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Class Outline )

e Residential energy use overview

 Whole house approach

* Considerations for moving forward
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Energy Use - Nationwide

L 22 quads
Buildings use 72% of oG -
nation’s electricity and sl e 30%
55% of its natural gas. Residential 6.6 quads
22% :
Cooling 12%
Water Heat 12%
Bllildings 2 billion MWh
100.7 Quads of Cookin 0%
Total Use, 2005 40% (ﬁmpu'—:m " 500 power plants

Commercial

Transportation 18%

28%

Source: Buildings Energy Data Book 2007

NATIONAL RENEWABLE ENERGY LABORATORY

_;I" E
BT, y

T

E xtension

CNRATHY EXERGY MASTIR



Energy Use - Colorado

Energy Use 30%
9y Percent | 7 savings=7

End-Use Sector :
(bil BTU) / power

/ lant
Residential 22.9% =

Commercial 291,763 20.1%

Industrial 409,873 28.2%

Transportation 417,897 28.8%

Source - www.eia.gov/state/state-energy-profiles-data.cfm?sid=CO#Consum ption



http://www.eia.gov/state/state-energy-profiles-data.cfm?sid=CO

hourly supply (GW)

Reinventing Fire: Vision

Hourly operability in a high-penetration renewables scenario

100
fm ey
energy efficiency can e geothermal and, in
reverse peak demand growth : : this E)éamgée, hg:tari'iass,
electric auto charging, can be used to balance
80 demand response, and solar and wind

energy storage can reshape

the demand profile to match
renewable output better

ﬁﬂ ]
40
20 concentrating

solar power

wind

natura a5
biomass
0

midnight noon day 1 midnight noon day 2 midnight

* PHEV is plug-in hybrid electric vehicle and CAES is compressed air energy storage

Racky Mountain Institute © 2011, For more information see www. RMLorg/ReinventingFire.




Energy Efficiency Resource Standards

www.dsireusa.org / February 2013
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Energy efficiency resource standard
Energy efficiency resource goal

ﬂy Policy includes natural gag savings requirements or goals

#16: 5% electric savings and peak demand #1: Annual electric savings from 2.5% to 2.6%
reduction from 2006 levels by 2018. Gas from 2013-2015. Gas savings - 1.1% of retail
utilities - 0.5% of previous year revenue. sales annually. DECOUPLING for all utilities.

Integrated Resource Planning. 2012 IECC and voluntary stretch codes.
Voluntary/mixed building codes.
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Average energy consumption per home and number of housing units, 1980-2009 Eﬁf"

million Brtish thermal units per housing unit million housing units
120 120
115

100 100

80 80 20
Total energy consumptiionin homes, 1980-2009

o 1q5uad rillion British thermal units &0

40 e S e 40
b

20 o 20
SIS L S & S & £ P

0
FFEL & FH F & P

22% decrease per home
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Energy consumption in homes by end uses
gquadrillion Btu and percent

1953

24 0%

m:space heating  Mair conditioning  Wwater heating appliances, electronics, and lighting
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us Cco

6% 1%

18%
41%

54%

35%

B Air conditioning [ Water heating [ Appliances, electronics, lighting [ Space heating




ALL ENERGY average per household (excl. transportation)

Site Consumption Expenditures
million Btu dollars
120 $2,500
100 $2,000

80 $1,500

60

40 $1,000

20 S500

0 SO

US Mnt(N) CO US Mnt(N) CO

AVERAGE SQUARE
FOOTAGE

us 1,971
Mnt(N) 2,107

cCO 2,082
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Price of Natural Gas Delivered to Residential Customers (S/mcf)
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Average retail price of electricity, annual

cents per kilowatthour

2014:
15
2011: $.1218
2001: $.1104 4_______.
—— ____.--""-_--.

S.0747 /_/
0 /J

4.9% avg. annual 3.4% avg. annual

D T T T T T T T T T T T T 1

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

— Residential : United States — Residential : Colorado

Data source: U.5. Energy Information Administration
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Weekly Heating Oil and Propane Prices (October - March)

$/gal

4.0

35

3.0

2.5

2.0

1.5

1.0

0.5

00 1902 1904 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014

= |.5. Propane Residential Price

é@ Source: U.5. Energy Infomation Administration
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Heating Fuel Comparison

Electricity 3,412 BTUperkWh S 0.12 perkWh S 35.17 per MMBTU
Natural Gas 1,000,000 BTU per Mcf S  7.82 perMcf S 7.82 per MMBTU
Propane 91,500 BTU per gallon S  2.50 per gallon S 27.32 per MMBTU
Wood 22,000,000 BTU percord S 200.00 percord S 9.09 per MMBTU

Pellets 16,200,000 BTU perton S 250.00 perton S 15.43 per MMBTU
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Read Your Bills

Electric Service - Account Summary

Invoice Number 0437053245 A idant !

Meter No 000005795978 Summer Tier 1* 396 kWh x 0.046040 $18.23

Rate R Residential General | /GRSK 3 $3.51

Days in Bill Period 30 Trans Cost Adj 396 kWh x 0.000040 $0.02

Current Reading 77555 Actual| 08/29/2012 | Elec Commodity Adj 396 kWh x 0.026650 $10.55

Pravious Readin 27159 Actual] 07/30/2012 | Demand Side Mgmt Cost 396 kWh x 0.001310 $0.52

Kilowatt-Hours Used 396 w L 527

ReTEw. Emergy otd ] 30

Total Amount $43.15] -

Gas Service - Account Summary :

Invoice Number 0220968212 Residential

Meter No. 0000AFC18991 Usage Charge 17 therms x 0.090000

Rate RG Residential Interstate Pipeline 17 therms x 0.081790

Days in Bill Period 30 Natural Gas 3 Qtr 17 therms x 0.216770

Current Reading 4431 Actual 08/29/2012 —~—Pipa-Sys-tatfedy Hehreprra— e 80

Previous Reading 4412 Actual 07/30/2012 | Service & Facility

Measured Usage —subtotal

Therm Multiplier ID.HQEE Total Amount

Therms Used 170

Comparison Information

Billing Period  (Kwh Usage/Month Therm Usage Avg. Daily Temp.
Gas $18.68 per month $0.62 perday  This Year 396 17 13°
Electric $43.15 per month $1.4 perday  LastYear 21 0 75°
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Determining a Baseload

1200

1000 1Q

800

600

400

200




Energy Audits

YOUR HOUSE
Current Capacity 50.0 GALLONS
Save $100/year by

Current Age 7 YEARS $ 1 O 0 upgrading to a high
Current Energy Factor 0.58 efficiency water

heater

Recommended Energy Factor 0.84

Your Water Heater Leaking Water Heater High Efficiency Water Heater

C% Jixtension’
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Whole House Approach

e Behavior changes A
e Air sealing
e Insulation

Enlaile) S ¢ Landscaping and windows

DEMAND )

Heating and cooling equipment
Transport
Lighting and appliances

Use energy

efficiently

e Solar

Ul s * Wind
sources




The 7 Habits of Highly Efficient
Homeowners . [E-
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What Affects Behavior?

AVERAGE WITHIN-HOUSEHOLD CONSUMPTION CHANGES, 2000-2002

15~

Price
10 - Stable Prices Spike  pel— Price Cap o

Conservation

Campaign
hi ! I

Spike N
ebates ew Rebate

I Program |

Percent Change
L i
= 4]
N

=16~

|- 2000 | 2001 = |- 2002 —
-25: I L L1 AN N SN TR NS WA TR SN TR N NN SO R
Jan Apr Jul Oct Jan Apr Jul Oct Jan Apr

Billing Date

Source: Changes are relative to the same months during pre-crisis vears, with weather and trend
removed. Reiss & White 2008

orado
RN
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What Affects Behavior II?

Environment Citizenship Neighbors
Turn off AC & Turn off AC & Turn off AC & Turn off AC &
Turn on Fan Turn on Fan Turn on Fan Turn on Fan
& | ®
\§ Y
ﬁ v 0 .
Zero Impact on Consumption 6% Drop o
Consumption
Comfort? Slide courtesy Jeff Lyng ‘
“Home performance”? Schultz & Cialdini (OPOWER Scientists)
Hewlett Foundation San Marcos Study




HAVE A PROGRAMMABLE
THERMOSTAT

100%

80%
No No

60%

40%

20%

0%

uUs CO

Lutz et. al:
47% in program
mode
Bouchelle et. al:
Habits more
important than
technology

C% Jixtension’
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Smart Homes

— .
e Y

Nexia

GE Z-Wave

VIDEO: http://insynctive.pella.com/motorized-blinds



http://insynctive.pella.com/motorized-blinds

Comfort and the Building Shell

Air Internal

Heat Removed by Cooling System

Wall and

. . Fenestration Air Leakage
Transmission Transmission

Heat Supplied by Heating System

Source: Residential Energy, 5t Edition

Ceiling




Variations in Load

60

50

40

30

20

10

BTUs per Hour per Square Foot

Cold climate Average cold Average  Well insulated Very well

homes with climate homes temperate  homes with insulated and
major air climate homes  low air  airtight homes
leakage or leakage with heat-
insulation recovery
problems ventilators

Square Feet Cooled per Ton

1400

1200 -

1000 -

800 -

600 -

400 -

200 -+

Poorly insulated, leaky,
sun-blasted somes with
poorly installed A/C

Homes with effective Average homes
air barriers, high R-
values, good sun-

blocking, well installed

A/C

Source: Residential Energy, 5t Edition

Ey_gp!im
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Air Leaks: Diagnosis

Fans and Venls Electric Outlets
4% 2%

Windows X
109 Floars, Walls,

and Ceiling
[:ﬁ‘ 1%

Plumbing
Penetrations Ducts
13% S Fapiae 15%

Source: www.energysavers.gov http://www.infraredimagingservices.com/residential-energyscan

Cologado psiensin

i L0


http://www.energysavers.gov/

‘— Sealant on gypsum and top plate

3/4" closure board (0SB, plywood,
gypsum board, rigid insulation)

Continuous bead of adhesive
around perimeter of closure board

Source: National Park Service

E xtension
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Air Leaks - Other

Source: www.greenhomelogic.com

C% Jixtension’
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http://www.bbc.co.uk/
http://www.greenhomelogic.com/images/ghl_air_sealing_good_1_600x451.jpg
http://www.greenhomelogic.com/images/ghl_air_sealing_good_1_600x451.jpg
http://www.greenhomelogic.com/

Too Tight?

e 35air
changes/hour

e Moisture, VOCs,
CO, Particulates

e Spot ventilation




*Density
|nstallation
eDIY?
eAir sealer?
*Cost

C% Jixtension’
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Payback (years)

Greenwashing?

XPF 50%
ccSPF 50%
Other
- ——————
0 10 20 30 40 50 60

Environmental Building New:



Recommended R-Values for Colorado

Attic 49
Wall 18
Floor 25
Crawlspace 19

Basement 11

Source: Colorado Governor’s Energy Office




Which is better?




Landscaping

EVERGREEN
TREES

SUMMER  WINTER Eeer




Existing Windows — Adding Storms

Assembly U-factor (Btu/ft**°F*h)

1.4

1.2

0.8

0.6

0.

F Y

0.

¥k

=

Effects of adding low-E storm
windows to existing windows

single Pane | Double Fane  Double pane single Pane  Double Pane | Double pane
nocoating  low-E coating o coating  lowe-E coating

B Mostorm window

B With low-E storm windeow

Pdetal Frame Window Mhom-retal Frame Window

Window Type

HAVE
PANE

100%

80%

60%

40%

20%

0%

DOUBLE/TRIPLE
WINDOWS

No
No

us cO

US DOE Chicago study:

*  13-20% reduction in heating

load

e 5-10 year simple payback

C% ]_.:_351__&__1_135:!1'
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Existing Windows — Adding Treatments

awnings

interior blinds

draperies

shades

shutters

65-77% gain no heat loss
reduction potential
45% if highly reflective

heat loss by 25% highly variable
if sealed and heat based on fabric
gain by 33% and color

some shades can
insulate and
control air
infiltration

reduce heat
gain/loss and offer
storm protection
(exterior)

variable

variable

Source: US DOE

ey
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New Windows?

U-factor

rate of heat loss through an
assembly

Solar Heat Gain Coefficient

solar radiation admitted
through a window

Visible Transmittance

the higher the number the more
light let in

Bio-based insulating foam

Propnetary triple hermetic seal

Unique warm-edge spacer system

Inert gas fill

Twin suspended films

nsulated glass unit

Durable pultruded fiberglass frame

Wet and dry glazing sealants

Weatherstnp:

Triple Weatherstnip on

Casements and Awnings.

Double Weatherstrip on Sliding,
Single and Double-Hung Windows

http://www.alpenhpp.com

; COLORATO ENTRGY MASTTR



Window Basics I

Frames Glazing

Strong and low

Aluminum/Metal Poor .
maintenance
Setter Gas fill Enhance thermal resist
_ moisture/decay as THIS Nnance thermal resistance
Composite Good .
resistance than
conventional wood
Can fill cavities with Tints Reduce SHGC, VT
Fiberglass Good-Excellent IENLEU[E el
excellent thermal
resistance
Insulated Reduce U-factor, SHGC
Vulnerable to
warping/cracking at
Vinyl Good - Excellent extreme Reduce U-factor:
temperatures; color significant cost and er’1er
fading Low-E Coating gnitt L 9y
Sy — savings potential; can
Wood Good reduce VT

intensive

Source: US DOE

E xtension

iy COLORATO ENTRGY MASTTR



; "‘:-: COLORATO ENTRGY MASTTR



Whole House Approach

i )
* Behavior changes
e Air sealing
Reduce energy | Insulation
demand e Landscaping and windows )

Heating and cooling equipment
Transport
Lighting and appliances

e Solar

e Geothermal
Use clean [y

sources




MAIN HEATING FUEL USED

100%
80%
0% Other/None
W Propane
40%
M Electricity
20%

B Natural Gas
0%
US  Mnt(N) CO




Furnaces and Boilers

70% = $11.17

Table 1. Annual Estimated Savings for Every $100 of Fuel Costs by Increasing Your
Heating Equipment Efficiency*

New/Upgraded System AFUE
Existing System

Frdaral vm pobibita srmovel o B mbal brkors coaurss purchona

AFUE
55% 60% 65% 70% 75% 80%  85% ((90% )95% E“ER G GUIDE

[0)
50%6 $9.09 $16.76  $23.07 $28.57 $33.33  $37.50 $41.24 $44.24 $47.36 o
5596 --—- | $8.33  $15.38 | $21.42 $26.66 $31.20 $35.29 $38.88 $42.10
60%6 $7.69 $14.28 $20.00 $25.00 | $29.41 $33.33 $37.80
Annual Fuel Utilization Efficiency
65%0 -—-- $7.14 $13.33 $18.75  $23.52 $27.77 $31.57

70% ——— | $6.66 @ $12.50 $17.64 $22.22 $26.32 82.;
75% — $6.50  $11.76 $16.66 $21.10 H T T

|
1
T i E ]
Least Efficient Most Efficlent
80%0 -— -—— - - - -— $5.88 $11.11 $15.80 Efficancy Aangn of Simiar Nodes
85%0 -— -— -— ——— -——— - ==== $5.55 $10.50
« Eficiercy range hesed only on netural pas loneces.
90% ——e R — ——- — — —- —- $5.30 + For more informadon, vish www. fic gowapplances.

*Assuming the same heat output

Source: U.S. Federal Trade Commission

Source: US DOE

Swenity COLORADO ENTRAY MASTIR



Sizing and Efficiency

 Square footage

e Climate

 Heat loss and gain
 Occupant comfort

Manual J from AC
Contractors of America

Concepts

U*A*AT = Transmissive load

0.018*F*AT = Exchange
load

TL + EL = Output rating

Output/Efficiency = Input




Payback Time

Sealing /st)u?ail:ion, Low Air Sealed & I_nsulated, Air Se_aled & I _nsulated,
Efficiency Low Efficiency High Efficiency
Furnace size 60,000 BTU 50,000 BTU 40,000 BTU
AFUE 82% 82% 95%
Installed furnace cost $1,500 $1,300 $2,200
Insulation and air sealing $0 $1,000 $1.000
cost
Utility rebates $0 $150 $300
Net cost $1,500 $2,150 $2,900
Incremental cost - $650 ($1,400
Therms per year 1,112 623 538 Divided by
Annual operating cost $890 $499 $430
Annual savings - $391
Payback period (years) - 1.7
ROI 60.2% 32.8%
Lifetime operating cost $17,795 $9,975 $8,610

Lifetime savings . $7,820

Plus motor electrical savings.

I MASTIR
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Heating Fuel Comparison

70% = $11.17

Fuel Price per Cost per

Cost per Unit Efficiency’ Delivered
MMBTU MMBTU
Natural Gas 1,000,000 BTU per Mcf $7.82 $7.82 $8.69
GSHP 3412 BTU per kWh S0.12 $35.17 300% S$11.72
o)
Wood 22,000,000 BTU per cord $200 $9.09 72% $12.63
o)
Pellets 16,200,000 BTU per ton S250 $15.43 78% $19.78
BTU per 0
Propane 91,500 callon $2.50 $27.32 90% $30.36
Al BTU perkWh  $0.12 $35.17 98% $35.89

Furnace 3,412




Are GSHPs Really Green?

633
0.82
560
56,000,000
16,413
3
5,471
11.7
1.4
7,990
7,659
4.3%

therms input
efficiency
output

btu output
kWh output
efficiency
kWh input
Ibs/therm
Ibs/kWh

lbs from gas
lbs from gshp
difference




Retrofitting Wood Stoves

Example of a Catalytic Stove Design

Radiation Shield g:_::“f“m
Thermal Mass

i

Damper

AirFuel Gas
Mixing chamber

Prehoated
Secondary
Adr
Adujstable
Primary air

Intake

Flame Shield . ;
and Mixer el

http://firecatcombustors.blogspot.com/2010/03/where-is-catalytic-combustor-in-my.html
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Figure 1. Steadyrise in air conditioned homes in all regions of the U.S.
percent of homes with AC

100%
80%
60%
40% Census Region
South
0% — [ idwest
==MNortheast
West
0%
~ o Al & 3 N
FEF & FH & F & S o &

survey year

Source: U.5. Energy Information Administration, 2009 Residential Energy Consumption Survey

Population growth
+ capacity

Figure 2. Increase in central air conditioning in newerhomes
percent of homes

100%
80
60

® Do not have AC

m Have Room AC

B Have Central AC
0%

40
20
2
Qﬁ@*’”ﬁ"ﬁﬁﬁﬁ@*

year of construction

ES

ES

ES

ES

Source: U.S. Energy Information Administration, 2009 Residential Energy Consumtpion Survey

E XtEnsion
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Cooling Systems

(% L y_gpsim._
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Swamp Cooler Performance

Temperatures Delivered by Evaporative Coolers
% Relative Humidity

T D N el B el e D el T el T el I

TR fal s ETpLsapiop e ez ez ed)et jes]erjeageal o] )iz

ol vl iR ea)eed]edleseredlea )i vAp TR TR Y

g BEl el ez el Jev)ea o]l AT TILTALTEQTIELTT] T A
E ol ed | e eTea T TR T4 TE TR T A QA2 RG] a4 ] BG
H QL | a7 |2 o] T2 VA FepTa v a1 a2 a4 a5 ar
E Ty e A Rl ve|vaao)padpaipargas
Eos] 7z T4 7Tl a1 a4 as ] aa] as
< TIo) FE P77 e az]an) ar]ao]
T rajaclas]as)ad) ool Optimum conditions
12l &1 | a3l ssl oo | a3 | as for Evaporative Coolers

T25] 83 | 8c] 90) 92 ) 9

source: Ed Phillips, Arizona Almanac

Source: California Energy Commission
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Domestic Hot Water: which one is
different?




Use Average gallons Maximum times

Gallons used in

per use used in 1 hour 1 hour
Shower/bath 10 X 2 = 20
Shaving (0.05 gpm) 2 X 1 = 2
Hand dishwashing/food prep 4 X 1 = 4
Automatic dishwashing 6 X 1 = 6
Clothes washing 7 X 2 = 14
Total peak hour demand 46

Vs.

Comparisan of Temperature Rise to Flow

(In Gallons per Minute)
8.0

it the nomeanwner sats the heater to 12041 ard water
onters the house at 75°F (summeor) then the heater
must rakse the temperature by 15°F Under Lhase

70 condtions, the heates can praduce anout 66 gpm

IF waler enlers al 60°F (sprowsdall, ther
the heater must rz se the temperatyne
by GO Aand cutput fRis be S0 gnm

6.0

5.0
If water enters af 4591 (winter),
then the heater must ralse the
tempaerature oy 75°F and

40 oulpul fal s o 1.0 vom

Flow Rate (gpm]

30

20

0 O W 0 WO W O WO W O W o W O W O W
mmvﬂmmwmhhanumggggzg

Temperature Rise (“F)

Source: “Installing On-Demand Water Heaters”,
Journal of Light Construction, Feb. 2006

L xtension
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ran port — Ducts and Plpes

T
1
> N
>
"
L i
[ i

\hw L H.ﬂ

Insulate
room as
well?




Lighting

E xtension
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Lighting Costs and Bennys

Cost of Cost of
ifeti bulbs | WP | kwh
Lumens over LED over
. LED life .
. life {3

Incan. 10.5 $1.50 66 $7.23 1 23 $34.50 1,511 $166.22 $200.72
Hal. 750 43 17.4  $1.25 47 $5.18 1 23 $28.75 1,083 S$119.13 $147.88
CFL 900 13 69.2 $2.00 14 $1.57 11 2 $4.00 327 S$36.01 S40.01
LED 815 11 74.1 S$7.00 12 $1.32 23 1 $7.00 277  S30.47 S$37.47

Lightiﬂg Facts rerun
|
AssumeS 3 Brightness 800 lumens
hours/day and i e AU
SO 11/kWh Cost depends on rates and use I8 A3

) Life
Based on 3 hra/day 22.8 years
Light Appearance
Warm Conl

— ' COREIO i

Energy Used 9.5 watts

rRERETY  CNANRATHY EXTRGY MASTIR




CFL vs. LED

LED

projections

2020

2030

2040

Average lighting efficacy (light output per unit of energy consumed) and cost per bulb
lumens/watt dollars
250 i 70 !
history ' projections 60
200 histdry
50
1580 40
100 30
20
50
i 10
nagess—=a
0 ] T T 1 ]
2010 2020 2030 2040 2010
light-emitting diode (LED) compact fluorescent lamp (CFL) incandescent/halogen

—

eia’

=iy

E xtension
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The Myth of Mercury
2268 gamsperwht

0.02268 milligrams per kWh

watts saved from 100 watt incandescent to

77 23 watt CFL
4 hours/day
365 days/year
112 kWh/year
2.5 milligrams saved per CFL per year
5 milligrams in average CFL
2.0 mercury "payback" period
(2,920 hours)

From: Focus on Energy Public Benefits Evaluation Estimating Seasonal and Peak
Environmental Emissions Factors—Final Report May 21, 2004
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Energy consumption in homes by end uses
gquadrillion Btu and percent

1953

24 0%

m:space heating  Mair conditioning  Wwater heating appliances, electronics, and lighting

C% ]:‘_y_gpsim
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Households with selected appliances and electronics, 2009
percent of households

100%
mHomes built before 2000

mHomes built 2000-09

73%
50%
23%
0%
Dishwasher Clothes Clothes 2+ 2+ 3+
Washer Dryer Refrigerators Computers  Televisions

(Okﬁ’g“i? xtension
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Appliances

How Much Electricity Do Appliances Use?

cost/year 0 548 $96
Hair dryer ! i
Video game system |
Toaster oven [
Coffee maker |
Laptop computer [l
DVD player [
Ceiling fan [
Clothes washer Il
Dishwasher [l
Microwave [l
Television [
Desktop computer [N
Refrigerator/freezer [N
Pool pump |

Clothes dryer [INEG_—_—————
Water heater (family of 2)

$144 $192 §240

’_‘ Most Efficient

2014

ENERGY STFLH WWWw.BnEngystargoy

kwh/year 0 500 1000

1500 2000 2500

z % l;ﬂ-mﬂm

CNRATHY EXERGY MASTIR
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Book readin’, meat lovin’, front loaders

NO. OF TELEVISIONS HAVE A DVR
100% o 100%
80% 5. 80%
NO NO
60% 4 60%
40% m3 40%
20% m2 20%
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Phantom Loss
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Radon Fans

e Typical radon fan =60
watts vs. high
efficiency fan = 20
watts

* Need 4” pipe
e 5130

* Payback period at
$0.10/kWh?




Net-Zero Energy Homes That Are Cashflow
Neutral

* NREL Analysis using BEOpt software for Boulder,CO climate
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Example taken from the "GEQS" Neighborhood. Courfesy of Wonderand Hillz Development,

NATIONAL RENEWABLE ENERGY LABORATORY

iy CNTRATHY EXERGY MASTIR



Colorado Energy Savings Mortgage

HERS Index Rating 50-40 $2,000 benefit (State Max

$1,500)
New homes : ) $3,000 benefit (State Max
HERS Index Rating 39-25 $2.000)
: $4,000 benefit (State Max
HERS Index Rating 24-11 $3.000)
HERS Index Rating 10 and $8,000 benefit (State Max
below $6,000)

HERS Index Rating Improvement of
10 to 20 points**

HERS Index Rating Improvement of
21-35**

HERS Index Rating Improvement of
36-50**

HERS Index Rating Improvement of
51-65**

HERS Index Rating Improvement of
66 or greater**

$2,000 benefit (State Max: $1,500) | Existing
homes

$3,000 benefit (State Max: $2,500)
$4,000 benefit (State Max: $3,500)
$5,000 benefit (State Max: $4,000)

$6,000 benefit (State Max: $5,000) .. e
!- % Fills e




Green MLS

*Taxes: § *Tax Year: LOT SIZE] Approx. Acres: Lot Size (sg. ft):
*School District: *High School:
*Middle: *Elem: Elem 2:
TILITIES
“Water Supplier: Elec Supplier: Gas Supplier:
[CONTRACT & COMPENSATION|
*Listing Contract: (Check one) *Short Pay?: YN
O Exclusive Right to Sell, Transaction Broker *Buyer Agency:
O Exclusive Right to Sell, Agency *Transaction Broker:
0O Exclusive Agency/Brokerage (Enter % or § amount above)
0O Exclusive Rt to Sell, Trans Broker, with Variable Rate Commission *Buyer Exclusion: Yes/ No
O Exclusive Rt to Sell, Agency, with Variable Rate Commission Min. Earnest Money: §
O Exclusive Agency with Variable Rate Commission Earnest Money Recipient
* Limited Service?: Y/MN If “yes”, the listing broker (select one option): will arrange appts for cooperating broker OR gives co-op

brokers authority to make appts with seller
For Showings, contact: None / Listing Office / Listing Agent /Other:

MISC]*Year Built ____ *New Const: Y /N *If Yes, Const. Completed?: Y /N *If No, Const. Started?: Y /N *If yes, Est. Completion Date:
MNew Construction Motes (limited to 250 characters)

Model Mame Builder *Water Meter Installed? Y/N
“Water Rights? Y/ M ___\Well Permit # Waterdront? ¥/ N

ENERGY/GREEN FIELDS| Mote: If “Yes, Year Certified/Installed and Score are required. Documerts verifying certification are also required and should
be uploaded with this listing.

Certifications: HERS Rating: YIN *Year Certified: _____ *Score: ______ (0-240)
EMERGY STARE Qualified New Home : ¥IN *Year Certified: _____
LEED for Homes: YIN *Year Certified: _______
NAHB/NGBS-ICC 700: ¥IN *Year Certified: _____
Solar: Solar PV: YN *Year Installed: _____ *Kilowatts
Solar Thermal: ¥IN *YearInstalled: __ *Type (e.g. “Water™)
D “Green Features Addendum” uploaded? YN
*Has an HOA? Y/N IfYes, HOA Mame: HOA Phone: Has Covenants? Y/N
*Has Assn Fee? Y /N If Yes, *Assn.Fee = § per *Assn.Transfer Fee? ¥ /N *Assn. Reserve? Y /N
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Green Features Addendum

Home Performance Programs

Construction
Type:

Heating, Cooling
and Ventilation:
(check box for each

type}

Water Efficient
Features:

Indoor Air
Quality:

Sustainable
Materials:

Energy Features:

ENERGY STAR
Appliances:

[]sips [ ]ICF
|:| Improved Insulation D Straw Bale
[ ] Other

[ |Home Performance with ENERGY STAR

[ ] Material Efficient Framing
[] Earthen Build/Rammed Earth

[ ] Ground Source Heat Pump
[] Tankless/On Demand Water Heater
] Evaporative Cooling
[ ] High SEER A/C
SEER Rating;

[] Low Flow Toilets

[ ] Low Water sod

[ ] Xeriscaping

[] WaterSense by ENERGY STAR

[ ] Indoor Air Quality Plus by ENERGY STAR
[ ] Heat Recovery Ventilator/Fresh Air System

[ ] High Efficiency Furnace/Boiler (eg. =90 AFUE)

|:| High Efficiency Water Heater (cg. ==90%, or EF=>= 82 for gas)
[ ] Whole House Fan ] Ceiling Fans

[ ] Insulation Air Sealing Upgrades Completed

[ ] Home Orientation (South Facing Overhangs)

[ ] Low Flow Fixtures/Shower Heads
[ ] Hot Water Recirculation Pump/Structured Plumbing
[ ] Greywater System

[ ] No or Low VOC Paint
[] Radon Mitigation System

[ ] Green Guard Certified Carpet / Flooring (documentation required)
[ ] No Formaldehyde Certified Cabinetry (documentation required)

[ ] FSC Certified Lumber [ ] FSC Certified Cabinets [ ] Recycled Content
[ ] Reclaimed Flooring [] Sustainable Flooring [ ] Regionally Harvested
[ ] ENERGY STAR/Low E Windows (documentation required) [ ] Automated Lighting Controls

[ ] Orientation/Passive Solar Design

|:| ENERGY STAR Rated Roof (documentation required)

[ ] Refrigerator [ ] Range/Oven

[ ] High Efficiency Lighting
[ ] Programmable Thermostat

[ ] Dishwasher [] Clothes Washer

OO, primsion,

=iy
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Mixed Results
e 2009 study in WA (Griffin et. al):

— Value Increased When Descriptions for Sustainable/Green
Features Are Added to an MLS Listing

— Referencing Third Party Verification in the MLS is Important

— Consumers are Willing to Pay More for Environmentally
Friendly / Cost Saving Homes

e Appraisers need comparables

e Only 1/3 of eligible green features entered properly
iInto CO MLS

e Green MLS fields optional in CO

David W. Scott, Colorado
Landmark, Realtors




Closing Thoughts

 Challenges —
— low energy prices
— peer chicken and egg
— where to start?
— impact?
* Opportunities —
— audit/HERS a reference doc/score
— some sexy techs
— financing, rebates, and adding value
— low-hanging fruit and the conservation identity




What's Right for You?

DER Low hanging fruit
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