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Benefits of Daylighting

* Human performance

« Environmental
advantages

 Economic impact

Wednesday, June 30, 1999

Sales also thrive in natural beams

Denver Rocky Mountain News
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Sunshine lights way to better test scores

By Carrig_ quton
Sacramento Bee

SACRAMENTO, Calif. — Can a
few beams of sunshine help les-
sons soak in?

A new study, one of the largest
ever done on natural light in
schools, suggests children learn
faster and do better on standard-
ized tests in classrooms with plen-
ty of daylight. Fort Collins schools
participated.

Learning rates overall were 26
percent higher in reading and 20
percent higher in math in rooms
with the most natural light.

A companion study found that
sales were 40 percent higher in
stores with skylights, compared
with almost identical stores in the
same chain without skylights..

Psychologists and energy effi-
ciency experts alike have long
suspected that something as sim-
ple as sunshine may help people
work more efficiently, learn more,
call in sick less often and sell
more.

The research, conducted by an
energy consulting firm for the Cal-
ifornia Board for Energy Efficien-
cy and Pacific Gas and Electric
Co., is one of the largest and most

rigorous attempts to test those
suspicions.

“My guess is this will make a
huge impact on school design in
the next few years,” said Arthur
Rosenfeld, an adviser on energy
efficiency for the Energy Depart-
ment.

Rosenfeld heads a subcommit-
tee of the National Science and
Technology Council that is re-
viewing hundreds of reports on
the issue in an effort to separate
hunches from evidence.

“Until fairly recently, the pa-
pers just haven't been convine-
ing,” he said.

What tidbits there were, were
tantalizing.

A Wal-Mart store improved
sales in areas with skylights, no
matter what merchandise it put
there. Costco and HomeBase are
designing new stores with sky-
lights. Target is studying them.

“In retail there’s been much
more attention to this because of
the economics,” said Judith Heer-
wagen, a Seattle environmental
psychologist.

The energy consulting firm that
did the study, Heschong-Mahone
Group, brought in statisticians to
analyze test scores of more than

21,000 elementary school stu-
dents in three Western districts.

In the Capistrano Unified
School District in Orange County,
Calif., where children were tested
at the beginning and end of each
school year, a comparison of 750
classrooms showed more im-
provement in those with the most
daylight.

In those classrooms, students
boosted their scores 2.3 points
more in reading and 2.5 points
more in math than in the rooms
with the least daylight.

Districtwide for all lighting situ-
ations, the average increase from
the beginning of the year to the
end was 8.8 points for reading and
12.5 points in math.

In the Seattle Public Schools,
where students were tested only
once a year, those in rooms with
the most daylight had 13 percent
higher reading scores and 9 per-
cent higher math scores than
those in the least. Similar testing
in Fort Collins showed 7 percent
higher scores in reading and math.

Those who conducted the study
said they don’t know what might
be causing the effect. But re-
searchers know that people just
plain like windows.
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Daylighting Studies

» Daylighting in Schools
— PG&E/Heschong Mahone

« students spending one year in a daylit school progressed
« 20 % faster on math tests
* 26% faster on reading tests

o Skylighting and Retail Sales
— PG&E/Heschong Mahone
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Daylighting Studies

» Daylighting in Schools — Reanalysis
— CEC/NBI/Heschong Mahone

» Daylight and Productivity
— Lighting Research Center 9/01
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North Carolina study

* In Johnston County, North Carolina, students attending
daylit schools outperformed students in non-daylit
schools by 5 to 14%.

» Daylit schools saved average of $165,000 on energy
costs (64% less energy than typical schools in same

county)
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School Energy End Uses — Potential Savings

0.80/ft2
$ / Fans 30%
\25% Savings
N
Fans
$0.40/ft2 Lighting 40% \
~
Lighting
- -
Cooling 15% Cooling
o Heating 15% - Heating

Typical Cool Daylit
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How does daylighting work?
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Forward to IES 2000 Handbook — 9t Edition

“The emphasis in the ninth edition is on quality.... IESNA
has, however, always recommended quantity of light for
specific applications or visual tasks. As a result, many
practitioners often mistook the IESNA system of
recommended illuminance (quantity) as the primary, or
even sole criteria, for lighting design. This Handbook
introduces a new formal system of addressing quality
Issues...”
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Daylighting...

* |s the use of indirect natural lighting to illuminate
the interior of buildings reducing the need for
electric lighting

© Energy Center of Wisconsin
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Daylighting and energy use...

 Cool daylighting is a holistic, design strategy that
facilitates the effective utilization of daylight to
reduce the need for artificial illumination, without
increasing COOLING LOADS or causing
UNWANTED GLARE
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Daylighting has many names....

* Toplighting * Sidelighting
— Skylights — Windows in general
— Monitors — Clerestories
— Pop-ups — View windows
— Tubular skylights — Typically — vertical glass

— Typically — horizontal glass
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Prioritization — The Daylighting Pyramid

Shading Devices/
Top Lighting/Light Shelves

Lighting Controls

Right Sized HVAC

Side Daylighting,
Efficient Envelope,
Efficient Lighting

Prioritize Design Strategies Based on First Cost
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Splay

Finishes

(1.5) H
TOTAL SKYLIGHT AREA / FLOOR AREA = 3-6%

© Energy Center of Wisconsin



4 /) Energy Efficiency and Renewable Energy

Work from “Macro” to “Micro” Scale

Architecture sets
the stage for...

Successful lighting
and HVAC
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Daylight Frequently Occupied Spaces

Occupied vs. Circulation Spaces
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&
» Less artificial lighting = lower h\f o L —
heat gain to spaces.

* Less heat gain to spaces =
less cooling demand.

 Less cooling demand = less
fan and pumping energy.
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Daylighting Aperture Placement

* Question:
Why are electric lights generally not placed on walls?
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Daylighting Aperture Placement

« Answer

The amount of light (illuminance) is important, but

brightness (luminance) is equally important. We want
footcandles, but without excessive contrast and glare.
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Interior Finishes - Reflectance

Minimum Reflectance Values
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ecommende

(12) mp m
Troffers = 1.22 sf |

BASE CASE (70 fc) RECOMMENDED (35 fc)
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Occupancy — User Satisfaction

User Training
» Daylighting Intent
* Lighting Controls
» Window Treatments

-

Finish Lighting Controls
Commissioning

« Make it HAPPEN
* (3) follow up visits
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What is WRONG with This Picture —

Congress Elementary School (BEFORE)?
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What is RIGHT with this Picture
Congress Elementary School (AFTER)?
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CHILTON HIGH SCHOOL

' Chilton High School
s Chilton, WI
* |Architect: Hoffman
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Durant Road Middle School, Raleigh, NC




Raleigh, NC

Design features: Capacity 1,300 students

. f])er;etn;z’?lr:)n of building to reduce Grade Level 6.8

« Radiant barrier on the roof to Size 149,250 sq.ft]
reflect 90% of the radiant heat

- Low-e glazing Budget $15,983,526

« Smaller chiller required due to Award Cost $12.330,986
reduced cooling load of school

« Energy management system Completed 1995
controls the outside air Estimated $21.000
circulation to correspond with annual savings
occupancy level of school
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Its up to you...

» Failure to capitalize on these benefits can
lead to wasted and costly lost opportunities,
and unnecessarily reduced performance

occupants,
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