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Learning Objectives

* Atthe end of this presentation you should know:
* The U.S. energy use by sector;
* The sources of household energy in the U.S.;
» Percentage of world energy consumed in the U.S.;
* U.S. household energy use;
* How to select Energy Star appliances;
* How to develop a life-cycle cost analysis that includes annual energy use;

* The energy consumption and life-cycle costs associated with incandescent,
compact fluorescent, and LED lamps;

» What light power density (LPD) means;
* The principles of daylight harvesting;

* The difference between a vacancy and an occupancy sensor;
» How to calculate daylight as a percentage in plan;
* How to calculate daylight for seated occupants.
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Fire Facts

Fire is a chemical reaction that
releases light and heat.

Fires require fuel, oxygen and heat
to burn.

Different types of fuel include coal,
oil and wood.

Flames are the part of a fire which
we can see, they can be different
colors, depending on the substance
which is burning.

A candle flame typically burns at
around 1000 degrees Celsius (1800
Fahrenheit).
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Energy Facts

Non-renewable energy sources
comprise 82%

Renewable and nuclear energy
comprise less than 20%

Renewable energy includes:
conventional hydroelectric power,
geothermal, solar/photovoltaic,
wind, and biomass.

United States Energy Information
Administration Chart (2011)
displaying energy sources and
energy use by sector

Figure 2.0 Primary Energy Consumption by Source and Sector, 2011
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Energy Facts End-Use Sector Shares of Total Consumption, 2011

In the United States, the Residential
and Commercial sectors consume
41% of the total energy produced —
includes energy used to produce
electric power.

Co al
Residential ——

Source: United States Energy
Information Administration Chart
(2011) for end-use energy

consumption by sector.

Industrial
Transportation
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Energy Facts
46% of household energy

consumption is natural gas
43% of household energy
consumption is electricity

Source: United States Energy
Information Administration Chart

(2011) for household energy

consumption by source

Household Energy Consumption by Source, 2009

Total = 10.18 Quadrillion Btu
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Energy Fact #01

Q: How much energy does a person use in a year?

A: In 2011, total energy use per person (or per capita consumption)in the
United States was about 3 13 million British thermal units (Btu). The world
per capita consumption of energy! in 2011 was about 75 million Btu.

People in the United States consume approximately 4-times more energy per
person per year than the world average.

Q: What would the consequences be if everyone in the world consumed the
same amount of energy per person as people in the United States?

Q: What would be the result if everyonein the United States reduced their
energy consumption to equal the world per capita
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Energy Fact #02

The population of the United States 1s 320 million.
The population of the world 1s 7.2 billion.
The population of the United States 1s 4.4% of the world’s population.

In 2012, world total primary energy consumption was about 529
quadrillion British thermal units (Btu). Primary energy consumption in
the United States was about 95 quadrillion Btu, equal to 18% of world
total primary energy consumption.

Q: Is it reasonable for 5% of the world’s population to consume 20% of
the world’s energy? Is it sustainable?
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Household Energy Use
36% of household energy

consumption is related to household
appliances

33% of household energy
consumption is related to heating
and air conditioning

10% of household energy

consumption is related to lighting

10% of household energy
consumption is related to water
heating

Note: waste heat from appliances
and lighting can contribute to the

heat load and to additional cooling
requirements.

Source: TeachEngineering.org

Household Electricity

Other Equipment Consumption
o
Laundry 3% |
Appliances |
7% Air-Conditioning
Home 17%

Electronics
8%

Lighting
10%

Space Heating
11%

HVAC Appliances

Whater Heati
5%

10%

Kitchen Appliances
29%
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Energy Star Equipment
and Appliances

l.

Use the USGBC LEED CI 2009
EA Credit 1.4 Letter Template
to create a list of vour
household appliances.

Research Energy Star
appliances to replace as many
of your existing appliances as
possible.

Note: There is no ENERGY
STAR label for residential

OVens, ranges, or microwave
ovens at this time.

Resource:
http:/’www.enerevstar.cov/index.cfin

2fuseaction=find_a_product.

Computer and
— Monitor

e S

Refrigerator Dishwasher Clothes Clothes
Washer Dryer
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Energy Star Equipment
and Appliances

I.

Use the USGBC LEED CI 2009
EA Credit 1.4 Letter Template
to create a list of vour
household appliances.

Research Energy Star
appliances to replace as many
of your existing appliances as
possible.

Note: There is no ENERGY
STAR label for residential
OVens, ranges, or microwave
ovens at this time.

Resource:
http://www.energystar.gov/index.cfin
?fuseaction=find_a_product.

LEED-Cl 2.0 Luttar Tamplats
EA Cresdit 1.4 Dptimies Enargy Paiformanca, Bguipmant & Appllancas

(Rusporsibls Party)

I o dechara to USGEC that Encegy Star sligible squipment and spplisnces ars ENERGY
STAR rated and yighd the indicated percantage of the total, determined by rated power.

LEED-C) 2.0 Letter Templats
EA Cradit 1.4: Optimize Ensrgy Parformancs, Equipment & Applisnces

Total Powar in Prejuct for ENERGY STAR Eligibla Equipmant snd Applisnces [watts]
Tetal Powar in Project for ENEAGY STAR Rated Equipmast and Applisncas watte]

Parcantage of ENERGY STAR Ruted Power for Equipmant and Applicances inProject| 100 |
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Energy Star Equipment
and Appliances

USGBC LEED CI 2009 EA Credit
1.4

Reference Table 2

Energy Consumption and Rated
Power, by Equipment Tyvpe

NOTE:

From the FULL LEED CI 2009
Guide

Table 2. Energy Consumption and Rated Power, by Equipment Type

Gnorgy St Equipment | "L | et | Enorey St | Profect watt) | Enery Sta (wata)
Desktop Computer 120 10 B 12040 960
MWotebook Computer a5 20 16 900 720
Dasplay (CRT) 157 100 0 o
Dasplay (CRT) 177 200 2 1 4040 200
Display (CRT) 21" 300 0 0
Display (LCDY 157 45 2 2 50 =10
Display (LCDY 17 75 [ 4 450 300
Display (LCD) 217 120 4] 0
Deskiop laser printer 120 1 0 120 0
(Office kaser printer 250 2 1 500 250
Desktop copler 225 1] 0
Office copler 750 | 1 750 750
Fax maching 45 1 45 a5
Scanner 45 0 0
Refrigerator 750 1 1 750 7500
Dashwasher 1200 1 1 1200 1200
Teleyisions 100 1] 0
Commercial refrigarator/freazer 1000 1] 0
Commercial fryer 10000 0 0
Commercial hot fiood holding cabinet 1500 0 0
Commercial steam cooker 8000 0 0
Clothes washar 350 0 0
Clothes dryer 2000 0 g
Totals B405 5265
Percent Energy Star B2.2%

Sources: Energy Star Wiebsite

DOE Energy Inbarmation Poral (bl saie shesy iov) Lwnencs Berkeley national Laboralory Welsile and Reports (hitp-Vendiuss bl gow

ESTAR témil)

MNobe; The values in this table represent sverage ratod power figuses for equipment based on a variety of gowernment information sounces, Tha valeas
are applcable only for weighting the LEED calculation based on mlative power drews of different equipment and are not meant to be accurate

pstimates of actual power in use
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GE Profile™ Series ENERGY STAR® . :
GE® 25.4 Cu. Ft. Side-By-Side
French-Door Refrigerator By
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Life-Cycle Cost Analysis

1. Create a life-cycle analysis for two (2) options for one (1) appliance. Include first cost, and annual
energy cost. Use $0.12 per watt for the energy cost.

2. Which is the least expensive to purchase?

Which appliance uses less energy, and costs less to operate annually?

4. At what point is the more expensive appliance more cost-effective?
Annual Annual Energy
Option  Appliance Model No.  Cost Energy Cost Yearl  Year2 Year 3 Year 4 Year § Yeart  Year7 Year 8 Year 9 Year 10  Year 93
GE Profile Series Energy
Star
Option 1 23,1 CU. FT. Counter-Depth PWE23KSDSS $2,600.00 596 $72.00 $2,672.00 $2.744.00 $2,816.00 $2,588.00 $2,960.00 $3,032.00 $3.104.00 $3.176.00 $3,248.00 $3,320.00 $9.296.00
GEE 25.4 Cu. Ft.
Option 2 Side-By-Side Refrigerator  GS525GSHSS $1.400.00 708 $35.00 $1.485.00 $1.570.00 $1655.00 $1,740.00 $1.825.00 $1.910.00 $1.995.00 $2.080.00 $2.165.00 $2,250.00 $9.305.00
11 200.00 -$13.00 $1,187.00 $1.174.00 $1161.00 $1.14800 $1,13500 $112200 $1105.00 $1096.00 $1,083.00 $1,070.00 -£5.00

Result:

Option 1 costs $1,200.00 more than Option 2

Option 1 costs $13.00 less per year in energy costs.

It would take 93-years for Option 1 to be mare cost effective than Qption 2,

Mote: This assumes that energy costs remain the same for the next 93-years at $0.13/kWh.
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Lamp Cost Comparison
60 watt incandescent lamb

= 14 watt compact fluorescent lamp

(CFL)
= 10 watt LED lamp

Life-Cycle Analysis for 50,000
hours:

60 watt incandescent = $8,812.50

14 watt compact fluorescent lamp

(CFL) = $2,243.75
10 watt LED lamp = 32,143.75

Source:

comparison.him!

Cost Comparison between LEDs,

CFLs and Incandescent light bulbs

LED CFL Incandescent

Light bulb projected lifespan 50,000 hours 10,000 hours 1,200 hours
Watts per bulb (equiv. 60 watts) | 10 T U
Cost per bulb ' $35.95 $3.95 $1.25
KWh of electricity used owver
30,000 hours 300 700 3000
Cost of electricity (@ 0.10per KWh) $50 ' $70 $300
Bulbs needed for 50k hours of use 1 | 5 42
Equivalent 50k hours bulb expense ' $315.85 $18.75 $52.50
Total cost for 50k hours $85.75 $89.75 $352.50

Energy Savings over 50,000 hours, assuming 25 bulbs per household:
Total cost for 25 bulbs i $2143.75 $2243.75 $8812.50
Savings to household by switching $E6EE TS $6588.75 o

from incandescents

Notes:

- Cost of alectricity will vary. The figurss used above are for comparison only, and are not exact. Residential
eneTgy costs among the vanous states range from J8.593 cents (Hawan) to §.24 cents (Idaho) per KWH.
- The cost per bulk for LEDs may vary. We used the figure of 535,55 (for a 80 watt squivalesnt LED bulb) as an

average among lighting retailers,

- Estmates of bulb fespan are projected, since it would take about © years of continuous iighting to test. Some

raanufscturers claim the new LED bulbs will last up to 25 yvears under normial housshold uss, but this s not proven.
- Bulb breskage and bulb replscement costs have not been factored into this comparison chart. Incandescent bulbs
and CFL bulbs are more easily broken than LEDs, which increases their cost of use.
- Maat LED= some with 3 minimim 2-yess guarantes, Any dafestive LED bullb will uaualhy £3il within this time.
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Lamp Types

Incandescent and Fluorescent lamps

D

reveal

11-watt LED lamp equivalent to
a 60-watt incandescent lamp

shapes-sizes

A SERIES P& SERIES B SERIES C SERIES

900000 OV 0000 49000

00000 oeoe0® 009
vﬁ?? ?‘“5?? SOy
l??o QW?LTFQ T @@UUDQ
BTEQ;EE}Q?EOQU 0030005

le (MD’GD% 806
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\J/

Incandescent Bulbs Compact Fluorescent Light Emitting Diode (LED)
Lamps (CFLs)
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Lamp Comparison

Note Heat Emitted which also
increases the need for air
conditioning

Note hazardous materials for CFLs

Note required lighting levels
(lumens or foot-candles) must be
met, and required emergency
lighting for life safety must be met
(emergency lighting for exiting).

Souwrce:

comparison.htm!

Comparing the features of Incandescent, CFL and LED bulbs

Frequent On/Off Cycling

Turns on instantly

Durability

Heat Emitted

Sensitivity to high temperature

Sensitivity to low temperature

Sensitivity to humidity

Hazardous Materials

Replacement frequency
(ower 50k hours)

no effect

yes

durable

low (3 btu's/hr)

SOome

none

CFl=
shortens lifespan

slight delay

fragile

mediwm (20 btu's/hr)

YE5

¥es

yes

3 mg mercury/bulb

Incandescents

some effect

yes

fragile

high (85 btu's/hr)

no

no

some

none
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Daylighting Strategies DAYLIGHTING STRATEGIES

Example from
http:/iwww.slideshare.net/BNIM/this-is-
every-building

» Daylight / Windows + Light Tubes
«  North Diffuse Daylight « Daylight Responsive Dimming
«  Views «  Daylight Harvesting Sunscreen

+  98% Daylit

n e
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EA Credit 1.2 Optimize

Energy Performance,

Lighting Controls

1.  Daylight dimming controls for 15°-0"
from windows, and under skylights,

2. Daylight dimming controls for 50% of
the lighting load;

3. Occupancy sensors for 75% of the
connected lighting load

Diagrams from:
http://iwww.scldirect.co.uk/pir-occupancy-
switch-with-daylight-linked-dimming. html

o i e o - T
—— —— -
Enuug!l daylight, Reduc gd daylight, Night Occupied
Occupied Occupied  Lighting ON
- Lighting OFF - Lighting DIMMED g

[ "‘r---""'- 1
Enough daylight, Reduced daylight, . ,
Unoccupied Unoccupted Nghg}tmlin 0 5 ;u;: ed
- Lighting OFF - Lighting OFF g
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EA Credit 1.2 Optimize
Energy Performance,

Lighting Controls
1. Daylight dimming controls

Jor 15°-07 from windows,
and under skylights;

2. Davlight dimming controls
Jor 50% of the lighting load;

3. Some daylight sensors can
integrate occupancy /
Vacancy Sensors.

Radio Powr Savrm

LRFX-DCRB

‘Wireless Daylight Sensor

Radio Powr Savr.. Wireless
Daylight Sensor

Lutron. wirsless daylight sensor is a battary-powerad
sensor that automatically controls lights via RF
communication to compatible dimming or switching
devices. This sensor mounts to the ceiling and
measures light in the space. The sensor then transmits
the light level to the associated dimming or switching
devices that automatically control the lights to balance
light level in the space. The sensor combines bath
corvenence and exceptional energy savings potential
along with ease of installation.

Features

+ Wireless daylight sensor has simple calibration.

* Daylight compensation through Lutron. reliable open
|oop control,

* Designed to give a inear response to changes in
viewed light level,

= Light range O to 1600 Ix (0 to 150 fc).

* Uses Clear Connect. technology.

« Works with Radio Powr Savrms occupancy ./ vacancy
sensors and Picos wireless controls.

* One sensor can be associated with up 1o 10 compatible
RF dimming and switching devices allowing for
switching, stepped dimming, and continuous dimming
of multiple zones.

« Intuitive test mode provides instant system verification,

« Multiple ceiling mount methods available for different
ceiling materials,

* Front accessible test buttons make setup easy.

s 10-year battery ife.

* BoHS compliant.

PRI

q
v

re Ul
-
Model Number
LRFX-DCRB-WH
L Color Code

Frequency/Channel Code

Frequency/Channel Codes

2 = 431.0 - 437.0 MHz (.S .A., Canada, Mexico, Brazil
3 = 868.125 - 869.850 MHz (Europe, U.A.E)

4 = BGE125 - 868.475 MHz (China, Singapare)

5 = BG5.5 - 866.5 MHz (India)

6 = 312.3 - 314.8 MHz (Japan)

7T = 433.05 — 434.79 MHz (Hong Kong, Macau)

Color Code
WH = White
Compatible RF Devices

* For use with Lutrone products only.
« Communicates to various wirgless Lutrons systems”,
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EA Credit 1.1 Optimize
Energy Performance,
Lighting Power

As of January 1, 2015 Commercial
projects must comply with the 2012
International Energy Conservation Code

(IECC)

Scheduled to take effect in August 2015 all

Residential projects must comply with the
2015 International Energy Conservation

Code (IECC).

ASHRAE 90.1 prescribes a maximum of
1.0 watts per square foot for lighting

power density (LPD)

Fora 10°-0" x 10™-0" room = 100 square

feet the maximum energy that can be used
for lighting is 100 watts.

Example from the LEED CI 2009 EA

Credit 1.1 Letter Template is for a 20,000
SF Office Project allowing 1W/SF, and

Y P B e T [ P » JEOP RIS P Y O

@LAEEQ‘Q ' nmuu:wnqymm;rnm
esign

(rofesionsl Enginesr o Cehar Resporsible Party

| Kamthikida , daclara to USGEC that the has achisved the following reduction in installed
m@iqwﬁ“*ﬂﬁquﬂ*ﬂﬂm F00-2004:

# Raducsd lighting powsr dansity o 15% below the standard.
 Reducsd lighting powsr dunsity to 25% balow the standard.
 Raducad lighting powsr dunsity o 35% balow the standard.
Tha caleulation was datarminad by the following mathad:
€ Spaca-by-space mathed

& Buildirgsrea method

I hava Induded tha fellowing additionsl sup parting documan tation

7| Tha Lighting Compliancs Documerniation prowvided in the ASHRAEAESHA Stardard 50.1-2004 User's Marusl

LEED-C1 2.0 Lattar T
@ 0 S
‘esign
TotuHoorArealy 1l 20008
ey Pore Abememcmn] 0300 |

Instaliod Intanar Lighting Powar [warts)

ghimg Power Ruiuction Acbimvadfwatis] 4000 |
Lquqr-l.uunm-im
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EA Credit 1.2 Optimize
Energy Performance,
Lighting Controls

Occupancy sensors for 75% of the connected
lighting load

Occupancy sensors can be:

a. integrated into the light fixture;

b. integrated into a stand-alone davlight sensor
mounted on the ceiling that connects to the light
fixture;

c. Integratedinto the light switch

Occupancy/Vacancy sensors sense motion, and
require “line of sight” to occupants.

An occupancy sensor turns on when you enter a
room, but needs to be manually turned off when
vou leave.

A vacancy sensor needs to be manually turned
on, and turns off automatically when it does not
sense motion for a set period of time.

Maestro. Sensors

Lutron quality and performance, now in a sensor.

HEERE

PIR Senzor PIR Dual-circuit  Cls dimmer 0-10V dimameer Dual-technology  Dual-technology,
wwilch wanAOr Switch WETAOF BENEH alnaor awiich digsl-circuit
SENS0T switoh

EFTA00281444



EA Credit 1.2 Optimize

Energy Performance,

Lighting Controls

1. Daylight dimming controls for 15°-0"
from windows, and under skylights,

2. Daylight dimming controls for 50% of
the lighting load;

3. Occupancy sensors for 75% of the
connected lighting load

Example from the LEED CI 2009 EA
Credit 1.2 Letter Template

LEED-Cl 2.0 Lotter Templats
EA Cradit 1.2: Optimize Ensrgy Parfermanca, Lighting Comtrols

&sign
[Prafessional Enginesr or Othar Resporsible Party]

|.H . declara to USGEC that daylight responsive controks have besn instaled in all
-g.ﬂ.f’nm.p-dq:nml'n 15 faat of wirdows and under soylights.

| hava Indudaed the fellowing additlonsl supporting decurnantation
3 A rarmative describing the lighting controls that haws besn incorporated in the tanant space design.

5 A plan of lighting comtrol zonas showing each control devics and Eghting egquipment controlied.

¥ Tha followirg schadula of lighting controk showing madal, typs and cthar characteristics.

1 Lutren
liiq_ 2 1 Lutron
Dining Room - 3 1 h U:-:rh Lutren
Kitchan -4 1 Continuous dimming  Viscancy Sersor Lutren
Badroom- 5 1 Continuces dimming  Vacancy Sersor Lutran
Bathreom - & 1 Nome Wacancy Sersor Lustron
Bodroom- 7 1 Continuouws dimming  Vacancy Sensor Lustron
Bodroem -8 1 Continueds dimming  Vacancy Sersar Lunran
Bathroom -9 {3 Nors Viscancy Sensor Lutron
Utiity Closat - 10 ) Nerw Vacancy Sersor Lutron
Offica- 11 1 Mo Vacancy Sersor Luron
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Daylight and Views
Indoor Environmental Quality
EQ Credits 8.1 and 8.2
Daylight and Views — Daylight
- 75% or 90% of spaces

- Show in plan

Plan example from Winchip, Figure
6.9a on page 159

Area with restricted access to exterior view
Area with clear access to exterior view
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Daylight and Views
Indoor Environmental Quality
EQ Credits 8.1 and 8.2
Daylight and Views — Daylight
- 75% or 90% of spaces

- Show in plan

Sample LEED CI 2.0 Letter
Template

. LEED-CI2.01L Tamplata
LEE.D CI EQ Cradit 8.1 -u:h:h:tn‘ln'::.hr-h
esian
[Rasporaibls Pary|

.  daclara to ISGEC that thare thers axists aithar s misimum Daylight Factor of 1%
lmecluding all direct sunlight pamatration) or ot lasst 25 Focecandias in:

" 75% of all requiary ocoupisd aress
OR
& 20% of all reqularly ocoupied arses.

AND

) 1urther declars that dayligh rechction and'or glams control devicss are provided toensure daylght sffectvenass.

I harws provided the following wupplementary decumentation to mippot the detumertation:

r Calouations tabulated in & spraadshest and drawing u‘-;“r.h:hﬁrt zona and pradiction nhdhi:nsurrllr‘jt
samubation reswlts to dernonstrate a manimern Daylight Factor of 2% in 7% of o space accupied for aritical visual tasks.

OR

W Coloulwtions tabulassd im & sprasdshast ard drewings that defire the deylight sone srd pradicticn caloulstions or deylight
=/ simulation reswlts to demorstrats a minimemn Daylight Factor of 23 in 50% of ol space oocupisd for oritical wisus| ks,

For msnusl deylight snd views csloulations, dick hars to di il cmed thea s dsheat assoc {writh this credit. Oncs
complata, ramambar to uplosd the sprea dshast to LEED Online.

EQ Cr. 8.1 (1 paint) Daylight & Views, Daylight 75% of Spaces Paintz Documsrted: n
£ Cr. 8.2(1 addiional peintk Daylight & Views, Daylight 30% of Spacas Paints Documentad: n
Frojact Mama

Cradit: L) Cradit .1 - 8.2 (2 points possiblel Daylight & Views, Dsylight Hlmnammul:“

READY TO SAVE THIS TEMPLATE TO LEED-ONLINET Fisams erter yowr first fiam, a5t nams and o days data balow, foliowed by your
LEFD Diniles L serra i amed Paeword o s ated wikh the Project Ieled abova 1o corflmm submBion of this templata.

Firt Mamrss Last Warma Diate Lharnams [Email Addeas) Pairward
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Daylight and Views

Indoor Environmental Quality o

EQ Credit 8.3

Daylight and Views — Views for F

Seated Spaces Eghf'-irh -

- Building occupants in 90% of
regularly occupied spaces will
have direct lines of sight to
perimeter glazing (between 2°-6”

N B

Flants integrated into office
design

Gypsum board ceiling at

Indirect fluorescent
light fixture

Open ceiling to

to 7°-6") from a seated position maximize limited comridor to conceal electrical
s ’ 5"-6" slab to slab and data wiring
42 inches above the floor: restrictions
’ Glass at offices to allow
p p exterior view from all work
Section example from Winchip, p >

Figure 6.9b on page 159

TYPICAL SECTION THROUGH WORK AREA

Atlanta tch Grou
Figure 6:58 and b S;Ep“||m;|||unmhngﬁmlﬂlh¢mm'mmmm'M"““"“m' [Mirstraticn by She B
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Q—-ﬂ-ﬂ §_LEED-CI EQ Crecit Urwlmﬂﬂ:ﬁﬁﬂrm

esign
Daylight and Views T S
; ; | . dcara o USGRC that His ikding Scepes waosof esm—
Indoor Environmental Quality ot s i s s k7 1 b et i 5 e e
‘ : ‘ ':]::;-dlm;h clin 8 spruacishaat o q wiawes through ision glazing to the cutdar anirnmant from 50%
Duyhght H”d MEWS o HE‘WSﬁJF mFIﬁurghnsmd_ wmﬂq&h:uhgmpﬂﬂnﬂlrﬂﬂi‘-ﬂﬂfmﬁg%thﬂmﬂih
SEHIEd SPHCES direcct lines of sight to perimeter glazing from 42 inchaes sbave the ficar.
- Building occupants in 90% of
regularly occupied spaces will
have direct lines of sight to
perimeter glazing (between 2°-6”
to 7°-6") from a seated position
42 inches above the floor.
Sample LEED CI 2.0 Letter
Template
Projact Naane
Cradit: EQ Cradit 8.3 {1 point possibls’: Deaylight & Visws, Views for 50% of Spacas Paints Documantad: n

READY TO SAVE THES Imﬁmmmr:—.—n,m B, kst rama and fodays data Egiow, ol wed by your
LI -0l P L e P 5 Pt e it o/ I O Pt i i B 0l 1T il i o o T wemi it

Firsthama Last Narma Dats Ussrmams Email Addross)  Passward
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Sources

* http://www.eia.gov/tools/fags/fag.cfim?1d=85&t=1

* http://www.census.gov/popclock/

* hitps://www.teachengineering.org/view lesson.php?url=collection/cla
_/lessons/cla_lesson”7 household energy/cla lesson7 household ener

gy.xml
* http://www.energystar.gov/index.cfm?fuseaction=find a_ product.
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