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What is Energy Efficiency?

The process of doing more with less!

What is Energy Star?

Energy Star is a United States government program created in 1992 by the US
Environmental Protection Agency in an attempt to reduce energy consumption and
greenhouse gas emission by power plants. What began originally as a voluntary

labeling program has grown in to one of the largest efforts worldwide to promote
energy efficient consumer products
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Why should a builder become and Energy Star Partner?

v'Use energy efficiency to enhance your credibility

v'Increase visibility

v'Gain access to new customers

v'Utilize a proven strategy

v'Earn recognition for your success in improving the customers energy efficiency
v'Environmental Impact

v Good Building Practice

v Understand Building Science



T
Energy Star for Homes Version 3.0

2 - Paths to certify a home to earn Energy Star
Prescriptive Path - is based on a predefined package of improvements
Performance Path - is based on a customized package of upgrades.

The National Program Requirements define the core energy efficiency
specifications for both the Prescriptive and Performance Paths

Reference:

www.energystar.gov



http://www.energystar.gov/

Best Practices for Energy Efficiency

What has to be Considered:

v'Climate Zone

v'Foundation

v’ Envelope Construction (Building Practices, Air Sealing, Windows, Doors & Insulation)
v’ Conditioned Space (Foundation, Walls & Roof)
v" Air Sealing

v’ Heating / Cooling Equipment

v’ Thermostat & Duct Work

v’ Water Heater

v’ Lighting & Appliances

v’ Inspection & Verification
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Conditioned Crawl Space

Envelope Sealing on the Interior & Exterior of the Building Shell

More Stringent Requirements for insulation installations and type requirements

Faam expands te fill all
hales, s

gaps, and join




Envelope Air Sealing

Sealing and insulating the "envelope" or "shell" of your home — its outer walls, ceiling, windows,
doors, and floors — is often the most cost effective way to improve energy efficiency and comfort.
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Air Seal....

v' Band/Rim Joist

v’ Base Plate to Subfloor Sheathing

v’ Studs to Exterior Wall Sheathing

v Where more than 1 stud is fastened together
v’ Around Headers

v" Around Doors, Windows

v’ Floor Registers

v’ Perimeter of Drywall (before it is finished)

v’ Recessed Light Penetrations
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All windows and doors are energy star qualified

v’ Look for the energy star partner sticker
v U- Values & SHGC
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HVAC

Sealing and insulating the "envelope" or "shell" of your home — its outer walls, ceiling, windows,
doors, and floors — is often the most cost effective way to improve energy efficiency and comfort.

Sizing HVAC Equipment is a necessity to the functionality of the building. Over sizing or under sizing
of HVAC systems has serious consequences when looking at the building science.

HVAC System Quality Installation Contractor Checklist V 3.0 Requirement

Cooling Equipment: (Example)

Climate Zone 4

Condenser Manufacturer: Lennox

Listed Efficiency: 13.7 EER (Energy Efficiency Ratio of Cooling Cap.)
16.2 SEER (Seasonal Energy Efficiency Rating)

Heating Equipment: (Example)

Climate Zone 4

Condenser Manufacturer: Lennox

Listed Efficiency: 9.0 HSPF (Heating Seasonal Performance Factor)

Duct Work (Example)
Tape & Mastic All Connections
Ducts — R-8 Flex & Rectangular




Ductwork
v" Supply duct work in unconditioned attics shall have insulation >R-8; all other ducts in

unconditioned space shall have an insulation >R-6
v’ Total duct leakage shall be < 8 CFM 25 per 100 square feet of conditioned floor area
v’ Duct leakage shall be <4 CFM 25 per 100 square feet of conditioned floor area

v Mastic all Ducts (Supply & Returns) & Connections
v/ Mastic @ registers where they penetrate subfloor

v Wrap all exhaust ducts either through wall or through roof




Thermostat

A programmable thermostat helps make it easy for you to save by offering four pre-programmed settings to
regulate your home's temperature in both summer and winter - when you are home, asleep, or away.

When using a programmable thermostat with a heat pump system
ensure that the thermostat has “adaptive recovery”

Adaptive Recovery — This is the preferred recovery type for maximum energy savings. It starts the
system ahead of the programmed time , and completes the recovery at the programmed time,
taking into account changes in outdoor temperature during the season. There are several types of
Adaptive or Intelligent Recovery designs on the market, each using feedback information from
previous recoveries or other calculations to determine the next initiation time. Some are totally
adaptive and some are partially adaptive. Continuous running of the equipment during recovery
eliminates the user complaint that cycling of the system during recovery is annoying during sleep
hours. Adaptive Recovery should be the default or preferred type.




Mechanical Ventilation

When 68% or less of the homes natural air does not circulated within the hour then natural ventilation is required.




Water Heater

GeoSpring

GeoSpring Hybrid Water Heater GE Hybrid Rheem Marathon

Electric Water Heater Requirements:
Gas: 40 Gal. 0.61 EF 50 Gal. 0.59 EF
Electric: 40 Gal. 0.93 EF 50 Gal. 0.92 EF

62%

ENERGY USAGE

REDUCTION



http://products.geappliances.com/ApplProducts/Dispatcher?REQUEST=SpecPage&Sku=GEH50DNSRSA

Lighting
Energy Star qualified light bulbs or fixtures shall be installed in 80% of RESNET-defined Qualifying
Light Fixture Locations.

Air Tight Can Lights

CFls

w ol By 4 -

Chandeliers Pendants Bathroom Ceiling Nzll Sconces C-:'I|I"|E Fans door Sconces  Table Lamps  Energy Saving




Appliances

Where refrigerators, dishwashers, ceiling fans or exhaust fans are installed products shall be energy
star qualified.
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Building science is the collection of scientific knowledge that focuses on the analysis and control of the physical
phenomena affecting buildings. It traditionally includes the detailed analysis of building materials and building
envelope systems. In Europe, building physics is a term used for the knowledge domain that overlaps heavily with
building science, and includes fire protection, sound control, and day lighting as well as the heat and moisture
concerns that tend to dominate North American building science. The practical purpose of building science is to
provide predictive capability to optimize building performance and understand or prevent building failures.
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http://en.wikipedia.org/wiki/Building_materials
http://en.wikipedia.org/wiki/Building_envelope
http://en.wikipedia.org/wiki/Building_envelope
http://en.wikipedia.org/wiki/Building_performance

Field Verification

In an ENERGY STAR qualified home...

The builder's construction crews know that their work will be tested for performance, quality, and attention to
detail. Home Energy Raters inspect insulation installation, perform tightness tests on the home's envelope and
duct system, and ensure that all energy-efficient features and equipment are properly installed in your new
home.
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Required Checklist

Water Management System Builder
Checklist

ENERGY STAR Qualified Homes, Version 3 (Rev. 04)
Water Management System Builder Checklist

1,23

Home Address: City:

State:

Inspection Guidelines Correct

Builder | Rater
Verified | Verified

NIA

1. Water-Managed Site and Foundation

1.1 Patio slabs, porch slabs, walks, and driveways4 sloped > 0.25 in. per ft. away from home o

to edge of surface or 10 ft., whichever is less.

[m] [m] m}

1.2 Back-fill has been tamped and final grade sloped > 0.5 in. per ft. away from home for > 10
ft. See footnote for alternatives. *

o [m] m}

1.3 Capillary break beneath all slabs (e.g., slab on grade, basement slab) except crawlspace
slabs using either: = 6 mil polyethylene sheeting, lapped 6-12 in., or 2 1" extruded [m]
polystyrene insulation with taped joints. °

[m] m] m}

following three options:

1.4 Capillary break at all crawlspace floors using > 6 mil polyethylene sheeting, lapped 6-12 in., and installed using one of the

1.4.1 Placed beneath a concrete slab; OR, o

[m]

1.4.2 Lapped up each wall or pier and fastened with furring strips or equivalent; OR,

[m]
[m]
o

1.4.3 Secured in the ground at the perimeter using stakes. =]

1.5 Exterior surface of below-grade walls finished as follows:
» For poured concrete, concrete masonry, and insulated concrete forms, finish with damp-
proofing coating [m]
« For wood framed walls, finish with polyethy and ive or other equivalent
waterproofing

1.6 Class 1 vapor retarders not installed on the interior side of air permeable insulation in o
exterior below-grade walls

1.7 Sump pump covers mechanically attached with full gasket seal or equivalent

oo

1.8 Drain tile with clean gravel and fabric filter

oo
o|o
oo

2. Water-Managed Wall Assembly

2.1 Flashing at bottom of exterior walls with weep holes included for masonry veneer and a
weep screed for stucco cladding systems, or equivalent drainage system

2.2 Fully sealed continuous drainage plane behind exterior cladding that laps over flashing in
Item 2.1. Additional bond- hreakdramage plane layer provided behind all stucco and non-
structural masonry cladding wall

2.3 Window and door openings fully flashed ° [}

3. Water-Managed Roof Assembly

3.1 Step and kick-out flashing at all roof-wall intersections, extending > 4" on wall surface o
above roof deck and integrated with drainage plane above

3.2 For homes that don't have a slab-on-grade foundation and do have expansive or
collapsible soils, gutters & downspouts provided that empty to lateral piping that deposits
water on slnplng fna1 Qrade 2 5 ft. from foundation or to underground catchment system >
10 ft. from f

3.3 Self-sealing bitumlnous membrane or equivalent at aI! valleys & roof deck penetrations ™

3.4 In 2009 IECC Climate Zones 5 and higher, self- ing bituminous or
equivalent over sheathing at eaves from lhe edge ohhe roof line to > 2 ft. up roof deck o
from the interior plane of the exterior wall. *

4. Water-Managed Building Materials

4.1 Wall-to-wall carpet not installed within 2.5 feet of toilets, tubs, and showers [m]

4.2 Cement board or equivalent moisture-resistant backing material installed on all walls
behind tub and shower enclosures composed of me or panel assemblies with caulked (m]
joints. Paper-faced backerboard shall not be used

4.3 In Warm-Humid climates, Class 1 vapor retarders not installed on the mlerlor side of air
permeable i ion in above-grade walls, except at shower and tub walls ®

O

4.4 Building materials with visible signs of water damage or mold pot installed ™

o
[m]
[m]

4.5 Interior walls nof enclosed (e.g., with drywall) if either the framing members or insulation
products have high moisture content '

Builder Employee:
Builder Signature: Date:

Rater Signature: Date:

Builder has completed Builder Checkiist in its entirety, except for items that are checked in the Rater Verified column (if any)

Effective for homes permitted starting 10/1/2011 Revised 8/28/2011

Page 15 of 16
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Required Checklist

Water Management System Builder
Checklist
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ENERGY STAR Qualified Homes, Version 3 (Rev. 04)

feRerevsi HVAC System Quality Installation Contractor Checklist

—

| Home Address: City:

| System Deseription

State:__
Cooling system for temporary occupant lead? ® Yes ONoO

1. Whole-Building Mechanical Ventilation Design * SonLiTeck: vonor. | wea
1.1 Ventiation system installed that has bean designed 1o meel ASHRAE 62.2-2010 requirements including, o A
But not limited to, requiremants in tems 1.2-1, 5%

| 1.2 Ventilation system does not ulllize an intake duct 1o the return side of the HVAC system unless the system

% designed to operate i ¥ and auty based on a timer and to restrict owldeor air intake
when not in use (@.g., motorized dampear)
| 1.3 ation is with ilation system type, location, design rate, ana fraquency and duration

of @ach ventilation cycle
{ 1.4 If present, continuously-operating vent. & exhaust fans designed to aperate during all occupiable hours,
1.5 If present perating whole-t 1] 1 system designed 1o avlematically operate at

- Heating & Cooling System Design " - Paramarers vsea in e dasign calculsfions shal refiect home fo be bk,
. home i LT window perfo

. Aumbaer of fiocr ares, window &

¥ use
I @35l once per day and at least 10% of every 24 hours.
2

mechanical ventlabon rate, il
2.1 Heal Loss / Gain Method:

| 2.2 Duet Design Meinog: TWMFGIID O Other:
| 2.3 Equipment Selection Methogd: O Manual 5 £OLOEN Rec O Cther

| 2.4 Cutdoor Design Temperatures®  Location: L 1%: 59 F  gewn: F
, g

| 2.5 Onentation of Ratea Home {2.g., North, South)

anual J v8 O ASHRAE 2008 O Other:

| 28 Numbar of Occupants Served by System:® =
2.7 Conditioned Floor Area in Rated Home SRS Y - 1 & 5q. Ft.
2 B Windew Ares in Rated Home [ty Sq Fu.
| 29 Predominant window SHGC in Rated Home:'® L 20D
410 infilration Rate in Rated Home: "' Summer: £ 3 & Winter:_«/ &
2.11 Mechanical Ventitation Rate in Rated Home: Vil CFMm
212 Design Latent Heat Gain Sked BTUR
213 Design Sensible Heat Gain E ZQ D ____ _BTuh
| 2.14 Design Total Heat Gain, SR ,i g 26' BTUh
| 215 Desian Totatl Heat Loss b BTUR
i 218 Design Airflow:'? CFM

| 2.17 Design Duet Static Pressure:" 209 Inches Water Catumn (IWC)

2.18 Full Load Calculations Report Attached
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3. Selectad Cocllng Equigment. If Cooling Egulgﬂent to be Installed

3.1 Condenser Manufacturer & Model 2 M A w250 P

ié

Qj
DLJ'D[ r’.l:l .|_.

32 Condenser Serial # A f2oly (= [m]
3.3 Evaporator | Fan Coil Manutacturer & Model: LEy iy cirx2ud-ofy- 2T —&2 [n] (5]
3.4 Evaporator / Fan Coil Serial & Jel2 i (D(aT/( = ] [=]
| 3.5 AHRI Referance #'* .S’J‘.‘?APO\'{" =] &)
| 3.6 Listea Efficiency L3 2eer o, 2. seen =0 [a]
| 3.7 Metering Device Type: O Fixed orifice O Other: 7 o ;
| 3.8 Retngerant Type O R-410a O Othar; &= o T |
349 Fan Speed Type '* LI Fixed E-vaEniable (ECM nmg OOther E— (] a |
| 310 Uisted Sys. Latent Capacity at Design Cond. " - BTUn =i [=] o1
311 Lisied Sys. Sansible Capacity at Design Cong ™ & Tl __BTun =] [=] D |
| 312 Listod Sys. Total Capacity a1 Design Cond ' 25,2000 BTun AT jm] 0
313 1f List 1 Capac ue 3.10) < ign Latent Heat G ;
ENERGY STAR quatied aenimaner ooy 07 Lotent Heai Gam (Vaiue 2.12) L— 0 | O
314 Listeg Total Cap. (Value 3. 12) is 95-115% of Design Total Heat Gain (Value 2.14) or next nom. Size ™7 jl' (=] [m] il
315 AHAI Cenificate Attached " = ju] a
4. Belected Heat Pump Egquipment, If Heatpump to be Installed
| 41 AMRI Listed Efficiency: 7 HSPF 5= T o o |
| 4.2 Parformancs atvree Capacity /J, Ze&/aTun Eficiency. Z£Y cop g [=] =] j
’_2 Paerormarnice at 47°F Capacity 2/ ¥¢OBTUN Efficiency: J COP =B o o] -|

Effective for homes parmitted starting 10/1/2011 Revised B/29/2011

Page T of 16
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HERS
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This sticker should be located on the inside
of the panel box cover for all energy star
qualified homes.
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Cost Comparison

Typical Code Built House 2012

3BR, 2 Bath, 1380 Gross Sq. Feet, Morehead, KY
Process

Foundation

Framing

Insulation

Air Sealing

Electrical

HVAC

Plumbing

Drywall

Interior Finish

(I.E: Paint, Cabinets, Floor Coverings)
Exterior Finish

(.E.: Roofing, Siding, Conc. Etc.)
Misc.

Total Construction Cost $103,500.00

Elec. Per Month (Avg.)
$148.53

Not Energy Star

No HERS

Energy Star V 3.0 Energy Star House Built in 2012
3BR, 2 Bath, 1380 Gross Sq. Feet, Morehead, KY

Process Additional Cost
FOUNAtION. ettt ettt $1,875.00
Framing....coueeeeceeeeeieeee et e seeaeveee e evenees $495.00
INSUIALION .. ettt $2,170.00
AIr SEAlING....cveeecteceeeetee e $651.00
El@CEriCal e ceeeeeeeeeeeeeeeeeee ettt S0.00
HVAC et e $1,870.00
PIUMDBDING ..ottt $450.00
DIYWall et $350.00
INTErior FINISH....ioeeeeieeeee e et S0.00
(I.E: Paint, Cabinets, Floor Coverings)
EXEErior FiNiSH..ocioe et S0.00
(.E.: Roofing, Siding, Conc. Etc.)
IMIISC. ettt ettt s se et et eevees e e ee e s S0.00
Total Construction Cost $103,500.00
Additional Energy Star Cost $7,861.00
Total Cost $111,361.00
Elec. Per Month (Avg.)
$ 66.94
Energy Star Qualified

HERS Score: 68
Savings: $81.59/month
8.02 Year Payback for All Improvements
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