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Residential Programs

Create more Comfortable Homes
Reduce Operating and Maintenance Costs
Contribute to a More Vibrant/Active Community
Live
Walk
Work and Shop
Reduce Carbon Emissions through
Community Energy Conservation

Building Energy Conservation
Waste Reduction



Complying with the IECC at the
Lowest First Cost

Reduction in
Reduced Heating

System Sizing

Efficient

Thermal Reduced Duct Heat

Envelope Infiltration Loss
Meets IECC

Ability to Run
Further Reduction Ducts in Reduced
in System Sizing Conditioned Duct Sizing

Space

Lower First Cost

Lower Operating Cost




Reduced Framing Case Study

Pulte Homes, Tracy, California

Home Specification
Conditioned Floor Area: 2,495 ft?

Total Floor Area: 2,910 ft?
Length of Exterior Wall: 252 If
Length of Interior Wall: 340 If

Source: “Using Wood Efficiently: From Optimizing
Design to Minimizing the Dumpster” Building Science
Corporation, 2002.



Reduced Framing Case Study

Estimated Framing Savings

WOOD FRAME WALL SUMMARY

Assembly 2” x4” 2” X 6” Reduced by
8’ Studs 1,403 665 -735 (52%)
Board Feet 5,186 3,082 -2,104 (40%)
Cost $2,749 $1,632 -$1,117 (40%)




Reduced Framing Case Study

Other Benefits for Reduced Framing

ENERGY COST REDUCTION

Energy Loads 2” x4” 2” x 6” Savings
Estimated Estimated Estimated
Loads Cost Loads Cost Loads Cost
(kBtuh) ($/Year) (kBtuh) | ($/Month) | (kBtuh) ($/Year)
Heating 45.2 $332.00 28.0 $231 | 17.2(38%) $101.00
Cooling 45.6 $671.00 26.0 $479 | 19.6(43%) $192.00
Total Savings $293.00

Return
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Program Elements

Building Size

Site Selection

Landscaping

Water Conservation

Energy Conservation
Materials and Resources
Indoor Environmental Quality

Operation, Maintenance and Owner Education



Energy Conservation — Building

Structure

ENERGY STAR

Percent above the IECC

Energy Star
HERS Index

Size

Site

Lndscp

Water

Energy | MatRes EQ OM




Energy Conservation — Building
Structure

Benefits and Limitations of Specifying Compliance
as a Percent above the IECC

Size Site Lndscp Water Energy | MatRes EQ




Energy Conservation — Building
Structure

Benefits of a HERS Index
Comprehensive
Verifiable

Flexible by House Size
Tied to the IECC

Size Site Lndscp Water Energy | MatRes




HERS Index — Adjust for house size
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Water

Energy

MatRes
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HERS Index — Energy Star

=4 ENERGY STAR

NN

Boulder County, Co

<1000 ft2 HERS index of 85

1001- 3000 ft2 HERS index of 60

3001-4000 ft2 HERS index of 40

4001-5000 ft2 HERS index of 25

>5001 ft2 HERS index of <10
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Site

Lndscp

Water

Energy
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OM




Albuquerque, NM — Two Programs

Mandatory Energy
Conservation Code

Voluntary Green Path

Size

Site

Lndscp

Water

Energy

MatRes

EQ

OM




Albuquerque Mandatory
(On-Hold)

Compliance with the 2006 IECC with the following
amendments:

Cool roofs required

Low-E required on North, East and West facing
fenestration

R-19 required in walls
R-21 required in raised floors

Reduced slab-edge insulation to R-5 for unheated
slabs but requires R-10 insulation to be installed under
heated slab

Minimum 90% gas furnace efficiency

Minimum 15 SEER A/C efficiency

Minimum 8.2 HSPF Heat Pump efficiency

Ventilating fans required to be Energy Star Labeled

HVAC piping to be insulated to an R-4 < 2” and R-6 >
2” in diameter

Limits use of electric resistant space and water heat

Increases EF requirement for water heating from
current NAECA minimum

Energy Star labeled light fixtures for 70% of interior
lighting

Energy Star labeled appliances when provided.
Thermal By-pass Checklist required

Site Lndscp Water Energy | MatRes




National Appliance Energy
Conservation Act (NAECA)

Preempts Requiring Higher
Efficiency Levels than the
Federal Minimum for:

Heating systems
Cooling systems
Domestic water heaters

Several appliances

Santa Fe and Albuquerque

Size

Site

Lndscp

Water

Energy | MatRes EQ OM




National Appliance Energy
Conservation Act (NAECA)

Options for Circumventing
NAECA

Only require for
voluntary programs

Provide optional
compliance packages

Provide trade-off
approaches

Size

Site

Lndscp

Water

Energy | MatRes EQ OM




Albugquerque, NM — Based on LEED

Voluntary

Achieve Gold, or

Achieve Silver with 21.5 points
in Energy, or

Build Green New Mexico

Gold

Size

Site

Lndscp

Water

Energy

MatRes

EQ
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LEED for Homes

Energy and Atmosphere
Option 1 (Performance)

Optimize Energy Performance
Water Heating

Residential Refrigerant
Management

Size

Site

Lndscp

Water

Energy

MatRes EQ OM




LEED for Homes

Energy and Atmosphere Option 2
(Prescriptive)

Insulation Quality

Air Infiltration

Windows

Space Heating and Cooling

Equipment

Water Heating

Lighting

Appliances

Renewable Energy

Residential Refrigerant Management

Size

Site Lndscp Water

Energy

MatRes

EQ

OM




Sample Residential Programs
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ECOBUILD Checklist
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HERS raied house wilh a score of 80 or kess

Blower door teat only—musat show ACH 0.40 or keas

88% efficient bodler andior fumace: 1 pt phus 1 pt for each add'l % AFUE raiing

Tanklegs on-demand waler heaten(s )

[Energy Stan® apphances (1 pi 1of @aCh SppRance )

Extenor Bghiing minimized (5500 emens or leas)

inferior ighting (CFLs, or equivalent for over 505 of struciure)

Mofion detecting Bght swstches (1 pt for each installed intenior or exienor, up to 4 pia)

Celing fana/air desirafification syaiem in common roomsa

No mechanical sir condifioning

Instaliation of wihole—howse fan natrsl

coolngfventiation sy
[Radiant fioor andior hydronic baseboand heat |2 H".i'.ufheatrga]mﬂn}

Alr o gir haat exchanger

[Rooticeling insulalion: 1 pi for each K value over 38

Wall ingulafion: 1 pt for each R value over 19 up to 8§ pis

Siab ingulation: R-5: 1 pt R-8: 2pis R-12: 3 pis

Crawd Space/basement ingulation: R-10: 1 pt R-15: 2 pta R-18+: 3 pts

[Blown or sprayed insuation | 1 piper GIL)

Insulate all hot wailer pipes at all locatons R-2.5 or higher

Watker heater(8) wiapped with R-5 or above

Doubde-pane windows with low-e glaze, 2 pis plus 1 pt for each 05 below U-50 (U-.30 = 6 pia)

Insulating window shades nstaled | 2 7 ove Of 2l eXBN0r Wandows F-3 o higier)

No Juctwork in Uncondilionsad Space (2 Dois ) OF NEsated 10 R-5 i UNCOmhoned soace | 101)
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ECOBUILD
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Albugquerque, NM — Based on LEED

Voluntary

Achieve Gold, or

Achieve Silver with 21.5 points
in Energy, or

Build Green New Mexico

Gold
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Energy
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Program Element — Building Size
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Program Element — Building Size

Boulder, County: House size adjusts minimum energy

efficiency

New Construction
<1000 ft? HERS index of 85
1001-3000 ft? HERS index of 60
3001-4000 ft? HERS index of 40
4001-5000 ft? HERS index of 25

Size Site Lndscp Water Energy MatRes EQ

OM




Size Matters, A lot

Projected & nnual Enengy Consumption

[(MMEtu)

House Size vs. Energy Consumption

3 Bedroom HERS

Sataed Homes
— Trand

2000 4000
Area (ft2)

a0o0a0 =000

Michael Horowitz, Size Matters, 007
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Size Matter, A lot

Pittsburzh PA Charleston 5C
Housze Size Houze Size
2264
Compounent E&I‘\ 1537f | 1922:f | 4060:f | SE64-F 912 =f 1537 =f 19232 f | 4060 =f sf
[Walls Y B-19 \ E-19
+R-5 |§-19+R-5|R-19+R-5[R-13-R4 }f E-13 R-13+E-0 | R-19+E-0 | R-19 +R-0 |R-19 +R-0| +R-0
ICailings E-3E R-38 R-318 R-38 R-30 R-38 E-38 R-38 R-318 R-38
(Windows & Glass U- ™~
Dhoors \ 0.32 /._T—E.S_'-' U-032 | U-033 \U-041 /\ T-0.71
SHGC |/ SHGC SHGC SHGC SHGC U-038 U-038 T-038 | U-095 | SHGC
w;*y 034 0.34 0.34 E \SHGC 0,39 JSHGC 0.39 | SHGC 0,39 |5H \1 0.83
Doars R-122| R-22 R-22 B-22 R-22 22 23 22 22 22
[Bazemant walls — ~—~
above grade R-11 E-11 E-11 R-11 E-11 E-11 E-11 E-11 R-11 E-11
[Bazemant walls
below srade R-11 R-11 R-14 R-11 E-11 E-11 R-11 E-11 R-11 E-11
[Cruct location Inzide
envelop| Inside Inzde Insida Iizide Insida Inizide Inzide Inads Imzida
= envelope | envelope | envelope | geeslosg emvelops euvalope envelope | envelope |emvelops
[Heating efficiancy 4 N
(AFUE) 93% 96% 03%: 0% B0%: B0%% B0%: BO%s 0% 3%
[Diommestic water N4 =LY 40 zal. 4 zal, 40 zal, =3 40 gal, 40 zal, 40 zal, 40 zal, | 40 gal,
heating efficiency 055 EF| O56EF | 056EF | 056EF [ 05 E ) SEFF 0.56 EF 0.56 EF (.56 EF |0.358EF
|%ir Hizhmass 2ACH| 2aCH | 2acH | 2acH | 2ACH ) ( N
Wat Mat Wat Mat Mat 028 028 Q.28 0.38 043
|47 conditionmgz N
SEER 10 12 10 10 10 10 10 10 10 10
[Flocrs over
meonditiond
space NA NA NiA 19 NA NiA NA NA 19 MNA
[HERS Score 85.7 B5.7 850 85.9 35.0 358 85.5 35.0 85.1 BE.0

ize Site Lndscp Water Energy MatRes EQ




ECOBUILD

POINT REQUIREMENTS

Dwalling umits:

0-2000

2001-3000

3001-4000

4001-5000

5001-6000

6001-7000

T001-3000

an01+

Dwelling units mesting the following points will recaive a 25% building permit rebate, not to excesad

OR, pay cash-in-lisu of

aguare feet of floor area would need o mest
square feet of floor area would need o mest
square feet of floor area would need o meset
squane feet of floor sres wiould nesd o mest
aguane feet of floor area would need 0 mest
square feet of floor area would need o mest
squarne feet of floor are s would nesed 0 mest
squane feet of floor sres wiould nesd o mest

pints short X floor area x 310 divided b

40 points or more
45 points or more
50 points or more
6l points or more
T0 points or more
80 points or more
00 points or more
100 points or more

squired points.

$5000:
0-2000

2001-3000

3001-4000

4001-5000

5001-5000

&6001-7000

T001-8000

square feet of floor area would need 1o meset
square feet of floor area would need o meset
squane feet of floor srea wiould nesd 1o mest
aguare feet of floor area would need o mest
square feet of floor area would need o mest
squarne feet of floor area would nesed 0 mest
squane feet of floor srea wiould nesd 1o mest
square feet of floor area would nesd o mest

60 points or more
T0 points or more
80 points or more
80 points or more
100 points or more
110 points or more
120 points or mora
paints or more

ma-&i' 5!5'95 OF TS -:-fa.rm.rg}' ﬁr&ﬂamnt&mf&.l

Any mbates from building permits can be credifed scoonding

Size

Water

Energy

MatRes

EQ

OM




Site Selection

Options include

Avoid environmentally
sensitive areas

Select infill site

Select greyfield site

Select brownfield site

Select site with access to
public transportation and

bike paths

Size

Site

Lndscp

Water

Energy

MatRes

EQ

OM




LEED for Homes

Location and Linkages

Site Selection
Preferred Locations
Infrastructure
Community Resources

Access to Open Space

Size

Site

Lndscp

Water

Energy

MatRes EQ OM




Site Development and Landscaping

From Buckeye, AZ - Both
Mandatory Requirements and
Options to Select

Mandatory

Protect east, west and
southern entrances from
southern sun

80% landscaping is
xeriscaping

Options include
Permeable hardscape
Solar orientation
Shaded outdoor living area

Size Site Lndscp Water Energy

MatRes

EQ

OM




Site Selection and Landscaping

Eagle County adds other options:
Residential option include
Minimize area of impact
Reuse fill
Reduce irrigated turf, use drip where appropriate
Water efficient landscaping

Deciduous trees shading

Size Site Lndscp Water Energy MatRes EQ




LEED for Homes

Sustainable Sites

Site Stewardship
Landscaping
Local Heat Island Effects

Surface Water
Management

Nontoxic Pest Control

Compact Development

Size

Site

Lndscp

Woater

Energy

MatRes EQ OM




ECOBUILD

QuickTime™ and a

TIFF (Unconpressed) decompressor

are needed to see this picture.

Size

Site

Lndscp

Water

Energy

MatRes

EQ

OM




LEED for Homes

EPA é'”

WaterSense

Water Efficiency

Water Reuse

Irrigation

Indoor Water Use

Size

Site

Lndscp

Water

Energy

MatRes

EQ

OM




Water Conservation - Indoors

National Program, or Home Grown?

\’

ol

“'éé,

N

Size

Site

Lndscp

Water Energy | MatRes EQ

OM




Materials and Resources.

Reduce
Reuse

Recycle

Size
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Lndscp

Water

Energy
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ECOBUILD

Size

Site

Lndscp

Woater

Energy

MatRes

EQ

OM




LEED for Homes

Materials and Resources
Material Efficient Framing

Environmentally Preferable
Products

Waste Management

[

Size

Site

Lndscp

Water Energy | MatRes EQ OM




Indoor Air Quality — Minimize

Pollutants - ECOBUILD

Size

Site

Lndscp

Woater

Energy

MatRes
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LEED for Homes

Indoor Environmental Quality
Energy Star with IAP
Combustion Venting
Moisture Control
Outdoor Air Ventilation
Local Exhaust

Distribution of Space
Heating and Cooling

Air Filtering

Containment Control

Radon Protection

Garage Pollutant Protection



Owners Manual

1.6 Owmer's Manual
What zood are energy efficient appliances and good windows 1f vou don’t know how to operate
them? An Cramer’s Mamual can consist of a simple binder with the operation mstructions for
all major systems mstalled m the house. For examples of Cramer’s Manuals, please contact the
High Country Conservation Center at (970) 668-3703.

An owner's manual, which includes the operation instructions of all mechanical
systemns and energy saving svstems inztalled in the house, shall be provided to the
homeoswner; many mechanical systems require professional service and this should
be indicated in the owner’s manual. Ner required for Muln-Famuly.

Complhiance: Inspected (Final)

Size

Site

Lndscp Water Energy MatRes EQ oM




LEED for Homes

Awareness and Education

Education of the
Homeowner or Tenant

Education of the Building
Manager

Size

Site

Lndscp

Water Energy MatRes EQ oM




Significant Residential Changes 2009 IECC




Reduce Air Leakage in the Building
Envelope

Requires Blower Door Test
on Each Residence, or



Comply with Air Barrier and
Insulation Inspection Checklist

TABLE 402.4.2
AIR BARRIER AND INSULATION INSPECTION
COMPONENT CRITERIA
Air bamer and thermal bamier Externor th insulstion is instalied in substantial contact and continuous ent with

envelope ar barrier.
Breaks or joints in the air barrier are filled or repaired.

Alr permeable insulation is not used as a seall material.
Alr rmeable insulation is msade of an ar barner.
Ceiling ! gttic b3 : 30 e Qe
Atﬁc a S exc unvented aftic knee wall door or d dmm stalr ls sealed
Walls Comers and headers are nsulated.
Junction of foundabion and sill plate is sealed.
Wingows and doors > ceoetweenwndowma mbsandlr IS sealec.
R. } J l ' 3 ¥
Floors (ncl sb e | Insulation is installed to maintain permanent contact with underside of subfioor decking.
and cantilevered floors) Air barrier is nstalled at any exposed edge of insulation.
Crawispace walls Insulation is permanently attached 1o wals.

ExXposed earth n unvenied crawispaces 1s covered with class | vapor retarder with overapping joints
taped.

Shafts, penetrations Duct i nefrations, knee walle_and flue shafts 1o extenior or unconditioned ce are
sealed_
Narow cavities

Bm: i Narow cavibn are cul to ﬁt, Of NAITOW cavities are ﬁlled bx spayed/blown insulation.

Fetesasd tating

space.
Plumbing and Wiring Insulation s placed between outside and poes. Batt insulaton is cut to fit around wiring and plumbing. or

sprayed/blown nisulation exlends behind piping and wiring.

Shower / tub on extenor wall Showers and tubs on exterior walls have insulation and an air bamer separating them from the extenor
Elecirical / phone box on Air bamer extends behind boxes or &n air sealed type boxas are installad
exterior wals
Commeoen wall Air bamcr s nstalled n common wail beMeen dweﬂlm units.
| EVAC reaisier boots i are seale
Cirepiace i

402.4.3 Fireplaces. New wood-burmning fireplaces shall have gasketed doors and outdoor combustion air.




Building Envelope Upgrades
Exterior Walls

TABLE 402.1.1 (Supp)
INSULATION AND FENESTRATION REQUIREMENTS BY COMPONENT*

WOoOoD SLAB®
CLIMAIE | FENESTRATION U. |SKYLIGH!® U. EN%%%N CEILING | FRAME W%ESR- FLOOR Bﬁﬁ'ﬁ:‘_ﬂ R- CRAW!
ZONE FACTOR FACTOR SHGC R-VALUE |WALL R- "yt e [RVALUE| i he VALUE | SPACE®
VALUE & WAILL R-
DEPTH | VALUE
1 12 0.75 0.40 30 13 3 3 0 0 0
2 a.75 a5 0.40 Jo 13 4 13 ] 0 )
3 065 065 GE a0 12 5 19 0 0 513
Texc 0.60 N .20
M:l'ir\?l 0.40 38 12 5 19 10013 1013
5 and 0.0 R = 0. 20
M 035 I ol R 301 10013 1013
T [ 060 R 2y |2 200r| 15 30T (VEE W.aR | 1043
13-Z 5
7and e 035 060 NR ) 21 19 3 10013 040 | 1013

e e sl

Ll aluvneume Vo suwesnet Sa.AL




Building Envelope Upgrades

Basement Walls

1ADLE SUL 1.1 (DUpPP)

INSULATION AND FENESTRATION REQUIREMENTS BY COMPONENT"

CRAWL
GLAZID WooD MASS BASCMENT" |  Swap”  |SPACC”
c;:::r FFS_F:::I?RO" SKYLIGHI" |FENESIRATION g\:,::‘li FrameWare  WaLL Rf\'IAOESE WaLL R-VALUF | WaALL
U-FACTOR SHGC R-VALUE = R-VALUE" R-VALUE | & DEPTH R-
VAI LIF
1 120 075 037 B3] 13 374 13 ] { 0
2 075 075 037 {3 13 116 1.3 4] () 0
3 0.65 0.65 0.40° 30 13 58 19 8-513 ad w13
frmcont 0.40 e N 38 13 si0 | 19 [ on3 [ 1920 qgn3
5 and 0.60 NR . PR 2 - EIR 10,2k D
Merine 4 035 34 1900 13459 1371/ 3 10013 1013
B 035 () 60 NR A4 1906 13+5% 15719 30° 10015 1g,41 | 1013
0. 3*' 0.60 NR 44 21 19121 30° 10013 10,4t 10113

7and 3




Building Envelope Upgrades

Glazing U-factor

TABLE N1102.1
INSULATION AND FENESTRATION REQUIREMENTS BY COMPQNENT"'
Wood
Glazed Frame Mass Slab"  Crawl

Climate |Fenestration |Skylight™ Fenestration Celling |Wall Wall Floor Basement® [R-Value Space™ Wall
Zone U-Factor U-Factor SHGC R-Value [R-Value |R-Value |R-Value ‘Wall R-Value (& Depth ‘R-Value
1 120 U./s U.40 0 13 3 13 0 a o
2 nas" n7s 01 40 30 13 4 13 0 ! 0
3 055 0.50" U6s U.40 30 13 5 14 0 U Q12
4 axcapl (040035 0 R0 NR K> 13 5 19 10/13 0,20 10/13
Marme
S5and 0.35 0.60 NR 38 15 or 13 30" 10,13 10,2t [10/13
Mannc 4 13+5%
6 035 U 80 NR 19 19 o1 15 30™ 10/13 10,41 10/13

13459
7and8 (035 0.60 NR 49 21 19 307 15721 15,4t [10/13
a through g (No change)

h. For impact rated restant fenestration compiying vath Saction R301.2.1.2, the maximum U-factor shall ba 4220 0.75 in Zone 2 and 844
DES n Zone 3




Building Envelope Upgrades
Glazing SHGC

TABLE 402.1.1 (Supp)

INSULATION AND FENESTRATION REQUIREMENTS BY COMPONENT"

Ciimate FENFSTRATION 5 GLAZED CFILING mowo’i':“ VMV:SL: FLoonr BA;IE::L"‘“ SLAB" gm
ZonL U-Faciur SKYLSII Furcsiranos | R-VawuL Ricniog Rvan” | RVALVE o vl R-varuL WL
U-FacTon SHGC R DFPTH | R-VAILF
1 1.20 0.75 826 0.30 30 13 3 13 e ) 0|
2 n7s 075 435 030 a0 13 400 13 0 0 0
3 0.65 0.65 636" 0.30 30 13 518 19 0 0 313
Lescen 040 o s 38 13 5110 19 10113 10.21 403
k-Eoa I nas 0.60 NR 58 19001345 | 13117 0 1013 10.20 | 4om3
5 0.35 0.60 NR 45 190r13+87 [ 15719 307 1013 10.41 10013
7 a8 0.35 0.60 NR 49 21 1902 30" 10/13 10.41 1012



Residential HVAC

Perform a Duct Blaster Test
on Each Duct System, or

Locate All Ductwork in
Conditioned Space

NEEA Priority and
Represents 10% Energy
Savings

or




CFL Lighting Required

Applies to permanently installed
lighting fixtures

Requires 50% to be
Compact Fluorescent
T-8 Linear Fluorescent

Meet minimum efficacy
reguirements

Applies to interior and
exterior lighting



Eliminates Equipment Efficiency
Trade-offs

Code will focus only on the
building shell

Will result in increased
insulation and glazing
efficiency



Questions?




