Light Fixtures and Directional Effects

Light Patterns in Architecture
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Light Fixture

Specifications:
* Method of Mounting
» Method to make
Electrical Connection
* Housing
e Lamp
¢ Lamp Socket
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Distribution Types
> Zan O
Direct Semi-Direct General Diffuse
Direct-Indirect Semi-Indirect Indirect
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Direction of Light

" Goal of aluminaire is to put light where the user needs it

= Convenient way to classify luminaires is by the direction of

light emitted from the luminaire

P Light going Up / Indirect
| gnt going Up
' \ Light going Down / Direct

Distribution of Light

Distribution: Direct

100% of the
light directed
down

Direct
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Distribution: Direct

100% of the
light directed
down

Direct

Distribution: Semi-Direct

Smaller
portion direct

up

Most of the
light directed
down

Semi-Direct

Distribution: General Diffuse

.-'/_‘_
Light directed %
e = 1 |

evenly around

General Diffuse

Distribution: General Diffuse

Light directed
evenly around

General Diffuse
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Distribution: Direct - Indirect Distribution: Semi-Indirect

50% of the light Most of the

directed up light direct up
50% of the light Small pqrtion
directed down of the light

directed down

Direct-Indirect Semi-Indirect

Distribution: Semi-Indirect Distribution: Semi-Indirect

Most of the
light direct up
Small portion

of the light
directed down

Most of the
light direct up
Small portion

of the light
directed down

Semi-Indirect Semi-Indirect
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Distribution: Indirect Distribution: Indirect

100% of 100% of

the light the light

directed directed
up

up

Indirect

Indirect
Distribution Types Mounting
= Surface
_“_ A . Ll- Typical Components:
,/, \\\ /’, \\ ,’/ \\ celing Hight heture
’ : ’ » Recessed Junction
Box
* Housin
Direct Semi-Direct General Diffuse E! WAN Bracket s scnnce -BackgPIate
m +Lamp and Lamp
P2y Socket
ff 4 « Diffuser or Shielding
} E. =3 «Base or Leg for Table
table Jamp Lamp
o -~ - .

Direct-Indirect Semi-Indirect Indirect

Section
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/A

Mounting

® Pendant
=
pendant Typical Components:
|] * Recessed Junction
Box
* Housing
] « Canopy
VP * Stem
A
..,Ie’f_x *Lamp and Lamp
o] Socket
« Diffuser or Shielding
Section
[0 I cumereox
GROUND WIRE ™ £ — WIRE HUT

o QUTLET BGX)

e GREEM GROUND WIRE
{teoen Pheluma|

T T MOUNTING SCREWS
tprovided n ouliet bas)

\\\— CUPPLD WASHMER

URINSULATED GROUND —
JUMFER WIRE
{supgeedt with fxturey

et~ i
;“-),_ JI; — OGREEN GROUND SCREW
CANDRY = | B
/jl \\“ wowem eap
conn —

FIXTURE CONFIGURATION VARIES
WITH CATALOG NUMBER
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B P ELEE

fugion™
TLn
upbght ring
< am a A

— N q =

Mounting
" Recessed
= =N
1'_-' Typical Components:
inceting.
« SEMi-IeCEs S ed
* Splice Box
* Housing
*Lamp and Lamp
Socket
e *Aperture Cone
d. ?z;j « Diffuse or Shielding
] receased in the (¥ ’J
wall '_' ¥
Sectio i i recessed In the
== fleer
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! serosemenowmme

Shielding

ceiling

ceiling ‘

o, »

//%\

N ceiling
9
- o
Shielding %y
from eye N ?f’
level 35-45deg \
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Direct glare from windows and
luminaries.

Reflected glare on computer screen
from ceiling luminaries.

GLARE PREVENTION TIPS

» Distribate light to walls and ceilings. Bi-directional fixmres such
as A, D, and E {see p. 7) work well.

» Use aylight to fight walls and celings

= Use adjustihle blinds or shades that control window glane while
retaining view.

» Choose higher reflectanoe mom surfaces.

+ Select only semi-specular or white peinted louvers and reflectors.
Jooid mirrored or specular {shiny) reflectors or louvers that can
e seen from any angle

» Shiiehd the lamp from view with baffles, louvess, lenses or
diffusing overlays.
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Reflector

Reflectors around or above
the lamp used to increase
performance of the fixture

Glare Control

Contour of ceiling aperture
or louver to provide Glare
Control from normal
viewing angles
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Shielding
[ ——nan Lamp placed above ceiling
@ aperture or louver to provide
.\_.‘M.emr fousing shielding from normal
T viewing angles
s o
) Baffle
|
3 [——
f——c
—

aaaaaaaaaa o

(=] =R
= |=|=|e]v]~
[ a J= ] - =
(=]s]s
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Lamp Ballast

Reflector I "ﬁ”—_———
e =7
N O 2ftX 4 ft

Mounting
Frame —p|
E—

Lens or -
Diffuser |

Trim _/

\ Louvered Troffer
= '

Shielding

Lam
Reflector P Ballast

Lamp placed above ceiling

I
Housing ——| J, .
aperture or louver to provide
( : ~ . shielding from normal
Frame ——p| .

viewing angles
7 . 5
/1\\\\\\\\7 / //j////;v\ %o

s
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Reflector

Lamp Ballast

Reflector.
Housing —]
Louver
Mounting o
Frame —+| [/ /[
f——— | i,r/ g
7RG
/R \
e ———

Reflectors around or above
the lamp used to increase
performance of the fixture

Glare Control

Lam,
Reflector. P Ballast

Housing —| ¥
Louver
Mounting y !
Frame —| g /
N ! ’ a
S e v
) } g 77
I
i i
i

Contour of ceiling aperture
or louver to provide Glare
Control from normal
viewing angles
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General or Ambient : Troffer

@ ) @
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]

1 H
! | recessed in the
~Tr - feer

Exterior

"Pole or Post Mounted

Exterior

*Building or Ground Mounted
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Exterior

*Ground Mounted for Object Lighting

=
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Basic Lighting Design

General or Ambient lighting

provides an area with overall illumination. Also known as ambient
lighting, general lighting radiates a comfortable level of
brightness, enabling one to see and walk about safely.

Task Lighting or Lighting at the Work
plane

helps you perform specific tasks such as reading, sewing,
cooking, homework, hobbies, games, or balancing your
checkbook

Accent Light or Highlighting

adds drama to a room by creating visual interest. As part of a
decorating scheme, it is used to spotlight paintings, houseplants,
sculpture, and other prized possessions, or to highlight the
texture of a wall, drapery or outdoor landscaping.

Luminance Patterns

Specific luminous patterns have a consistent and definable effect on an
occupants' subjective impression of a space.

Designers can use these patterns to create spaces which are appropriate
for the intended use. Each pattern reveals its opposite as well: for example,
to make a space seem more public, a designer can look at the criteria fro
making a space seem private and do the opposite.

- Spaciousness / Confinement
- Visual Clarity / Haziness

- Relaxation / Activation

- Private/ Public
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Basic Lighting Design

General or Ambient lighting

E—— |
F provides an area with overall illumination. Also known as ambient
i E, i lighting, general lighting radiates a comfortable level of
f 5 %M brightness, enabling one to see and walk about safely.
l Task Lighting or Lighting at the Work
plane

helps you perform specific tasks such as reading, sewing,
cooking, homework, hobbies, games, or balancing your
checkbook

B Accent Light or Highlighting

adds drama to a room by creating visual interest. As part of a

@ i decorating scheme, it is used to spotlight paintings, houseplants,
K ) sculpture, and other prized possessions, or to highlight the
& texture of a wall, drapery or outdoor landscaping.

Luminance Patterns

Privacy: T
Privacy is light being in the shadows. Lighting fe
patterns which are overall low, non-uniform,
and darker zone of the occupant than in the
surroundings will reinforce an impression of
privacy. Vertical rather than horizontal surfaces
should be lit.

/" Man-uniform, kigh-brightness
lighting on wal (to emphasize
background)

+- Low brightness in area of
b occuparcy
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Luminance Patterns

Relaxation:

Relaxation also implies non-uniform lighting,
with non-uniform wall lighting contributing to this
impression. Warm color sources contribute to a
relaxing feeling. Aspects of the patterns for
relaxation can be effectively combined with
those for visual clarity to create effective and
comfortable work environments

1 Mon-usitorm lighting on walls
(waem color temperature light sources)

Luminance Patterns

Spaciousness: .
Relatively bright ceilings and wall are particular \/3,\-' AL Ve
importance to reinforce a sense of b N ﬁ 1]
spaciousness. Uniform illumination also helps s
make the room feel spacious. ] {0 emphasize perimeter)

Urormily i, bright coling (to
emphasizs centar of raom)
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Luminance Patterns

Visual Clarity:

Visual clarity refers to the crispness and
distinctness of the visual environment, rather
than how well a task can be seen. Visual clarity
is reinforced by shadows, by emphasis on
horizontal surfaces such as the work plane and
the ceiling, and by higher luminous in the center
of the room.

C H- Uniform, bright light from ceiling

T {eeel color temp a
+ High-brightress on horizantal plane
{to emphasize work surfaces)

Light Distribution Strategies

General or Ambient Lighting: ;
General lighting provides uniform illumination over the ===
entire area of a room, allowing flexibility in the | o el
placement of workstations. Localized general lighting
also provides approximately uniform illumination, but
luminaries are located in a pattern that responds to
the specific arrangement of workstations.

Local or Task Lighting

Local Lighting provides high illumination on relative
small areas. It can be too bright and uncomfortable
unless surrounding surfaces are also illuminated, as
shown. Local lighting used with general lighting is
called supplementary lighting.

up by general lighting and
by local light near wall)

- = inaire (for
[F—= - Ed L. "

Valance (providse _! R J.—i.l | ,_)/ general lighting)

&u'ﬁf.;;' shelf and on | | s H __‘__“/‘—o-j— lumination gradient (built

Display shelf
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General or Ambient: Standard Lighting Better

Avoid staggered layouts and locating fistures too dase to wall.

Better General or Ambient: Direct versus Indirect

In the last decade, during which personal computers have
proli in the office, r have paid increased
attention to lighting. Several studies have investigated the
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

i head of radiation,

This degree of dissatisfaction is difficult to ignore. It confirms
the need to identify the best methods of lighting the
computerized office.

(T T T B
.EI: 83 { =

ML ¥ WORERELATED HEALTH COMPLANTS
OF WCSER

LT

'WORK-RELATED MISUAL PROBLENS - 107 X " OFFICE
BN FREQUENCT)
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General or Ambient: Recessed

Direct

General or Ambient: Recessed

Direct
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General or Ambient: Recessed

Direct

General or Ambient: Recessed

= e
ERLLEATEY !

Direct
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General or Ambient: Pendant

Indirect

Direct

General or Ambient: Pendant

Semi-Indirect
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General or Ambient: Pendant

Semi-Indir| ——

Accent: Asymmetrical Distribution

Asymmetrical Direct Asymmetrical Indirect
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Accent: Asymmetrical Distribution at Wall

Asymmetrical Direct

Accent: Asymmetrical Distribution at Wall

Recessed

Asymmetrical Direct
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Accent: Asymmetrical Distribution at Wall

Pendant

Asymmetrical Direct

Accent: Asymmetrical Distribution at Wall

Surface

Asymmetrical Indirect / Direct
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Highlight or Accent:

\

S

17/

1.

Combinations
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Highlight or Accent

Combinations
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Combinations Combinations

™

[ | (RRNEITT R - |

Problems with combinations Fixtures Inside and Out

= Underwriters Laboratory Testing
e Dry Applications
e Damp Applications
» Wet Applications
e Wet/Dry Applications
e Underwater Applications
e Corrosive Applications
e Hazardous Applications
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Finding Fixtures

= General Lighting Mnfrs Websites
* www.Lightolier.com
¢ www.Erco.com

= Light Fixture Search Sites
www.LightSearch.com
* www.eLumit.com

" Retail Sites
* www.Lightology.com
e www.unicahome.com
*  www.lumens.com
¢« www.100watt.net
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