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Energy Efficiency &

OUtI | ne Renewable Energy

 Why Should Raters Care about DCH?
« DOE Challenge Home Specifications — Overview

* Plan Review for DOE Challenge Home — What
to Look For

o Software Tools for Plan Review
 Field Verification
e How to Move Forward
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U.S. DEPARTMENT OF Energy Efﬁciency &

Why Should Raters Care about DCH? ENERGY | renewable Energy

« Today's Builder:

— Enormous pressure on lowest-first cost model
« Existing home sales (short sales, foreclosures)
« Smaller buyer pool

— Alternate Business Case:
 Maximize Value & Innovation (not minimize cost)
» Capitalize on “Innovation Premium”
— Superior Value
— Better Protection
— Lower Ownership Cost
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U.S. DEPARTMENT OF Energy Efﬁciency &

Why Should Raters Care about DCH?  ENERGY | renewable Energy

« Today’'s Homes

— Face a building science tipping point
« Can’t dry out if they get wet
« Can'’t assure adequate IAQ
« Greater combustion safety risks
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U.S. DEPARTMENT OF Energy Efﬁciency &

Why Should Raters Care about DCH?  ENERGY | renewable Energy

« Today’s Raters!
— National network of energy and building science consultants for
builders

— Navigating a complex web of code compliance, building
performance/safety, above-code program compliance, and cost
optimization for builder clients

— Opportunity to add value-add services to builders — when there's
value
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Energy Efficiency &

Renewable Energy

« Consumers want it, (they just don’t know it yet)
 |t's readily achievable today

* It's dramatically differentiates your product from
OW cost competition

* |t substantially reduces risk
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Energy Efficiency &

Renewable Energy

Zero Net-Energy Ready
Technical Specifications
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U.S. DEPARTMENT OF Energy Efﬁciency &

ENERGY Renewable Energy

Specifications flow from the program strategy....

ENERGY
STAR
for Homes
Version 3

Solar Ready
[where
applicable]

Building
America
Technologies

Efficient Indoor
Components airPLUS

A

IBHS Quality Man.
Fortified Home Program
(encouraged) (encouraged)

WaterSense
(encouraged)

U.S. DEPARTMENT OF ENERGY

CHALLENGE

HOME
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DOE Chal |enge Home s DEPARTVENT OF | Energy Efficiency &

Fram eWOl'k ENERGY Renewable Energy

DOE Challenge Home

Mational Program Requirements (Rev. 02)
July 1, 2012

Exhibit 1: DOE Challenge Home Mandatory Requirements for All Labeled Homes

‘ Area of Improvement Mandatory Requirements
1. EHERGT STAR for . - -
DO E Baseline [0 Certiled under ENERGY STAR Qualiled Homes Version 3
2 Envelops® [ Fenssiraton shal mest or exceed latest ENERGY STAR requiremends ™ *
C h al I en g e h . pe [1 Celing, wall, fioor, and siab Insulation shall meet or excesd 3012 IECT levels®
3. Duect System [l Ducts located within e home's thermal and air barmer boundary™ M u St
H O m e 4. Water Efficiency [0 Hot water dellvery systams shall meet efcent design requirements'! L
[0 Al Instaled refrigerators, dishwashers, and clothes washers are ENERGY STAR quaiified. CO m p |y
M an d at O r 3. Lighting & [ ED% of lighting fixiures are ENERGY STAR qualfied or ENERSY STAR lamps (bulbs) In
y Appliances"™ minimum 0% of sockeis
[ Al Instaled bathroom ventliation and celling fans are ENERGY STAR qualiied
Req mnts. 6. Indoor Air Quality [ _EPA Ingoor arPLUS Wentcation Checkist and Consbruction Spacifications ™
" [T EPA Renewable Energy Ready Home Solar Electric Checlilst and Specifications'™
Renewable Ready EPA Renewadie Enengy Ready Home Solar Themal Checilst and Specfications'®
Exhibit 2: DOE Challenge Home Target Home * 7
HVAC Equipment’™
Hoi Climates Mized Climatss Cold Climates
(2012 IECC Zones 1,2)1F (2012 IECC Zonas 3, (22 IECC Zores
4 except Marine) 4 Marine £,5,7,B}
AFUE 5% 0% D%
SEER 18 15 13
HSPF 8.2 El 107
Geothermal Heat Pumg EMERGY STAR EER and COP Criienla y
ASHRAE 52 2 Whole-House 1.4 cimaw: 1.4 cfmaw; 1.2 cfmiw; oo ono
Machanical Ventllation System no heat exchangs no heat exchange heat exchange with 60% SRE FI eXI b I I Ity
“Target insuiaion and ration
= Insulation levels shal meet the 2012 IECC and achleve Grade 1 Installation, per RESNET standarts. th ro u h
H ome” » Infiltrafion™ (ACHSD): 3mcEs1-2 | 25MCZs34 | 2NCEEST | 15InCZs g
wWindows™
= Hot Climates Mixsd Clmates Cold Climatas Tr ad e-OffS
DeS | g n SpeCS (2012 IECC Zones 1,2.) (2012 IECC Zones 3, {2012 IECC Zonee
4 excepd Marine) 4 Marine 5,56.7,B)
SHGC 025 oz7 any
- alue 04 03 D27
Homes qualifying thmuynhe Prescriptive Path with a total window-to-floor area greater than 15% shall have adjusted
U-values or SHGC
Water Haater
ENERGY STAR minimurm; for heating ol water healers use EF = OG0
Effective for Homes Revised O7/0L/2012 Page 2 of 8

Permitted Starting 47172012
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DOE Chal |enge HOme s DEPARTVENT OF | Energy Efficiency &

ENERGY Renewable Energy

- Framework

Homes larger than the henchmark home size must
use the size adjustment factor to determine the
target HERS index

Exhibit 3: Benchmark Home Size™

Size
s TBedrooms in Home to be Buil 11 21 3] ¢] 58] 7| s
Factor | Conditioned Floor ATea puucumut ase 1.000 | 1.800 | 2.200 | 2,800 | 3.400 | 4,000 | 4,600 | 5.200

Note: Renewable energy systems may not be used
to qualify for the Challenge Home HERS Index
Target Score, but may be used for the incremental
HERS Index points needed for the Size Adjustment
Factor.

Size Modification Factor = [CFA g.,.nmark Home /CFA Home to Be Buiit] 2>
but Not to Exceed 1.0
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U.S. DEPARTMENT OF Energy Efﬁciency &

ENERGY Renewable Energy

Mandatory Requirements

Exhibit 1: DOE Challenge Home Mandatory Requirements for All Labeled Homes

Area of Improvement Mandatory Requirements

1. ENERGY STAR for
Homes Baseline

Certified under ENERGY STAR Qualified Homes Version 3°

Fenestration shall meet or exceed latest ENERGY STAR requirements ~ *

&
2. Envelope Ceiling, wall, floor, and slabinsulation shall meet or exceed 2012 IECC levels®

J. Duct System Ducts located withinthe home'sthermal and air barrier boundary™

Hotwater delivery systems shall meet efficient design requirements™

Allinstalled refrigerators, dishwashers, and clotheswashers are EMERGY STAR qualified.

5. Lighting & 30% of lighting fixtures are ENERGY STAR qualified orEMERGY STAR lamps (bulbs)in
Appliances™ minimum 0% of sockets

Allinstalled bathroom vertilation and ceilingfans are ENERGY STAR qualified
EPA Indoor girPLUS Verification Checklist and Construction Specifications

EPA Renewable Energy Ready Home SolarElectric Checklist and Specifications
EPA Renewable Energy Ready Home SolarThemal Checklist and Specifications ™

Encouraged:

* Quality Management

« WaterSense Label (indoor and outdoor)

« Disaster Resistance (IBHS Fortified Home)

4, Water Efficiency

Ooojfofo{oo] o

6. Indoor Air Quality

Oojofd

7. Renewable Ready!
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U.S. DEPARTMENT OF

ENERGY

Energy Efficiency &
Renewable Energy

Target Home Sets the Bar

Exhibit 2: DOE Challenge Home Target Home 37

HVAC Equipment
1 Hot Climates Mixed Climates Cold Climates
ngher Eff. (2012 IECC Zones 1.2) 18 (2012 IECC Zones 3.4 (2012 IECC Zones 5.5.?.3]
HVAC AFUE 50% 50% 54%
. SEER 18 1& 13
EqUIp' HZPF d.2 9 101
Geothermal Heat Pump ENMERGY STAR EER and COP Criteria
ASHRAE 62.2 Whole-House 1.4 cfmiW; 1.4 cfmiVy; 1.2 cfmiy;
2012 VS. MV Zystem Performance no heat exchange no heat exchange heat exchange with

2009 |[ECC

and Infiltration

Insulationlevels shall meetthe 2012 IECC and achieve Grade 1 installation, perRESMET standards.

InSUI o |nfiltratior™ (ACHEO): 3inCi=1-2 28inCZs3-4 2inCi= 67 15inCZ8
* Windows*" ==
Hot Climates Mizxed Climates Cold Clim
(2012 [ECC Zones 1.2,) (2012 |IECC Zones 3.4) (2012 |[ECC Zones
SHGC 0.25 027 any
U-Value 0.4 0.3 027

12 | INNOVATION & INTEGRATION:

U-values or SHGCs 2

omes qualifving through the Prescriptive Path with a total window-to-floor area greaterthan 15% shall have ag

ENERGY

Water Heater

EMERGY STAR minimum

STAR Water

Thermostat™ & Ductwork

* Programmablethermostat (except forzones with radiant heat)

Htg.

Lighting & Appliances

* Forpurposes of calculatingthe DOE Challenge Home Target Home HERS Index, homes shall be modeledwithan EMERGY
STAR dishwasher, EMERGY STAR refrigerator, EHERGY STAR ceilingfans, and ENERGY STAR lamps (bulbs}in 80% of
sockets or 80% of lighting fixtures are EMERGY STAR Qualified.

orming the Energy Efficiency Market



DOE Chal Ienge HOme s DEPARTVENT OF | Energy Efficiency &

Performance ENERGY | renewable Energy

Average DOE Challenge Home HERS Index by Climate Zone
(Overall Average = 55.5)

70.0
65.0
> 60.0
©
£
(7]
&
T 55.0 -
50.0 -
450 I T T T T . 1
1 2 3 4 5 6 7

Climate Zone

Based on 1800, 2400, and 3600 ft 2 prototypes on climate-appropriate foundations.
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U.S. DEPARTMENT OF Energy Efﬁciency &

ENERGY Renewable Energy

Overview of Mandatory Requirements
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~~ » | Energy Efficiency &

ENERGY Renewable Energy

ENERGY STAR for Homes Baseline - Mandatory
« Alignment: ENERGY STAR V3 as prerequisite
« Systems-based; building-science based

« Required for all qualifying homes (prescriptive &
performance)

« Variable versus fixed HERS Index h
e Benchmark Home

« Sampling - same policy ENERGY STAR
V3 Checklists

« Thermal Enclosure

« HVAC — Contractor

- HVAC — Rater

« Water Management or Indoor airPLUS

QUALIFIED

NEW HOME
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U.S. DEPARTMENT OF Energy Efﬁciency &

ENERGY Renewable Energy

2012 IECC Envelope Insulation Levels & ENERGY STAR
Qualified Windows - Mandatory

« 2012 IECC Envelope Insulation Levels
 Assures the home’s envelope will meet next generation code
« Alternative equivalent U-factor or total UA calculation permitted
« Allowances for ceilings without attic spaces

« ENERGY STAR Windows

« Assures window performance beyond code
and ENERGY STAR V3 levels

* Fenestration used for passive solar design

World's Best
Window Co.
Millennium 2000+
Wz1 Chad Wood Frame
Double Glazing * Argon Fill - Low £

are exempt from the U-factor and SHGC Dreaminn | S oo

requirements -

. Visible Transmittance | Air Leakage (US/1P)
 Area-weighted averages for U, SHGC 0.51 0.2

permitted SRR
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U.S. DEPARTMENT OF Energy Efﬁciency &

ENERGY Renewable Energy

Ducts located within the home’s thermal and air barrier
boundary - Mandatory

* “Must Have” for highest performing homes

 Alternatives & Allowances:

« Upto 10’ of total duct length is permitted to be
outside of the home’s thermal and air barrier
boundary.

Ducts are located in an unvented attic

- “BEDS” — buried & encapsulated ducts in an attic
« Attic jump ducts (sealed and buried)

*  Ducts are located within an unvented crawl space

. Ducts are located in a basement which is within the
home’s thermal boundary

*  Ductless HVAC system is used

Source:rBuiIding America/BA-PIRC
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~~ » | Energy Efficiency &

ENERGY Renewable Energy

ENERGY STAR Appliances & Lighting - Mandatory

« Ensure good performance levels from these
Increasingly important energy end-uses in high
performance homes

« ENERGY STAR Appliances: installed refrigerators,
dishwashers, clothes washers, bathroom ventilation,
and ceiling fans

« ENERGY STAR Lighting: 80% of fixtures or lamps
(bulbs)
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~~ » | Energy Efficiency &

HOt Water DIS'[I’IbUtIOﬂ ENERGY Renewable Energy

Built for when water was free and energy was cheap!

Copper L piping:

17 =15.53 ounces/ft
e %’ =3.22 ounces/ft
o %" =1.55 ounces/ft

Btored Volume:
sbugalions

10’ branch
NaitgTime: 1 - 1.5 \
BN CRowerhead Mot Water Heater
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U.S. DEPARTMENT OF Energy Efﬁciency &

ENERGY Renewable Energy

Efficiency Hot Water Distribution Systems - Mandatory

* “Must Have” for highest performing homes

* Provision is drawn from EPA WaterSense Single-Family
New Home Specifications.

*  hot water distribution system shall store no more than 0.5 gallons
(1.9 liters) of water in any piping/manifold between the hot water
source and any hot water fixture.

« To account for the additional water that must be removed from the
system before hot water can be delivered, no more than 0.6 gallons
(2.3 liters) of water shall be collected from the hot water fixture
before hot water is delivered.

« Timer- and temperature-based recirculating systems shall not be
used to meet the criteria.
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U.S. DEPARTMENT OF Energy Efﬁciency &

ENERGY Renewable Energy

IAQ — Comply with EPA Indoor airPLUS Verification
Checklist and Construction Specs - Mandatory

 Homes this efficient, this well insulated and tight, must
adopt a systems-based approach to IAQ

« EXxceptions & Allowances:

. ENERGY STAR for Homes V3 Water Management System Builder Checklist
shall be equivalent to compliance Indoor airPLUS “Moisture Control”
provisions (Provisions 1.1 through 1.13).

. Builders shall not be required to provide home buyers with radon test kits
(Provision 2.2 of Indoor airPLUS). However, builders are strongly
encouraged to include a radon fact sheet in their homeowner materials.

. For Provision 5.6 of Indoor airPLUS, garage exhaust fans operated by
automatic fan controls that activate the fan whenever the garage is occupied
and run for at least 10 minutes after the garage has been vacated are
deemed acceptable.

. Builders seeking the Indoor airPLUS label must achieve full compliance with
the Indoor airPLUS Verification Checklist.
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U.S. DEPARTMENT OF

Energy Efficiency &
ENERGY Renewable Energy

EPA Renewable Energy Ready Home Checklists - Mandatory

« After taking all of the other steps to produce a high
performance home —basic, minimal cost steps
accommodate a future renewable energy system. E.g.:
 Document max allowable roof dead/live load ratings
* Provide conduit between attic and water heater area
 Reserve & label space in electrical service panel for future PV

breaker

« Allowances:

« Application of RERH Checklists reserved /j

P —
—_
—
S

for homes where renewables make the
most sense

« Recognition of high performance water
heating systems
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~~ » | Energy Efficiency &

Solar Ready Requirement ENERGY | renewable Energy

Average Daily Solar Radiation Per Month
ANNUAL Solar Ready Encouraged

kWh/m%day

Bl 10 to 14 J
[] 8to10 B
[] 7to 8 Bs;
[0 6to 7 [

[] 5to 6 BN
[] 4to 5 [
[] 3to 4 B
0 2to 3 &
B oto 2 g8
[] none =

Solar Ready Required
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U.S. DEPARTMENT OF Energy Efﬁciency &

Solar Electric Ready Requirements  ENERGY | renewable Energy

Provide code-compliant documentation of the maximum allowable dead
load and live load ratings of the existing roof (Rec DL.: 6 Ibs./sq. ft.)

Install conduit to run DC
wire from roof to inverter

Dedicate area for
installing inverter and
balance of system

|
|
|

’ plywood  backing
{

“1111111 (71777087777 278827,)

Electnc  Panel

Install conduit to run AC
wire from inverter location
to electric panel

Designate and install
circuit breaker for use by
the PV system in the ero o v
electric panel
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Solar Hot Water Ready ENERGY | Eoroy Effcency &

Renewable Energy

Requirements

Provide code-compliant

Proposed Solar 1
ThermaiPane) //\ docu_mentatlon of the
S maximum allowable dead

/ R load and live load ratings
" Shov indation, \ of the existing roof (Rec

18™ clearance ta roof. DL 6 IbS/Sq ft)

P N

10apOn0n00aaaaa0000001)

| { 1{, l('. ] ‘ }f' 1['r
{)bv U\JJL,LJUJV)U,JULJ sjvjoze ‘

oo \,Ou Sl sl g ULE

Install a single 4” chase

or 2—2"chases from
utility room to the attic

T?I‘J 0 | DA space below designated

| -;—5;-;5,.;._5: array location. Cap and
Ed

Pamp Padaye
Mouating Pasel
x2

c
AL Nﬂ \
S 1015 S AN AN B TATTA R PRSP T Nt

a Wgr::r‘""y'L.rm'-\.‘m.n..'.--.um i

label both ends.

FxIx7

Destginated Loca!lon
Hot Water Storage Tank

Hot Water Heater
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U.S. DEPARTMENT OF Energy Efﬁciency &

ENERGY Renewable Energy

Overview of Target Home
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U.S. DEPARTMENT OF Energy Efﬁciency &

ENERGY Renewable Energy

Exhibit 2: DOE Challenge Home Target Home "

HVAC Equipment
Hot Climates Mixed Climates Cold Climates
{2012 IECC Zones 1.2) ™ {2012 IECC Zones 3.4) {2012 IECC Zones 5,6,7.8)
AFUE B0% arse ad%
SEER 18 15 13
HSPF a.2 g 10"
Geohemal Heat Pumg ENERGY STAR EER and COP Critana
ASHRAE £2.2 Whole-House 1.4 cfmAW; 1.4 cfmAW; 1.2 cimAW;
M Eystem Performance no heal exchangs na heat exchange heat exchangs with 60% SRE
Inzulatien and Infiitration
* Insuiation levels shal meet the 2012 IECC and achieve Grace 1 Installation, per RESMET standarnds.
* Infitration™ (ACHSO): 3mcZs1-2 | 25NCZs34 | 2MCZE57 | 1.5INCZE
Windows®' -~
Hot Climates Mixed Climates Cold Climates
{2012 IECC Zones 1,2,) {2012 IECC Zones 3.4) (22 IECC Zones I, 6.7.E)
SHGC 0.25 027 any
-value 0.4 0.3 0.27
Homes gualifying throwgh the Prescriptive Path with a total window-to-floor area greater than 15% shall hawve adjusted
U-values or SHGCs. ™
water Haater
ENERGY STAR minimum
Thermosatat™ & Ductwork
» Programmatée hermostat (xcept 1or Zones with radiant heat)

Lighting & Apphlances

« For puposss of calcuiating the DOE Challenge Home Target Home HERS Indax, homes shall be modeied with an ENERGY
STAR dishwasher, ENERGY STAR refrigerator, ENERGEY STAR calling Tans, and EMERGY STAR lamps (bulbs] In E0% of
sockets or 30% of lighting flxdures are EMERGY STAR Qualfed.
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Performance Path Example T | B S i
4 BR, 3500 SF, CZ2 Prototype ENERGY Renewable Energy

Specification Target Home Spec

Mandatory Items: ducts in Meets all mandatory

conditioned space; 2012 IECC items; uses total UA to

insulation; etc. meet insulation regqmnt.

Windows U=0.40; SHGC=0.25 U=0.32; SHGC=0.24

Infiltration 3 ACH50 2.5 ACH50

Duct Leakage Total £ 8 CFM25 per 100 SF of Total leakage < 280 CFM25
CFA; Leakage to outdoors < 4 Leakage to outdoors < 140
CFM25 per 100 SF of CFA CFM25

Furnace AFUE 80 92

A/C SEER 18 16

Whole-House Mech. Vent. 75 cfm; 1.4 cfm/W; 75 c¢fm; 5.0 cfm/W

Water Heater ENERGY STAR Gas storage 0.67 EF

Target Home HERS Index 55; (52 with SAF)

HERS Index — Design Home 52 — COMPLIES!
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U.S. DEPARTMENT OF Energy Efﬁciency &

ENERGY Renewable Energy

Plan Review
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Plan Review Process ENERGY | renovabie Enerey

Start: ENERGY STAR V3
Screen: DCH Mandatory
Provisions

Assess: Mandatory Items
& HERS Index

Optimize: Compliance,
Costs, Constructability
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Example House ENERGY | rencvabie Eneray
House Type SF detached, 4 Bedroom
Climate Zone 4
Foundation Basement
Square Footage 2600 above-grade
Energy Sources Electric; natural gas
Solar Resources 4.8 kWh/m?/day
Garage 2 car, attached
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Start with ENERGY STAR us oeeasuent or | Energy Efficiency &

COmpl ian ce ENERGY Renewable Energy

Start: ENERGY STAR V3

« Project must be ENERGY STAR
Homes compliant
Assess: Mandatory ltems
« Assures a HERS Index ~ low 70s or

better Optimize: Compliance,

 Assures 2009 IECC insulation levels, ———
thermal enclosure checklist, HVAC
Contractor and HVAC Rater checklists,
Water Management checklist
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U.S. DEPARTMENT OF

Screen for DCH Mandatory Items ENERGY | Sreroy Efficiency &

Renewable Energy

Start: ENERGY STAR V3

Screen: DCH Mandatory

« |dentify approach for achieving 2012

IECC insulation levels for celling, Provisions
wall, floor, & slab

[ For CZ4 Optimize: Compliance, Costs,

Constructability

IECC IECC
Ceiling R-Value 49 38
Wood Wall R-Value 20 or 13

13+5"
Floor R-Value 19 19
Basement Wall R-Value 10/13 10/13
Slab R-Value, Depth 10, 2 ft 10, 2 ft
Crawlspace Wall R-Value 10/13 10/13
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U.S. DEPARTMENT OF Energy Efﬁciency &

Screen for DCH Mandatory Items ENERGY | Rononabie Enory

Start: ENERGY STAR V3

« |dentify strategy for locating ducts S—
. . ., creen: DCH Mandatory
within conditioned space Provisions

Assess: Mandatory Items &
HERS Index

Optimize: Compliance, Costs,
Constructability

Alternative Compliance Paths:

e Short Duct Run
up to 10 of total length is permitted to be outside of the home’s

thermal and air barrier boundary.

« Jump Ducts
which do not directly deliver conditioned air from the HVAC unit
may be located in attics if all joints, including boot-to-drywall, are
fully air sealed with mastic

* Ductless HVAC system
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U.S. DEPARTMENT OF Energy Efﬁciency &

Screen for DCH Mandatory Items ENERGY | Rononabie Enory

Start: ENERGY STAR V3

« |dentify strategy for locating ducts JS—
. . ., . creen: DCH Mandatory
within conditioned space Provsions

Assess: Mandatory Items &

HERS Index

Optimize: Compliance, Costs,
Constructability

Location Options:

« Conditioned Floor Space within the
thermal boundary (basement in this
case)

« Unvented Attic regardless of whether
conditioned with a supply register

« Unvented Crawl Space/Basement
which is within the home’s thermal
boundary

* Vented Attic equivalent option where
other locations in conditioned space are
impractical, expensive, don’t work well in
specific climates, or increase envelope
loads
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U.S. DEPARTMENT OF Energy Efﬁciency &

Screen for DCH Mandatory Items ENERGY | Rononabie Enory

« ENERGY STAR Qualified Windows

Screen: DCH Mandatory
U<032inCZ4 Provisions
Assess: Mandatory Items &

« SHGC=<040inCZ4 HERS Index

« Allowances for passive solar design _

Optimize: Compliance, Costs,

* Note that Target Home windows are more Constructability
stringent (but not Mandatory)

« Efficient Hot Water Distribution

« Meeting 0.5 gallon stored volume limit will require central plumbing
layouts or hot water recirculation system based on occupant-controlled
switch or occupant sensor; look for:

« Core plumbing layouts
« Manifold systems
« Demand systems based on occupant controls (motion, push button)
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U.S. DEPARTMENT OF Energy Efﬁciency &

Screen for DCH Mandatory Items ENERGY | Rononabie Enory

- ENERGY STAR Lights & Appliances

« Allinstalled refrigerators, dishwashers, and clothes Sﬁ;\e}ﬁ?&?sw Mandatory
washers

: : : Assess: Mandatory Items &
- 80% of lighting fixtures or bulbs i e
« Allinstalled bathroom ventilation and ceiling fans - :
Optimize: Compliance, Costs,
Constructability

e Indoor airPLUS

« Significant overlap with ENERGY STAR V3 in terms of water-managed
building assemblies, mechanical ventilation, HVAC design, and
combustion safety

* New/different include :
« radon-resistant construction (Radon Zone 1)
« MERYV 8 on central AHUs
« Additional dehumidification (Warm-humid climates)
« Garage exhaust ventilation
 Low —formaldehyde pressed wood materials
 Low-VOC or no VOC interior paints & finishes
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U.S. DEPARTMENT OF Energy Efﬁciency &

Screen for DCH Mandatory Items ENERGY | Rononabie Enory

« Renewable Energy Ready Checklists
« Determine applicability by zip code gggsies?ér%CH Mandatory
http://gisatnrel.nrel.gov/PVWatts_Viewer/index.html

* In this Mid-Atlantic example, solar resources = 4.8
kWh/m?/day

| Data Visibility/Transparency. [ & |

PVWatts Viewer

National Renewable Energy Laboratory Current Action: PVWatts Tool

PVWatts Tool New Search [¥]

» | Zipcode \ Address | Coordinates |
ONTARIO

Enter a Zipcode

Zipcode:

Ponl-?-ié- <
.¢.
% e
T - 4 +lf¢-+++ + 4 +:$: $95 Y ork
‘+ wv'.¢' b -@“‘ ’ + \ i|adelph|a :
mmnc‘sc_#_-ﬁ'r_é- .¢. : _\¢_ < +'$- Ry n#:L it o Atlantic Oce
Sy + i
e R Ty ++++
.&h aemnie w -é- + D aiias i -¢-'?'_¢*+
'¢' gy 3 Fhzeaed i M‘Il ‘+
San Diego 3 "’”-?-,4.,.“'& -¢._,§_'¢' i < e <+
J p g @ bl F A
L ) b 8 v+- 'é’rlando
+ T:m;#
Monmerreyo _é_rovwns ville _'gna;“’ ’

Gulf of Mexico
JEMEXICO Havangludy

Buildings.Energy.gov
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U.S. DEPARTMENT OF Energy Efﬁciency &

ENERGY Renewable Energy

Start: ENERGY STAR V3

* How can the plan integrate any
significant building system SR

modifications? Assess: Mandatory liems &
* D u Ct SySte m Optimize: Compliance, Costs,

Constructability

* Envelope maodifications

* Does the revised plan achieve the
Target Home HERS Index?

« What other performance incentives
are gained along the way?

 Utility incentives
 Federal tax credit
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U.S. DEPARTMENT OF Energy Efﬁciency &

SOftware Optlons ENERGY Renewable Energy

Currently Includes DOE Challenge Home

. *
Rating Software Compliance Reporting?

REM/Rate Yes — V14.2 (released FEB 2013)

EnergyGauge PENDING

* DOE has developed the “DOE Challenge Home HERS Index Target Procedure” which establishes how
rating software generates the Target Home and assesses compliance for rated homes.
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REM/Rate V14.2 &
DOE Challenge Home Compliance Reporting

U.S. DEPARTMENT OF

Energy Efficiency &
Renewable Energy

ENERGY

e ——
Bl REM/Rate v 141 - DCH Target Home Design - CZ4 2 story bsmntblg

! File Building
D% ®E - ML I DD 2

karking any given checkbox cedifies that the home complies with all mandatory requirements
referenced by that checkbox. MNeeded for showing compliance on warious reports,

View Extras Libraries Reports Tools Help

« Automatically

programs the Target

Home and compares
to Design Home

- Mandatory
Requirements

« Optional Home Builder
Commitments

—|ECC - Mandaton: Reguirements
v 2 !
[w 2006 IECC

[v 2008 |ECC
[v 2012 IECC

[T 200 My IECC

—EMNERGY STAR Wersion 2
[T Thermal Bypass Checklist

[ EMERGY STAR Products

—EMERGY STAR Nersion 2.5 and 3.0

— Checklists Fully Enforced for 3.0

[v Thermal Enclosure

[v HWALC System Quality Installation Cantractar
[ HWAC System Quality Installation Rater

[v “Water Management System Builder

[¥ Indoor aitPlus Yerification

—EMERGY STAR Product Count
[v #Refrigerators

[~ #Ceiling Fans
[ #ExhaustFans

[~ #Dishwashers

— Conditioned Basement Exclusion

[v Basement Qualifies for SAF exclusion?

Basement Conditioned
Floor Area:

(L

1600

=

)
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REM/Rate V14.2 & U.S. DEPARTMENT OF Energy EffICIenCy &

ENERGY Renewable Energy

DOE Challenge Home Compliance Reporting

-ﬁ'—
W REM/Rate v 14.1 - DCH Target Home Design - CZ4 2 story bsmnt.blg

° Home BU||der ID# File Building View Extras Libraries Reports Tools Help
DEE&% BE N &G DB 2
(from DO E) bdarking any given checkbox cerifies that the hame complies with all mandatory requirerments

referenced kby that checklbox.
—DOE Challenge Home

Horme Builder (D 12345

* Mandatory —Mandatary Reguirements
[v Fenestration [v Appliance [v Indoor Air Quality
ReqUIrementS [v Insulation [v Lighting [v Fan Efficiency
[v Renewshle Energy Ready Salar Electric [v Duct Location

[v Renewsable Energy Ready Solar Hot Water

° Opt|0na| Home BU||der — Optional Home Builder Cammitments far Recognitian
. Yes ¥ | Cettified underthe EFA Indoar airPlus Program®
Com m Itme nts Yes w | Cerified underthe EFAMatersSense for Mew Homes Program
Mo w | Certified underthe IBEHS fortified for Safer Living Program
Mo * | Followed the DOE Challenge Home Quality Management Guidelines
Mo | The buyer of this home signed awaiver giving DOE Challenge Home

access ta utility bill data for one year.

*Certification under the DOE Challenge Home permits limited exceptions to full
complignce with Indoor airfFLUS. Builders seeking the Indoar airPLUS lakbel must
achieve full compliance with the Indoor airPLLIS Yerification Checklist.
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REM/Rate V14.2 & U.S. DEPARTMENT OF Energy EffICIenCy &

ENERGY Renewable Energy

DOE Challenge Home Compliance Reporting

I PV Rate 4.1 - DCH Trget Home Desig- 242 st bsmatlg (. 1T T

i Fle Bulding View Erras Libraries Reports Tocks Help

ML ER IR g
Werking any given checkbox certfies thet the home camplies with all mandatary requirements i Analysis e
referenced by that checklo: Nesded for showing compliance an various reports. Updated: 01.29:32PM
~ECC-Mandatony Pequirerrt Esa
..... - -
 DOE Challenge Home P e P e e - Pogans
[ 2006 IECC [ 2mziece V20ENER.. Fails
I H V25ENER.. Passes
CO m p lance on ~ENERGYSTAR Varsion? V0 ENERL  Pacees
[~ Thermal Bypass Chackiit [” ENERGY STAR Praducts TaxCredit  Passes
£ C H ”» b DOEChal. Passes
O m p I I a n Ce ta ~ENERGY STAR Version2 5 and 3.0 HERS Index 52
~Checklists Fully Enforced for 30— -ENERGY STAR Prochuct Court NYHERS... NiA
[ Thernal Enclosure [V #Refigerators |1 - = Loge
[ECC2012... Passes
7" HYAC System Qualty Instaletion Cortractor [ #CelingFans | V' Automatcally Open Close ECCIN | Passes
“« ‘3 CC2009.
v yatem Qualiy nstallsion Rater v #EhaustFans COZE.. Passes
° AISO nOte TaX Cred|t HYAC System Qusly nstalision P et | IECC0E... |P

@ [ECC2004.. Passes

[ECC2003.. Passes

. . v Water Management System Buider [ #Dishwashers |
Wh IC h passes In [v" Indoor aifPlus Verificafion

[ECC2007.. Passes
[ECC2000.. Passes
Passes

~Condtioned Basement Exclusion

MOSt/A” Cases v Basement Qualiies far SAF exclusian? Besenenl Cordoner 1600

Floor Ares:

4 4

Errors/Warrngs [ Automatically Open Close T

No errars or warnings exist P

 SER e

Detaled  Baltimore, MD  02/22/13

Y5 Fails

Sou.. Passes

Passes

Passes
MEC1952 . Passes
ASHRAES.. Passes

=]
o
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REM/Rate V14.2 & U.S. DEPARTMENT OF Energy EfflC|enCy &

ENERGY Renewable Energy

DOE Challenge Home Compliance Reporting

Viewing I DOE Challenge Home Verification Summary (1) LI << Reporll Report >>I

* Viewing the Target
Home HERS Score

4 4 [rof2 =l > il F& R [E| B ]

DOE Challenge Home Verification

Projected Rating: Based on Plans - Field Confirmation Required.

Energy Perf: ce
° R House DOE Challenge Home Builder Partner D8
eports/DOE o i i —
Year built uare footage of Conditioned Space including Basement
2013 3958.0

Cha”enge Home "”:berdmrm L;Zf:uta of Conditioned space without Basement

—M%ﬂﬂmm Builder

555 Main strest

Verification Summary s

HERS Index without On-site Generation
52
HERS Index with On-site Generation

HERS Index of the

[DOE Challenge Home Certification

Az the certified Rater for thiz house, | certify this house mests/compliss with al mandatory reguirments of the DOE Chalenss

home suiddines, inchuding the following:
X |comgiiance with all ENERGY STAR Qualified Homes Version 3 requirements and checHists

Comgliance with Mandatory Fenestration i

Comgliance with Mandatory | nsulation Reguirements

Comgiance with Mandatory Duct Location irements

Comgliance with Mandatol liance irements

Comgiance with Mandatory Lighting Requirements

Comgliance with Mandatory Fan Efficiency Reguirements

Comgiance with Mandstory | ndeor Air Quality Requirsments

Comgliance with Mandatory Renewable Enersy Ready Solar Electric Reguirements

Comgiance with Mandatory Renewable Enerey Ready Solar Hot Water Requirements

Thiz home was qualifisd via sampling in lisu of testing, in accordance with alovablz sanpling provisions as stated inthe
DOEC 2 Home Mational Program irements

EXES R N Bl B El P e

|0ptiom| Compliance for Builder Recognition
| further certify that the f diowing also apply to this howse:

YES | NO |DONT |OptionalH ome Builder Commitments for Rec ognition
KHOW

X Certified under the EPAI ndoor airPLUS Program®

*Certification under the DOE Challengs Home permits fmited exceptions to full compliance with | ndoor airPLUS. Bullders s=eking
‘thel ndoor airPLUS Bbel must achieve ful conpliance with the | ndoor airPLUS verification Checkist.

REMRate - Residential Energy A nalysis and Rating Sof tware vi4. 4
—

i T =
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REM/Rate V14.2 &

DOE Challenge Home Compliance Reporting

U.S. DEPARTMENT OF

Energy Efficiency &

ENERGY Renewable Energy

 Plan Review Feedback

« Common Issues
» Design HERS > Target
Home HERS
 Failure to Check
Mandatory Boxes
« 2012 IECC UA Not Low
Enough
« Unvented attics
can be tricky
* Duct not in conditioned

space

DOE Challenge Home Verification

Projected Rating: Based on Plans - Field Confirmation Required.

The building DOES NOT meet DOE CHALLENGE for the following reasons:

The Design Home HERS Index is larger than the DOE Chalenge HERS Index Target.

- HERS Index wifo PV is 56

- HERS Index with PV is 56

- DOE Challenge HERS Index Target wio SAF is 53

- DOE Challenge HERS Index Target w/SAF is 53

The HERS Index wio PV must be lower than the DOE Challenge HERS Index Target w/o SAF AND the HERS Index with PV must be
lower than the DOE Challenge HERS Index Target with SAF.

Energy Performance

House Type DOE Challenge Home Builder Partner ID#
Single -family detached 12345

Year built Square footage of Conditioned Space including Basement
2013 3968.0

Number of Bedrooms Square footage of Conditioned Space without Gasement
4 2368.0

555 Main Street
Roclkoville
WD, 20853
HERS Index witho
56
HERS Index with O
56 REM/Rate - v14.1
HERS Index of the Target Home using size adjustment factor Estimated annual energy costs(5)
53 1428
Estimated annual energy use
Electric: 14986 kWh '\ Matural Gas: 220 Therms
Energy cost rates
Electric: 0.08 5/kWh  Natural Gas: 0.50 5/Therms

Estimated annual energy savings

Electric: 10648 kWh % Matural gas: -9 Therms
Estimated annual emissions reductions

C02: 7.0 tons / 502: 116.5 |bs / NOx: 26.1 lbs

DOE Challenge Home Certification

#As the certified Rater for this house, | certify this house meets/complies with all mandatory reguirments of the DOE Challenge
home guidelines, including the following:

Compliance with all ENERGY 5TAR Qualified Homes Version 3 requirements and checklists
* Compliance with Mandatory Fenestration Reguirements

sforming the Energy Efficiency Market

Buildings.Energy.gov



Modeling the 2012 IECC Energy Efficiency &

Renewable Energy

Insulation Requirements in REM/Rate V14.2

Ceiling, wall, floor, and slab insulation shall meet
or exceed 2012 IECC levels [Table R402.1.1}.
The following [4] exceptions apply:
d) An alternate equivalent U-factor or total UA calculation:
« U-factor equal or less than Table 402.1.3.

« Total building thermal envelope UA < to the total UA
from U-factors in Table 402.1.3.
eluded.in thi eulation
«  Attic eave, slab edge, and attic platform insulation reqts. (4.1
through 4.3 of the ES for Homes V3 TES) shall be met.

The UA calculation method consistent with ASHRAE HOF and
Include thermal bridging effects: ASHRAE zone method or
equivalent, and not a series-parallel path calculation method.
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Evaluating & Diagnosing UA Compliance with u.s. DEPARTMENT OF | Energy Efficiency &
REM/Rate V14.2

ENERGY Renewable Energy

" a .
i REM/Rate V141 LI = Repurtl Report >>|

] Viewing | IECC 2012 UA Compliance (1)
models this UA
Calculation approach
automatically

* Non-compliance
messages WIII ShOW Property Organization HERS ]
up if envelope o5 e Stret et et
Rockvile , MD 20853 Builder
doesn,t meet 2012 Weather:Baltimore, MD
IECC UA DCA Target ome Design C242.
° Use “201 2 IECC Elements zmlr:::lclationmL;:;l:d
Building UA ek 145

Print All Reports... |

M 4 [10f1 = > Moo B8 &1 &G |

2012 IECC Building UA Compliance

Ceilings: 34.9
C 1 ”» | Above-Grade Walls: 1322 128.4
Ompllance for | Windows and Doors: 115.2 91.9
1 1 1 Basement Walls: 89.2 87.7
dlagnOSIng Issues Orverall UA (Design must be equal or lower): 351.5 322.9
yy -

- Don t InCI Ude ‘Window U-Factor Check (5ection 402.5)

. ‘Window U-Factor (Design must be equal or lower): 0.480 0.300
fenestration

This home MEETS the overall themmal performance requirements and verifications of the International Energy Conservation
Code based on a dimate zone of 4A. (Section 402, Intemational Energy Conservation Code, 2012 edition.) In fact, this home
. . -~ ame -
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U.S. DEPARTMENT OF Energy Efﬁciency &

DOE Cha”enge Home Cel‘tlfICatIOn' ENERGY Renewable Energy

YOUR HOME WAS DESIGNED, ENGINEERED,

 Within REM/Rate,
located under i cosmimmp e 2

GUIDELINES FOR EXTRAORDINARY

R e O rtS/ D O E LEVELS OF EXCELLENCE AND QUALITY.
U.S. DEPARTMENT OF ENERGY

Projected Rating: Based on Plans -

CHALLENGE Field Confirmation Required.
Challenge Home S

Certificate s

Existing
Homes

Standard
New Home

R 1 [ .

THIS HOME MEETS OR EXCEEDS THE MINIMUM Zero Energy
CRITERIA FOR THE FOLLOWING: Home [
EPA Indoor airPlus Program

EPA WaterSense for llew Homes Program

IBHS Fortified for Safer Living Program

DOE Challenge Home Quality Management Guidelines

REM/Rate - Residential Energy Analysis and SAM RASHKIN, CHIEF ARCHITECT
Rating Software v14.1 Wisconsin BUILDING TECHNOLOGIES
U.S. DEPARTMENT OF ENERGY
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U.S. DEPARTMENT OF Energy Efﬁciency &

V|eW DOE Cha”enge Target Home ENERGY Renewable Energy

..... - - Select View DOE Challenge Target Home

e RS
Ty - W”
i — N i istrati
 ENERCTGALGE View | Calculate Batch Reports Registration
g‘ -9 S A Show Hint Bar

~
Show Parameters & Schedules
Hide Mon FL Code Tabs

Switch to Improvement Analysis Mode

Enable Hourly Reports
This feature is available under the mMatedH;: ,
reports menu item and automatically View HERS Reference House »
creates the DOE Challenge Target Ve BB House
Home following the DOE Challenge View Proposed House .
Home requirements based on the rated View ECC Standard House »
home. The DOE Challenge Target e Plonee A BT
Home building component and Return to User Entry Mode
equipment are display on each screen. View Florida Proposed (2010)

Wiew Florida Std. Reference (2010)

View EMERGY STAR Reference (Version 2.5)
Wiew EMERGY STAR Reference (Version 3.0
WYiew Florda EMERGY STAR Reference (V. 3.1)

View DOE Challenge Target Home
ViewTaxCredit Reference 13
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U.S. DEPARTMENT OF Energy Efﬁciency &

Target Home Screen ENERGY | renewable Energy

iE% EnergyGauge USA - DOE Challenge - Basement Unconditioned = ECh
File View Calculate Batch Reports Registration Support Help Tools
Project ID: 25 View DOE Challenge Target |
—Project Info
Title: IDDE Challenge - Basement Unconditioned Permit Office: I
Owner: IDWNER Permit Date: I I Permit #: I
Builder: IEUILDEF{ Jurisdiction: |
Rater: ITEST RATER Final Inzspection Date: I I
Comment: IHERS BESTEST insulated basement case Rater ID: IDDEI-I]-EI-I}
—Building Info Viorst Cas —Property Location
Status: INew (From Plans) rF Yes % No Address Type
{~ Street Address { Lot Information
Year of Construction: Occupancy
¥ Single Famity
Fotate Building: ™ Multi Farmity

Street: |111 Anywhere Lane

City: IJacksunviIle State: IFL

v Regain County: IDu'.raI jZip: I =

Number of Bathrooms: ISingIE-famiI_l,l detachf;l

Total Number of Stories:

Florida Climate Zone: Morth

B

Post Project B ak

Total Number of Bedrooms et St 1l | Rating only Info
r o r De'.rell:rpment:l

Total Conditioned Area: 1539 =q.ft Tes Mo

Model: I

I Project Climate Utility Rates Surroundings |
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DOE Challenge Target Home Input

Summary Report

E EnergyGauge USA - DOE Challenge - Basermn:
File Batch Reports FRec
Project ID: 25 A

Project Info
Title:

View (Calculate

DOE Challenge - Bazement Unconditi

Qwner: OWHNER

In View DOE Challenge Target
mode, simply select Input
Summary to generate the
complete inputs of the
generated DOE Challenge
Home.
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U.S. DEPARTMENT OF

ENERGY

Energy Efficiency &

Renewable Energy

Building Input Summary Report

PROJECT
Title: DOE Challenge Home Bedrooms: 3 AddressType: Streethddress
Building Type: DOECH20M2 Bathrooms: 2 Lot#
Owner: OWNER Conditiocned Area: 1152sq.ft. Block/SubDivision:
# ofUnits: 1 Total Stories: 1 PlatBook:
Builder Hame:  BUILDER WorstCase: No Street: Main Street
Permit Office: Rotate Angle: o County: Orange
Jurisdiction: CrossVentilation: No City, State, Zip: Orlando |,
Family Type: Single-family Whole House Fan:  No FL, 32801-
New/Existing: New (FromPlans} Terrain: Suburban
“YearConstruct: Shielding: Suburban
Comment:
CLIMATE
Design Design Temp Int Design Temp Heating Design Daily Temp
Location Tmy Site §975% 25% Winter Summer DegreeDays Moisture Range
FL, Orlando FL_ORLANDO_INTL_ARPT 41 91 70 75 526 44 Medium
UTILITY RATES
Fuel Unit Utility Name Monthly Fixed Cost SUnit
Electricity KWh Florida Average o 0.1151
Natural Gas Therm Florida Average o 1.82
Fuel Oil Gallon Florida Default 0 1.1
Propane Gallon Central Fl Propane March 2006 o 1.4
SURROUNDINGS
Shade Trees Adjacent Buildings
Ornt Type Height Width Distance Exist Height Width Diztance
N None 0ft 0ft 0ft 0ft 0ft 0ft
NE None 0ft 0ft 0ft 0ft 0ft 0ft
E None 0ft 0ft 0ft 0ft 0ft 0ft
SE None 0ft 0ft 0ft 0ft 0ft 0ft
S None 0ft 0ft 0ft 0ft 0ft 0ft
SwW None 0ft 0ft 0ft 0ft 0ft 0ft
w None 0ft 0ft 0ft 0ft 0ft 0ft
NW None 0ft 0ft 0ft 0ft 0ft 0ft
BLOCKS
Number Name Area Volume
1 Block1 1152 9561.6
SPACES
Number Name Area Volume Kitchen Occupants Bedrooms Finished Cooled Heated
1 RoomsinBlock1 1152 5561.6 Yes 3 3 Yes Yes Yes
FLOORS
# Floor Type Space Perimeter R-Value Area Tie Wood  Carpet
1 Slab-0On-Grade Edge Insulation RoomsinBlock1 152 ft 1] 1152 ft* —_ 0z o 02

rming the Energy Efficiency Market

Buildings.




U.S. DEPARTMENT OF

Two DOE Challenge Home calculations ENERGY | renewabie Energy

Energy Efficiency &

3
ENERGYGAUCE

File View | Calculate | Batch Reports Registration

Annual Simulation

Building America k

BESTEST Loads

Florida Code Compliance 2010 k

Fannie Mae

Rating... b

Tax Credit »

Manualld System Sizing

EMERGY 5TAR »

DOE Challenge b DOE Challenge 2012

DOE Challenge IECC 2012 Thermal Envelope
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Calculate the DOE Challenge Home s oeasmevar | Energy Efficiency &

HERS Index ENERGY | renewable Energy

2 :

I RN

o ——
[+ S kY

S u

a EL\'ERGYG:@:! GE

The DOE Challenge calculation

DOE Challenge Summary

menu item calculates the DOE State: FL
Challenge Home HERS Target Building Type: Single-family detached
Index, the SMF (Size Conditioned Area Non-Basement (sq. ft ) 1152
Modification Factor), DOE Bedrooms Mon-Basement: 3
Challenge Home HERS Index Conditioned Area Benchmark 2200
(WhICh includes the SMF) and Size Modification Factor: 1.00
HERS Index of the rated home.

Upon completion of the o= e e
calculation the DOE Challenge e

Summary displays the results HERS Index (without PV) : 59
and a PASS/FAIL status. The HERS Index (with PV) - N/A
:Enc\:/gl ozgel%g&?rcer;ﬁg\rqtes are DOE Challenge Home HERS Index Status: PASS
also checked and a PASS/FAIL IECC Prescriptive Envelope Requirements: PASS

status Is dISplayed. ? Help | DOE Challenge Home R epart |
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U.S. DEPARTMENT OF Energy Efﬁciency &

DOE Cha”enge |nf0rmati0n ENERGY Renewable Energy

—H T
> - ouse fype ~Third Party Verifier
: LT {* Single-family Detached )

[ ) e Y Company: IRater Company Mame

% !E " Attached Contact: IRater
N " Duplex Phone: ||:321 15551212
" Low-rise Muttifamily Email: IRater@rater.cum

ReqUIred |nf0rmat|0n for " Other Website: Iwww.rater.cl:rm
DOE Cha”enge Report ~Year Buit Rating Date  |02/22/2012

(Homes completed in 2007 or later may qualify if

g e n e ratl O n they meet the energy threshold and a third-party —Identification Number
: venfier can venfy the Qualty Criteria) (RESNET ID, Professional license #, etc)

W [3000

—B uilding Plan Mumber —Developer (if known)
|15[||:||:| Company: IDeveIuper Name
Contact: IJim Brown
—Registered Builder
Phone: I(??? 555-1212
Company: IEluih:Ier Company one )
Email: Ji I .
Contact [John Smith mal im@developer.com
Phone: (3214441212
Email: IJuhn@huih:ler.cum
Infarmation Hequiremental
Wiew DOE Challenge Home Report | l-'L Close |
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U.S. DEPARTMENT OF Energy Efﬁciency &

DOE Cha”enge CheCk“St ENERGY Renewable Energy

-, —Quality Criteria Checklist |
] )‘r ./ 4 > . e . . . . .
R ‘T' ¥ A the Third-Party Verifier for thiz house, | certify that the house complies with all of the "R equired"
‘E_\_me i Builders Challenge Quality Critenia, as defined by the Builders Challenge Quality Criteria Checklist,
w h Ty ! E
ﬂ US A —DOE Challenge horme Additions ta M andatory Requirements Checklist page

DOE Challenge Home Builder ID#: 123456723

[¥ DOE Challenge Home repart to be uploaded to RESHET Mational HERS Registry
¥ Compliance with all ENERGY STAR Qualified Homes version 3 requirements and checklists
¥ Compliance with Mandatory Fenestration R equirements

[¥ Compliance with M andatory Insulation Requirements

R e q u I re d C h e C kl ISt Ite m S fo r v Compliance with Mandatory Duct Location Fequirements
D O E C h aI | e n g e R e p O rt v Compliance with Mandatory &ppliance Bequirements

. ¥ Compliance with Mandatory Lighting B equirements

g e n e ratl O n [¥ Compliance with M andatory Fan Efficiency Requirements

¥ Compliance with Mandatory Indoar Air Quality Requirements

¥ Compliance with M andatory Fenewable Energy Feady Salar Electic Requirements
[¥ Compliance with M andatory Fenewable Energy Feady Salar hot ' ater B equirements

¥ This home was qualfied via sampling in lizu of testing, in accordance with allowable sampling
provizions ag stated in the DOE Challenge Home M atiohal Program Requirements

—D0OE Challenge Home Additional Optional Programs:

Certified under the EPA Indoor airPLUIS Fragram ® Yes " No O Don'tKnow

Certified under the EPA W aterSenze for Mew Homes Program® Yoz 7 Mo 7 Don't Know |
Certified under the IBHS Fortified for 5aber Living Progran & Yes T Mo © Don't Know |

Followed the DOE Challenge Home Quality Management Guidelines & Yes C Mo © Dort Enow

The buyer af thiz hame signed a waiver giving DOE Challenge

Home access to utility bill data for one vear. ® Yes " No O Don'tKnow

Infarmation  Requiremerts

Wiew DOE Challenge Home Report | l-'L Close |
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DOE Challenge Compliance Status

Report

U.S. DEPARTMENT OF

ENERGY

Energy Efficiency &
Renewable Energy

‘GENERGYGA' E

DOE Challenge Home Re

Date: 02/25/2013

Site Address: Main Street, Orlando FL
Builders Name: BUILDER

DOE Challenge Home Builder ID#:

Estimated annual energy use:

Electric (kWh): 7631

Natural Gas (therms): 0

Oil (gallons): 0

Propane (gallons): 0

Energy cost rates:

$0.115/kWh $ 1.82/therm
$1.10/gallons oil $1 40/gallons propane

ated annual energy savings

\u ic (kKWh):
MNatural Gas (therms): 0

aez27
Oil (gallons): 0
Propane (gallons): 0

Estimated annual emissions reductions
CO2 (tons): 2.45

S02 (Ibs): 14.40 NOX (Ibs): 8.46

HERS Index without On-site Generation: 59
HERS Index with On-site Generation (if a
HERS Index of Target Home using size,
Estimated annual energy costs:

Building complies with: [mandato
All ENERGY STAR Qualifi
Mandatory Fenestration Req
Mandatory Insulation
Mandatory Duct Location
Mandatory Appliance Requi
Mandatory Lighting Requirements
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House Type: Single-family Detached
Year Built: 2013

# of Bedrooms: 3

Conditioned Space including Basement: 1152 sq ft.

Conditioned space without Basement: 1152 sq.fi.
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U.S. DEPARTMENT OF Energy Efﬁciency &

DOE Challenge Compliance Status = ENERGY | renewabie Energy

a%““é}; Report Indicating Celiling Insulation Failure
Mandatory Fan Efficiency Requirements
Mandatory Indoor Air Quality Requirements

Mandatory Renewable Energy Ready Solar Electric Requirements
Mandatory Renewable Energy Ready Solar hot Water Requirements

Building complies with the following optional additional programs:
None

*Certification under the DOE Challenge Home permits limited exceptions to full compliance with Indoor airPLUS. Builders seeking
the Indoor airPLUS label must achieve full compliance with the Indoor airPLUS Verification Checklist.

The Design Home fails to meet DOE Challenge Home due to the following reasons

Minimum Ceiling Insulation must be >= 38

This home does not meet the energy efficiency and mandatory requirements fordesignation as a DOE Challenge Home.
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DOE Cha”enge CeI’tIfICa'[e ENERGY Renewable Energy

Energy Efficiency &

.....

. -
..... (= - = U.S. DEPARTMENT OF ENERGY

=¥ CHALLENGE ool inios
g ‘U S A H 0 M E Ymrm\!vas designed, ertbgllrjegred and
gfmésmgy {DIBE) guideIiI:: for extraordinary
levels of excellence and quality.
The DOE Challenge Home e e —
A o Energy This home built at

g

Certificate Is generated
upon successful HERS by
registration and registration

New Home

Main Street
QOrlando, FL

120 by BUILDER

has been verified by

with RESNET. The report is S R
available for download from @ guidsines se by e . Deparmentf
the raters EnergyGauge : e

EPA ENMERGY STAR Wersion 3 Home
EPA Indoor AirPLUS
EPA WaterSense
Less Energy IBHS Fortified for Safer Living
DOE Challenge Home Quality Program

e 3

HERS webpage.

4

EnergyGauge®
www.eere.energy.gov/buildings/challenge

SRR - DERARTMENT.OF Sam Rashkin, Chief Architect
. Building Technologi
Comes from Provider Lo g Teanoks
Energy Efficiency &
Renewable Energy
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Opt|m|ze the DES'gn ENERGY Renewable Energy

Start: ENERGY STAR V3

« Beating the Target Home Screen: DCH Mandatory
Provisions
 Manage Cost Impacts

Assess: Mandatory Items &
HERS Index

Optimize: Compliance, Costs,
Constructability
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Beating the Target Home ENERGY | rencvavio Enerey

« Maximize high efficiency lighting

» 80% up to 100% worth can gain 1 or more HERS points
 High efficiency water heating

« For gas systems, Target Home System @ 0.67 EF
« WHMV Fan Efficiency

» For an example home of 4 BR and 2500 SF:
» Qfan = 0.01Afloor + 7.5(Nbr + 1)
« =0.01*(2500) + 7.5*(5) = 63 cfm

CZ 3, 4 (except | CZ 4 Marine,

1.4 cfm/W 1.4 cfm/W 1.2 cfm/W

No heat No heat exchange HX with 60%
exchange J SRE

« 63 cfm/ (1.4 cfm/W) = 45 Watts
* More efficient WHMV systems can use lower Watts, gain HERS
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Beating the Target Home (cont.) ENERGY | renewable Energy

* Lower Infiltration....

- ACH50 Requirements/Targets

UM cnalenge ENERSY sorzigcc Faseie
Home

1-2 3.0 6.0 5.0 0.6

3-4 2.5 5.0 3.0 0.6

5-7 2.0 4.0 3.0 0.6

8 1.5 3.0 3.0 0.6
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Beating the Target Home ENERGY | renewabie Energy

Crawl Space

Floor R- ¢ Wall R-
Value

Value

1 3/4 13 0 0 0

2 4/6 13 0 0 0
3 8/13 19 5/13f 0 5/13

4 except
Marine 8/13 19 10 /13 10, 2 ft 10/13
5&

Marine 4 13/17 309 15/19 10, 2 ft 15/19
6 15/20 309 15/19 10, 4 ft 15/19
7 &8 19/21 389 15/19 10, 4 ft 15/19
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Prescriptive Requirements (cont.) ~ ENERGY |rencuave eneray

Climate Glazed Wood
Zone Fenestration Fenestration Frame Wall
SHGC R-Value
1 NR 0.75 0.25 30 13
2 0.40 0.65 0.25 38 13
3 0.35 0.55 0.25 38 20 or 13+5"
4
except 0.35 0.55 0.40 49 20 or 13+5N
Marine
5&
Marine 0.32 0.55 NR 49 20 or 13+5"
4
6 0.32 20+5 or
0.55 NR 49 13410"
7&8 0.32 20+5 or
0.55 NR 49 13410"
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Managing Cost |mpaCtS ENERGY | renewable Energy

 Leverage “Innovation Premium”
* Design
* Integrate code compliance, constructability, and high
performance features
* Credits & Incentives
* Federal Energy Efficiency Credit (builders)
o Utility High Performance Home incentives
* Learning Curve

« Many aspects of DOE Challenge Home are 1 step
ahead of codes
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Ver|fy|ng Homes ENERGY Renewable Energy

« Same: ENERGY STAR Homes framework

e New:
— Indoor airPLUS Checklist;

— Renewable Energy Ready Home Checklists (where applicable)

— Hot Water Distribution test

e Submissions:

— Send “DOE Challenge Home Verification Summary”
electronically to doechallengehome@newportpartnerslic.com

— Otherwise builders will not receive “credit” on DCH website

— Considering RESNET National Homes Registry for future
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U.S. DEPARTMENT OF

Energy Efficiency &

Ver|fy|ng Homes ENERGY Renewable Energy

* Indoor airPLUS Checklist;
— 1-page checklist
— Builder or Rater may verify
— Permissible methods:
 Visual verification on site during construction
» Reviewing photos taken during construction
» Checking documentation

« Equivalent methods as appropriate

— Sampling permitted per RESNET-approved protocol
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Ver|fy|ng Homes ENERGY Renewable Energy

 Renewable Ready Checklists;

— Follow checklists in RERH documents, but apply DOE
Challenge Home exceptions

* Revised checklist under development

« Hot Water Distribution

— Measurement of stored water volume (0.6 gallon limit)

» For recirculation systems, the “start” point is the branch off the loop
to the fixture

« To measure, DCH specs describe a field process to run the system,
measure volume until 10Fdelta reached,;

* Only measured on fixture with greatest stored volume

« See Specs Footnote 12
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ENERGY Renewable Energy

Thank You

Questions?

For More Information:

www.buildings.energy.gov/challenge
e-mail Contact:

doechallengehome@newportpartnersiic.com
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