Bob Ward Companies

sEnergy Star Builder since 1997

2249 homes certified as Energy
Star

sNumerous awards of Excellence
2007 Builder Partner of the year

ENERGY STAR



i Why Energy Star

Set ourselves apart from the competition
Brand recognition
Marketing

this year 15 visitors to our web site
from Energy Star

Affordable housing is being regulated out of
existence — we try to provide affordable
living.

Third Party verification
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i Transition to Energy Star V3

= Cost will be dependent on the starting
point
= Training Is key
= Supervisors
= Sub Contractors
= Sales team




Where did we start

s Standard construction details



Standard framing

= SIS + Sheathing

= Provides continuous
R-3 Insulation on the
outside of the wall

= Meets structural
requirements

= Meets WRB
requirements

Properly flashed
windows and doors




‘L Not a Standard Detail

= House wrap or not




i Standard framing

s Insulated Corners

s Ladder backers at
Intersecting walls




i Standard Framing

s Insulated Headers




i Standard Framing

s Raised heel roof trusses

s R-38 attic insulation



i Standard Details

= Alr Barriers

= Air sealing




‘L Right sized HVAC equipment

= (We hoped) = ———:



i Standard Details

= Sealed Ductwork
= Joints taped

= Low E windows



i V 3 Additional

s Transfer Grilles
above bedroom
doors for more
balanced air flow
and reduced streaks
In carpeting under
the doors




‘L V3 Additional

s Broan Smart Sense
bath fans for
ventilation

s Fresh air intake with
Cape Damper




i V3 Additional

= Programmable Thermostat

= Energy Star light fixtures or CFL bulbs

= Recessed lights in the second floor
ceilling are minimized.



i V3 Additional

s Gas filled Low E windows
s We went from a U value of .34 to .30

= More In keeping with an Energy Star
rated window



Checklists Insure performance
and quality of construction

20 -
7

/—l ENERGY STAR Qualified Homes, Version 3 (Rev. 01) ' ENERGY STAR Qualified Homes, Version 3 (Rev. 01)
Inspection Checkhzts = Thermal Enclosure System Rater Checklist

e

5.1 Measured ventilation rate is Wllhln 100-120% of HVAC mn(rsctor dESI n values. =] =} o D
o el Home Adaress:_2.3__ sty MWl oty Ve ~ Delha see PA
5.2 In Warm-Humid climates, measured net exhaust fiow < 7.5 CFM per 100 sq. ft. ] =} o i) -
T A Must | Builder | Rater
5.3 very cold cimates (., CZ 7-8), measured netsupply flow < 7.6 CFM per 1000, 1 ) O o Inspection Guidelines comoct| Verified' | verfied | WA

I 1 P/escnp!/ve Path: \Mndc/ws shall meet or exoeed ENERGY STAR window requirements”
12 Perfvrm ice Path: Wndnws shall meet or Exceed 2009 IECC requ\remenis

6.1 Air flow is produoed vien ceniral HVAG fan s energlzed et hermostat o fan). o
6.2 Cool air flow is produced when the cooling cycle is energized (set thermostat to “cool’). 5]
6.3 Heated air flow is produced when the heating cycle is energized (set thermostat to “heat’). [=]
a
[=]

2 1 Celhng ﬂDar and wall insulation levels shall mee& or exceed 2008 IECC levels”

5.4 Continuously-operating vent. & exhaust fans include readily accessible override controls.
athioom exhaustfar).

[n) ju ]
2.2 For Climate Zones 4 and higher, slab insulation shall meet or exceed 2009 IECC levels” o o a juj
2.3 Insulation shall achieve RESNET-defined Grade I instatlation or, alternatively, Grade 1l o
fDr walls with insulated sheathlng (Eee checkl!s‘ item 4.3.1 for requlred insulation levels)
T

6 5 Venﬁ[alion oonlrc}s labeled,

unless function is obvious (e.
T

7.1 Air inlets located > 10 f. ources such as stack, vent, exhaust hood, or
Tocalions where Jahicle exhaust may be presentand » 3 . from aryer exhausts and o o o

ion sources exiting through the roof

A bove grade o foof deck in Climate Zories 1-3 or > 4 fl above grade or roof

deck in Climate Zones 4-8 and not obstructed by snow, plantings, or other material at time

« Afinfeior sufac of caiings in allClimate Zones
o o o + At exterior surface of walls in all Climate Zones; and also at interior surface of walls for Climate Zones 4-6°
+ At interior surface of floors in all Climate Zones, including supporis to ensure permanent contact and blocking at exposed edges”

of inspection.
7.3 Aif inlets provided with mesh rodent / insect screen with mesh < 0.5 in. a 5] O ST wais
7.4 Ventilation air comes dlreclly from outdoors and not from adjacent dwelling units, garages, o o o 341 Walls behind showers and tubs [5] 8 5] 5]
unconditioned crawispaces, or aftcs. .
g i S T . 3.1.2_ Walls behind freplaces 5] ] 5] 5]
B : G i 3.1.3 Attic knee walls ] = a 5]
Tn cach kx(chen snd bathroom, system nstalied that exhausts direcily 1o the ovtdoors an one of the following measured airfiow -
ol 344 Skylight shatt walls 3] ] [a] &
{ Location Conti Rate ittent Rate™ 3.1.5_Wiall adjoining porch roof 5] a a @
8.1 Kitchen > 5 ACH, based on kitchen volume > 100 ™ 5 ] "o 316 Staircase walls o a o o.
.7 D a B
8.2 Bathroom > 20 CFM > 50 CFM 5] 5] [&] 317 Doublewalls _ . =] o
PET T Y pr——— i = 5 5 3.1.8_Garage fim / band joist adjoining space =] 5] 5]
ans share common exhaust duct, back-draftdampers instaled. 15 Al cher exierorwale = = = =
8.4 Common exhaust duct not shared by fans in separate dwellings. 5] O B 32 Fows
8.5 Clothes dryers vented directly fo outdoors, except for ventless dryers equipped with a
condensate drain, o o o 3.2.1 Floor above garage [o] @ [ @ Ta
ohAEhn T 3.2.2 Cant floor o[ | o |o
91 supply & exhaus fans ratod a < 3 sones by i, “unless rated flow > 400 CFM | D o 5] = é2|3 Floor above basement or vented [o 1T @ [ o Jo
- - eflings.
d 2 o a
5.2 Continuous supply & exhaust fans rated at < 1 sone by =] 231 Drpost o oW T = 5 5 =
5.3 Bathroom fans used as part of a whole-house mechanical ventiiation system shal be - - 5 L > isuffit beow oo - .
ENERGY STAR qualiied, unloss rated flow rate = 500 CEM. 332 Allnsulated cellings, induding wind batfies installed at eaves in every bay or @ = o
: e e R R I = equivalent air barrier at edge of cailing insulation
@

st p] _
~ I
101 Furnacos. bolers. and water heaters located within the home's pressure boundary are 3.33 Insulated aific slopesivalls
mechanically drafted or direct-vented to outdoors. As an exception, atmospherically
vented equipment is allowed in Climate Zone 1-3. For aimospherically vented fumaces, o o o

boilers, and water heaters, the Rater has conducted BPI's combustion safety test 4 2 HVAC and other atli talled Nlow for full-d belk &) [5]
procedure and determined that the CO fest resulfs are fess than 25 ppm and the 2 and other attic "_’a‘f"""s installed (0 allow for ful ?p‘" insulation below ! ‘ [ o Te
Combustion appliance zone depressurization limi is not exceede 4.3 Reduced thermal bridging at walls using one of the following options:

7521 atmospherically vened fireplaces are located Inside fhe home’s préssure boundary, foal 231 Continuous rigid insulation sheathing, insulated siding, or cumbma(lon of the two; 0 o 0 <
net rated exhaust flow of the two largest exhaust fans (excluding summer cooling fans) is o o o > R-3 In Climate Zones 14, > R-5 in Climate Zones 5-8 '°, <
<15 CFM per 100 0, ﬂ f occupiable space when at full capacity. i 4.3.2 Structural Insulated Panels (SIPs), OR; 5] [5] [u] &

Lt v R 4.33 Insulated Concrefe Forms (ICFs), OR; u] [5] a [
1.1 MERV 6 or better fiter mstaﬂed in ductod i symms, ] o [E] [E] 4.3.4 Double-wall framing™", OR; [&] [E] 5] %
11.2 All return air and supplied outdoor air pass through filter prior to conditioning. | O [=] [&] 4.3.5 Advanced framing, including all of the items below: [=] 5] o

T Z AND:

11.3 Filter located and installed o as to facilitate access and regular service by the owner. [E] 5] [5] 4.3.52 All comers insulated > R-6 to edge™, AND; _ [5] @ O [5]

114 Filter access panel includes gasket or comparable sealing mechanism and fits snugly o o o | 4.35bAl headers above windows & doors insulated™, AND; o ® [x] o
against the exposed edge of filter when closed fo prevent bypass. 4.3.5¢ Framing fimited at all windows & doors™, AND; [5] [£] [5] [=]

Rater Name: ___ ____ Date Checklist Inspected: . 2350 All interior / exterior wall i msulaled‘s AND; [5] a 5] [5]

Rater Signature: Rater Company Name: 423 5e Minimurn stud spacing of 16" for 2 x 4 fraring and 24 for 2 x § framing unless

ater S —_— pany documents speify other spacing is structurally required" o o o o o

Version 3 (Rev. 01) - Effective 1/1/2011 Revised 10/18/2010 1" 4.4_100% of slab edge insulated in Climate Zones 4 and higher a [5] 5] @

Version 3 (Rev. 01) - Cffective 1/1/2011 Revised 10/18/2010 2

Moisture management and indoor air quality added



‘L Training is Key

= Fleld supervisors
= Sub Contractors

s Sales Team




i HVAC Contractors

g HVAC System Quahty Installatlon Contractor Checkhs’t1
- Home,
a d l I S t m e n t "4 Vontialon system dasigned (o mest ASHRAE 62.2-2007 requirements®
1.2 Ventilation system does not utilize ah intake dust to the refurn side of the HVAG system E‘
unless coupled with a motorized damper and contral system Coniractor Approved
1.3 Decumentation s attached with venllla(lon system type, location and design rate Conractor Approved
Checklist Ired
3 - IBrANG? g ;8guival
- Heat L.oss / Gain Method:
2.2 Duct Design Method:
I e 2.3 Equipment Selection Method:
- | 24 Outdoor Design Temperatures Used:

1.4 [f present, i tans designed to operate during all Kcomvador Approved I NiA
25 Design Latent Heat Gain:

occupiable hours
15 Hpresent, termitonty-operating uhole-hous vertiaton systm designe o sutomatically
apersto atlozsl once por dayand a east 0% of svery 24 ho T Cortractor Approved JXNIA

Other:

Other:

- 26 Design Sensible Heat Gain: 8TUR
2.7 Design Total Heat Gain; 35 g BTUR
O | I rev I O 2.8 Design Sensible Heat Retio (SHR):; Tl {Vaiug 26 *Value 2.7}
29 Design Total Heat Loss: blger BT
2.10 Design-Alrfiow: 155

2.11 Design Duct Stalic Pressure:

q
.1~ Condensor Manufacturer & Model: X it

3.2 Condensor Seriai #: _@%m RO DEQS
3.3 Evaporator Manufacturer & Madel: ALEHLAIALH 01O

34 Evaporator Serial # 3= 149

35 AHRIReference#°

38 Listed Efficiency: ER [ E]
37 Metering Device Type: O Fixéd orffice
. al I C e 338 Refiigerant Type: or2z.”  ®R4ta
3.4 Fan Speed Type:” O Fixed 0 Variable (ECMACM)
. =

3.10 Selected Latent Capacity at Design Cond.

3.41 Selected Sensible Capacity at Design Cond.:

3.12 Selecled Total Capacity at Design Cond.: A .

- L -
3.13 Selected Sensible Heat Ratio (SHR): ENGY {Value 3.11 + Value 3.12)
W V e r I 3,14 Selected SHR (Value 3.13) < Design SHR (Value 2.6) O Contractor Approved - (1 No
3.15 If No, ENERGY STAR qualified dehumidifier installed? O Contractor Approved &1/ NIA|
.16 Capacity (Value 3.12) is 95-115% of Design Heat Gain (Value 2.7) or next nom. size A, Confractor Approved 1 N/A|
51 Furnace Manufacturer & Wodel:
52 Furnace Serial # 06 ’b\—\ Ak

O for Heat Pumps in Climate Zones4 8, 95+125% or next nominal size O Contractor Approved T N/A|
®
- . -
. 53 Listed Efficiency: X AT AFUE
Selected Gross Capacity: P 7Y/ I — BTUR
5.5 Gross capacity (Value 5.4) is 100-140% of design heat foss (Value 2.9) or next nom. 5ize. Contractor Approved
= g

O N/A

HSPF
Efficiency: cop

BTUR Efficiency: cop

47 ABRT Listed Effciancy:
4,2 Performance at 17°F:
4.3 Performance at. 47°

L TO AP AGHAIAD

R Contractor Approved
Effective 11172011 evised 478/2010



i Duct Design

= Now has to be done up front

= No longer using panned framing spaces
as ducts

= More mastic used and less tape
= Duct runs are not as leaky
= Alr gets to where it was designed to go



i Problems with Implementation

m Cost vs. ROI

= No value given for energy efficiency by banks appraisers or
the real estate community

= Code changes are driving up the price to remain Energy Star



Another Problem

+

= Buyers don’t realize the benefits of
energy efficiency until it is too late

= Buying based on the base price not the
cost to live

= We need to be able to explain not only
PITI but PITI+UTtilities



Even when given the figures
buyers still doubt the savings

Annual Utility Cost Comparison *
Bob Ward Homes PowerHouse Bel Air, MD

| PowerHouse with
Incentives

PowerHouse

Typical Regional
Construction

-

: $0 $1000  $2000  $3000 $4000  $5000
| * Without solar electric Annual Cost ()
** For energy efficiency inital investment

Annual Utility Cost Comparison ***
Bob Ward Homes PowerHouse Bel Alr, MD

Annual Cost ($)

gy savings of
nal standard




i Going Forward

= Lobby for a standardized energy rating
system

= Help the mortgage and real estate
iIndustry understand the difference and
benefits of energy efficient construction



MPG Rating for Energy Efficiency

Rating Number:

Rating Ordered For:

#
2W QW » Certified Energy Rater: Thomas H. Marston
ﬂ W@ y Rating Date: 1/2011

M«m

R
Estimated Annual Energy Cost
Based On Plans

\ Use MMBtu Cost Percent

5 Stars p|us Heating 34.8 $545 23%

Based On Plans Cooling 43 $174 7%

Uniform Energy Rating System Energy Efficient Hot Water 19 $489 21%
TStar | 1StarPlus | 2Stars | 2StarsPlus | 3Stars | 3Stars Plus | [ 4 Stars | 4 Stars Plus | 5Stars | 5StarsPlus | | Lights/Appliances 242 $994 43%

[ 500-401 | 400-301 | 300-251 | 250-201 |200-151 | 150-101 | [100-91 | 90-86 | 85-71 | 70orless | Photovoltaics 0.0 $-0 0%
HERS Inde: 66 Service Charges $120 5%

Total $2323 100%
5 R e
i)

HouseTyi)e. Townhouse, inside unit

Conditioned Area: 2288 sq. ft.

et
Conditioned Volume: 32252 cubic ft. Foundation: ~ Conditioned basement This home meets or exceeds the minimum
criteria for all of the following:

Bedrooms:

Fuel fired air distribution, Natural gas, 922 0 AFUE.
Cooling:  Air conditioner, Electric, 13.0 SEER.
Water Heating:  Conventional, Electric, 0.93 EF, 40.0 Gal.
Duct Leakage to Qutside:  50.00 CFM.
Ventilation System:  Exhaust Only: 40 ¢fm, 15.0 watts.
Programmable Thermostat Heahng Yes Cooling: Yes

Exposed Floor:  R-38

Vaulted Ceiling:  R-38 Window Type:  U:30,SHGC:.29
Above Grade Walls: R-16,R-13 Infiltration:
Foundation Walls:  R-11.0 Rate:  Htg: 1500 Clg: 1500 CFM50

Slab:  R-10.0 Edge, R-0.0 Under Method:
5 o : i

Blower door test

g“ ‘ L o TITLE
Percent Fluorescent Pin-Based: Clothes Dryer Fuel:  Electric Company
Percent Fluorescent CFL: Range/Oven Fuel:  Electric Address
Refrigerator (kWh/yr): Ceiling Fan (cfm/Watt):  0.00 City, State, Zip
Dishwasher Energy Factor: Phone #
The Home Energy Rating Standard Disclosure for this home is available from the rating provider. Fax #

REM/Rate - Residential Energy Analysis and Rating Software v12.93
This information does not constitute any warranty of energy cost or savings.
© 1985-2011 Architectural Energy Corporation, Boulder, Colorado.




‘L Training needed

s For Builders
s Contractors
s Sales
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