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What is Energy Efficiency?

Energy efficiency refers to a ratio of the
energy output of a machine or system
to its energy input. In other words, the
more efficient a machine or system is,
the more the energy put into it is con-
verted into energy used for its purpose
and not wasted. Energy efficiency is not
the same as energy conservation, which
involves forgoing an activity in order to
conserve energy. The two strategies have N#slalslleia=IaR=T1=Tae A= U6 [iae) il Vo 0] o1V {[s [ Ts B
similar goals, lower energy use, but en- using a certified contractor or a qualified
ergy efficiency does not sacrifice quality technician within your facility. An audit
for the sake of energy savings. Energy ef- BSaleseRlalel[Ffo[RH =% o]l (s]V/[a[oF

ficiency is often the first goal of an overall FEVANsslploly=1al=Iat=RE R E L ERERCT ]G]

strategy of conservation. costs.

* Specific recommendations on energy-
Energy efficient lighting is a low-cost and cost-saving renovations.
strategy that reduces energy use lead- * Recommendations to reduce electrical
ing to reduced air pollution from coal (or other fuel) demand costs.
fired power plants. Even though lighting » Estimated costs of energy efficiency
technology has vastly improved over the measures.

last quarter century, outmoded lighting * Projected annual energy and cost sav-
technologies have continued to be used in BilsE
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vironment, as energy is wasted and pollu- BgEEENEEER

tion increases, but it costs more money » Recommendations on further analysis
to operate than newer technology. For a needed.

business, practicing energy efficiency can
improve the bottom line.

Specifications or operations policies for

What is Energy Star? lighting and energy systems should be
ENERGY STAR is a joint program of the modified to include new materials and
U.S. Environmental Protection Agency inserted into project specifications, and
and the U.S. Department of Energy help- BEEliAEERERle YRS el [s Na =R d =11a1=ls Nely!
ing us all save money and protect the their use. Information technology prod-
environment through energy efficient ucts such as printers, copiers, and com-
products and practices. puters, many of which have Energy Star

settings, should be given preference in
Energy Star works with product manu- purchasing specifications.

facturers to design products that are
more energy efficient than the industry
standard, and educates contractors and
building architects on energy efficient de- REAYINNeI¥1[o[{sTs RA=1at=TalH=R=1als RVI=]{Ho =]
sign. These products feature the Energy RGNS NTliA IR daNelys]aglolH=-R=10E
Star logo and typically have a 10-500% ergy efficiency, with educational signage
greater efficiency than non-energy star and programming. The more support you
appliances. have from building occupants, the more
success the program will ultimately
The Benefits of Using Energy Efficient NEI:)




Products includes:

* Reduced smog-forming pollutant emis-
sions from power plants.

* Improved electrical system reliability.

* Reduced electrical and cooling loads in
buildings.

* Reduced energy costs.

* Reduced maintenance costs.

* More appropriate lighting levels.

* More comfortable workplace.

How to Use This Fact Sheet.

This brochure provides the assistance
you will need to implement a successful
energy efficient lighting and Energy-Star
products program. The following steps
address ways in which you can identify
features of building lighting as well as
examples of lighting retrofit scenarios.
Please refer to the product specifica-
tions included in this brochure which will
assist you in identifying energy efficient
lighting.

Clean Air Counts is a voluntary, public-private
initiative to reduce smog-forming pollutants
and energy consumption in the greater Chi-
cago, six-county region. It is a collaborative
effort between the Metropolitan Mayors Cau-
cus, the lllinois Environmental Agency, and US
Environmental Protection Agency — Region 5.

Clean Air Counts is made possible through the
support of The Chicago Community Trust, Gay-
lord and Dorothy Donnelley Foundation, Grand
Victoria Foundation, John D. and Catherine T.
MacArthur Foundation, and the U.S. Environ-
mental Protection Agency.
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Difference

Reporting on your energy efficiency initia-
tives shows our regulatory agencies that
air quality is improving through market
forces, reducing the need for tough reg-
ulatory measures. Report online at www.
cleanaircounts.org. Need help? Email
info@cleanaircounts.org.




Product Spotlight: Energy Efficient Lighting

Energy Efficient Lighting involves a combination of
strategies such as relying on more natural daylight,
using energy efficient light bulbs and ballasts, im-
proving lighting controls, adjusting light to appro-
priate task levels, and performing regular mainte-
nance on light fixtures to increase performance
and longevity.

An audit by professionals is highly recommend-
ed, as the energy savings of an additional
efficiency measure unknown to facilities staff

may eventually offset the cost.

Energy Efficient Ballasts and Lightbulbs

When using artificial lighting, the applica-

tion of the lighting will dictate what light-
ing technology is best. For instance, in office settings, fluorescent tube
lighting and/or recessed canned lighting is often appropriate, where high
pressure sodium lighting might be appropriate for manufacturing areas.
In all cases, the lighting used should meet the needs of the tasks to be
performed.

The efficiency of lighting varies based on the type of bulb used. Figure 1
shows a comparison of efficiencies for various lighting applications.

Color Rendering Index and Correlated Color Temperature

Color Rendering Index (CRI) is an important consideration for task lighting.
refers to the ability of a light source to render colors reflected to a standi:
such as daylight. Daylight is given a CRI of 100. Lower numbers indicate a
source that will not reflect all the colors of an object compared to how it v
be reflected in daylight. For instance, low-pressure sodium, though very ef
cient, gives off an amber hue and has a CRI of 0-18, and colors not within
hue will not be reflected. It is often used in security settings, where color
rendering is less important than long lasting, efficient lighting.

Correlated Color Temperature (CCT) is also important in choosing light-
ing for the correct task. CCT is measured in Kelvin (K). Lower color tem-
peratures (below 3200K) are usually considered warm, while those above
4,000K are considered cool. 5100K is a popular fluorescent CCT for a
cool light. Daylight is 6500K. Some tasks, such as reading and graphic
design, are better done in higher CCT lighting. Usually, especially with
fluorescent lighting, all that is needed is a new bulb that has a higher
CCT. Employees should be considered when choosing to switch, and it

is often a good idea to have a test area before switching to a different
CCT.
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Figure 1. Luminous Efficiency of Lighting Applications. Use the chart to compare
different lighting applications based on longevity and efficiency.



Figure 2 illustrates the CRI and CCT differences in lighting applications. Use this
figure to compare color temperature and color efficacy of different lighting appli-
cations.
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Most new buildings already take advantage of energy efficient lighting, which has
a comparable cost to that of older technology, if the older technology is still
available. Retrofitting the lighting in a commercial or industrial building, how-
ever, can be a large expense, but the upfront cost of retrofitting lighting can

be mitigated in as little as 1-3 years and continue to be effective for several
years latenr.

A common retrofit is changing magnetically ballasted T-12 fluorescent
fixtures to electronically ballasted T-8 fixtures. 100 fixtures have an es-
timated cost for installation of $3,400-$5,000. At 10 hours of usage
a day, a properly installed system can have a payback of as little as 10
months (see Table 1).

Table 1: Fluorescent Retrofit Comparison

Old Fixture New Fixture
Ballast Type Magnetic Electronic
Bulb Type T-12 1-8
Bulbs Used 4 2
Energy Use (W) 190 62
Installation Cost N/A ~$34/fixture
Use (E=hours/day) 10 10
Hours used/year (h) 3650 3650
Electric charge/kWh ($) $0.10 $0.10
Operating Cost/year
Per Fixture
[(W x h)/10001 * $ $69.35 $22.63
Cost of switching 100 fixtures $3,400.00
Cost of operating 100 new fixtures $2.263.00
Total cost to switch after one year $5,663.00
Cost of operating 100 old fixtures $6.935.00
Difference $1,272.00
Simple Payback 0.82 years (~10 months)

Switching incandescent bulbs to compact fluorescent bulbs have a simi-
lar payback. Even at retail prices, compact fluorescent bulbs will pay for
themselves many times over, as they use 1/4 of the electricity and last
10 times longer.

Occupancy Sensors

Occupancy sensors, long used in the security industry, are now commonly

used in lighting situations to turn on lights when a room is occupied, and

turn them off when no movement is detected. With dimmable lighting ap-
plications, they have the added benefit of providing less light when there is
enough daylight to make up the difference. The big expense of occupancy sen-
sors is usually the control panel and installation. As such, they are normally
used where they will provide meaningful energy savings, where lighting is unpre-
dictable or intermittent, such as hallways and large rooms. Occupancy sensors
generally come in two distinct types, ultrasonic and infrared, and operators that



are interested in occupancy sensors should keep the following in mind:

1) Lighting usage patterns.

2) Sensor calibration and type. Infrared sensors do not have the range of ultra-
sonic sensors.

3) Line of sight. This depends on the sensor type. If occupants will be ob-
scured from the sensor, such as in a bathroom stall, then this must be
taken into account.

4) Direction of motion. Ultrasonic sensors typically work best when occu-
pants are moving away or toward the sensor. Infrared sensors work best
with lateral motion.

9) Switching on and off constantly may shorten some lighting applianc-
es. Follow manufacturers recommendations.

6) Finally, monitor the occupancy sensors after installation and adjust
based on occupant feedback.



