infarmation
1Y

Web & Madi oyt
Sta ndardals“_; {

FHatiBnal CAD Standard
"I' eantfic infermation

D001 AEC Inbowysiess, e

Jan03-2002




SUIBIneEniormation Modeling

Energy Simulation and Modeling

=g .:I.“i""—!u.. B —— -
Nt did4an i s M iaawmmsmd s
b e NI — | —
99884 i | na mmir aw smpac

1 \

Temperature / Thermal Loads ~ Air Flow for Heating / Coadling

. . -




BAS Wireless Architecture

BACnet WIFI Mesh
BACnet MSTP, IP, Ethey_rggtar""

-

BACnhet
_ MSTP
" Mesh

-

i ]

. Field ;

Unitary  Controllet

i i) il

8




Performance Tracking Visualization

Building Load
(Whole Building) 3.5 tonsf1000 sq.ft.
tons/1000 sq.ft.
15 - 1 1 i
1 21 0.60 j 1
Chiller Efficiency 065 i 2t 2 2
% T4 -
- NEi ot :
TEREE N g8
|  E—
Energy Use Intensity ' |
(iholkc Hicg) 25 KWhisqfimo. 2 i S :
kWWh/sq.fi.-mo. Il 1 LUy
Efl.!liﬂ!!fﬁ;‘_‘f“-g:‘- 1.3 KWh/sg.fYmo. 1.3 KWhysq.fmo.
0.20 5}sq.fifmo.
| '«!I I




ASHRAE ReseziferRice] el

REEEATGHIStegic Plan identifies
(Mzny ensre)y il ency [OpICS

ASHRAE Research Strategic Plan 2005-2010

/ bZ ‘) llll"lOfl C "f jQE_ n ﬂeW Navigation for a

Sustainable Future

TOJECIST |

ASEIRAS trateglc Plan alements
Y ERENENgy: efficiency —given
PHICHIIYANTRESEarch Strategic Plan
WVOTKINGWIth Research
Advisorny Panelland USGBC
RESearch Committee to identify
nightpriority building energy
research




ASHJR%/-\E EGcanonaland
Ceriification IpiiEiies

ASHRAE Ecluczitionkl Programs
- al.aarnine

ACOTNPIVINgAVItI 31‘ dard 90.1

B UTdIng Commissiening

g=NgINEENNg rorsSustainability
) ASFIRAE Ge,rtli‘“c‘ tion Programs:
SENGINELring for Sustainability Professional
SBUNAMmorOwnership and Operation
= (COMMISSIGNING
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DIINTREIJ OTITING

urdings
Viagazine

Foulls g ol

= Case Studies

B 2 o o My
B 0T o £ i s S8

= | essons Learned



Ststairrineg Our FuiLlfrs

) I P - 1=y 2~ Yy n ,.n .
F)y F' ' ‘l(!,f-'-",l \ !5 CS[
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Togethpr Wé can Build a Better Worlldlz
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J_S_ustalnlng Our. FOTH
""’y Re&building Our Pz

-I-I' _-|._"r
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Sustaining Our Fut
Rebuilding Our fPas}

-I-

Y

When we n.._.g,eu tprprese
usgealone. IEO‘L TWwork as our

descendelgis ,ku /

John Ruskin 18Ho8s

Thank You
for the OppomtuRINACRSERE
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