Lighting Concepts: Education and Office Lighting

From Books to Computers

Lighting the Office and Education
environment.

Reference:

IESNA Handbook Chapter 11: Office Lighting
Recommended Practice RP-1

Systems
Equipment

IESNA Handbook Chapter 12: Educational
Facility
Recommended Practice RP-3

Why from books to computers?

Lighting the Office and Education

environment have common task.

Applications

and Areas

*Reading and Writing
*Social Communication

=Seeing and Talking to people up close

« Specialized
Lighting

=Seeing and Talking to people from afar

*Room used for learning
=Classrooms

=Lecture Rooms
sLibrary
=Book Stacks

=Storage
«Corridors and Circulation

The Purpose of Lighting

Educational Facilities
The overarching goal of educational
facility lighting is to provide a visual
environment for both students and
instructors that is supportive of the
learning processes.

This can be achieved only if the
occupants can see their visual tasks
accurately, quickly, and comfortably.

Uniform horizontal illuminance
throughout an educational facility does
not necessarily ensure high levels of
visual performance because of the
great variety of visual tasks, including
visual display terminal (VDT) tasks,
found in a school.

Lighting can make a school pleasant
and attractive, reinforce feelings of
spaciousness, delineate areas of
different functions, stimulate learning,
and improve behavior.

Office Environment
Offices are designed to house working
people engaged in thought and in a
number of forms of communication
(written, visual, telephone, computer,
and face to face). Office lighting should
enable workers to perform these tasks
effectively.

Since feelings of well-being, interest,
and enthusiasm are affected by the
environment, consideration should be
given to the design of office interiors in
an effort to achieve a stimulating work
place.

Office lighting affects the appearance of
the space and its occupants, and
therefore their mood and productivity.

Naturally, lighting should provide good
visibility for the visual tasks.
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The Basic Concepts
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Educational Facility Design Issues

Educational Facility Design Issues

Room Reflectance: Classroom
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Room Reflectance: Office

L

Partitions:

40-T0%

Wals:

S0-T0%

Room Reflectance

A small incraase n rosm prodi a big imp
in efficiency. The lighter room provides 55% more light on the
work surface for the same energy or uses 70% less energy to

provide equivalent brightness. The lighter roam also provides
better brightness ratios, comfort and daylight distribution.
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Luminous Ratios: Classroom

« Goals and
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Task umnance

The brightnesses of the various surfaces in the normal field of view must be kept within accepted
limits

When the eye fixates on a task, an adaptation level is established. As the eye shifts from one luminance, such as for a
book, to another luminance, such as for the chalkboard, it must adapt to the new level. If there is much difference
between the two levels, a period of time is required for the eye to adjust itself to the new situation, which can si

visual performance. Further, if the difference is great, discomfort and fatigue can be experienced
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Energy Codes

POWER LIMITS B A s a9 19

s /33 WattsISF
Private Offices 1.5 School / University 15
Open PMlan Offices 1.3 Library 15
Office Corridor a7  Cafeteria 18
Reception Loblsy 18
Conterence/Mesting 15
Active Stair 0%
Active Storage 11

MATCH CONTROLS TO ROOM TYPES

Gererdl  Computer Schood  oben
Clanroom  Claveoom  Comider Fergy

Cedling Occupancy Semor, Manush-Dn, Auto-Of . o 30
Mulli-Leved Switching with Ceiling Occupancy Sensor ° [s] 150
Duaybght Controb with Deeupancy Sensor ™ o o 45%
Multi-Laved Switching . . o 15%
Building Time Controls ] ' o 10%
@ Apgropriste () Semetives Apprepriste ) Mot Apgecpriate i e s

Lamp Control
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The Office Troffer

« Goals and

Approach

A 2 x 4 THREE-LAMP PARABOLIC TROFFER A. 2 x # THREE-LAMP PARABOLIC TROFFER

uality and LAMPS: (3) 520 T8, 535 color LAMPS: (3) 320 T8, 85 aulor.

antity

cells minimum 224" desp. Use white painied eells minimum 244 chep. e white painied
bourers i pivake offias. Thie lampelectreoi ourers in privae offices. Thiee-lamp electreaic
instank start ballast pominal 91 inputwats, 1% instant start ballst, pominal 91 inputwats 1%

DESCRIFTION; Recesed fucesseent welfse . EEar o, "DESCRIFTION; Rensssd fucesseent rofer . _[EFE0

by 4 with whie baked enamel inkenor semi- by 4" wath white baked enamel interior, semi-

specular low-iridescent parabolic lowress with 18 R specul owiridsent parabobc Lowwes with 15 TR
A A

minimum fxaue efciens o 3-lamp o 2lamp minimum fstue eficiens Note +lanp oe 2lamp
allustswith inboard.outheand switching and trcken wiring, el with inboad outheard sviching and vk wiring.

B.2' x ' TWO-LAMP PARABOLIC TROFFER B. 2% 4 TWO-LAMP PARABOLIC TROFFER

LAMES: (21 320 T, 835 ooloe LAMPS: (2) 32 T8, 835 ankee

Equipment

DESCRIFTION; Reossed flucvesozat troffer 2*
by 4" with whitebaked enamel inerior, semi- ‘E.;E"
speculy lowiridssont paabole lowrers with 12 —

DESCRIFTION: Recssed fuceescent iroffer 2 =

by & st it b enamel ineior semi- "%faé
specular o iridescent parabolic lowsers with 12 =

cels,minimum 2-34° desp. Use white painted @ ol minimum 344" dhep. Uewhite painied

lowers in privat: offios. Too-lamp electonic loures in privae offioes. Two-lamp electronic

instnkstat blbot, ominl 61 ingutwats, instnt st blkst, mminl 61 inpu vt
73% minimum fixnure efficiency. 73% minimum fixtare efficisncy.
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Direct versus Indirect

Goals and
Approach

In the last decade, during which personal computers have
proliferated in the office, researchers have paid increased
atiention to lighting. Several studies have investigated the

ality and relationship of modern office lighting to the visual health,

satisfaction and productivity of office workers.

« The American Society of Interior Designers found that 68% of
employees complain about the light in their offices.
A Silicon Valley study pointed out that 79% of VDT users

want better lighting.

+ A 1989 Louis Harris survey, the Steelcase Office
Environment index, revealed that workers think of eyestrain
as the number one health hazard in the office—ahead of
radiation, asbestos, even exposure to AIDS.

Equipment This degree of dissatisfaction is difficult to ignore. It confirms
h

the need to identify the best methods of lighting the
computerized office.
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Direct Distribution: Troffer

Direct Distribution: Troffer

Direct Distribution: Alternate Toffers

10



Lighting Concepts: Education and Office Lighting

Indirect Distribution: Pendant

Direct Distribution: Pendants

Combination Distribution
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Combination Distribution

Private Office

COMPARISON CHART FOR PRIVATL OFFICLS
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Open Plan

open-plan office layouts

COMPARISON CHART FOR OPEN-PLAN OFFICES
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Classroom
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COMPARISON CHART FOR CENERAL CLASSROOMS
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o at least one-fifth the illuminance of the

Using buslding-standard paths of egress, must be provided with
office flxtures In corridors emergency lighting.

Corridor illumination on the floor should be

floor in adjacent areas. This illuminance
is both safe and energy efficient and does
not require major visual adaptation upon
entering and leaving the corridor.

Wall finish reflectances should equal or
exceed those in adjacent areas. Linear
luminaires oriented crosswise to the
corridor generally make the narrow space
appear wider. Continuous linear luminaires
located adjacent to the side walls provide
high wall brightness and can give a feeling
of spaciousness. Corridors, which are

Corridors

and

proach

+ Specialized

Light
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Lighting Whiteboards or Vertical Display

Lighting Whiteboards or Vertical Display

Asymmetric Distribution: Pendant

14
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Asymmetric Distribution: Recessed

Asymmetric Distribution: Surface (above)

Task Lighting

15
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Task Lighting

ems /
Equipment

Book Stacks

Bookstacks must be lit adequately so patrons can find books and also so
staff can spend long hours shelving books without visual discomfort.

« Evenness of illumination across the stack face is more important than
achieving a high lighting level at any single point. More specifically, the
lighting level should be no more than a 6-to-1 maximum-to-minimum ratio
across the entire stack face.

*Reading Stacks — 30fc horizontal (30in above the floor)

Lighting

*Active Stacks — 30fc vertical (30in above the floor)
«In Active Stacks — 5fc vertical (30in above the floor)

Approaches to Stack Lighting
Parallel scheme, where rows of linear fixtures are located directly above the stack aisles

Perpendicular scheme, where rows of fixtures run perpendicular to the stacks and stack
aisles

Indirect scheme, where lighting is aimed upward rather than downward, and is bounced
off the ceiling. The resulting light is diffuse and non-directional. Therefore, the light
fixtures can be arranged in almost any uniform geometry above the stacks.

Book Stacks

« Specialized
Light
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Book Stacks

Laboratories

Laboratories

d |
A bright vertical surfaces & cuili
" Ll cosing vl syatem \

17



Lighting Concepts: Education and Office Lighting

Laboratories

and Are

Lighting
System

Equipment

Lobbies and Reception

Equipment

Reception areas are designed for people who are waiting for their appointments and, while
waiting, reading or conversing with others. The lighting should be restful and yet provide enough

illumination for reading.

One way to provide a restful atmosphere without direct glare is by illuminating one or more of
the walls. Another way is to light the ceiling and part of the walls. Accent lighting for pictures or
for a piece of sculpture enlivens the appearance of the room. If there is a receptionist located in

the area, the ambient illumination may need to be augmented, depending on the visual tasks
involved. Care should also be taken to illuminate the receptionist's face, so as to make this
person look approachable, and also to eliminate harsh shadows caused by the downlights
directly overhead. Task lighting can be provided for people waiting in the reception area.

Online Resource: www.litecontrol.com

« Goals and

Approach
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Online Resource: www.designlights.org

DESIGNLIGATS

Online Resource:
http://ergo.human.cornell.edu/lighting/lilstudy/lilstudy.htm

Equipment

Online Resource:
www.edfacilities.org/rl/lighting.cfm

B
National Clearinghouse
* Educational Facilities
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Online Resource:
http://www.librisdesign.org/docs/lighting1.html

general
Requirermnents

Lighting fer Litraries

Equipment




