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Why Energy Efficiency?
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https://flowcharts.llnl.gov/



Energy Consumption by Sector
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U.S. Energy Information Administration / Annual Energy Review 2009

http://www.eia.doe.gov/emeu/aer/consump.html

Primary Energy consumption by source, 2009

Total Consumption= Primary consumption + 
electrical retail sales + electrical system losses.



Energy Consumption by Sector
Total buildings (Residential + Commercial): 41% !!

Total

Consumption
(Quad BTU)

Primary 

consumption
(Quad BTU)

Electrical

Sales
(Quad BTU)

Electrical

System 

Losses 
(Quad BTU)

Residential 21.21 6.61 4.65 9.95

Commercial 18.14 3.97 4.51 9.66

Compare with Industrial Sector

January 27, 2011 FLATE-FESC 6http://www.eia.doe.gov/emeu/aer/consump.html

Total Consumption= Primary consumption + 
electrical retail sales + electrical system losses.

Compare with Industrial Sector

Industrial 28.2 18.75 3.01 6.44

U.S. Energy Information Administration / Annual Energy Review 2009

Losses as % of total 

consumption

Residential 47%

Commercial 53%

Compare with Industrial Sector

Industrial 23%

Electrical System Energy Losses: The amount of energy lost during generation, transmission, 
and distribution of electricity, including plant and unaccounted-for uses.



Buildings Matter

• 30-50% of US 

energy use:  41% in 

2009

• Large cost-effective 

potential for 

reductions from 

efficiency in new efficiency in new 

AND existing 

buildings

• Many of the most 

cost-effective 

measures are in 

Buildings
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The vertical axis shows the potential total cost of a given technology. Technologies below the line are ones that save money. Technologies above the 

line cost money. The horizontal axis shows the potential total amount of carbon (CO2) saved in gigatons.



Residential High Hitters

4.3Quad= 2.95+0.75+ 0.28+ 0.32
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Residential Uses
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What Makes up Commercial?
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Where to focus?

• Data points to the following:

• Residential

– Space Heating & Air Conditioning

– Water heating

http://www.energysavers.gov/
Good resource.

– Water heating

– Appliance Efficiency

• Commercial

– Lighting

– Cooling & Ventilation, 

– Refrigeration
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4.  Energy Efficiency

Building
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Residential Efficiency Paths
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http://www.energysavers.gov/



Review of Heat Transfer

• Heat Moves in three 

ways

1. Conduction

2. Convection

3. Radiation
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Energy Star Qualified Home

1. Effective Insulation

2. High-Performance 
Windows

3. Tight construction and 
ducts

Energy Efficient Home Features

ducts

4. Efficient heating and 
cooling equipment

5. Lighting and 
appliances

6. Third-party verification
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http://www.energystar.gov/index.cfm?c=bldrs_lenders_raters.nh_features
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presentation_section_seet_2007project_Building_an_Energy_Efficiency_and_Healthy_Home[1]
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Insulation

• Insulation is designed to 
slow down conductive heat 
loss through surfaces.

•Insulation materials are rated according to their ability to resist heat flow.
• This thermal resistance rating is commonly known as an “R-value.” 
•The higher the R-value, the better the material is at resisting heat flow.

•Continuous
•Full contact with 
interior air barrierloss through surfaces.

• Many different types of 
insulation.

• Each type has strong and 
weak points.

• All insulation can be 
effective if it is properly 
installed and coupled with 
a continuous air barrier.
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interior air barrier
•Fully enclose the 
conditioned space
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High-Performance Windows
The most important measurement numbers for windows are the
1. U-factor, which measures a window assembly’s overall 

resistance to conductive and convective heat flow, and the 
2. Solar Heat Gain Coefficient (SHGC), which measures how 

much radiant heat is coming through the window.
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http://www.energystar.gov/index.cfm?c=bldrs_lenders_raters.nh_features



High-Performance Windows
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Tight Construction and Ducts
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Tight Construction and Ducts
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Tight Construction and Ducts
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presentation_section_seet_2007project_Building_an_Energy_Efficiency_and_Healthy_Home[1]



Tight Construction and Ducts

•Ducts—known collectively as the air 
distribution system—carry air from the 
central heater or air conditioner to each 
part of the home and back again. 

•In a typical house about 20% of the air 
that moves through the duct system is 
lost due to leaks, holes, and poorly 
connected ducts.
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Ducts in Conditioned Spaces. Ducts operate
more efficiently in conditioned air at room
temperature. They do not work as well in

excessively hot or cold attics and crawl spaces.

http://www.energystar.gov/index.cfm?c=bldrs_lenders_raters.nh_features



Third-Party Verification
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http://www.energystar.gov/index.cfm?c=bldrs_lenders_raters.nh_features



Technologies
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Passive Solar Design

Control: Roof overhangs can be used to 
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Control: Roof overhangs can be used to 
shade the aperture area during summer 
months. 

Aperture (Collector): The large glass 
(window) area through which sunlight 
enters the building.

Absorber:  The hard, darkened surface of 
the storage element which could be that of a 
masonry wall, floor, phase change material, or 
that of a water container—sits in the direct 
path of sunlight. 

Thermal mass:  Materials that retain or 
store the heat produced by sunlight.  

Distribution: The method by which solar heat 
circulates from the collection and storage 
points to different areas of the house. 

http://www.energystar.gov/index.cfm?c=bldrs_lenders_raters.nh_features



Geothermal Heat Pump
Summer Mode

HVAC 

System
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Winter Mode



Lighting

Look for lumens 
(light output) on the 
product packaging to 
determine 
appropriate wattage.  
For example, most 
60-watt incandescent 
bulbs provide around 
800 lumens.
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For this example the 
Lumens/Watt rating 
(or luminous 
efficacy) is 13.33 
LPW= 800L/60W.

Luminous Efficacy

http://en.wikipedia.org/wiki/Luminous_efficacy



Lighting
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Cavity-type Induction Lamp External Coil Induction Lamp

Typical Industrial 

Highbay Fixture 

with Round 200W 

Induction Lamp.
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Sam Baldwin, FESC Summit, September 2009



Home Energy Savings Network
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Home Energy Savings Network

These smart meters serve 
as a gateway for Home 
Area Networks (HANs) of 
wireless devices such as 
ZigBee thermostats, load 
control devices, in-home 
displays, and smart 
appliances.
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ZigBee is a specification for a suite of high level communication protocols using small, low-power digital radios based on 
the IEEE 802.15.4-2003 standard for Low-Rate Wireless Personal Area Networks (LR-WPANs), such as wireless light 
switches with lamps, electrical meters with in-home-displays, consumer electronics equipment via short-range radio. 

appliances.


