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ENERGY STAR Qualified Homes
Builder Option Package Notes

GADGETS

004/2006 IECC Climate - ENERGY STAR W
The requirements for the ENERGY STAR Builder Opti age (BOP) in the checklist below.
To qualify as ENERGY STAR using this BOP, a meet th pecified and be verfed and
in accordance with the HERS Standards by a RESNET-acsredted Provéder. Note thal complance with these guidefines is
not intended to imply - h all lacal i that may be applicable ta the home to be built *
Horme Adrens; City. State .

Building Jystem Inspection Guidelines

Couling Right-sized ' = 13 SEER AJC; OR

Equipment " N - . "

(oo Frvadess | Right-sized * 2 14.5 SEERY 12 EERI 8.5 HSPF ENERGY STAR qual. HP

2 90 AFUE gas fumace: OR
Haaling Right-sized * = 14.5 SEER! 12 EER &5 HSPF ENERGY STAR qual. HPY, OR
Equipment

85 AFUE boder; QR

= 85 AFUE il fumace

Thermostat * ENERGY STAR qualified thermostal (except in zones with mass rmdiard heat)
Leakage ®: 54 CFM to ouldoors £ 100 q. 8. AND

Insulation * : = R-§ insulation on duds in unconditioned spaces

£ 5 ACHS0 Infitraticn "

5 Reference UA | UA Atemative Approach ™ OR

2 30 R-Valse Cedling Insulation *; AND (if applicable)

=30 R-Vakie Cathedral Geling Insutation *; AND (fapp

218 R-Value Wood Frame Wall Insulation ; QR (f agp )

213+ 5 A-Value | Waod Frame Wl Insulation and Sheathing™: AND (f a0p )
Envelope = 30 R-Value Floar Cver Unconditioned Space Insulation *; AND (f app )
=10 R-Vakie Crawlspace Wall Insulation Centiucus *; OR 0 apo.)
213 R-Vale Crawlspace Wall Insulation Framed *; AND ({8pp )

=10 R-Vahie Basement Wall Insulaticn Continuous *: OR (f aga )

=13 R-Vake Basement Wall Insulation Framad *; AND (fapp |

=10 R-Vale Siab Insulation *; AND

Completed Thermal Bypass inspection Checkiist "

Ductwork

Windows 20 | 3040 Uvale
Any SHEC
Gas(EFy  40Gal=081 | B0Gal=057 | 80 Gal=053
T Blectic (EFy: 40Gal=083 | 50Gal=092 | £0Gal=089

Ol or Gas ''- Integrated with space heating boiler

Lightingand | Frve or more ENERGY STAR qualified appliances, light fdures, water heaters,
" | ceiling fa i foctures, andior ventilation fans
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MINERGHIE®

Meilleure qualité de vie, faible consommation d'énergie
Mehr Lebensqualitat, tiefer Energieverbrauch

Building Sustainability Renewable
Codes Standards Technologies
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Waste Hierarchy






CONVERT

Get energy from renewable
sources

CONTROL

Make sure energy that is being used is used
efficiently through a review of Mechanical
and Electrical Equipment

CONSERV

Erevent unnecessary energy use
through Passive Climate Control
Strategies and Behavioral Strategies

Energy Hierarchy



CONSERVE

Passive Building and Behavioral Strategies

* largest impact with the least expense

e pre-schematic design choices about building
siting and orientation, passive solar and ventilation
options, landscape choices.

« schematic design choices about the building
enve- lope, both opaque and transparent walls.

 building occupant education and awareness

Energy Hierarchy
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Passive Climate Control System

typically does not rely on purchased energy
and uses basic elements of the building
such as windows, walls, floors, etc.
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Active Climate Control Systems

typically relies on purchased energy and
dedicated equipment within the building
(ducts, motors, wires, etc.)
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Summary of Results - The Greenest Building: Quantifying the Environmental Value of Building Reuse

ENVIRONMENTAL IMPACTS OF RENOVATION AS A PERCENTAGE OF NEW CONSTRUCTION

Legend
I 'ew Construction
(represents 100%)
Rehabilitanion + Retrfit in
I Chicago
E Atlanta
B Fhoeny
B Cortlandg
Warehouse to Office Multifamily Warehouse to Multifamily
[ | BaseCase Chicago 9% 5% 16% 7% 0% 5% 7%
g Atlanta 0% 5% -17% T% 1836 0% 7%
5 Phosnix -12% 6% 9% -B% 186 1% -2%
6 Portland 13% 7% =39 -i0% -12% 1% -8%
i AdvancedCase  Chicago -12% 7% ~20% 9% -15% 12% -11%
= Atanta -13% T - 200 B 6% 12% -12%6
2 Phoenix -14% -8% ~23% -10% -16% -14% -13%
il Partland -16% 8% 25% 2% 7% 14% -39
[~ | Base Case Chicago -8% 4% 15% 7% 0% -0% -6%
_E Atlanta 6% - 4% 1E% 7% 10% 8% 6%
% Phoanix -10% 5% 6% 2% 1% 1196 7%
= Portiand -12% 6% -20% 55 1% 10% %
§ Advanced Case  Chicago 1% 5% -18% 9% 15% =12% -9%
3 Atlanta 1% 6% 9% % -16% -12% 9%
E Phosnix <13% =% -2 2% -10% -17% -14% =10%:
Portland 155 8% -24% 2% 7% -12% 0%
Base Case Chicago -15% 7% -53% 9% 0% 17% +B%
s Atianta 14% £% 29% T 19% 14% +5%
= eroani ([ 7 9% -26% -8% -14% -12% +a%
_—E Partiand -15% T -30% 8% -19% 15% +5%
E Atdvanced Case  Ghicago -15% ~0% -8 1% -26% -20% +5%
:::x Atlanta 14% 2% -34% 0% -23% -18% +5%
Phieni: 2% -5 -31% 7% -19% -15% +a%
B Portland 14% 2% -Z5% ~10% -24% -18% +5%
[~ | BaseCase Chicago I 205 . 7% i -3d% 1% . 29% -24% i
= Atlanta 20% 7% -34% 10% -26% 23% 1%
g Phosnix -24% -85 41% 1% ~30% 27% +1%
% Partland -27% 5% 443 1% 3% 0% 1%
-3' Advanced Case  Chicago 1% -B% -39% A2% “E2% -28% -1%
2 Atlanta -14% 8% 8% 1% -3% 27% -1%
fin] Phoenix 1% 9% - % 13% -23% -21% -1
1 Portiand =17% =109 ~45% 1% -25% -33% <%

& full deserption of each innpact category and the methods used to evaluate them 15 located in the Technical dppendices Base Case = average energy performance, see Section 4 on methodology for determining energy use Advanced Case = I0% more efficlent than Base Case

The Environmental Value of Building Reuse - National Trust for Historic

Preservation

New Construction versus Rehabilitation
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A Hot and wet year round
i Hot wet summenr; hot dry
winter (low sun period)

me= shert dry seasen in winter {low sun poried) |

Bsh [ | Hot year round: unreliable precipitation

Bwn 2| Hot and dry year round \
I Hot summaer; cool to cold winter

os [ | \

unrelinble precipitation

Hot summer. cool to cold winter:
] dry year round

ol Warm to hot wet summar: cool
wet wintor

e '[[__] Mot dry summer; cool wet winter
] Warm to hot wet summer; cosl
Cw . .
[ Pt

Hot wet summer; cool to cold wat wintar

Warm wet summer; cold wet winter

| Coal te warm summer: very cold winter
some precipitation year round
Cool 1o warm wel summer cool to cold dry winter

Coal summer: cold winter: little pracipitation

Highlands; various lecal climates
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Macroclimate - Koppen Climate

Classification

Climate exists at many scales - Macro to Micro
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This is the sunshine
middle of March

DRAWING BY ANTONID PETRUCCELLY

This is a hill in Ohio

Microclimate - “This is a hill in Ohio.” House Beautiful, October
1949
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reducing summer solar gain

winter sun
optimising winter solar gain
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Control the site's microclimate
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Roof Glope and Building Height In Section
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Impact of Building Width in Flan




MEW TORE

RESULTS SHOWN IN BASIC FORMS AND BUILDING SHAPES ARCHITECTURAL EXAMPLES

CRTHODOX HOUSE BALAMCED HOUST

optimum 111

optimum 1:1.6

SUMMER

e ™

aptimum 1:1.3

ICALE 1M FEET

O
SCALE OF HEAT IMPACTS

[LRELT ST

| optimum 1:1.7

Victor Olgyay Design With Climate,
1963

Control the building's massing

14




WARM WEATHER

SHGC and U-value of R-Value and air-tightness for
windows Walls

Understand your house's thermal envelope

15
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Home Energy Opportunity Check List

Opportunity
Pri Small Medium Large
1 | Combustion Safety | ¢ | Sealed Comb. Appl Matural draft Matural Draft HW
" | Concem Fumace & unvented gas sto
5, | House Tightness H =1.5XBAS 1.5102.5 X BAS =25 X BAS
" | Air Sesling
o ‘ Adtic Insulation ‘ i ‘ > 14" insulation ‘ 5.5 1014 ‘ <5.5 insulation ‘
4 | Wall Insulation o| 55 insulated ‘ 3.5 Insulated ‘ Empty Walls ‘
5 Rim Joist H Foam Sealed Fiberglass only Empty
i & Insulsted
8 Basement Walls o Insulated Partially Insulated Bare
i & Sealed
7 Heat Distribution o Insulated Partially Insulated Bare
" | System & Sealed & Sealed
8 Heating System o Condensing Medium Standing
3 Fumace or Boiler Efficiency Continuous Pilot r
. Tt 4
a Water Heating o Gas Tankless or | Eleciric, oil, propane | Electric, oil, propane - ’
’ Indirect w' HE Boiler | 1 or 2in household | > 2 in household g T
- Windows & Doors i Double Pane &  |Single pane & storms Single pane = - \ i /]
- Insulated Doors Wood doors poorty installed “m— -
-
11 Lighting o Muosthy all lights S0% Incandescent Mastly all lights 1 d'l
i are CFL or LED are incandescants ]
i ‘ Refrigerator ‘ - ‘ <500 KWh/Year | 500 to 1000 KWh'¥r| =1000 KWh/Yesr
12 Clothes Washer D 2 People, cold 2-3 people, w' oo, 4+ more active
B water, line dry hot water, electric d electric or gas dry
14 Solar Electric (FV) | g is area is more difficult to specify. Conserve as much
; electricity as possible, and if you hawe access to the sun install PV f

Priority: C=Crtical H=High D= Dependson a lotofthings...

Energy Audit for Existing Homes




Jimmy Carter, Proposed Energy Policy, April 18,
1977

Behavioral Changes

17




CONTROL

Mechanical and Electrical Equipment

o allows for reduced energy consumption
with- out necessarily changing the behavior of
build- ing occupants

» design development or building retrofit choices

 Includes energy efficient HVAC equipment,
appliances, lighting and building controls
systems

18



Passive Climate Control System

typically does not rely on purchased energy
and uses basic elements of the building
such as windows, walls, floors, etc.

Active Climate Control Systems

typically relies on purchased energy and
dedicated equipment within the building
(ducts, motors, wires, etc.)
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EE# Fuel Economy and Environment

Fuel Economy

. 2 6 MPG asrsmoinmns ws
22 32

combinad city/hwy city highwwany

3.8 gallons per 100 miles

ypoRe cost Fuel Economy 8 Greenhouse Gas Rating e o) Smog Rating isicee oy

a®

phiche demits 347 grams CO, par
g Tl s & B

los par £ g ine gallon egquivalent. Vehicle

ignificant cause range and smog.

fueleconomy.gov (O

Calculate p lized astimatos and compare vahicles

Gasoline Vehicle

You SAQVe

$1,850

in fuel costs
over 5 years
compared to the
average new vehicle.

sl

mAIntain youwr
mates

Smartphone

QR Code-

EPA Fuel Economy and Environment for Cars in the

usS

Fuel Economy Guides

DEAP Varsion X.Y

Building Energy Rating (BER)

BER for the buliding detailed below Is:

Name of House, The Bullding Enargy Rating (BER) Is an Indication of
Street Name One, Street Name Two, the energy performance of this dwelling. It covers
Town name One, Town Name Two, energy use for space heating, water heating,
County name One. County name Two, ventilation and lighting, calculated on the basis of
standand occupancy. It is expressed as primary

BER Number: IOOOOOOOOK anergy use per unit floor area per year (k!

Date of lssue: Cray Month Year

Valid Untik; Day Month Year ‘A’ rated properties are the most energy efficient
BER Assassor No.: XK and will tend to have the lowast anergy bills.

Assessor Company No.:  X0X00X

Building Energy Rating Carbon Diaxide [COy)
KWh/m2iyr Emissions Indicator
MOST EFFICIENT KerC O/méfyr

BEST

0

>175 c2)

The less CO, produced,
the less the dwelling
contributes to global
LEAST EFFICIENT wanming.

IMPORTANT: This BER k& cakulated on the basis of data provided to and by the BER Assassor, and using
the warsion of the asssesment softwore quctad above. A future BER assigned to this dweling may be differant.
as a result of changses to the dweling or t0 the assessment softaars.

Building Energy Rating for buildings in the
EU

20




- mrw e i o s e e e -

Firbiia - Mol Do

Fpdery b prot- b ol o o i bofosy orseomee paeTh s

ENER GUIDE

cmutm
!ﬂ!:.lh-

Annual Fuel Utikzation Efficiency

82.7

Seasonal Energy Efficiency Ratio

13.3
— ]

108 e
s EMcieny Rirgh of 5 ratie Moot Lsscheny

Efer gy g o Tarp g Baodwn

- BNy g aasd only o alberel Qe hmeoes
» P radew irormslan, vl v B govispplE .

AFUE Rating

Annual Fuel Utilization
Efficiency

For comubsion equipment like
furnaces, boilers and water
heaters.

& EFiguency rangas Bard gniy on Spid syilem unit

» Thes enegy efficiency ratng s baned on 1) 5. Government standard lesis of ha
e modsl oomBend wilh P mos] comemon ool The rading may wany
shphdy with difleroni couls

» i (e vkt visll woanw B o B piiancns.

SEER Rating
Seasonal Energy Efficiency
Rate

For cooling output from air
conditioning equipment.

HVAC Equipment & Appliances

21

ENERGY STAR

Energy Star Rating

Ratings for the consumer products-such as re-
frigerators, dish washers, dryers, etc-
suggesting they use less energy than other

appliances.
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Lighting Equipment

Y

L I | ¥ 1 1 | r ! 3 1 ¥ L L L | i 1 L

B r Linear fluores- |
cent lamp | ey
= |Edison's light bulb | i‘ . i
[ | (C flament) | 7
" i : 6 , L'ighi-ami'rting ]
- . diode (LED)
E 1 o Compact flucres-|
- cent lamp |
- Incandescent lamp:
(W filament)
1880 Tima and Technology —= 2015
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Building Controls
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Improvement in ASHRAE Standard 90/90.1 (1975-2013) with projec-

Energy codes do make a difference tans to 2030,
California and United States per capita electricity consumption 100
14,000 § g[] - -
12,000 I"l-ln 8[] . .
gl U
10,000 - ‘—\\
z ? b0 T o
& amo =l Projections After 2015 at o,
5 = Same Rate as 2004 to 2013 R R
§ 6,000 ::j 40 = ‘ .
X o0 ?‘ 30 \T
2000 § . Vector Re Required fo Reach/
) = 10 Net Zero Goatin2630
1960 1971 1982 1993 2004 0 ‘
1975 1985 1995 _2[][]5 2[]15 2[]25
ogond === Lighting Interior Power Density === Heating Equipment
Calffornia mememwenn [ \elope Heat Transfer (UA) s Standard 90,1
_ Notice the flatlining of the California figures since the early 1970s e (;001ig E(]llipmﬂ'ﬂ[ Overall

. Souree: Arup, Data California Energy Comﬂ:ussmn 2004

Role of Energy Codes and the Limits of Efficiency
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CONVERT

Renewables

 converts natural sources into energy

« examples include PV, solar thermal and
renew- able energy credits

25



Comparing the world’s energy resources*: _ renewable finite

e =

~

Where should we invest ' h WIND
For the long haul? P .

Natural Gas

Petroleum

2010 World energy use
Geothermal

. ' Uranium

2050 IEA
projection

Yearly potential is shown for the renewable resources. Total “use it lose " resetrve is shown for the finite fossil and nuclear resources.
World energy use is annual

Perez et. al. A fundamental look at energy reserves for the planet,
2009

Potential of Solar Energy as an Energy Source

26
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DC Diisconnect

Electrical Panel
(150 - 225 Amp)

Inverter

(500V DC & 240VALC)

@ e Dad vatve

@ Filing fushing vaves
® Prass Tioturn Bab vaive
e

vaVe B oY

A ez il bt
wen mansd el
Gived swn -

Salar om0
iemperaie sancor @

L]
Comroler
2 puma

o rgn

Photovoltaic and Solar Thermal Equipment




CONVERT

Renewables

« converts natural sources into energy
» examples include PV, solar thermal and

renewable energy credits

CONTROL

Mechanical and Plumbing Equipment

allows for reduced energy consumption without
necessarily changing the behavior of building
occupants

design development or building retrofit choices
Includes energy efficient HVAC equipment,
appliances, lighting and building controls systems

CONSERVE

Passive Building and Behavioral Strategies

largest impact with the least expense

pre-schematic design choices about building
siting and orientation, passive solar and ventilation
options, landscape choices.

schematic design choices about the building
enve- lope, both opaque and transparent walls.
building occupant education and awareness

28
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