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Let the sun shine in

Daylighting can save energy while increasing productivity. by jerry Yudelson

NAED's Education & Research Foundation’s Channel
Advantage Partnership (CAP) commissioned and funded a series of
columns researching opportunities in green building and energy con-
servation markets. This article is the fifth in a 12-part series that will
include specific technologies in the renewable energy and energy-
efficiency field, new developments in lighting and on-site power gen-
eration, and how daylighting and other building control systems are

gaining ground.

Controlling lighting levels in buildings is
desirable for many reasons. For exam-
ple, electric lighting is a major source of
energy use in commercial buildings
(typically at least one-third of the total)
and also affects cooling and heating
loads. Heat generated by lighting,
equipment, and occupants in a commer-
cial or institutional building often results
in a cooling load for most of the year
during daytime occupancy hours. This

energy demand can be reduced by
increasing the use of daylight and also
using daylight-responsive lighting con-
trols, provided solar heat gain and glare
are also controlled.

Using higher-efficiency lamps and
ballasts, improving the effectiveness of
fixtures, and having a coordinated space
layout collectively increase the efficiency
of building lighting and reduce carbon
dioxide emissions from electric power

generation. Using daylighting systems
with appropriate shading and electric
lighting controls can substantially add
to those energy and cost savings by
reducing lighting energy consumption
and moderating peak demand in com-
mercial buildings.

ENERGY COSTS AND SAVINGS
To achieve the best results, interior
spaces need to be zoned for optimal
placement of luminaires and sensors,
with luminaires typically placed parallel
to windows and circuited with respect
to the distance from daylight sources,
including skylights. Lighting also needs
to reference the location of workspaces.
In this respect, the lighting designer
should consider both task and ambient
lighting.
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Issues of Efficiency

By using controlled daylighting and

effective lighting controls, the energy — Ti/lgftrlz:}ss’ — ::gdr:;ﬁg — Incﬁgﬁfed - siifl{:;gtir:\tg
use of lighting can be reduced below 1TW 30 — ballasts, and/ fixtures levels skylight
per square foot, even as low as .5W per or high- 26.1%
square foot. This design also reduces the 25 peg&?::g o
air-conditioning load on a building and <
reduces capital costs for green buildings. é 20 L
To receive credit for daylighting in S
the USGBC’s LEED rating system, the 2
space design must result in a daylighting | & 15— a2
factor of 2% for at least 75% of all work- -§
stations. This factor takes into account s 10r 8.5%
the size and placement of windows, 6%
ceiling height, total room area, and 5 3.2% 39, 3%

2% 18%
7%
. B

A v > & S © 1 2 L) Q A
%\\)ﬁ* 5&\3& %\\3& 5\\)‘“ 5&\3& 5\\5& 5’\0& 5\\)‘“ 5»\\)& ‘5\“&\ %,&d‘!\

transmittance of the window glass.
Many all-glass office buildings rely on
heavily shaded glass to reduce solar
gain. In many European designs, the

daylight factor often exceeds 3%. The Center for Building Performance and Diagnostics at Carnegie Mellon University col-

Here’s one way to understand day- lected and tabulated considerable academic research showing that good lighting design
light factor. Assume the skv illumination leads to higher productivity, with a median increase of 3.2%, as shown above. Consider-
. & ) Y . ing a typical office worker is paid about $300 per year per square foot ($60,000 salary
is about 1,500 footcandles at the zenith; and benefits/200 square feet of space) and energy costs in buildings are about $3 per
a 2% daylight factor means 30 footcan- square foot, it's easy to see that even a 1% gain in productivity would pay the entire

dles reach the workstation. energy bill for a building or facility.
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In schools and offices, there is a great
need for daylighting design because
people sit for long periods of time. To
work best, daylighting controls should
use continuously dimmable ballasts and
should not immediately respond to
every cloud passing between the build-
ing and the sun. Daylighting is also
healthier for teachers, staff, and stu-
dents. Architects often make the case for
investing in daylighting to skeptical
school officials by taking them on tours
of daylit schools so they can “feel” the
difference, and by pointing out the
operating costs are lower and lamps are
replaced less often.

In the commercial market, research
shows daylight increases retail sales
by about 5%. In stores with very high
ceilings, daylighting controls can be
much simpler. For example, consider
the engineer who designed three-lamp
fluorescent fixtures for a chain of
100,000-square-foot stores operating in
zones with a photosensor. The fixtures
were designed with multiple ballasts in
series to operate with none, one, two, or
three lamps turned “on.” It was easy to
see if a lamp needed replacing, and be-
cause the lamps were so high up, the
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“abrupt” change from one lamp on to
two lamps on didn’t matter much to the
shoppers far below.

DAYLIGHTING ROI

The chart below shows the number of
different types of lighting control strate-
gies to use in commercial and institu-
tional buildings. All of these strategies
require someone who's expert enough
to work with lighting designers. This
chart illustrates that the use of daylight
by itself saves the most; but then com-
bining daylight with the other strategies
creates more savings.

Also, daylighting controls can be
retrofitted into existing buildings, along
with other forms of lighting controls.
Such controls may reduce electricity use
by 30% to 40% in the row of lights clos-
est to the windows and 16% to 22% for
the second row of lights. Paybacks can
take as little as three years on such
investments.

Occupancy sensors can combine
ultrasonic and infrared sensors at costs
of $30 to $100 each with payback peri-
ods ranging from six months to five
years, depending on initial cost, occu-
pancy behavior, and local electricity cost.

Some studies show workers are out of
their offices 30% to 70% of the time
during working hours; a conservative
estimate of savings possible from con-
trols is about 30%.

There is a wealth of potential product
sales in the area of daylighting and
lighting controls, but it will take some
investigation to establish exactly what
product offerings will work best in your
individual markets. One emerging tech-
nology to look for is continuously dim-
mable HID ballasts commonly used in
Europe. Some larger distributors are hir-
ing nationally certified lighting profes-
sionals as sales representatives, since
lighting technology is such a specialized
and quickly changing market. These
people can often be found in utility
companies, working in energy-efficiency
programs. You can use daylighting to
grow your business, but it’s not as easy
as simply stocking the material. Make
sure you invest in the expertise needed
to make the sale. m

Yudelson is president of Yudelson Asso-
ciates, a green building and marketing con-
sultancy headquartered in Tucson, Ariz.
Reach him at greenbuildconsult.com.

Lighting control method Energy savings potential

Daylighting controls

Task lighting

Vacancy or occupancy sensors

Scheduling

Integrated strategies

Provides constant lighting
levels by reducing electric
lighting as daylight increases

Allows occupant control of
lighting levels

Turns lights off when vacant;
on when occupants detected

Automatic shut off according
to prescribed occupancy schedules

Combines all measures

35%, in areas with

good daylighting (replaces
electric lighting)

5%

30% to 45% in zoned spaces,

such as private offices

25%

50% or more

Source: “Are you ready for changing 21st Century energy markets?” by Peter Schwartz (automatedbuildings.com)
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