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Session Overview

ENERGY STAR

« ENERGY STAR & Energy Efficiency

 Integrating Energy Performance into New and
Existing Buildings

* Energy Modeling Demonstration
e Target Finder Demonstration
e Federal Recognition

 Avalilable Tools and Resources

wEPA



A voluntary
program
(est. 1991 by the EPA)

ENERGY STAR

that enables organizations of all types
to achieve their best in energy efficiency

Recognized by over 70% of U.S. Households
SEPA



Eligible Space Types

ENERGY STAR

MORBSs Hospitals K-12
R Schools

e

- . _ . . .
WEPAOtherS include: Warehouse, Residence Halls, Courthouses, Financial Centers



Energy Use in Healthcare

« Healthcare Industry spends $8.4
billion* per year on energy

« Existing buildings can be 35% more
efficient (EPA)

* Newly designed buildings can be 509
more efficient (LBNL)

*Source: 2003 EIA CBECS data for healthcare, converted to 2006 dollars

wEPA



Missed Opportunities

ENERGY STAR

Hospital A Hospital B

ENERGY STAR

120 Beds 120 Beds

150,000 Square Feet 150,000 Square Feet
$820,000 $720,000
$5.42/SF $4.76/SF

wEPA



The Difference...

ENERGY STAR

Hospital A:

« No commitment to energy-efficient
design

* Energy modeling not used in decision
making

» Addressed first costs rather than life
cycle costs

* Design decisions made purely on
aesthetics and function

» No energy performance improvements
post-construction



The Difference...

Hospital B:

 Attention to energy performance
post-construction

« Assessed performance with
benchmarking

* Retro-commissioned facility years
after opening

 Used low-cost O&M
Improvements

* Earned the ENERGY STAR




What if Hospital B was Designed to
be Energy Efficient?

ENERGY STAR

Hospital B

 Incorporated energy
efficiency at all design
stages

DESIGNED

] TO EARN THE

e Used energy mode“ng to NEGYSTAR

3 earn the designation: s bt

0 S nued imorovi
150,000 Square Feet® Continued IMProving POsSt |z et

$620.000 construction
)

$4.78/SF

wEPA



The 2030 °Challenge

ENERGY STAR

| * All new buildings designed to use
50% less fossil fuel

* 60% by 2010
 70% in 2015
* 80% in 2020
* 90% in 2025
« Carbon-Neutral by 2030

www.architecture2030.org

wEPA



How Does Your Design Compare?

EPA’s Target Finder
Energy Modeling Tools

Your Design

it

wEPA




Target Finder & Energy Modeling

ENERGY STAR

LD

* Help optimize the building design

DESIGNED

* Help prioritize investment in the TOEARN THE
strategies e

design meets US EPA
criteria. The building will

e Evaluate energy efficiency S s e
* Allows for national recognition

Best Practices for Creating High Performance Healing Environments™



Target Finder

* Rates the energy
performance on a 1-100
scale

 Inputs include basic
building characteristics

« Estimated annual energy
consumption

—Enerqy Modeling Tools

wEPA
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US EPA Energy
Performance Rating System

ENERGY STAR

The rating system overlays a
1 to 100 scale over national
data, which gives relative

meaning to energy use.

"Number of Buildings —

Benchmark Score 25

Highest [ Building Energy Use | = | Lowest

wEPA



US EPA Energy Performance
Rating System

\ Y

Number of Buildings

EPA

Sample Acute care

177 bed facility

280,000 square feet

1052

Highest

Benchmark Score 25

_

KBtu/ft?/year

550

Building Energy Use

443 353

ENERGY STAR

183

—

Lowest




Where Is Target Finder? i

ENERGY STAR

www.enerqgystar.qov/newbuildingdesign

wEPA



@Backvo- @ @ \J_;j|pSearch '*;:?Favnrites @|E}E'; |-'9_-;| '|_J Y,;;a'ﬂ \3

Address @ hikbp: f ey energystar, govfindes, cfm?c=new_hldg_design.new_bldg_design

ﬁh da® SUPERIOR ENERGY MANAGEMENT
—ﬁ N _ CREATES ENVIRONMENTAL LEADERS
W” by

1.5, Environmental Protection Agenc
-EI'I gency

About EHERGY STAR - Hews Room - FAQs Search | m
ENERGY STAR [ "Products | Home Improvement | New Homes [[iMIEIPSR AIENSN Partner Resources |
Buildings & Plants Home = Buildings & Plants = Tools & Resources Library = Hew Building Design

Guidelines for Energy New Bu |Id |ng DES|g N =T ',.._-:Ii \
i == | 8 i
Management = Help protect our environment by designing buildings with S J )

superior energy efficiency resulting in top energy perfarmance.
Thiz site offers information to help architects and building

Toolz & Resources Library

Expert Help design professionals take advantage oftools and resources
o i from EPA:
Hew Building De=ign
Benefits & Recognition Benefits and Recognition AR
EMERGY STAR Challenge  Find out how to jain the EMERGY STAR partnership, distinguish your design
far Architects projects among the nation's hest for energy performance, and receive A
recagnition fram EPA, MEH STA
See the Resutts i NGE

Energy-Efficient Design A&E Firms Meet the 2007 ENERGY STAR Challenge

£ Seethe list of 23 architecture firms and their engineering teams that are leading
he way and showing others that building designs can earn the ENERGY STAR
and prevent greenhouse gas emissions.

Target Fincer - EP& Rating

Quick Finder

Mewes & Resources Energy-Efficient Design Projects

See the current list of architecturefendgineering (A&E) firms creating designs that
meet EPA performmance criteria to earn the EMERGY STAR.

Clazses & Conferences LR Challenge

_— EMERGY STAR Leaders
Green Buildings
Target Finder — EPA’s Energy Performance Rating Earnthe ENERGY STAR
Getting Started for... Learn ahout the easy-to-use anline rating tool far estimating design energy use.  Purchasing & Procurement

Commercial Real Estate Setvice Providers Directary

Building Design Guidance

Find Labeled Buildings
R Refer to "best practices” guidelines to help incorporate energy eficiency — -
Governmert strategies into your building design process. Commurnications Materials
Healthcare Training

Mawe and Racanrcac

|@ Done



What is an Energy Model? s

ENERGY STAR

e Computer based tool

« Simulates annual energy
use of a building

* Methodical and iterative
process to evaluate
potential decisions and
achieve long-term goals

wEPA



Energy Modeling Tools

ENERGY STAR

 eQuest (DOE-2) — Today’s Session
www.doe2.com
 EnergyPlus — a tool of the future

« HAP & Trace (available from Equipment
Manufacturers)

"Urer Friendly”
Building life-Cycle
- Corling
n:pmndﬂmi&'

implemestation of

BICC




eQUEST

ENERGY STAR

* The Quick Energy Simulation Tool

* |lt's FREE and available online
(www.doe2.com)

e

wEPA

(-

seful to ALL design team members

sed at any or all design phases Q

eQUEST



When do you use these tools?

ENERGY STAR

New Building Design/Expansion
 |n all stages of design

 When design changes are proposed
WHY? Educates design decisions

Existing Buildings/Renovations

* To identify cost-effective projects
WHY? Maximize whole building efficiency

wEPA






Pre-Design

ENERGY STAR

! [enl Il I

PRE-DESIGN SCHEMATIC DESIGN CONSTRUCTION FOLLOW

DESIGN DEVELOPMENT & BID THROUGH
DOCUMENTS

* Broaden your design team to include staff that
will use the space

* Review case studies
« Set high energy performance goals
« Select energy modeling software

wEPA



Schematic Design

Biggest Opportunities ENERGY STAR
oG | &
& |8
< 1] | [ b
PRE-DESIGN SCHEMATIC DESIGN CONSTRUCTION FOLLOWY
DESIGN DEVELOPMENT % BID THROUGH
DOCUMENTS

Use a simplified model of the building

Test site and basic design features
Utilize default values in the model

Compare alternative scenarios

wEPA



eQuest Wizard Intro Screen 2%

ENERGY STAR

which wizard? X|
g Schematic Design Wizard

Lse this for the earliest design phase {when information is most limited),
for smaller/simpler structures, simple schedules, and simple assignments
far internal loads and HVAC.

@ Design Development Wizard

Use this for later, more detailed design {when more detailed information
1= availabley, for larger, mare complicated structures, or for more
detailed internal loads, schedules, and HVYAC system assignments.

wEPA



TR

Schematic Design Wizard

OrergTo3
Screen 1 ENERGY STAR

B eQUEST schematic Design Wizard ] ? I XI

conerstntermetin =, All'Red Inputs are User-defined

Energy Code Compliance Analysis:

Project Mame:  [Hospital Building 1
|- rone - |

Basilding Type: IHE:aIth. Hospital {inpatien :I
Building Locatian, Utilitizs and Rates LItility Eate
Coverage: |J-h|i eQUEST Locatians _‘*_1 Electric: |— file - j l— none - _:]
Region: IMESSSChuSEtI‘S ll Gas: I— file - ;I I- nare = ;I

o -i/ All Green Inputs are Defaults
Area and Floors

Building Arsa; I 250,000 2 Humber of Floors:  Above Grade: | 4 Below Grade: I 1

Cooling and Heating

@_} Cooling Egquip! |C‘"illeﬁ Water Coils _"'J Heating Eguip: |Hut water Coils _:[
Other Data
&nalysis Year; |E':":'ﬁ' Caylighting Controls: |Mo = Usage Details: ISI-’I‘I[J"F’EEI Schedules ;I

Wizard Screen

Q) ep S B x| B

wEPA



Schematic Design Wizard —
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Cagichtng Toatmle:

ULiity Fate

ﬂ |- noha -
=)

Bt |- fee-

Gag: | fin

Humbess oF < lourss i Grea: +

|

—Eating Eqaim iH":' Wate Cols

[ T Usans atais: | Simplfi:
x Haxl
¥ E=p 5,:':0“,,

Bl S

Hely Toyi =

HVAC System - Heating Source

Theatirng Saouron,

Heating Source |5 used to Indicabe the source of
Heating, it any, for the HWAC Sysbam Type. The
available choices [ Heating Souwrce is gavenmesl by L
choice for Cnoling Sounrce. The cholces for Heating
Source ond Cooling Source, govern the avallable
wialeclions lup Syskarn Typs:,

Choices for Heating Source Are:

"Ho Heatlng" vlelds choloes for System 1ype
Ehak v o haoting
capability {including ne
reheat)

— avnilable for all choices of

Cowling Suurga

"Furnace" viedds chaloes for Systemn Typr
whose heating capability are
providec by a combustion
furnae

— not avallable for Cooling

Source = "Chilled Wabar Coils"

D Coils {1 lezal Punnp)® vichly choices e Syslonn Type
that have anly DX [1Direce
Expansion) heoking [l.=., heot
PUITREe)

Aawailahle only for Conling
Saurce — "X Colls"
"Hok Waker Coils" vields choices tor Syskem Type
thal bave only 1 conlral
heating oolls or 2ome rehaar
coils

nel dvailabibe far Coaling
Sairce = "Feanorative Oonler”

"Hectrlc Resistance®  vields cholces for System Type
theal b only skeckric

resigtance: central heating

|




Schematic Design Wizard —
Custom Footprint

5 eQUEST Schematic Design Wizard

— Building Footprint

Footprint Shape: |- custom - o | Building Crisntation
Zaning Pattem:  |Perimater / Core =] Plan Horth:  [Morth West
Custom Footprint Initialization Options
Zone Characteristics l _erart With

l_ﬁ' Frexiously Definad Footprint

L Blank Slata

—~Background Image

CAD File: |— nong = l!
(] I Cancal |
| pitched Roof
25.2% Percent Perimeter Zone ¢
e | Jaf39 = : Erevious Haxt 3 s
\Wizard Screen ﬁ.‘_.ﬂ Help - i Soreen Einish %

TR

ot

ENERGY STAR

wEPA



Schematic Design Wizard —
Import CAD File

ENERGY STAR

i custom Building Footprint i Jgﬂ

[};}t&m”@'%@@l ::.:::':.:::":.:::":.:::":.:::":.:::""

e e Z.'.Z'Z'ZZ.ZZZZZZ.ZZIZ;ﬁr.'.Z'ZZZ.'.Z'ZZZ.'.Z'ZZZ.'. ‘

Lockin: |2 e0uast :J = &k B [ Brestaw

Files o tvpa: 1Aub:uCAD WG Files [ dwd) j Cancal I

Auto CAL DWWG Filas (* dwi)
eutnCAD D Files o)

Floor Coord: [ 10008, 21L.B)

Footprint Stats: 5 vertices, 499934 SgFt {]u]yl=3




Full eQuest Mode Intro Screen

ENERGY

it L wrgy Sirkation: Tool _ x|
Re Bt w= HMode ToolE Help
[DER suris €T rneyime AR

1 | &8HR Al &l i B il
ohe) et ihr g FLikiing Shel [l (ob Wiahe Saabkell 2 Firdn HYAC LWy & Frosamis

T W A T | 3-0 ceomety | Ssezozazst | Eummary. |

SdHre Zraaticon Maad

%{ Sy SFnisncy

“ezsae wwizard

i nlala Piing

ST mAn i

T e SmMAETIon
| SzaLlt iz

Jav et Cavplance

E Ao i 3 Crmzoiens Tres |

wEPA = | .




Full eQuest Mode —
Simulation Process

ENERGY STAR

weatbwer File hMissing

The foliowing weather file is requirad to perform the simulation for the selected location but was
not found:

Ci\Program Files\eQUEST 3-5\Weathar, TMYZ\BOSTOMMA bin

trisall the svesther Alesfrarn the hatallemon TRREH

[

Install | Frokp CORem |
CORGN Rath

Install the weather file via an intarnet connection.
Trternet AL ]hLtp:;mﬂeﬁ_mmnwnlmmueamerg

i; Install via Intemet ]

D ruot perfiormn the simalation.

abort Simulation l

Simulation Progross (1226 ]

<+—— Finding Weather File

Fun 1 of Lt Hospital Building 1 - Baseline Design
Parforming Loads Calculations for
Wednesday, Septernber 5, 2004

<+—— Simulation

Simulation(s ) Comgplete

1 Run(s) Completed Successfully

Simulation Complete —»

2 )

nboes

Beturn to the Input Building Description I

i Sies Summary Results/Reports, ., i

viaw Detailed Simulation Output Fila... ]

wEPA



eQuest Results
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==
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B otk Tom Eneny CoreLimps
BS arrod Lty 35 by Rats Electricity  watural Gas  Shesm Chilied water
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& vz-tht oo Frek Dy Laad F
=2 Parametnic Fun Feports
s <= _al Fulding Summary
e DRy &rza 137303 [Z] Exteneriisags ] = 13z zker
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E
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eQuest Results —
Quick and Simple

ot

ENERGY S

Shaped Nuilding

H Shaped Building

Annual Energy Consumption by Enduse

Electricity Matural Gas Steam Chilled W ater
kWh (x000) MBtu Btu Btu
Space Coal 523.2 - - -
Heat Reject, 13.7 - - -
Refrigeration 5 988 MWh
Space Heat ] - -
HP Supp. - -
Hot W ater - -
Went. Fans - - -
13,818 MBTU
Ext. Usage = ] = -
Misc, Equip. 2,159.6 - - -
Task Lights - - -
Area Lights z, - - -
Total 5,987 .8 13,818 - -
L] area Lighting B Purmps & Aux. B space Heating
B Task Lighting O ventilation Fans ] Refrigeration
B Misc. Equipment [ wwater Heating B Heat Rejection
(| Cutmrimr | le=mm ] L+ Mimae Toome ] [ e o Tal

34%

-

,4? %a

11%,

12%

MNatural Gas

Electricity

Annual Energy Consumption by Enduse

Electricity Matural Gas Steam Chilled Water
kWh (x000) MBtu Btu Btu

Space Cool 658.7 - - -
Heat Reject. 13.2 - - -
Fefrigeration - - 6 090 MWh
Space Heat - ] = -
HF Supp. - - -
Hot W ater - &} 7 - -
went. Fans F56.3 - - -
PUMAS & AU, 456.0 14 865 MBTU
Ext. Usage - ] - -
Misc, EQuip. 2,161.6 - -
Task Lights - -
Area Lights 2,04 - -
Total 6,0 - -

[] area Lighting B Pumps & Aux, B sSpace Heating

B Task Lighting [ ventilation Fans C1 Refrigeration

B Misc. Equipment ] water Heating B Heat Rejection

M cotaviar Heann Bl U rieen o Bl o Fanlina

34%

-

43%

&

11%
Y

12%

Matural Gas

Electricity

wEPA




Design Development

ENERGY STAR
o |
o |
<11 il
PRE-DESIGN SCHEMATIC DESIGN CONSTRUCTION FOLLOW
DESIGN DEVELOPMENT & BID THROUGH
DOCUMENTS
Inputs Outputs
* Building characteristics ¢ Monthly consumption by end
« Occupant characteristics use/ equipment type

e System characteristics
* Plant characteristics

wEPA



Building Characteristics

ENERGY STAR

* A developed design will have
location, size and material
characteristics for:

— Envelope ;
— Windows & Doors
— Roof """

— Foundation

wEPA



Design Development
Building Envelope Construction

ENERGY STAR

B eQUEST schematic Design Wizard x|
— Building Envelope Constructions
Roof Surfaces Abovs Grade Walls
Construction: [Metal Frame, = 24in. o.c -] [Metal Frame, 236, 24 in. b.c. =
E:xt Finish / Colar: IF!r.mF. built-up :__J l'M-r—;r]lul'r' {H’.?'s-_:‘] I'-"u'nnd.fljlywnnd _:J I'Mesium l:aI.'I'E—'-T“I
Exterior Insulation: l3 in. polyurethane (R-18) ﬂ |3ﬁ4~.n. fiber bd sheathing (R-23 Ll
Add'l nisulation: l— no batt ar rad barrisr - EI IR— 19 batt EI
Interior Insulation; I— no board insulation - :J
Ground Floor
Exposure: |Earth contact =] Interior Finish:  [vinyl Tile -]
Construction: |En ifi. Cancrete _:j
Ext/Cav Tnsul: |- no perimater insulation - -]
Infiltrstion (Shell Tightnessh: Perim: 0,038 CFM/T2 (ext wall area) | Core: 0,001 CFM/R2 (foor area) |
s v TR w e @ nE 2B e @

wEPA



Design Development
Building Interior Construction

ENERGY STAR

B eQUEST Schematic Design Wizard ,il Ei

— Building Interior Constructions

Cellings

Int. Finish: ILi":f-lﬂ ACoustic Tile ll Batt [nsulation: I— no ceiling insulation - LJ
Vertical Wwalls

wiall Type: |4ir {nons) |
Floors

Int. Finish; [ vinyl Tile Rigid Insulation: |- no board insulation - Ra

Construction: IEv in. Concrete [ slab Penstrates wall Plane

Ll ] |

Concrete Cap: I— no concrate cap -

Pravious Kt 3 \p
) Leip SCresn Screen Ak %

Jdizard Screen

wEPA



Design Development
Exterior Doors

e




Design Development
Exterior Windows

ot

ENERGY STAR

B eQUEST schematic Design Wizard ? I XI

— Exterior Windows

Windoe Area Specification Mathod: [Parzanz of Grocs Wall Area (floor to fioor) ll
Descripe Up To 3 Window Types =
rams
Glass Category Glass Typa Frame Type el (i)
1; [Double Cir/Tint =] |Double Clear L/#in, 1/2in A (2004) =] |alum w/o Brk, Fired = 13
2 IDeuble Cir/Tint ﬂ ID:uhle Bronze 1/4n, 1/4n A (2203 j |-’Alu."r| w/o Brk, Fred ;! I 1.30
=T I— select another —:_]
Window Dimensians, Pasitions and Quantities
Typ Window Win oo Sill % Window (floor to foar, including frams]:
width (fti* HE (ft) HE (ft) North  South East West
1: [ 0.00 | s 3o 400l  onff ool oo
o | 0.00 | 5.2z 3.00 | oo| 40.0] 400 | 40,0
Estimated building-wids gross (fr-te-fr] % window is 20.0% and net (fr-to-ceiling} is 53.3%.
+ - A window width of O results in one long window per facet (check :
adjoining box Fwindow width i3 1o 1ake precedence over % window) SustomAVROw, Boor Plat aent. J

‘Wizard Screen w Help Previous HNext Eiriich. %

Screesn Screen

wEPA



Design Development
Exterior Window Shades

ENERGY STAR




Design Development
Roof Skylights

ENERGY STAR

B eQUEST Schematic Design Wizard ‘?l X!
— Roof Skylights
Skylit Rooftop Zanes: C Mohe' O Al " Parimetar Only & Cora Oy (" custam

Click inside zon=ss to add/remove skylights

[ non-skylit zones B skyit zones amaunt of Skylights

% Coverage: I =.500 85 # of Skylights: | 82

Typical Skyhght Dimensions

Width 1t | 4,00 5fe Widthn 2: | 4.00 ft

Skylight Glazing Type

Category: IDDmEd. Alum Frame w/o Bri

=l
Type: |D|:|| Acrylic White {(Translucent] ,ﬂ

Wizard Screen | 9 of 29 -'l €) Help « Previous Mewt Einish %

Screan Screan

wEPA



Occupant Activity

ENERGY STAR

e Space use and occupant type
iIncludes the energy use of:
— Activity by spaces
— Outside air
— Lighting schedules
— Temperature settings
— Equipment

O—g

i

wEPA



Design Development
Activity by Area

ENERGY STAR

B eQUEST schematic Design Wizard ? I XI

— Activity Areas Allocation

Design Dresign
Percent May Occup wentilation &ssign First To:
Area Typa Area (%) {sf/person) {[:Fh"lfper} 1st Flr Core Pedm
1 |t?fﬁ|:E (Executive/Private) 3 I 0.0 I 225.0 l 20,00 | [ [
2: |Comidor = | 100 | 1500 | 7.50 AT CRY.
3: [Lobby (Office Reception/Waiting) = | 5.0/ 1500 500 [ [
4 |Restrooms =] | =00 | s2.5 s0.00 0 0
5 |C|:|".feren|:2 Raom :] I 4.0 I 22.5 [ 20,00 [ ] [
6: IMechanlcalefeu:trscal Fuoom j | 4.0 | 450.0 1} 22.50 [v [ [
T ICI:!::\_.r Room (photocopying equipment) :l I 2.0 I 167.5 [ B35 | [+ [ 1

8: |- select another - -]

Percent Area Sum: | 1000

Wizard Screen m {!} Help = LRt L Einish: %

Screesn Screen

wEPA



Design Development
Occupied Loads

ENERGY STAR

B eQUEST Schematic Design Wizard x|

— Occupied Loads by Activity Area

Percent Ught'rr!g Task Lt Flug Lds Schedulzs

Area Type Area (%) {(W/SgRty  (WiSgFty  (W/SoRt) Main &l

1: Office (Executive/Private) 70.0 I 1.30 I Q.00 | 1.50 .
2: Corridor 0.0 | 0.60 | | o.o0 | | 0.z0

3: Lobby {Office RecepiionAMaiting) E.0 | 1.10 I 0.00 I 0.50 =

4: Restrooms £.0 | 0.60 | 0.00 | a.z0 )

5: Conference Room 4.0 | 1.60 I .00 | 1.00 o

6: Machanical/Electrical Room 4.0 | 0.70 | 0.00 | 0.20 w

7: Copy Boom (photocopying equipment) 2.0 I 1.50 | 0.o0 | a.00 =

Wizard Scraen [E:

Previous Hest b
E_JJ Heip Scraan Scraan Einish E

wEPA



Design Development
Unoccupied Loads

ENERGY STAR

B cQUEST Schematic Design Wizard _?Iﬁi

— Unoccupied Loads by Activity Area (%o of occupied load’)

Rercent  Occupancy  Lighting Task Lt Plug Lds
Area Type Area (%) {9 (%3 (%) (%3
1: Office (Exscutive/Private) 0.0 | oo | 0.0 | 0.0 | 20.0
2: Corridor 10.0 | 0.0 | 10.0 | 0.0 | 0.0
3: Lobby {(Office Reception/Waiting) 5.0 I 0.0 I 10.0 I 0.0 | 0.0
4: Bestrooms 5.0 I 0.0 I 0.0 I 0.o I 0.0
5: Conference Boom 4.0 | 0.0 | 0.0 | 0.0 | 0.0
6: MWechanical/Electrical Room 4.0 { oo | 0.0/ ool | Z0.0
7: Copy Room (photocopying equipment) 2.0 | oo | 0.0 | 0.0 | 20.0

WWizard Screen |[AlERvEsENE

Prewvious Hest i e
‘!’j kel Screen Screen Einish @

wEPA



Design Development
Occupant Main Schedule

ENERGY STAR




Systems

ENERGY STAR

¢ Systems Is the equipment section of eQuest
that helps to meet the loads created by the
envelope and occupant activity with:
— Heating
— Cooling
— Ventilation

wEPA



Design Development
HVAC System

ENERGY STAR

T eQUEST sSchematic Design Wizard

- =] [No Heating
: {Hot Water Loop
pe:  |Standard VAV with HW Reheat = [rone- &




Design Development
HVAC Zone Temperatures and Air Flow

ENERGY STAR

B eQUEST schematic Design Wizard ] ? I XI
— HYAC Zones: Temperatures and Air Flows
Systamish 1: Standard YAY, HW Reheat
Thermostat Setpoints
Dccupied Unoccupied
Cooling Setpoints: I 76 O | 2.0 =F
Heating Setpoints: | 70.050E I 64.0) oF
Design Temperatures
Indoor Supply
Cooling Design Temp: | 75.0 g BE.0) eF
Heating Design Temp: | 72,0 | 95.0) ®F
Air Flows
linimurn Cesign Flaw: 0,50 efmifte
Core Parimatar
AN Minimum Flow: | 40,0 g I 30,0, %
‘Wizard Screen |2I:I of 39 -vl | Previous et : il
Q" Help < Screen Screen Einish %

wEPA



Design Development
HVAC System Fan Schedules

ENERGY STAR




Design Development
HVAC Heating and Economizer




Design Development
HVAC System Deck Resets

ENERGY STAR

§ eQUEST Schematic Design Wizard x|

— HWAC System Hot/Cold Deck Resets

Systamisy: 1: Standard vAY, HW Rehaat

Cold Deck Reset(s)

rnoarig —
Warmest
COutzide A Reset
Constant

Wizard Scraen |z? af 39 - vl w Help FE Previous Hext Eich @

Scraan Scraan

wEPA



Plant

ENERGY STAR

* Plant is the large systems section
of eQuest that provide energy to
the HVAC systems that have just
been defined, and include:

— Chillers
— Boilers
— Cooling Towers

<EPA



Design Development

Cooling Equipment

ot

ENERGY STAR

B eQUEST Schematic Design Wizard

2]

— Cooling Primary Equipment

Chilled W/atar System

Pump Configuration: IEilng':E System Pump{s) Only

_—

mMumber of System Pumps:

ICLIFH’.-EE-FIL

[

CHW Loop Flow:

Loop Pump: Head:

Estimated CHW Load:
Total Chiller Capacity by Type:

Describe Up To 2 Chillers

Flow: gpm

249,067 fti Served x Size Factor: | 1.20 2 |

|

Mator Efficiency: ] High

B0 ft2/ton

624.9 tons,

Type 1: {auto-sized) Type 2: (none} = {auto-sized)

Chiller 1

Chiller 2

Chillar Typa(s}

|E|l:"l_"triL Centrifugal Hermatic

|— select another -

Condenser Type(sh |'~"'.-'a?.E'r--C|:n:-?ed

-

Electric Centrifugal Hermetic

COmpressorsy: II:n:n*‘-sta rt Speed

Elzctric Reciprocating Harmetic
Electric Centrifugal Open

chiller Counts & Sizes: |

2 |i'-utn-ﬁlze LII}H'Z‘EHD.’-E

Electric Reciprocating Open
Scraw

Chiller Efficiency; |

Wizard Scraen |29 of 39 - vl

0675 [wton =]

Single Stage Absorptian
Twio Stage Absarption
Direct=Fired Absarption

Previous
Scraan

Hest
Scraan

Eirish

@) Help

wEPA



Design Development
Cooling Towers / Heat Rejection

ENERGY STAR

B eQUEST schematic Design Wizard

21X

— Primary Equipment Heat Rejection

VWater-Cooled Condenser / Cooling Tower

Candenser Pump: Head: I ft Flaw: | apm

Condenser Configuration: iOth Tower :I
Temperature Control: |Flzed Tl Setpaint: | 450, =F
Capacity Contral: !Dne Speed Fan j

Two Spead Fan
Yarizhle Speed Fan
Fluid Bypass

Discharge Dampars

Wizard Scraen |3|:| af 39 - vl w Help Previous Hext Eich %

Scraan Scraan

wEPA



Design Development
Chilled Water Control

ENERGY STAR




Design Development
Heating Equipment

ot

ENERGY STAR

§ eQUEST Schematic Design Wizard x|

— He nting.Frimnrr Equipment

Hot Watar Sysiam

Pump Configuration: IEilngle System Pump{s) Only ;I Mumber of System Pumps: | 1

Hye Loop Flow: ICDns:ent :l

Loop Pump:  Head: | ft Flomwe: gpm fotor Efficiency:  |High ;I

Diescribe Up To 2 Boilars

Boiler 1 Boiler 2

Boiler Type(s): IH'-."-' Boiler (Matural Draft) ﬂ l- selact another - ;l
.. select another

Energy / Efficiency: INaturaI Gas l{ | 20.0 9 HW Boiler (Matural Draft)
HYW Boiler (Forced Draft)

; : _ : Electric HW Bailer
y auko-s ;
Soies S I S —'i Steam Boiler (Matural Draft)
) Steam Boiler (Forced Drafth
Electric Damand; Electric Steam Baoiler

Wizard Scraen |:-|2 af 39 - vl w Help Previous Hext Eich E

Scraan Scraan

wEPA



Design Development
Heating System Control

ENERGY STAR




Design Development
Water Heating Equipment




Understanding the Results

ENERGY STAR

1. Load Profile

e Use to prioritize the upgrades by
largest loads veaR

2. Peak Energy Use
 Use to select the system sizes
 Use to estimate the demand costs

3. Annual Energy Use
e Use to estimate the annual cost

=

wEPA



Monthly Peak Demand onerf,

Electric Demand (kW) Gas Demand {Btu/h)
(=000) (#000,000)
1.27 g7
1.07
- 6-
08T |
0.5 4 1
0.4 ]
- 2.
Dlz- - H ' HH
g.ot————u AU git———l A A
Jan Feb Mar AprMay Jun Jul Aug Sep OctMavDec Jan Feb Mar Apr May Jun Jul Aug Sep Octhow Dec
Area Lighting B Pumps & Aux, Space Heating
Task Lighting ] wentilation Fans Refrigeration
Misc, Equiprnent [] water Heating Heat Rejection
Exterior Usage B HtPump Supp. Space Coaling
Electric Demand (kW x000)
Jan Pt Mar Apr Miry Jun Jul Aug Sep Oct Moy Dec Tatal
| Space Caal L.02 L.02 [.11 LiE 0.27 L34 L.11 0.5 .26 015 0.24 L.02 211 |
Haal Rajacl. = = - LoD 0.0l L.02 L.02 0.0] 0.0l L.0d 0.01 = L.12
Ralig=ialan -
Spac= H=al
HF Supp.
Hal Wale: - - - - - - - - - -
Wenl. Fans 0.08 .10 01D 011 R 01D 010 011 0.1l .11 0.1 ) 1.21
Pumps B fAui. [0 [0 0.5 0,05 0.0E 006 0.6 0.6 0.6 0.05 0.6 0.0d D65
Exl. U=ag=
Mimc. Equip. 0.2E 0.2E b.2E .28 028 b.2E 0.2E 028 .28 0.2E .28 .28 1.14

o EPA Tazk Lgni= - - . - - . - - - - - - -
\’ Lima Lgnis 025 025 025 025 O.25 025 025 O 25 025 025 O 25 025 2.26

Tatal b.65 b.65 b.E1 b.E] b.5¥ 1.05 1.04 1.o07 057 b.ES b.54 b.6E 1D.62



Annual Energy Consumption

NERGY STAR

Electric Consumption {(kWh) Gas Consumption {Btu)
(4000 (4000,000,000)
s00T 257
2.0
£00T |
T 1.51
400 1 7
] 1.0
2001
N H Hﬂ ﬂ \H
gt gl A A A A A s
Jan Feb Mar &pr May Jun Jul Aug Sep OctMovDec Jan Feb Mar AprMay Jun Jul Aug Sep SctMNovwDec
[] area Lighting B Fumps & Aux. B =pace Heating
B Task Lighting ] wentilation Fans [] Rrefrigeration
B Misc. Equipment ] water Heating B Heat Rejection
] Exterior Usage B HtPump Supp. B space Cooling
Electric Consumption (k¥Wh x000)
Jan Feb Mar Apr My Jun Jul Aug Eep Oct Hax Dec Tatal
Epace Caal 17.E 1E.1 13.0 1.0 1.4 E.7 111.E 124.E 7E.D 154 12.7 17.E £22.2
Heal Rejecl. . . . 0.0 L5 a7 4.6 4.1 1.4 o1 0.1 . 11.7
Relge=ialan o . .
Spac= Heal
HF Supp.
Hal Wale: . . . . . . . . . . . .
Wenl, Fanxs dB.2 41.7 47.5 3.0 74.9 P 712 745 758 EE.E 4%.1 46.] 722.7
Pumps B, fux. 11.2 0.0 11.1 125 154 7.1 40,2 13.5 16.0 1.6 12.1 1.2 4177
Exl. Uzage= - - - - - - - - - - - - -
Mize. Equip. 1514 165.7 1E1.4 1775 1514 177.5 1514 1514 177.5 1E1.4 177 5 1814 2,15%.E
Tazk Lignis : : : : : : :

Fe Y . . . . i}
\"EPA Bi=a Lghis 1711 15E6.1 1711 167.5 1711 1675 1711 1711 1675 1¥1.1 1E67.5 1711 vi=R-M Y
457 5 L1EE SEE.1 EDE.] E0D.D 514.2 4535, ] 44 6.1 451.E 5 2E7E

Tatal 451.7 405.E 456.]



1. Facility Information

*Eip Code I Facility Mame |

City I State |

ENERGY STAR

wEPA

2. Facility Characteristics

*Select Space Typels) for this project.

|[Spa|::e Types] j

Hospital (Acute Care or Children’s)

*Gross Floor Area | *Mumber of Licensed Beds | *Maximum Number of Floors *TEl'tiﬂ[}f Care

[ sqre [ [

 Yes O Mo

3. The Target'

Target Fating Energy Feduction Target

Target Rating
or Percent

ISeIect -] |Or |5III% -

Use from

*Choose the design target and select "Wiew Results" to display associated energy use for th En ergy MOdel

4. Estimated Design Energy

Lse results from energy analysis and enter total estimated energy for the design. =

compare Estimated Energy Use to your Target.

t "View Results" to

Estimated Total

Energy Source Units Annual Energy U

Energy Rate ($/Unit)

|Elec:tri|:itj,f j |I-cEItu j

3 /kBitu

|[Se|ect Energy Source] j I_L, I

3 ;




Target Finder Demonstration
Calculate Rating

o

ot

ENERGY STAR

wEPA

MOTE: “alues are 0% electricity and 40% other energy source. The Target & Top 10%
energy use for this facility are calculated based on fuel mix of input estimated energy

use.

Energy

Target Energy Performance Results (estimated)

P

Target

View
Statement of
Energy Design
Inte nt@

Energy Pedormance Fating (1-1001

(le2 )

85

Energy Beduction (%)

\NEP

5 ————— Y OUT dESIgN

Source Energy Use Intensity (kBtuf/Sg. Ft./yn | 302.8 2277 2921 to your
Site Energy Use Intensity (kBtu/Sg. Ft Ay 137.0 103.0 1321 targ et.
Total Annual Source Energy (kBtu) F5 708 4037 56,934 6952 73021 B

Total Annual Site Energy (kBtu) g4 243 056, 1 25 758 154 3 . 33,033 556.9

Total Annual Energy Caost (F F 564 436 424 471 I F 544 404

Facility Information

Sample Hospital
Chicago, IL 6001
Lnited States

Facility Characteristics

Estimated Design Energy

Space Tvpe Gross Floor Area Estimated
P ¥p (5. Ft.) Energy Units Total Energy Rate
- Source M1 Annual ($/Unit)
Hospital (Acute Care or 250,000 Energy Use
Children’s)
Electricity | MWWh | 5 9858 574 A16MhH
Total Gross Floor Area 250,000
Matural KBt | 13,318 § 3. 600/MBtu
Gas

Source: ata adapted from DOE-ElA. See EFA Technical




Design Development
Energy Efficiency Measures

\ Y

EPA

— EEM Run Information

g eQUEST Energy Efficiency Measures (EEM) Wizard

2]

Select Measure 1o Wiew/Edit: EEM Run Name: DHW EEM
wWindow Glass Type EEM ;
TStat Management EEM Measure Category: Domestic Hot Water
Chiller Plant EEM
OHA EEM
Haaiur@ Twpe: IDDr‘nastiu: Hot Water ll
spply Maasure To: |- baseling run - :I
EEM Fun Summary:
Create Run Delete Fun #®% Press 'EER Run Details* butten %%
: e to describe measure R
Baseling Run Name
Basefine Deasign ;I
Project & Baseline Run LCC Data... ] EEM Run Details. .. I| EEM Fun LCC Data... |
Help ®) Enish EH

ENERGY STAR



Design Development

W

g ~Energy Efficiency Measure Creation : g ~Energy Efficiency Measure Creation _ﬂ_)ﬂ
— EEM Run Information — EEM Run Information

Measure Category: Building Envelopa ;I Measure Category: Intarnal Loads ;I

Measurz Type: ﬂ Measurz Type: ﬂ
Roof Insulation Davlighting
Externor Wall Insulation Lighting Power Density
Ground Floar Insulation Equipment Power Density
Window Arga

Window Glass Typa

Window Extenor Shading
Skylight Area F! m Help (E) =k E cancel m
g Encrgy Efficlency Measure Creathon ' g Encrgy Efficlency Measure Creathon _‘,?JEI
— EEM RBun Information — EEM RBun Information

Measurs i':atagqr!'r: IHV'M: System ll Measurs i':atagqr!'r: II.T.hiHEi.'.I water System ll
Measure Type: ﬂ Measure Type: ﬂ

Thermostat Management Chilled Water Loop

Fan Power & Control Chiller Plant

Venbilation 2 Econamizer Chitled Water Control

Deck Fasst

Help @) e E cancel m Help @) e E cancel m

wEPA



Design Development
EEM Run Screen

ENERGY STAR

EEM Run Selection

EEM Puns:

WBaselina Design

Wi indow Glass Type EEM
¥/ TStat Management EEM
Wichiller Blant EEM

WIDHY EENM

Place a check next to each
EEM run you wauld like to
have simulatad,

Simulate

Cancel

wEPA



Run Results

: Annual Electric Consumption {(kWh) |

ENERGY STAR

(x000,000)

67

ol
|
st
o1 ;
B! | |
1 2 3 4 L s Fi

Selected Runs (see bottom legend)

+

=+

Task Lighting B Pumps & &ux. B HtPump Supp. Heat Rejection

Area Lighting [l Exterior Usage [ water Heating E Refrigeration
Misc. Equipment [ wventilation Fans B =pace Heating Space Cooling

Hospital Building 1 - Baseline Design (10/23/06 @ 15:43)
Hospital Building 1 - Window Area EEM (10/23/06 @ 15:43)
Hospital Building 1 - Daylighting EEM {10/23/06 @ 15:43})
Hospital Building 1 - Lighting Power EEM (10/23/06 @ 15:43)
Hospital Building 1 - Equiprment Power EEM (10/23/06 @ 15:43)
Hospital Building 1 - Fan Power & Cirl EEM (10/23/06 @ 15:44)
Hospital Building 1 - CHW Loop EEM  (10,/23/06 @ 15:44)

<EP,

=~ N f LMD



Tabular Results g

ENERGY STAR

Annual Energy

and Demand Ann, Source Enerdy i : gt]j;m. q . Hyal Energy Paak :
Total EUI Elect Mat Gas Electric Electric Mat Gas Total Elect Cooling
Mibty  kBtufsfiyr l\wh Therms lwdh lebath Therms bt ke Tons

Annual Energy USE or DEMAMND
o Base Degign T3 12€ 200.54 5,987,801 132,176 2,037,953 1,790,229 Fa3,z202 12421 1,069 Sio
1 O+iindow Ares EEM 13,825 295,35 5,898,070 134,388 2,037,953 1,700,455 69,420 12,746 1,045 495
2 1 +Daylighting EEM 70,850 28243 5,592,465 135,892 1,820,523 612,279 T0,924 12,595 9654 476
3 2+Lighting Pewer EEM 33,684 254.77 4,772,926 148,143 1,124,254 1, 489,.0&7 83,175 13,400 B3 456
4 F+Equipment Power EEM iT. 583 23026 4,057,581 160,378 1,124,254 1,390,770 95,411 14,288 833 437
5 4+Fan Power & Crrl EEM 5N, 32¢ 221.54 3T Ta5TE 166,808 1,124,254 1,107,766 101,840 13,965 794 427
& S+CHW Loop EEM 3IF 21 21z2.89 3,968,192 166,208 1,124,254 201,381 101,240 13,260 790 427
Incremental SAVINGS (valuas ara ralative to previous measors (9 savings are relative to base case use), nagative entries indicates inoreased usa)
1 O+Window Ares EEM 1298 S.09(2%) §9.T31(1%)  3.78E(3%) 0 (0%] 59,734 (5%} S.783(5W) 655 (W) 2402%) 19 (3%
z 1 #Craylighting EEM 2,979 11.92 (4% A05,605 (5%) 1,504 (1% 217,371 (11%) 08,216 (5%) -1.504 (-2%) 151 (19%) 81 (8%) 18 (49
3 2 +Lighting Powar EEM 7466 23E7(10%) 219540 (14%) 2251 (-9% 696,223 (34%)  122213(7%) 12251 (-17% -20S(-6%)  TL(7H) 20 (4%
4 3+Equiprnent Power EEM £,101  24.41 (8%) 715,245 (129%) 2,236 (-99 0 (0% 98,297 (5%) 12,235 (-17% -885(-7%) 60 (6%) 19 (4%)
5 d+Fan Power & Serl EEM 2:259 2,02 (2%) 283,003 (53] 5,430 [-5% 0 (03] 283,004 (16%) -6.420 (-2%%) 323 (2% 39 (4% 10 (29%)
& 5+CHW Loop EEM 2013 8.45 (3%) 206,381 (3%) 0 (0% 0 (0%) 206,385 (12%) 0 (0% 704 (5%) % (0% o (0%)
Cumulative SAVINGS (walues (and % savings) are relative to the Base Case, negative entries indicate increased use]
1 D+Windaw Ares EEM 1,298 5.19 (29 89,731 {19 2,788 (3®w) 0 {0%) &89,734 (59%) 3,788 (5%) £55 (59%) 24 (2% 15 (29
2 1 +Daylighting EEM 4,276 17.11 (63 205,326 (T%) 2,284 (2%) 217371 011%) 177950 (10%) 2,224 (3%) 9326 (6%) 104 (10%) 24 (79)
5 2+Lighting Power EEM L1,447 4577 (15%) L214,876(20%) 9,967(-7% 513699 (45%) S00L163(17%) 9967 (-14% S1(0%) 175(16%] S4[11%)
a 24Equipmeant Pawer EEM 17,543  F0.18 (23%) 1,930,221 (32%) 2,202 (-16° 913,699 [45%) 3299460 (22%) 22,202 (-20% -257(-6%] 235(22%) 72 (14%)
5 4+Fan Power & Crrl EEM 19,796 7920 (28%) 2,213,229 (379%) 5,632 (-21¢ 913,599 (459%) 652464 (389%) 20,632 (-29% -534(-4%) 275 (2e%) 83 (18%)
[ S#CHW Lasp EEM 21,911 B7.65(29%) 2,419,509 (409%) 8,632 (+21% 913,699 (45%) S98,849 (S09%) 28,632 (=39% 170(19%) 278 (269%) 83 (L6%)

Wkl M



Target Finder
Check Your Redesign

ENERGY STAR
Wiew
HOTE: Statement of
The T calculated Energy

based

Design Intent

Target Energy Performance Results (estimated)

Energy Design Target Top 10%
Erergy Parformance Rating (1- | 98 a8 a0

J003

Enargy Reduction (%) 53 50 36

Source Enerdy Use Intensity 2 22T T 292 .1
(kBtL/Sq. FEfAyr)

Site Energy Use Intensity 122.2 156.6
(kBfuw'Sq. Ft./vr)

Total Annual Source Ensergy 53 761, 0 56 9324 6OG. 2 T2.021.512.3
¢ kBt

Total Annual Site Energy (KB | 28,855,01 30.558,054.7 39,192 188.9

Total Annual Energy Cost (F) $408 972 $F 433,110 $ 555 484

Facility Information

ET;I?;EQD. IL BOE0 RedUCtlon

Lnited States

Facility Estimated Design Energy
Characteristics . Estimated
Sross Floor ot Total e
Space Type Area E::rrgz Units | Annual E%L% Reate
(Sq. Ft.) Energy
Hospital {Acute 250,000 Han
Care or Childrean's) Elactricity [ MWWhH [ 3 568 £ T4 416800
Total Gross Floor 250,000 Matural MBtu | 16,681 F 5 GBO0MEL
SEPA =
\’ Source: Data adapted from DOE-ELA. See ERPA Technical

Dascription.




Design Development

Modeling Energy Efficiency Measures

Upgrade Measures Used:

wEPA

Window area reduction

Lighting and equipment use reduction when
the spaces are not occupied

Daylighting to further reduce artificial
lighting needs

Chiller with 0.58 kW/ton instead of 0.68
kW/ton

Variable speed chilled water, fans and
cooling tower



Design Development m

Modelmg Energy EfflClency Measures

Daylig htmgm 58KW/Ton Chiller
VSD Fa@%wmﬁs

) 'H' o g et - =l
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Construction Phase

& Construction Docs ENERGY STAR
PRE-DESIGN SCHEMATIC DESIGN CONSTRUCTION FOLLOW
DESIGN DEVELOPMENT & BID THROUGH
DOCUMENTS

* Finalize construction document design phase with
a complete energy model

* Ensure construction management team is installing
designed features

* Model change orders
— Examine life cycle costs

wEPA



- 2MENERGY STAR

Energy Modeling In
Existing Building/Renovation



Modeling for Existing
Buildings

 Modeling Energy Efficiency
Measures

e Opportunities with plant design

 Looking for synergies across
building systems

 Translate results for both facility
management and design

o Justify improvements and upgrades
to management

wEPA



Modeling for Existing Campuses

How?
* Model individual spaces and then add the results
together

* Monitor and track each buildings by their actual
utility meters

Why?

« Examine loads for lowest performing spaces or
equipment

* Look for opportunities to increase usage of under-
utilized resources

wEPA



Overcoming Barriers

ENERGY STAR

Limited resources
« Utilize junior staff

 Utilize default values in models during early design
stages

Complicated process
* New tools make it easy
« All design team members can use it

No measure of efficiency
 EPA'’s Energy Performance Rating System

wEPA



Design Recognition

ENERGY STAR

DESIGNED
TO EARN THE
ENERGY STAR

The estimated energy
performance for this
design meets US EPA
criteria. The building will
be eligible for ENERGY
STAR after maintaining
superior performance for
one year.

wEPA

[ = Vr o ? - ;.__,
DESI G N E [] 1:5:::';:2?:5r:;l':'l-"_;rlgl'::ﬁilu” Mg

TOEARNTHE | J-Z?TJTSTEJESL;'?'331'3:n'ﬂ,
taining rinr parformanoe
ENERGY STAR s

Archltecture 2030
Hospital




Existing Building Recognition

v'Energy performance rating of 75 or higher
v’ Satisfy data and eligibility requirements
v'Obtain PE Verification

v'Submit application to EPA

= F‘

o7

wEPA

ENERGY STAR




More Tools and Resources

ENERGY STAR

« Download Building Design
Resources

-& « Target Finder
é 2 ? * Find Architects — Select

“Active A&E Firms”
ENERGY STAR

 Financial Value Calculator

¢ Online Training

wEPA



Next Steps

ENERGY STAR

« Join ENERGY STAR
WwWWw.energystar.gov/join

« Download Building Design Resources
www.enerqystar.gov/newbuildingdesign

» For eQuest go to www.doe2.com

wEPA



Questions

Brian Dean
Supporting ENERGY STAR

ENERGYSTARHealthcare@icfi.com



