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- Produces annually on-site renewable energy
equal to the energy requirements.

- Provides standard energy services

- Standard energy services mean typical expected
energy using features (National Averages)

- NZEH Is defined as HERS index = 0 US
(EnerGuide for Homes =100 Canada)

- Added first cost 30 year mortgage payment off
set by energy cost savings at end of first year
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ZEH Developments in California
Builder Location # ZEH PV Savings
SheaHomes San Diego 16 2.4 kw 62%
Premier Homes Sacramento 99 2.4 kw 56%
Premier Homes Sacramento 50 2.4 kw 57%
Clarum Homes Watsonville 257 Varied 47%
Centex Homes San Ramon 32 3.5 kW 58%
Lennar Homes Hunter’s Pt 1600 TBD >50%
Clarum Homes Pajaro Vista 70 1.8 kw 64%
Grupe Homes Sacramento 149 2.4 62-66%




- First major production home builder in U.S. to
build ZEHs as standard in a subdivision

- 306 homes

- More profitable to offer as standard than as option

. SheaHomes Features--40% better than Title 24,
100% solar water heaters, & 120 have 1.2 kW/2.4
kW PV






- Optional ZEH
- Hardest to sell
- Sales staff must be trained & motivated

- Pre-plotted 10-30% as ZEH
- Sells fine
- ZEH sells as fast as other homes

- Full ZEH subdivision

- Homebuyers did not seek ZEH but like it once they
have it, plus they brag about it

- Given two “equal” subdivisions the ZEH subdivision
sells better than the conventional subdivision

- More home buyers want to fit into the community, ie.
“Deep Green” development
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- City of Austin, Texas

- Jim Sargent, Texas

- Aspen Homes, Colorado

- Boulder, Colorado code, >5000 ftmust be nZEH

- ldeal Homes, Oklahoma
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- U.S. DOE March 2002 DC meeting
- Tennessee Valley Authority (electric generator) paners
- Habitat for Humanity ‘lets do a whole house”

- Structural Insulated Panel Association partners; B/ASF,
PFB/Insulspan

- Lenoir City Utility (electric distributor first to jump into
green power generation)

- First near ZEH built in 2002, followed by 4 others
completed one year of detailed monitoring

- Monitoring will be complete October 2008
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- Educational programs
- 2003, Carpenters training
- 2004-2008 UT Dept of Architecture, ZEH 8 Lecture Sees
- 2005-2008, 2 year Cleveland Collage curriculum
- 2007, University of Wisconsin Engineering

- State of Tennessee
- Zero Energy Home Coordinator
- Plans available for 125 mand 250 n¥ near zero energy house

- Zero Peak Energy Summer 2007, Winter 2008

- Today

- Workln(‘i_I with several major developers in East TN, &#le-by-side
Builder House, Builder Tinker House, Super Tinker (Near zero
as they can go with Electric Utility incentives)

- “Deep Green” developer to build 25 staff housing ZHS8 units
maklnP Ué) a Zero Energy Neighborhood and incorporag
critical ZEH8 technologles iInto remaining 7000 un

- Greensburg, Kansas
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- Grid connected PV

- Tennessee Valley
Authority Green Power
Generation Partner

- Residential retail rate $0.07-
$0.08/kWh

- Solar buyback at $0.15/kWh
for 10 years
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e Solar credits

~$1.00/day

- Net off site total
energy about $1.00 to
$0.42/day

- Construction cost $100

to $115/f&



- 10 cm walls, surface
splines

. 21 cm roof, surface
splines

. 16 cm floor, structural
splines



- August 2007
- 696 kWh
- energy bill $26.54

- Average kWh 30 Energy Star
houses In this same
development

- 1216 kWh
- Energy bill $91.12

FisherSIP, wall and roof SIPS

OAK RIDGE NATIONAL L ABORATORY
U. S. DEPARTMENT OF ENERGY
Title_date

UT-BATTELLE
19




38

- 2005 entire space heating
season cost <$50

- February 2007
- 922 kWh

- energy bill $73.59-$19.80=
$53.79

- Average February kwh of 30
Energy Star houses in this
same development

- 1566 kWh
- Energy bill $115.62

- PFB/Insulspan
- 6 inch walls
- 10 inch roof panels
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Energy Consumption; kWh and $/day
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- ZEH3- Horizontal
geothermal loop
DX,

- ZEH5- Horizontal
ground water loop,

- BC should consider
geothermal with
vertical wells,
horizontal will
work In Vancouver
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Fiberglass board exterior
Insulation on foundation

16 cm SIP walls, 26cm R-
36 roof

Geothermal linked with
solar water heater and
gray water waste heat
recovery a possibility for
BC
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Drawing of the Ground Pipe Installation and
Sensors (ZEH5)
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Heat Pump Energy Demand

Data vs Model for 240 m 2
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TVA System Load August 16, 2007
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Temperatures on August 16
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Precooling helps reduce peak cooling

Wh Dlspaltch

Set

Whole house power up
24 C Recharge

Heat Pump power

23 C Precool
Period
21.5C
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Thermal comfort maintained; precool starts before cr itical peak
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ZEH4 with Gridpoint installed on August 16, 2007
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Summary of peak load savings from
near zero annual energy homes in East Tennessee

Average
Component Peak load
savings
KW
ZEH Energy
efficiency 0.75
2.2 Solar PV 0.75
Battery dispatch 3
Pre-cooling strategy |5 g
TOTAL 70
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Base 1 2 3 4 5
1060f2 | 1060f# | 1060ft2 | 1060fE | 1200ft 2600ft2
P>
House 59,295| 78,914 | 83,953 | 87,889 | 85,189 155,140
P>
Land and 14.500| 14,500 | 14,500| 14,500 | 14,500 14,500
Infrastructure
P
Cost of solar 0 22.388 | 16,000| 16,000 | 14,935 15,000
Incentives -2,800 | -2,800 | -2,800 | -2,800 -2,800
(Fed+TVA) R
Total cost 73,795| 113,002| 113,153| 119,529| 111,824| 181,840

$/ft?

106.60 106.75| 112.76 | 93.18
— v v v
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- Includes profit and
overhead

- You provide your
own lot or south
facing site

- Does not include
cost of site work
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- 8/12 pitch roof

- Cedar shakes

- Crab Orchard Stone
- Stair Punch out

- 400 ft? Loft option

- 2.5 PV

. Solar water heater
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- SIPS with drainage plane or Optimum Value Engineerd
2X6 with foam sheathing

- High Performance Windows in most of BC (U-value 0.2
SHGF 0.35) U= 0.34 OK for Vancouver

- Air tight (1.5 ACH@50) infiltration)
- Raised metal seam roof (no roof penetrations)

- Geothermal (vertical wells in most of BC, horizontashould
work for Vancouver)

. Exterior Foundation insulation
. ASHRAE 62.2 mechanical ventilation
- 2.5 KW PV Solar system
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. 242 n? (2600 ) of floor area
- HERS Index =49

. $1.54/day
- Assuming the B C Hydro residential rate = $0.07/da
- Assuming the B C Hydro solar offer = $0.07/day

- ~$4.00/day for the Building America Benchmark



- Total annual energy usage = 10,574 kWh, -$740.
- Total solar AC produced = 2,522kWh
- If Utility incentive was $0.29/solar kwWh = +$740

- Than net energy cost = $0

- Zero energy cost would be one giant step toward N4it



- Well insulated air tight envelope with exterior vened
cavity

- Less than a $1.00/day in Knoxville, Tennessee
- Less than $1.60/day in Vancouver
- Peak load savings interests utilities?

- Green Power programs could generate favorable revemr
stream to homeowner

- Zero energy cost house is near at hand

- Zero energy cost is a critical stepping stone on ¢éhpath to
zero energy houses
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Enhance Technology
1st cost
Develop geothermal for very cold climates
North American Mass Purchase

Demonstrate
Zero energy cost first, for the builder and homeowaer
Zero energy summer peak, for the electric utility
Zero annual energy, for education today, planet tormrrow

Develop NZEH Supply chain for builders
just meets code (establish energy hog fee ~-$20GfMke,
ZEH incentive ~+$10,000

Leverage with existing house label will expand NZEFhwareness

Consider Energuide (or HERS Index) label for all haising, even
when house sells, must obtain a Energuide value.

Leverage buying power by Mass Purchase and mass éncing
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