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Path to Net Zero Homes

The main issue — Balancing energy use versus
energy supply
Does Your Use Pattern Matter? ( You Bet!)

Cost Effective Path — getting the greatest benefit for
every dollar we invest




“Net Zero Energy.

Omes?”

Many definitions but, narrowly defined,

“A home where the onsite usage of
energy Is balanced by onsite generation

of energy (typically from non-fossil wind
and solar energy) on an annual basis.”




Focus on Climate ...

... and wise stewardship of our resources.
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Whnat clo You cdo First?



Tne Mantra:

“Evaluaie your Lifesiyle Firsi
Ermorace Conservailon, Seex
Efficiency Opporiunities Ne <r s
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Your Energy Usage versus the Supply of that Energy?
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Jse - Wnere clo You Fall?
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Ifestyle, Whnat's Next?
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“Conservation,

then

Solar.”
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Welys to get from Point Ao B ...
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Energy Efficiency In tn
One Example:

e rlome
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“Conservation,
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Solar by tne Nurnbers
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Simple 20 Year Electric Cost Comparison
( Base — 10,000 kWh per year or 833 kWh per month )
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Near Zero Hlomes —
Marny Design Possioilitie
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Or 7



21



22

Solar RPepat
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“www.fcgov.com/conservation”
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TrIEN: “Conservation may be a sign of personal virtue but it is
not a1 sufficient pbasis for a sound, comprenensive e nergy policy.

Dick Cheney, 2001
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Whno is NREL?
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Whnat 1s
Bullding Arnerica
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Wnat Is a
Zero energy rlome?
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Wnat Is a
Zero Energy rlorne?

produce
consume

Zero NET Energy rlome



33

7

20

_,.
(-

Wnat Is
0 Energy rlome?

U)

produce
consume



34

NET Zero Energy:
Dally Energy Flow
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Energy Efficiency
+ Energy Supply



38



39

N
@

Q
(D

D

(@)
<K

‘d

tility  bills



40

Net Metering
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Energy Efficiency

+ Energy Supply
Flow to meake a ZEH

Zero Energy Home
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Flow To reax
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Flow To reax
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Flow o mayxe a ZEH

Solar - electric systems (photovoltaics)
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Energy Use in Habitat BA Benchmark House

Space
Heating
24%

Misc. Electric
Loads
36% Under the
control of
the
occupant

Water Heating
25%
Lighting
15%

Flow o mayxe a ZEH

Energy Use in the Habitat ZEH House

Space Heating 19%

Water Heating 3%

Lighting

Misc. Electric 11%

Loads
61%
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Flickory, NC
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Frisco, TX

Sr\W PV
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Tucson, AZ
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Solar Row
Boulder, CO
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rFlome Feailres
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Solar Ternpering

East Elevation South Elevation

West Elevation North Elevation
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Energy Recovery Ventlation
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Solar Water H
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Zero Energy Retroflis
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Alpnapet soup
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Alpnapet soup
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ort Collins' first and (still) only Net
=Yytric emergy home

-Z2ro



101

—
-

Airerne procduction: not cost effecily

(D



102



103



104



105



106



107



108



Eleciric Power and Energy Units
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Pre-2005 consurnpiion and Goal

Monthly Energy Consumption, kWhr
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Pre-2005 Consurnption and Gozl
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rHlousehold Energy by Category
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Pnantorn Loads
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Praniorn Loads ...
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Pnantorn Loacd #1: coniinuous running rmotors
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Fans: ventilation, refrigeration, racon mitigation, septic, elec tronics
cooling, ...
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Pnantorn Loacd #2: Always -on transforrners
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Always -on Transformers, con't
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Most audacious always -on offender: Dual -
tuner DVR
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Phnantorn

Loacd #4: Devices not tuy

Wwnen not in use
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Lighting
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Refrigeration
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Cooking
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Flyorid cooking island
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HVAC
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io sha
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East and west wincow shading
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rHlousehold Energy by Category

| After
O Before




N2 C - C
!.ll‘
‘/]-(\Alll
.rA.ICa

<
Q
U D)
(—/
U )
-
L’W
O
D
U )
U )
-
(‘\
O
(@)

140



Solar Energy In Fort Collins
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Typical monthly PV production

PV Energy by Month
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Typical daily PV production for various rnonths

WHTr per 6 min period
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Annual Meter Cycles

Meter Reading, kWhr
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Results of carpon emission reducing electric
energy tactics for this 'ramJJ/
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Million dollar questions
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Randorm conclusions and autnor opinions
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