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Why Are We Interested in Zero
Energy Homes?

[¥ computers 1%

I Cooking 4%
— W Electronics 5%
Buildings I ash 5%
idential - IS Refrigeration 8%
consume 39% of 2R | e Coing 11%

total U.S. energy

L ights 12%
I Water Heat 13%
Heating 32%

W Other 4%
* 71% of electricity W Cooking 2%
. W Computers 3%
Tran: sggymm" W Refrigeration 6%
* 53% of natural gas ° e

(primary consumption)

Development of cost neutral
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Zero Energy

Homes (ZEH) is a critical part of ongoing
DOE efforts to increase the efficiency of US

energy use.




How Long Will Fossil Fuels
Last?
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How High Will Utility Bills Go?

A costly winter for home heating expected

Indusiry analysts expect higher that normal heating bills this winter.
A majority of homes are heated using natural gas.

Type of heating in occupied housing units, 20032
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How Hot Will It Get?

“World temperatures keep

rising. Climate data show

2006 on track to be hottest
on record.”

Long Beach, July 31 Peak Cooling Day
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What is a Zero Energy
Home?

How Far Can We Go0?

Long Term Goal: Homes that Produce as Much
Energy as they Use on an Annual Basis.




How Far Have We Come?

Over 40,000 BA Research Homes
Completed

Brief History of BA Residential
Innovation

GE Living Environments Denver Habitat ZEH

/ NZEH Cost Neutral ZEH
1993 \ 2003 2015 ]
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BA Kickoff: 20% Savings BAZEH Solar America

Over 30,000 BA Homes Completed




Cost Shared R&D Approach

e
Industry Teams:

Industry Partnerships

Team Members Include:

« Lead Builders

DOE Building America ;Eg;e;lﬂr?ppnem
* Developers
SyStem ResearCh « Utilities

« Manufacturers

National Labs: Research

Support
I S Y

EEBA, Energy Star, Engineered for Life, ComfortWise, CEC, CEE Lighting for Tomorrow,
RESNET, and Others are Deployment Partners

How Much Does it Cost?

Advanced Framing
High performance windows
Controlled ventilation system

Power vented gas water heater
Simplified duct distribution
Downsize air conditioner by 1 ton

Net Benefit




Total Annual Costs ($/year)

Homeowner Costs vs. Savings
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Energy Efficiency Features

Walls

Ceiling Ins.
Windows
AFUE

SEER

Air Flows
Ducts (attic)
Duct Sealing
Air Infiltration
Water Heater
Lights

Solar

Non-ZEH Premier
R-13 + 1"Foam with Stucco

R-30 R-38

Vinyl-Framed Low-E2

80 92

10 14 WiITXV

Normal ACCA - Tested

R-4.2 Buried in ceiling Ins

Normal Sealed

Normal <3 SLA, tested

40gal 0.60EF Tankless 0.82EF

Incandescent Fluorescent

None 2.4kW BIPV




Impact of ZEH on Mo. kWh

wverage Monthly Net kWh Use
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Example Program Design: CA New
Solar Homes Partnership




Example Program Design: CA New
Solar Homes Partnership

e Tier I: minimum EE to qualify for

program
» Tier Il goal: positive cash-flow for
consumer
— Mortgage increase offset by utility
savings

— Energy efficiency crucial

— Approximately 50% of savings
benefit from energy efficiency at 10%
of cost (before incentives)

Example Program Design: CA New
Solar Homes Partnership

» Tier I: Mainly solar impact

 Tier Il: Large combined benefits
—40% Cooling reduction

— Coincident solar production (W — SE
orientation)

— Approx 60% reduction in peak from
combination of efficiency and solar

— Benefit to consumer with TOU
electricity rates
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Example Program Design: CA New
Solar Homes Partnership

e Tier I: 15% over Title 24
—$500 - $1,000 incr. cost
e Tier Il: Building America

— 35% improvement over Title 24
* 40% improvement in Title 24 cooling

—$2,500 - $3,000 incr. cost
» Both Tiers

— Title 24 lighting

— Field verification

 Both efficiency and solar
« 3 Party inspections and tests

Example Program Design: CA New

Solar Homes Partnership
o Tier |
— $2.50/watt
— 15% incentive (Utility programs: $500
typical)
— Basic marketing support (logo)
o Tier
— $2.60/watt
— Efficiency incentive (est. $2,000, new
utility program)
— Local jurisdictional support
— Local marketing support

11



Example Program Design: CA New
Solar Homes Partnership

Field Verification Process

» Same process used for field verification
for energy efficiency for Title 24, New
Construction programs, Energy Star,
Federal Tax Credits

* Installer tests and certifies every system

* HERS raters verify and test a sample of
systems

Other ZEH Initiatives:
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Please see our website at;
www.buildingamerica.gov
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Ren_Anderson@nrel.gov
NREL

1617 Cole Blvd

Golden, Colorado 80401

This work has been authored by an employee or employees of the Midwest
Research Institute under Contract No. DE-AC36-99G010337 with the U.S.
Department of Energy. The United States Government retains and the publisher,
by accepting the article for publication, acknowledges that the United States
Government retains a non-exclusive, paid-up, irrevocable, worldwide license to
publish or reproduce the published form of this work, or allow others to do so, for
United States Government purposes.
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