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PAN-A-LUX: Unequaled efficiency for important public spaces. 
The PAN-A-LUX series. Indirect lighting of 
unusual precision and efficiency. Projecting a 
controlled wash of light over large surfaces... 
Pan-A-Lux permits use of fewer fixtures, without 
sacrificing photometric integrity, Pan-A-Lux 
fixtures utilize asymetric reflectors of ellipsoidal, 
parabolic and cylindrical segments, to project 
optimum light from their tungsten or HQI lamp 
Source. Douglas Green's award-winning design 
IS available in a wide range of finishes and 
models Pan-A-Lux, the standard uplite fixture, 
that provides a custom lighting solution. 
Contact your Rambusch representative. 
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40 W.13th ST. NEW YORK NY 10011 (212) 675-0400 FAX:(212) 620-4687 
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Stonehenge replica. Dallas, Texas 

AHEAD OF ITS TIME 
lamp and power modules safely added later. 
Relamping is a snap. Modules may be 
unplugged and relamped where it's safe and 
dry away from hostile fixture sites. 
Site testing proves durabil i ty. Our new 
modular components are more durable. That 
means more cost effective. And with 
Hydrel's underwater expertise we know 
how to design a rigorous test. 

The new 9000 Series is ready to help 
you make a lasting impression 
and save you money doing it. 

Start visualizing the possibilities. 
Call and ask for our brochure 
today. 

Supehor engineering has dazzled observers 
since Stonehenge. Today Hydrel's 9000 
Series (PAT PEND.) pioneers in-grade lighting 
advances that will change architectural and 
landscape lighting forever. 

Our superiority shows. Now thanks to 
advanced photometries you can achieve 
lighting uniformity and efficiencies never 
before available. (I.T.L. reports up to 85%.) 
Forty years of underwater, architectural and 
landscape lighting experience are behind 
the innovative new modular design of the 
9000 Series. 
Installation is simple. Housing modules 
may be installed early in construction, cntical 

H V D R C L 12881 B R A D L E Y A V E N U E • SYLMAR • C A L I F O R N I A 91342 • T E L 818 /362 - 9465 
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Furniture-Integrated Ambient Lighting by Peerless: 
glare-free lighting where it's never been possible before. 

This may be the world's most-
needed lighting system. 

Some hard facts. 

A 1989 study (the Steelcase 
Office Environment Index) 
established eyestrain as the 
number one hazard in 
America's offices. According 
to 44% of office workers and 
64% of computer workers, it's 
a worse problem than toxic 
fumes, asbestos, radiation 
— or exposure to AIDS. 

A 1990 study by Cornell 
University found workers 
under lensed indirect lighting 
to be more productive than 
workers under good qualii\ 
parabolic downlighting. 
Among downlighting workers, 
20% reported losing over 15 
minutes of work time per day 
because of eye focusing 
problems, compared to just 
2% of the workers under 
lensed indirect lighting. 

Until now, the only lensed 

indirect lighting you could 
buy was permanently mounted 
to the ceiling or walls. 

A whole new answer. 

Now there's an alternative for 
low ceilings, or for when 
you're planning a move and 
you want to move the fixtures 
with you. Now, for the first 
time, there's fumiture-
integrated lighting that meets 
the strictest standards for 
illuminating a VDT area. 

1. 
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It was designed exclusively 
for Steelcase • systems 
furniture, with Softshine 
Optics as advanced as any 
Peerless has ever devised. It 
combines gracefully with 
ceiling or wall-mounted 
lensed indirect. Look at the 
photo and see how it performs 

Some visual proof. 

1. It integrates cleanly 
and consistently. Mounting 
options keep the tops of all 

the fixtures 6' 1" above the 
floor. 

2. It delivers the right level 
of illumination. Without 
alteration or relamping, the 
same fixtures can light an area 
for intense VDT work or for 
general office woric. 

3. It won't cause glare on 
VDTs because it lights the 
ceiling evenly. Here there's a 
5:1 brighmess ratio on an 8'9" 
ceiling, a performance level 

that should see you safely 
past future VDT legislation. 

4. It strikes the precise 
balance between comfort 
and maximum perceived 
illumination. The strip of 
visible lens is precis'cly 
engineered to give a soft glow 
of source brightness without 
creating glare. 

5. It won't make glare on 
any glossy surface. Like the 
magazine you're holding. 

6. It won't make hard shadows. 

7. It provides a complete 
luminous environment well 
within today's stringent 
energy requirements. 
Here, three specialized optical 
systems combine to bathe walls, 
ceiling, partitions and work 
surfaces in a consistent soft light. 

If you need it, call us. Or talk 
to your lighting professional. 
Or see it at the Steelcase"̂  
showroom in Chicago. 

""5S88 

Peerless Lighting Corporation 
Box 2556. Berkeley, CA 94702 0556 
(415)845-2760 
Fax 1415) 845-2776 
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MOTIVATING FORCES: 
FROM MONEY T O MORALS 

Wearing his trademark off-white suit and black bow tie, Bonfire of tfie 

Vanities author Tom W o l f e recently shored his insights w i t h an 

audience of several hundred at New York's Pennsylvania Hotel on how attitudes 

and outlooks have guided behavior throughout the 20th century 

According to Wolfe, "money fever"—a drive to accumulate money and material 

things even to the point of excess—characterized the 1980s, the Golden Age of 

the Wall Street yuppie. 

In the 1990s, however, we' re in for a change. It's to be a decade of searching, 

permeated by "moral fever"—a quest for values, and answers to the moral dilem­

mas created by technical and scientific advances, and economic and environmen­

tal pressures. 

Recently, a lighting professional involved in the renovation and retrofitting of a 

25-year-old building told me that the driving force behind the renovation invest­

ment was not rebates from energy-saving retrofitting, but property enhancement— 

the creation of a quality environment to attract tenants. Not only did the utility com­

pany rebate not cover the cost of the renovation, but it was used instead to pur­

chase additional system elements to produce a higher quality lighting design. 

Rebate behavior for energy savings may turn out to be a lot like that for cars. A 

buyer may be more inclined to use the "found money" to purchase options that 

otherwise couldn't be afforded, than to bonk the cosh. 

In this decade of moral fever, savings alone won't push people to adopt energy-

saving techniques, but the value in protecting the environment, and adding to the 

quality of work or home spaces will. 

And it is because of this that the specifier of lighting systems wil l become more 

and more important in the future. It is your skills that wi l l be counted on to show 

clients how good design con affect the quality of life, because they do not hove 

the expertise to know it themselves. 

The move toward saving energy in the coming decade wil l be propelled by gen­

uine concern for the good of the planet. And clients wil l be interested not only in 

money saved, but in greater value for money spent. 
W A N D A J A N K O W S K i 

EDITOR-IN-CHIEF 
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3 0 0 WAYS TO 
SAVE ENERGY. 

FREE. 
CAPRI 'MI'AilH.lt 

' '-i^- • i l l - • 

Presenting Capri's new compact 

fluorescent catalog, featuring over 

300 energy-saving fixtures, using 

an extensive variety of today's 

compact fluorescent lamps. Learn 

how ttiese fixture and lamp 

comPinations can provide 

excellent color rendition and 

greatly extended lamp life. For 

your complimentary copy of this 

catalog, simply fax your request to 

Capri Lighting toll free: 

1-800-444-1886 

CAPRILIGHTING 
6430 E. Slauson Ave Los Angeles. OA 9 0 0 4 0 THOMAS 

Circle No. 6 on product cord. 



TRADITIONAL LIGHTING 

Cat. No 
ALN525W-2A 

• I I • 

ROUND TRADITIONAL LANTERN 

A 17" diameter cast aluminum 

lantern that operates a variety 

of H.I.D. lamps up to 400 watt 

maxium. Offered with a formed 

high impact acrylic diffuser 

sealed to lantern cage. Offered 

in single post top mounting or 

in multiple arrangements using 

heavy cast aluminum scrolled 

arms that mount to a 4"0.D. or 

5"0.D. fluted aluminum pole. 

Available with a vahety of 

decorative cast aluminum 

bases. 

A R C H I T E C T U R A L A R E A L I G H T I N G , INC. 

14249 Artesia Blvd. P.O. Box 1869 
La Mirada, California 90637-1869 
(714)994-2700 FAX (714)994-0522 

LETTERS 

Regent Court Credit Due 
T o THE E D I T O R : 

W e at llluminart were very pleased with the feature on the 
Regent Court landscape sculpture liahting in the April issue of 
Architectural Lighting (pages 26-27) W e appreciate the 
opportunity to give recognition to the landscape architect, 
Randy Metz, John Grissim Associates, and the owner, Ford 
Motorlond Development Corporation. 

Lighting is designed to complement the character and form 
of architecture, and the landscape sculpture, which received 
the Top Honors Award for Design from the American Society 
of Landscape Architects, provided us with a unique sculptural 
form that mode a creative, award-winning lighting solution 
possible. 

Our thanks to Architectural Lighting {or a fine article, and 
our compliments to Randy Metz with John Grissim Associates 
for excellence in their field. 

STEFAN G R A F , lALD, lES 
DESIGN DIRECTOR 

ILLUMINART 
YPSILANTI Ml 

In Appreciation 
T o T H E E D I T O R : 

Your Apr i l 1991 issue devoted to the lALD Awards was 
wonderful. With the large variety of trade publications today, 
it's not possible to keep them all, but this issue will certainly 
become a port of my library. 

The lALD Awards program has never been so beautifully 
presented The copy, as well as the photographs and their 
layout, were excellent. The lALD owes you a debt of gratitude 
for such a super job 

JEFFREY A. MILHAM, FIALD 
PRESIDENT 

DESIGN DECISIONS INC 
NEV^ YORK 
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Send my FREE copy of your Landscape 
Lighting Catalog Supplement No.49L i 
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S P O T L I G H T 

NEW AND IMPROVED 

f S • " 

MAKING THE 
GRADE: Three 
custom fixtures 
match benches 
crafted by 
Carnegie Mellon 
students. 

DETAILS 
P R O J E a : SEATING AREAS AT CARNEGIE MELLON UNIVERSITY 
LOCATION: PITTSBURGH 
P R O J E a TEAM: D5S/GN BUILD TEAM: ARI SKLAR and CHRISTOPHER 
HAUPT, project managers; DAVID CELENTO; MARIA COLE; KRIST DODARO; 
STEPHEN GIBSON: DAVE GOFF; GLENN KORNBREK; AUDREY LIU; 
ROXANNA MAWCOLI: ANDREW MOSS; CARIA SEDDIO 
I N S T R U a O R : KIMO GRIGGS 
ELECTRICIAN: CMU PHYSICAL PLANT 
UGHTING MANUFACTURER: BEGA: globes 
PHOTOGRAPHERS: ARI SKLAR AND ANDREW MOSS 

BY CHRISTINA LAMB 
ASSOCIATE EDITOR 

C H A L L E N G E Twelve fifth-year architecture students at 
Carnegie Mel lon University, col lect ively known as "The 
Design Build Studio," designed and constructed an outdoor 
space on the Pittsburgh campus as part of their required 
architectural curriculum. They started the project in fall 1989, 
completing it the day before their springtime graduation 

"Some of the architecture students decided to do this as 
port of on effort that called for improving areas of the existing 
campus environment," says Ari Sklar, co-project manager. 
"We wanted to clean up this particular portion of the path 
and make it the focus of our design because it's the central 
and most active port of the campus." The team decided to 
improve and expand a seating area that had four concrete 
benches and two aluminum, and obsolete, light fixtures 

D E S I G N / T E C H N I C A L C O N S I D E R A T I O N S There were 
no specific lighting requirements, except that the area be 
sufficiently illuminated, providing safety and security for 
nighttime act iv i ty . This was to be accomplished through 
artistic planning, using architectural elements and light as 
tools to enhance the quality of the outdoor space. 

M E T H O D "There ore now three column-like light fixtures, 
organized rhythmically along this well-traveled path," Sklar 
soys. These are spaced 60 feet opart with two groups of five 
benches placed between them. The light fixtures ore the focal 
point and the benches echo the design, 

"Since both the city of Pittsburgh and the university hove a 
history of using aluminum structurally as well as decoratively, 
our decision to use aluminum as the main design element was 
appropriate," Sklar soys. "Also, it's durable, yet soft enough 
to cut with the tools that were available to us." 

The base of each column is composed of four plates that 
rest on a concrete footing and ore bolted together to house 
the electrical conduit which powers the unit. 

"The shaft is constructed of four aluminum angles, and 
through the center of that we ran the conduit that holds the 
wires for the lamp above," soys Sklar, The four angles ore 
held together by brass-threaded rods encased by copper tub­
ing. The copper tubing, while serving structural and protective 
purposes, also provides a lasting and permanent quality to 
the fixtures, since the students potinoted them 

The fixtures, which ore approximately 12 feet high, use 250-
wott metal holide lamps located in globes. These, like capitals, 
ore mounted on top of the columns. The globes were customized 
to the design through a number of techniques, including sand­
blasting, to make the material more texturol, soys Sklar, 

C O N C L U S I O N The project ties together the relationship 
between architecture and light, and reflects a modern design 
that remains sensitive to the traditional architecture. 
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TODDZWIGARD. RA 

'1 specify Decora lighting controis because 
they're the best designetl products available 

...at any price." 
Architects like Todd Zwigard, partner in the New York 
architectural firm of Kiss + Zwigard, Inc., regularly 
specify Leviton's Decora controls for commercial and 
residential applications because they can depend on 
Leviton to deliver what they need. 

Todd adds: "Leviton is one of the few specifications 
we use for both high-end work and tight money jobs. 
There are other, more expensive lighting controls, 
but Leviton's design is so natural and right that it 
perfectly embodies the concept of form following 
function. I consider the Decora line the standard of 
the industry." 

That's probably because Leviton listens to 
architects and specifiers and we design with them in 
mind. You can choose, use or specify Decora 
Lighting Controls with complete confidence because 

they're designed to provide long, dependable 
performance and carry the exclusive Leviton 
two-year Limited Warranty. 

Send us your business card and we'll send you a 
free copy of our comprehensive catalogue to 
demonstrate what we have to offer and to help you ii 
planning future jobs. Write to Leviton Manufacturing 
Company, Inc., 59-25 Little Neck 
Parkway, Little Neck, NY 11362. 
Telephone: 1-800-323-8920. 
FAX: 1-800-832-9538. 

In Canada, Leviton Manufacturing 
of Canada, Ltd.. 165 Hymus Blvd, 
Point Claire. Quebec H9R1G2. 
Telephone: (514) 954-1840. 
FAX: 1-800-954-1853. 

Circle No. 17 on product cord. 
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Capitol 
Gains 
Indirect lighting system 
revitalizes Michigan's 

historic Capitol 
B Y D A N A DUBBS 

CONTRIBUTING EDITOR 

Electric light didn't exist when architect Elijah E. Meyers 
designed Michigan's Capitol in Lansing more than 110 

years ago. So, to illuminate the interiors of the building's cav­
ernous House and Senate chambers, Meyers relied on honey­
comb-gloss skylights, decorative gloss panels in coffered ceil­
ings, and ornate gas chandeliers. 

But when SW5 Engineering of Birmingham, Ml, was hired 
in 1988 to help restore the Capitol's chambers to their origi­
nal grandeur, lighting designer Judy Bentley walked into a 
different scene. 

"As the skylights hod aged, they'd begun to leak," she 
says. "And rather than repair them, maintenance crews hod 
covered them with tar. The gas chandeliers were still there, 
but they'd been electrified and retrofitted with A lamps 

"The decorative glass panels that once allowed sunlight to 
pass through attic space and illuminate the chambers hod 
been des t royed and lost," Bentley odds "They 'd been 
replaced by plexiglass sheets in the House chamber and by 
plywood in the Senate chamber General light come from 2-
foot X 4-foot fluorescent troffers atop the plexiglass, and from 
incandescent downlights poking through the plywood " 

Of the two rooms, the Senate chamber was the darker 

PHOTOS BY DIETRICH FLOETER 
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one Its ceiling, floor, and furnishings were dork 
brown. Its walls were dark green. And its few 
large windows were hidden behind heavy gold 
drapes. 

"Light levels were about 18 to 25 footcan-
dles, but the room felt even darker than it was," 
Bentley says. "Senators would walk out of their 
bright, fluorescent-lit offices and into the dork 
surroundings of the chamber and feel like they 
were entering a cave. Their eyes would need 
time to adjust to the change " 

The chamber 's incandescent down l igh ts 
caused additional discomfort Recessed within 
the ceiling, they created hot spots and glare on 
desks and reduced visual contrast on tasks. 

Conversely, the House chamber, lit by cool-
white fluorescent tubes, was overly bright. 

"The room's cream-colored walls and plexi­
glass ceiling created so much reflectance that 
walking into the room was like walking into a 
snowstorm," soys Bentley. 

R E S P E C T I N G T H E PAST 
As part of each chamber's restoration, SWS 

was directed to accommodate computer use 
and other modern-day work requirements with 
an improved lighting system and better illumina­
tion levels. But, because the Capitol is listed in 
the Notional Register of Historic Places, the firm 
had to do so without altering either room's origi­
nal appearance 

The lighting design team began warming up 
the House's chamber and brightening the Sen­
ate's by removing all plexiglass and plywood 
from the coffered ceilings and replacing them 
with reproductions of the original, decorative 
gloss panels. The 44-inch etched square repre­
sents each of our nation's 50 states plus the 
major industries of Michigan 

Skylights were also reintroduced, but since 
Lansing overages less than 100 full days of sun­
shine annually, they don't offer much more than 
o nod to history 

"The skylights ore ineffective as sources of 
general illumination for most of the year," soys 
Bentley To compensate, she designed on indi­
rect lighting system that simulates natural light 
for the chambers and hid it in the attic spaces 
between skylights and coffered ceilings. 

"We chose 400-watt metal holide floodlights 
for the bulk of the lighting system and sprinkled in 
some 400-watt high-pressure sodium lamps to sim­
ulate the golden color of sunlight," Bentley says. 

The SWS team mounted the f ixture* for a 
crisscross effect on planks between gloss ceiling 
panels in the coffered ceilings When the sys­
tem's turned on, light bounces off the attic's ceil­
ing, walls, catwalk, and ductwork from every 
direction. It passes, diffused, through the etched 
gloss panels into the chambers below Every­
thing in the attic was painted white for maxi­
mum reflectance. 

"We achieved nearly 100 percent equivalent 
sphere i l luminat ion," Bentley soys. "And in 
doing so, we provided optimal visual comfort 
for the legislators and maximized contrast on 
their tasks The lighting in the chambers is so 
uniform that hot spots and veiling reflections on 
desks no longer exist." 

The potent ial for ref lect ions on computer 
screens, which pop up at on angle from legisla­
tors' desks, was also eliminated by this uniform, 
indirect lighting scheme 

CHANDELIERS SH INE 
Original and reproduction chandeliers pro­

vide addit ional light in the House and Senate 
chambers, bringing illumination levels in both 
rooms into the 35 to 40 footcondle range. The 
or ig ina l , two- t ie red "Sunl ight" chandeliers, 
made by Mitchel l , Vance & Company in the 
1800s, are suspended over the main f loor in 
each chamber Three-branch reproduction chan­
deliers hong from balconies to the sides. 

"The Sunlight chandeliers originally burned 
gas," soys Bentley "But over the years, the fix­
tures were equipped for electricity and the gas 
jets on both tiers were replaced with sockets for 
large, clear sparkling A lamps." 

Restoring the chandeliers to their former bril­
liance involved replacing all mirrored surfaces 
inside the fixtures' shades, retrofitting the upper 
tier for 50-wat t R lamps, and retrof i t t ing the 
lower tier for energy-saving, 32-watt candelabra 
lamps Flickering amber lamps were avoided 
because of their potential to reflect on the com­
puter screens below. Legislators' desks are also 
a r ranged in a horseshoe shape, each one 
turned slightly from the angle of the chandeliers' 
light, which further minimizes the potential for 
reflections. 

SENATE MAJORITY: 
The restored 
chandeliers in the 
Senate (left and above) 
and House chambers 
sport new mirrored 
surfaces inside the 
shades, 50-watt R 
lamps for the upper 
tier, and energy-saving 
32-watt candelabra 
lamps for the 
lower tier. 
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"What I like about this project 

is that the light is so diffuse. 

You walk into the chambers, 

and you don't know where 

it's coming from." 

—-Judith Bentley 
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Solid brass side chandeliers provide uplight 
and downlight in the chambers. And because 
the fixtures are reproductions of gas-burning 
chandeliers, three medium-base incandescent 
sockets have been incorporated for the uplights. 
Four medium-base incandescent sockets hove 
been incorporated for the downlights. 

Each of the different fixture types is controlled 
separately through a dimming system and is 
wired to a programming panel at a technician's 
desk in the bock of each room. 

"Since there's still no eff icient way to dim 
HID, we put the lamps in the attic on o multi­
level switching system," Bentley odds. "They can 
be switched for one-third use, 75 percent use, 
and full use. W e tried to keep the switching as 
even as possible to maintain a uniform lighting 
effect at every level. Where two HID lamps are 
side by side, each is on a different switch." 

Rostrums in both chambers are lit by pole-
mounted fixtures, which were reproduced from 
photographs and architectural renderings. The 
fixtures are connected to the dimming system, as 
is a surface-mounted spot luminaire highlighting 
the state seal in both chambers. 

Emergency lighting is provided by the lower 
tier of candelabra lamps in the Sunlight chande­
liers. 

"We didn't want to use typical emergency 
lighting, so we put the chandeliers on the emer­
gency system," Bentley says. "If the main circuit 
is broken, power is transferred to rocks of batter­
ies in four chandeliers in the Senate chamber 
and six in the House. The lamps wi l l burn for 90 
minutes." 

The job of lighting the rostrum and other des­
ignated points for live and closed-circuit broad­
casts went to the New York of f ice of Imero 
Fiorentino. The consultant installed 1,000-watt 
television-style lights to the sides of the attics and 

aimed them at different points in the chambers 
through holes cut in the coffered ceilings. Similar 
500-watt lamps were mounted under balconies 
on each side of the chambers The television 
lights operate on a separate switch from all 
other lights in the rooms and provide a criss­
cross pattern of beams that prevent shadows. 

"What I really like about this project is that 
the light is so diffuse," Bentley odds. "You walk 
into the chambers, and you don't know where 
it's coming f rom" 

Legislators in both chambers hove similar 
thoughts. They passed unanimous resolutions 
commending the work of the design and con­
struction teams. 

D E T A I L S 
PROJEa: MICHIGAN STATE CAPITOL, HOUSE AND 
SENATE CHAMBERS 

LOCATION: LANSING, Ml 
CUENT: S7Arf Of MICHIGAN 

RESTORATION ARCHITEa: RICHARD C. FRANK, AIA 
UGHTING DESIGNER: JUDITH BENTLEY, SWS 
ENGINEERING, INC. 

EUaRICAL ENGINEER: SWS ENGINEERING 
ELEaRICAL CONTRACTORS: QUALITY ELECTRIC and 
HAYES ELECTRIC 

HISTORICAL FIXTURE DESIGN CONSULTANT: 
WILLIAM SEALE 

TELEVISION SYSTEM CONSULTANT: IMERO FIORENTINO 
ASSOCIATES 

PHOTOGRAPHER: DIETRICH FLOETER 
UGHTING MANUFACTURERS: SPAULDING: Lisbon series 
400-walt metal halide luminaires, Lisbon series 400-watl HPS 
luminaires: SYLVANIA: MS400/C/HOR phosphor<oaled 
lamps, LU400/D coated lamps, Supersaver lamps in 32-, 
48; and 52-watts: JEFFERSON ART LIGHTING: Sunlight 
chandeliers: VICTORIAN LIGHTING: side chandeliers; 
CIRECAST: pole-mounted luminaires with single and multiple 
heads; ELLIPTIPAR: surface-mounted spot luminaires with 150-
watt tungsten halogen lamps; LEE COLORTRAN 
ENVIRONMENTAL LIGHTING: lighting control system 

Both the Senate and 
House chambers ore 
part of the Notional 
Register of Historic 
Places, thus mandating 
that the renovations 
could not change the 
rooms' original 
appearance. 
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Cinematic 
tuarv 

ON J BY EDWARD EFFRON 

Jhe author is president of Edward Effron Associates, 
New York. 

The original Film Forum, designed by Stephen Tilly, AIA, 
and the late Alan Buschbaum with lighting by Edward 

Effron Associates, hod been more than a movie theater It 
was a social center and downtown Manhattan meeting place 
for cinephiles, students, artists, and Soho visitors When the 
Wat ts Street building that housed it was demolished in 
September 1989, the marquee was spared, dismantled and 
sent to a warehouse to be stored until a second home could 
be found for the Film Forum. 

Most movie theater design teams hove to be content with 
on educated guess as to who the theater's clientele wil l be. 
But, during the initial fundroising and programming phase of 
the second Film Forum, the design team was fortunate enough 
to come in contact with the loyal, diverse core of people for 
whom the movie theater is a cardinal point in their lives. 

With them in mind, Stephen Tilly and I set out to house in a 
13,000-square foot space on the ground floor of a 12-story 
building three theaters, and a comfortable, ample foyer that 
would provide patrons with a living room for the social port 
of moviegoing. 

"The tradition of the atmospheric theater come into ploy 
(Drew Eberson, one of the originators of that tradition, had 
been a consultant on the previous Film Forum), not in a literal 
or nostalgic sense, but in a way that would help transport 
people out of their doily lives and into the world of the flicker­
ing image," Tilly soys. 

The dominant feature of the existing space was the 30-inch 

PHOTOS BY PETER AARON/ESTO 
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THE ORIGINAL MARQUEE (opposite page, top) is port of tlie 
second Film Forum's glass and metal facade. The freestanding 

glass sandwich and metal frame table (opposite page, below) is 
uplighted with MR-11 fixtures designed originally for outdoor 

use. The lobby's lighting (right and below) is soft and not overly 
bright, so patrons eyes' con adjust easily when they enter the 

darkened theaters. 

Playful architectural 
elements with lighting 

designed to emphasize their 
bold, clean lines create a 

second home for cinephiles 
at Soho's Film Forum 

.5 



THEATER LIGHTING is 
controlled by the film 
projectors which 
trigger o dimming 
system. 

diameter columns formerly required to support 
heavy printing machinery. In the new design by 
Til ly and col league Joy Hibbs, the columns, 
painted deep red, define the aisles of three the­
atres containing 137, 148, and 173 seats. 

The lobby is approximately a square—34 feet 
on a side, a mult iple of the 17-foot cei l ing 
height. Within the lobby, Tilly created a series 
of architectural events. 

"In order not to disf igure this volume, we 
housed the necessary functions in objects that 
populate the space: a pie wedge box of f ice, 
which seems to pivot from one corner; a serpen­
tine concession counter which skirts a column; 
and an underlit sandblasted gloss freestanding 
table nosing by a column in the middle," soys 
Tilly. "These objects ore consistent wi th Film 
Forum director Karen Cooper's wish for some 
playful geometric shapes—what she called the 
'Pee-Wee's Playhouse' look." 

To spore patrons' eyes the discomfort of 
adjusting from brightness to a darkened theater, 
the lobby lighting purposely illuminates only the 
architectural details, and does not introduce 
ambient lighting. Also, the refreshingly high ceil­
ings and the columns were pure concrete and off 
limits to wiring and lighting Thus, the lighting of 
the interior elements became more internalized. 

All the light is designed to come out of objects 

and reflect off the walls, ceiling, grid, carpet, or 
gloss; or from two linear, colored strips that rein­
force intersections or lines. A variety of sources 
project light through grids—the gloss block grid, 
the steel table base and wire gloss-top grids, 
and especially the skewed box of f ice "roof" 
grid—to cast emphatic shadows (Film people 

these shadow devices "cookies." supposed-CG 
ly invented by a director who had someone hold 
o ladder in front of the lights to cost eerie shad­
ows onto the set of a silent era thriller.) 

The ticket booth/manager's off ice, with its 
open, pipe gr id ceil ing structure became the 
aperture of a light fixture. A simple track was 
used, with fixtures pointing up through the ceil­
ing structure and down through the window with 
its strips of etched glass to create strong shad­
ows on the ceiling and floor. The ticket booth is 
framed in linear incandescent to light up the 
booth's interior as well as the ticket vendor. 

The free-standing table's top, mode of a sand­
wich of three different types of gloss, is lit from 
below by MR-11 fixtures incorporated into the 
table's design 

The concession stand is de l ineated wi th 
uneven patches of light recessed in the kick 
space Further attention is called to the conces­
sion by high profile, low-voltage stem fixtures 
The wal l w i th the menu is l it w i th recessed 
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C O N C E S S I O N 

BOX O F F I C E GtASS 

G L A S S E N T R Y DOORS 

G L A S S ENT/fiY D O O R S 

D I S P L A Y 

C A S E S 

Architectural Lighting June 1991 23 



AISLE UGHTS ore 
recessed parabolic 
fixtures specially 
adopted to use 
TIO iomps. 

adjustable PAR 30 fixtures. Above all this at the 
ceiling line is a linear strip of cold cathode, 
which is reflected by (parallel) linear fiber optics 
along the gloss block at the entrance. The color 
wheel circuit is isolated so that the color can be 
stopped or allowed to turn freely. 

Tota-lite fixtures from my design for the old Film 
Forum were reused to il luminate the wal l of 
posters. They also serve as a line of light to lead 
the audience toward the theater entrance. To light 
this entrance hall, I again used a simple theme 
from the former theater: exposed fluorescent 
tubes, recessed in vertical niches and fitted with 
neutral density sleeves to lower the light levels. 

The long hallway leading to the services and 
exit is lit with randomly placed fixtures. Their 
adjustability allows for simple downlighting or 
illumination of wall-hung exhibits. 

A passageway leading from the lobby gives 
contro l led access to the three theatres and 
dampens interior light and sound levels. 

The lighting in the theaters is controlled auto­
matically, triggered by the film projectors which 
activate a dimming system. The aisle lights are 
recessed parabolic fixtures specially adapted to 
use T 10 lamps. General light is from 10-inch 
theatrical scoops employing diffusing medio to 
soften the light. 

A control system was programmed to main­
tain automatic settings for all lobby and mar­
quee lighting. The top end trims of the dimmers 
have been slightly cut back to increase lamp life 
without sacrificing noticeable lighting effects. 

In September 1990, the or ig inal marquee 

was illuminated at the theater's new location on 
West Houston Street, part of the open and invit­
ing facade of the new Film Forum. 

"Out on the street we wanted a calm, civilized 
presence," Tilly soys. "The steel and gloss facade 
is intentionally austere in contrast to the colorful 
interior glowing behind it. The standoff Futuro let­
tering is from the modern tradition which has a 
history on the street in New York, and we tried to 
use it throughout to calm the graphic clutter that 
an operating theater generates." • 

D E T A I L S 
PROJEa: FILM FORUM 
LCKATION: NEW YORK 
CUENT: FIIM FORUM 

ARCHITEa: STEPHEN TILLY, AIA, AND JAY HIBBS, 
STEPHEN TILLY ARCHITECT 

UGHTING DESIGNER: EDWARD EFFRON. EDWARD 
EFFRON ASSOCIATES 

STRUaURAL ENGINEER: ROBERT SILMAN ASSOCIATES 
HVAC ENGINEER: SEYMOUR BERKOWITZ & ASSOCIATES 
ACOUSTICAL ENGINEER: KLEPPER MARSHALL KING 
RMS SERVICES: RMS SERVICES 
CONSTRUaiON MANAGER: RAMPART CONSTRUCTION 
PHOTOGRAPHER: PETER AARON, ESTO 
PHOTOGRAPHICS 

LIGHTING MANUFAQURERS: Halo: track fixtures in ticket 
booth; Norfaer/ Belfer: Speclraiinea m ticket booth window, 
and strips in concession stand; B-K Lighting: uplights in free­
standing table; Osram: lamps in concession stand; Modular 
Lighting: stem fixtures at concession stand; Staff Lighting: PAR 
30 fixtures near menu; National Cold Cathode Corp.: cold 
cathode at ceiling line; Fiberstars: fiber optics along entry 
glass block; Lowel: Tota-lites illuminate wall posters; 
Swivelier: Orbiler fixtures in hallway; Lehigh: dimming 
system; Engineered Lighting Products: aisle lights; Colortran: 
Viewpoint control system 
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A R C H I T E C T U R A L 

DESIGN FOCUS 
REPORT 

TAKING RECREATION SERIOUSLY 
IT'S raONIC T H A T T H E PLACES W E C R E A T E for play—places w h e r e the body Ls 

refreshed and the spirit restored—can be accident and injury traps if poorly 

designed. Detailed here are glare-free, efficient lighting systems that allow athletes 

to w o r k out safely and comfortably in the McClain Athletic Training Facility, and 

the U.S. Coast G u a r d Academy's pool. The lighting i n the Tropical B i r d House at the 

Audubon Zoo insures the health and well-being of our feathered friends there. A n d 

"The Need F o r Accurate Photometries" explores the necessity for specific fixture 

information in order to produce safe designs. — Wf 
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Recreational 
Lighting 

DESIGN 
FOCUS REPORT 

McCLAIN 
ATHLETIC TRAINING FACILITY 

TRAINING GROUND 

Remember doing exercises on the floor 
of your high school gym? Remember 

being forced to stare into the blinding light 
of those giant metal halide lamps as you 
struggled to do the umpteenth leg lift for 
your overweight phys. ed instructor? 

Wel l , that beaming glare is exactly what 
the University of Wisconsin-Madison wanted 
to avoid when it decided to construct its 
McClain Athletic Training Facility, 

The space is used as an indoor practice 
field for all of the intercollegiate athletic pro­
grams, especially the football team. The big 
challenge faced by the lighting group from 
Howard Needles Tommen & Bergendoff 
was creating a scheme that would be bright 
enough for the players but without the glare 
of a direct lighting system. 

"Downlighting was taken out of the plans 
right away because they didn't want the 
quarterbacks, receivers, or any of the other 
athletes looking up and seeing the lights," 
says project manager John Burgan 

Another reason downlighting was nixed 
was because the architectural team from 
Bowen Wi l l i amson Zimmerman chose a 
Teflon-coated fiberglass fabric for the roof­
ing. The translucent material, which covers 
75 percent of the 220-foot x 330-foot field, 
acts OS 0 skylight, allowing ample illumina­
tion in to assimilate dayl ight condit ions, 
even on a cloudy day The roof has six 
major arches, the highest point being 65 
feet arching down to the side walls, which 
ore 15 feet high. 

These various factors forced the HNTB 
team to mount the fixtures 14 feet up on the 
side walls of the field. 

"One of the most difficult ports of the job 
was getting uniform light on the field while 
working with the shape of the roof," Burgan 
soys. "Basically, we ended up mounting the 
fixtures on the side and then tried to elimi­
nate OS many of the shadows as we could." 

The team specified 180 metal halide fix­
tures. Ninety 1,000-watt lamps are mounted 
at a 63-degree angle on each side of the 
f i e l d . The f i x t u res are c i r c u i t e d and 
switched into thirds so that various light lev­
els can be provided, depending upon the 
amount of sunlight available and the event 
going on inside 

"This is a light fixture that is mode for sport­
ing facilities," Burgan soys "The client request­
ed metal halide because they really didn't 
wont the yellow color you get with sodium 
lamps. Also, this lamp's design offers good 
photometric performance and light control." 

The fixtures are fitted with metal shields to 
protect the athletes' vision and reflect the 

2 Recreational Lighting 



TOUGH STUFF: Strong roofing fabric mode of 
Teflon-coated material arches high above the 
University of Wisconsin-Madison's indoor 
practice field. The fabric reflects the light of 180 
1,000-watt metal holide fixtures. 

F U R T H E R M O R E 

•The project received the 1990 Edwin F. 
Guth Memorial Award of Excellence from the 
International Illumination Design Awards com­
mittee of the Illuminating Engineering Society 

•The fabr ic cei l ing is designed to be as 
capable of handling heavy weather conditions 
—including snow and winds—as any other 
roofing material 

light up to the fabric roof. At night with all 
the fixtures on, the overage footcandle level 
is 64 The roof itself was determined to be 
66 percent reflective. 

Despite the lack of flexibility in the fixture 
placement, Burgon soys the lighting team is 
very satisfied with the outcome. 

"It was 0 different type of project to work 
on because there just aren't many of them 
built," Burgon soys "But the technique could 
be used in other appl icat ions. Since the 
lights are so for away from the roof, you get 
0 nice, even illumination. For your average 
high school or college, it wouldn't be used a 
lot because it's not the cheapest solution. But 
for somebody that wonts to upgrade a facili­
ty, it's very applicable." 

The McCloin fac i l i ty , complete wi th a 
weight room, lop pool, meeting rooms, and 
lockers, cost about $9 5 million in total. 

"I think the outcome speaks pretty highly 
of the vision that the athletic department and 
the university hod," Burgan soys. 

—Catherine Schetfing Salfino 

D E T A I L S 
PROJECT: MCCLAIN ATHLETIC TRAINING FACILITY 
LOCATION: MADISON, Wl 
CUENT: UNIVERSITY OF WISCONSIN-MADISON 
UGHTING DESIGNER: HOWARD NEEDLES TAMMEN 
& BERGENDOFF: HARVEY K. HAMMOND, partner-in-
charge; ROBERTA. LEICK, associate in charge; JOHN 
BURGAN, project manager: JiM STANISLAWSKI, 
lighting designer; DOUG SAUER. electrical engineer; 
ARCHPTEa: 8 0 W 5 N WILLIAMSON ZIMMERMAN 
ASSOCIATE ARCHITEa: HNTB SPORTS 
ARCHITECTURE GROUP 
PHOTOGRAPHER: MIKE SINCLAIR 
UGHTING MANUFAaURER: HI-TEK SPORTS: lighting 
fixtures; BIRD AIR: roof fabric 
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Recreational 
Lighting 

DESIGN 
FOCUS REPORT 

U.S. COAST GUARD 
POOL HOUSE 

MILITARY PRECISION 

MAKING A SPLASH: 
The r»ew metal holide 
system, with 
incandescent 
emergency lighting, 
rejuvenated this dimly-
lit Connecticut pool 
house (below), fulfilling 
the request for a 
higher level of 
illumination. 

Making a decis ion to mod i fy one 
portion of a space often leads to 

the necessary improvement of its other ports 
As 0 result, the project may be transformed 
into something entirely new, when the origi­
nal plans really just called for on alteration. 
This is what happened at Roland Hall's swim­
ming pool , port of the U.S. Coast Guard 
Academy facil i ty in New London, CT. 

The issue of environmental safety was the 
impetus that started the boll rolling: Asbestos 
in the pool area's concrete slab ceiling hod 

to be removed. This clean-up became the 
d r i v i ng fo rce behind the much-needed 
relighting of the natatorium 

"The swimming coach requested that as 
part of the asbestos removal project, the 
facility be equipped with o newer ond better 
system that would upgrade the footcandle 
level," soys Norman Folk, president, Voigt 
Lighting Industries, Inc 

Renovation and installation time was an 
important consideration, and hod to be kept 
to 0 minimum, since the pool would remain 
unused during the construction period. 

High-intensity discharge (HID) sources 
now replace the fluorescent lamps that pro­
vided illumination of the pool for its many 
years of existence Over the spectator area 
there are two rows of eight fixtures. Each of 
these 16 units use 175-watt metal holide 
lamps The 32 luminoires over the water, 
divided into four rows, use 400-watt metal 
halides 

"We decided to use a group of 400-watt 
lamps over the pool and a group of 175-
w a t t lamps over the b leachers so that 
approx imate ly one-third the il lumination 
would be provided over the spectator sec­
tion OS compared to the active pool area," 
Folk says. 

Since 0 new non-asbestos ceiling was to 
be suspended below the concrete ceiling, 
the lighting units hod to accommodate not 
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only the existing orifices in the old surface, 
but hod to extend down sufficiently to pene­
trate the new ceiling 

Recessed fixtures hod been mounted in 
the concrete, leaving square holes in the 
ceiling. 

"The location of the lights was f ixed," 
Folk soys, "but the openings no longer 
shone on the surface due to the new, hung 
ceiling that was installed about 5.5 inches 
below the concrete deck " 

The T-bors and acoustic ceiling tiles are 
hung by wires, providing enough strength to 
support the tiles, but not enough to carry the 
weight of o fixture So the fixtures had to 
hong from the original ceiling and penetrate 
the new surface 

The acoustic panels ore left out where the 
new fixtures are placed, making it appear 
as if the units ore installed in the tile. The fix­
tures' stainless steel faceplates ore set 
against T-roils to further this illusion 

The units are all provided with top-servic­
ing capability, so maintaining the system is 
relatively easy. 

"There's a crawl space above the con­
crete ceiling," Folk soys, "so to replace a 
lamp you simply reach through the holes 
that ore cut in the old ceiling, lift up the top 
of the f ixture, and relomp from above. It 
doesn't disturb the lens and the trim, and the 
process is not visible to those below." 

Two systems for emergency lighting were 
also designed—for long-range and tempo­
rary outages Eight of the 175-watt fixtures, 
and 16 of the 32 400-wat t fixtures ore pro­
vided with incandescent sockets, which ore 
separately wired to o circuit. The circuit is 
energized by o motor generator set that pro­
vides emergency power in case of a pro­
longed power outage. Six additional units 
ore supplied with a quartz relay and socket, 
which ore instantly energized when there is 
o power interruption. 

"In the event that the electrical lines lose 
power for even a second, the metal holides 
go out," Folk soys. "But they don't come on 
r igh t a w a y —in the nature of a l l HID 
sources—and take o few minutes to restrike. 
So an incandescent lamp burns until the 
metal holides go back on. During that peri­
od of time you want enough light for every­
one to feel comfortable and safe; but as 
soon as the power is restored, you want the 
auxiliary lights to shut off." 

If the power is lost altogether, a back-up 
motor generator automatically kicks in and 
produces electricity 

"The power is not enough to drive every­
thing in the whole building, but it does give 

electricity to incandescent lamps in 16 fix­
tures over the poo l , " Folk soys. "There's 
enough light to evacuate people if neces­
sary, or to continue swimming safely. In 
other words, if you hove a long power fail­
ure, one set of lights goes on giving you 
enough light to see. 

"What mokes the project so interesting is 
that it's on old existing installation that hod 
to be renovated for reasons other than light­
ing," Folk says. "It required o rather unique 
set of solutions using fixtures that were mode 
to fit the very restricted conditions that exist­
ed on the job. So, out of need dictated by 
an asbestos removal requirement, there fol­
lowed o new lighting system that completely 
modernized the entire pool area." 

It's now 0 contemporary-looking pool, 
which is in an old building that does not 
hove the modern, high-tech look the pool 
has. "They hod a dingy looking pool: the 
fluorescents were old, worn-out, and dirty," 
Folk says. "And now, it looks like a brand-
new environment." 

—Christina Lamb 

D E T A I L S 
PROJEa: U.S. COAST GUARD ACADEMY 
SWIMMING POOL 
LOCATION: NEW LONDON, CT 
CLIENT: U.S. COAST GUARD ACADEMY 
ARCHITEa & UGHTING DESIGNER: W. GEORGE 
PERKINS; ARCHITECTURAL SECTION, U.S. COAST 
GUARD ACADEMY 

PHOTOGRAPHER: PETER GOODMAN 
LIGHTING MANUFAaURER: VOIGT LIGHTING 
INDUSTRIES, INC. 

FIT TO A "V: The 
detailed drawing 
(aixjve) shows the 
lighting unit that was 
developed to be 
attached to the existing 
concrete surface and to 
penetrate the new 
acoustical ceiling. A 
400-watt metal halide 
lamp is installed 
beneath a reflector with 
removable top lid. A 
100-watt incandescent 
emergency lamp can be 
installed below the 
metal halide lamp as 
required. 
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Recreational 
Lighting 

DESIGN 
FOCUS REPORT 

ACCUMTE 
PHOTOMETRIC 
iNFORMAnON 

BY TONY J . ADAMS, lES 

The author, an independent lighting designer, has 
worked on a variety of commercial, institutional, and pub­

lic projects, and has gathered, processed, and applied 
photometric data for computer lighting programs. 

Those who specify lighting need more than just a 
knowledge of lamp types when creating a layout. 

They need product in format ion that w i l l help them 
choose products which fit their design parameters. One 
way to get the lighting manufacturing industry to respond 
with the required product information is to let them know 
about the specifiers' needs. 

Lighting calculations con be divided into two cate­
gories: room averages and specific point-by-point calcu­
lations Averages ore easily achieved by the zonal cavity 
calculation method using coefficient-of-utilizotion charts 

But point-by-point calculations require complete can-
dlepower distribution information at all vertical angles, 
and 0 minimum of three horizontal angles (parallel, 45 
degrees, and perpendicular). In the cose of a point 
source, severa l degrees of ho r i zon ta l angles ore 
required depending on the reflector design (symmetrical, 
asymmetrical, woll-wosher, etc.). These values allow the 
designer to plot accurate footcandle measurements at 
specific points on floors, walls, and ceilings; to deter­
mine exitance values for indirect lighting and floodlight­
ing; and to predict cutoff angles for avoiding visual glare 
and for dramatic feature lighting effects 

Recently, I compared library stock lighting alternatives 
using the some lamp types, mounting heights, stock 
heights, surface reflectivities and lumen depreciation fac­
tors (I obtained all my photometric information from inde­
pendent test reports). By calculating the luminoires' perfor­
mances under identical conditions, I was able to label 

NANUrXCTUKEK ABC A 3 Y m C T m C KLUOBESCBNT LUMINAIRE CATAIXXJ HO. 3345 
3PECUlJl« XEPl-BCTOR. SHAP-IN ACRYLIC PRIBMATIC LENS, ADVANCE H-140 BALLAST 

ONE I ' 40T lS / in i rLUORBBCENT LAMP. LUMEN RATING - JJOO LMB. 
EXAMPLE ASYMMETRIC MICRO-TEST L I T E RUN 

CANDLEPOHKR SUMMARY OUTPUT 
BEAM S I D E LUMENS 

6 7 . 9 ACROSS 
375 
JOB 
J76 
a?. 
J.,.: 
••,1... 
i-.f. 

117 
138 
!44 

ANGLE ALONCi 
276 

« LAHF 
1 6 . 6 ' 
27 . 8^ 

79 .81 
51 .95 

100.0! 

LUMINANCE SUMMARY - CD. / SO. M. 

ALONC 
1974 
1649 
1108 

S67 
105 

45 
3173 
3067 
2897 
2854 
2903 

ACROSS 
3614 
3661 
3575 
3459 
3545 

• " E F F I C I E N C Y - 4 1 . 3 * • • 

S/MH - J . 3 
SC(ALONGl - 1 . 3 , BC(ACROSSI - 3 . 3 
C E R T I F I E D BY: 

DATE! 
JAN 1 5 , 1989 

PREPARED FOR: 
MANUFACTURER ABC 

ANYTOHN, USA 

F I G U R E 1 

"brand four" as 3:1 uniformity, compared to "brand f ive" 
as 8:1 uniformity, based on equivolent design parameters 

Needless to soy, brand five's published description 
stated 0 3:1 uniformity ratio, but 3 of what to 1 of what? 
Maximum to minimum output? Average to minimum out­
put? What type of lamp? What type of ballast? What 
mount ing height? W h e r e w e r e the measurements 
token—at the floor or desk height? 

Interpreting a luminoire manufacturer's "photometric 
informotion" blurb from a catalog con be frustrating 
confusing, time-consuming, and lead to occasional ly 
unwarranted mistrust of an otherwise ef f ic ient and 
accommodating manufacturer. Typically, o manufactur­
er's catalog data caters to the zonal-overage calculations 
with coefficient-of-utilizotion charts and spocing-to-mount-
ing height ratios. 

Coefficient-of-utilization charts ore fine for confirming 
power budget projections, but to design vertical wall illu­
mination, uniformity of illumination, and cutoff angles you 
need on accurate, complete condlepower curve and 
accompanying photometric information(Figure 1), not the 
typical smooth nondescript curve (Figure 2) usually pro­
vided by catalog cuts. You can find more realistic curves 
in manufacturers' catalogs, but sometimes without any 
condlepower reference values (Figure 3) Some manufac­
turers don't print o curve at oil—relying on coefficient-of-
utilization charts (Figure 4) Most of this information is 
shown OS on excerpt from "Independent Testing Lab 
report #xyz." If the report is available to the manufactur­
ers, why not just print the whole report in the catalogs? 

Some companies claim that their photometric informa­
tion is sensitive and not for public use; they fear another 
manufacturer wil l steal the reports and use them to copy 
0 design. Wel l , anyone con purchase a luminoire and 
have an independent test performed to easily obtain that 
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Photometries 
Candlepower Distribution 

Vertical 
angle 0 45 90 

0 256 256 256 
10 240 259 273 
20 241 295 335 
30 212 300 356 
40 171 291 350 
50 122 253 325 
60 85 220 295 
70 44 165 235 
80 12 126 200 

Spacing Criteria 
1.7 diagonal 1.9 adjacent 

F I G U R E 2 

information. And some design and engineering firms wil l 
not give credence to photometric information that does 
not come from on independent test report. 

More and more manufacturers have been supplying 
photometric data on their products in the Illuminating 
Engineering Society's (lES) format for use in computer 
lighting programs. This information almost exclusively 
comes from independent photometric test reports or from 
an in-house testing facil i ty Few lighting manufacturers 
actually print the report in their catalogs, which to me 
seems contradictory to the practice of mailing out their 
complete product line's photometric data on floppy disks 
for the lES, 

The lES has established a standard for testing, be it 
near-field or far-field photometry. I propose the establish­
ment of a similar standard for presenting the information 
to specifiers. This information, however, is far too subjec­
tive to rate in "overall performance" values; what out-per­
forms similar luminoires in one condition may be next to 
worthless in the next situation. It is my belief that a cata­
log's "quick-cole" type of layout charts are valuable only 
if your conditions perfectly match the example. 

So we really need to return to the initial test reports 
and perform calculations based on actual conditions. 
And the only way to achieve reliable results is to hove 
the correct photometric curve and associated candle 
power values. This issue of providing adequate and per­
tinent photometric data is in my view every bit as impor­
tant OS o UL label, and it would be in the manufacturer's 
best interest to provide it to the potential specifier in a 
readily available manner, 

(The topic of accurate photometric data, what it 
means, and how to interpret it was presented in "How 
To Use Photometric Data," by Alfred R. Borden IV, in the 
August 1990 issue of Architectural Lighting.) 

Providing adequate and 

pertinent photometric data 

is every bit as important as 

a UL label, and it would be 

in the manufacturer's best 

interest to provide it to the 

specifier in a readily 

available manner. 

DATA 

PLAN 

0° PLANE 

F I G U R E 3 

ENGINEERING DATA 
ZONAL CAVITY METHOD 

ITL Report N o . S B M I 
Effective Floor Cavity Reflectance 0 20 

RC 80 70 50 
- .V 70 50 .10 10 70 50 30 10 50 30 10 

1 76 74 ,•1 69 74 72 70 68 69 67 66 
2 71 66 62 59 69 65 62 59 63 60 57 
3 66 60 55 52 64 59 55 51 57 53 50 
4 61 54 49 45 60 53 49 45 52 48 44 
5 49 43 39 55 48 43 39 47 42 39 
6 52 44 39 35 51 44 39 35 43 38 35 
7 49 40 35 31 47 40 34 31 39 34 31 
8 45 36 31 27 44 36 31 27 35 30 27 
9 33 27 24 40 32 27 24 32 27 24 

10 38 30 25 21 38 29 24 21 29 24 21 

F I G U R E 4 
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Recreational 
Lighting 

DESIGN 
FOCUS REPORT 

AUDUBON ZOO 
AVIARY 

DAYLIGHTING 
F O R T H E BIRDS 

SUBSTUUTE SKY: 
Translucent glass cuts 
heat and glare to 
provide comfort for 
both the birds and the 
visitors to the Tropical 
Bird House at the 
Audubon Zoo. 

The ball mynos, wrinkled hornbills, and 
Micronesion kingfishers that ore native 

to 0 tiny island off Guam ore only three of 
175 exot ic species brought together to 
inhabit the lush greenery, indigenous to the 
rain forests of Malaysia and Brazil, in the 
T r o p i c a l Bird House at N e w O r l e a n s ' 
Audubon Zoo. 

The bird house, which is the centerpiece 
of a new $1.5 million addit ion known as the 
Oppenheimer Complex, is over 12,000-
squore feet and 26 feet at its highest point. 
Maintaining a proper habitat for these valu­
able birds, many of which ore endangered 
species, is critical to their survival and to the 
enjoyment of zoo patrons Since the abun­
dant f lora is 0 key to sustaining the bird 
house's tropical environment, a substantial 
amount of sunlight is required for the deli­
cate plant life to flourish. 

Design Consortium Ltd., a New Orleans 
architectural firm with a 15-year relationship 
wi th Audubon, enclosed the ov iory wi th 
insulated translucent sandwich gloss panels, 
which transmit and diffuse light 

"Maintaining o constant 75-degree tem­
perature inside the aviary, regardless of 
external weather conditions, is essential," 
soys Design Consortium's project manager. 
Carlos Coshio. "Any significant fluctuations 
could hove serious consequences, and the 
heat con be pretty brutal in New Orleans. 
The comfort of visitors has been insured as 
well. W e didn't wont them looking up and 
seeing bright spots" 

Coshio soys traditional glazing was not 

considered for the project, 
"Clear gloss gets dirty, glare obstructs the 

view," Coshio says. 
A translucent gloss was selected instead 

because it transmits a soft, worm glow. The 
exterior is protected by a permanent gloss 
erosion barrier that requires little in the way 
of maintenance. 

Two walls have been constructed using 
clear gloss panels, so visitors wil l be able to 
look at outdoor exhibits planned for future 
installation 

Four fixtures with R-11 lamps are mounted 
on each of four columns in the bird house's 
center and two single fixtures at the exit 
door They provide security lighting and illu­
mination at night for guests at parties held at 
the zoo throughout the year. 

Meanwhile, the ornithologists at the zoo 
continue to administer o government-sanc­
tioned propagation program to perpetuate 
the imperiled species in their core. Breed­
ing, they say, has always been possible, but 
now they hove ample room to allow free fly­
ing among many specimens The birds wi l l 
never be able to live in their native environ­
ments, but the Audubon Zoo is the next best 
thing to being there. 
D E T A I L S 
P R O J E a : TROPICAL BIRD HOUSE. AUDUBON ZOO 
L O C A T I O N : NEW ORLEANS 

C L I E N T : AUDUBON ZOO 

A R C H r r E a & U G H T I N G D E S I G N E R : CARLOS 

CASHIO, DESIGN CONSORTIUM LTD. project manager 
U G H T I N G M A N U F A C T U R E R : KALWALL 

CORPORATION: translucent composite sandwich 
building panels; RAB ELECTRIC: security hxtures 

8 Recreational Lighting 





BY CATHERINE SCHETTING SALFINO 
MANAGING EDITOR 

A fter suffering through a calamitous past, Hoboken, 
NJ, spent the '80s reviving itself, eventually becoming 

0 spot of choice for the twenty- and thirty-something crovs^d to 
live, work, and ploy 

After watching this dramatic and lucrative resurrection, it 
seems neighboring Jersey City is claiming the '90s as its 
renaissance period Already home to a major moll, condo­
minium projects, and off ice buildings, the Hudson River town 
has acquired the unofficial title of "The Gold Coast." 

One new building, Exchange Place, is a major part of the 
changing scene Thirty-two stories toil with a magnificent view 
of Manhattan, the building's top seven floors serve as New 
Jersey headquarters to the National Westminster Bank 

The new tower, which was completed in the fall of 1989, 
was designed by The Grod Partnership a firm that also pro­
vided the interior contracting Lighting for the two executive 
and dining floors, and the lower f ive service department 
floors was provided by Martin Shaffer, principal of Martin 
Shaffer Associates. Hoboken NJ. 

To make the most of the view, on extensive glass envelope 
wraps around the floors letting light pour in. especially in the 
main reception area by the grand staircase. 

"This area sets the tone for what the bonk and the archi­
tects were trying to do," Shaffer says "They wanted to pro­
ject an image of traditional strength and stability housed in 
an extraordinary building with an extraordinary panorama. 
The decor and the lighting in the executive areas were to rep­
resent timeless strength of a very successful bank." 

However, the abundance of sunlight proved to be a stum­
bling block when creating a complementary lighting design 
in that area 

"Two different wottages of lamps were used because even 
though the ceiling height is about 10 feet, the other 14 feet 
above the stairs caused a brightness problem," Shaffer says. 

PHOTOS BY ROBERT I FAULKNER 
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A FABULOUS FOYER: Incandescent A 
lamps work with plentiful daylighting to 

emphasize the many textures found in 
Notional Westminster's main entrance. 
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"We needed fo control the light level of vertical 
surfaces in the other areas and the general 
brightness of the stairs. Except where there ore 
pictures the lamps ore straight downlights so 
that they vvouldn't have to be re-aimed during a 
relamping" 

A combination of lOO-waft A 19 and 150-
wott A 21 lamps, housed in 4- and 6-inch open 
reflector downlights with gold olzok cones, bal­
anced the brightness in the space. 

The stairs connect the executive and board­
room floor with the dining/meeting rooms on 
the second level For all of their conservatism, 
these areas feature a rather exotic lighting and 
dimming system, Shaffer soys 

Three different lamp types were incorporated 
into the executive secretarial space. Existing is a 
fine mix of fluorescent cove lighting in the back­
drops; 40-watt triphosphor fluorescents in 3-foof 
X 3-foot parabolic troffers for general ambient 
lighting; and incandescent halogen downlight-
ing, which provides the key to the richness of the 
soft color All of this is controlled by dimmers 

"The fluorescent is for the work surfaces and 
the files," Shaffer soys. "The vertical surfaces 
carry a consistent tone with the fluorescent and 
halogen mix, except in areas where artwork is 
highlighted." 

The fluorescents work because they aren't 
overly bright, yet they provide economical task 
lighting he soys The cove lighting not only illu­
minates the painting but provides functional task 
lighting 

"One of the fundamental things we hove to 
realize as contemporary lighting designers is 
that in these executive offices, where aesthetics 
ore very important, we're dealing with on elec­
tronic office." Shaffer soys "In these sprawling 
opulent spaces are little computers that people 
hove to work with. The problem we face is how 
to enhance the space and still end up with tech­
nically correct lighting that allows people to see 
we l l " 

Shaffer soys the fluorescents provide good 
color and ambient values at relatively low moin-
tenonce costs The incandescents odd texture to 
the wood and metal surfaces, while providing 
warmth without shadows. 

The combination of fluorescent 3-foot x 3-foot 
troffers, and incandescent accent and wall-wash­
ing was put to use again in the executive pas­
sageways Only here, a decorative pendant that 
uplights the ceiling recess was added. 

"The fixture was used to enhance the architec­
tural feature," Shaffer soys "Without light in 
there, the detail just wouldn't work " 

The passage leads to the executive board­
room This space. Shaffer says presented 
unique chollenges because the combination of 
lighting fixtures hod to be coordinated with the 
dome. 

The 24-foot diameter dome is illuminated with 
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dimmable, 40-watt triphosphor Huorescents. 
"The warm, 3,000K lamps are staggered," 

Sha f fe r says. " A n d fhe w a y the dome is 
designed, there is a minimum amount of shad­
owing " 

Fluorescent downlighting is present over the 
pictures of the bank's founders. The columns are 
washed with illumination from 500-watt tungsten 
halogen lamps Incandescent 150-watt PAR 38 
quartz fixtures ore recessed over the doors to 
highlight and color the wood. 

"Also, the architects decided that localized 
task lights would complement the design and 
give each board member individual lighting con­
trol at their seats with the brass lamps," Shaffer 
says 

The boardroom lighting is also on a dimming 
system to control the intensity of the fluorescent 
and incandescent sources. 

"If they wont to worm up the room, they can 
simply dim it," Shaffer soys. "The system is also 
preset for meetings and other affairs they might 
hold in the room." 

The splendorous dining rooms bosk in worm, 
recessed cove lighting. There are main and pri­
vate dining quarters. The goal for both, Shaffer 
soys, was to provide a dimmable system with 
worm color characteristics. 

The intricate patterns of the ceiling coffers in 
both d in ing areas are ind iv idua l l y l i t w i th 
3,000K triphosphor lighting The private dining 
room receives special treatment with the frosted 
bowl pendant 

"In certain areas like the entries, there is some 
incandescent downlighting," Shaffer soys. "But 
the general feeling was that the triphosphors 
provided the richness and texture we needed." 

The success of the project, Shaffer soys, was 
due to the architect and, in no small port, the 
client and vice president, Tom Yuen. 

"He understood the importance of good light­
ing and was able to get the right budget (which 
is undisclosed) and maintain the right influences 
on the space," Shaffer soys. • 

D E T A I L S 
P R O J E C T : NATIONAL WESTMINSTER BANK/NEW JERSEY 

L O C A T I O N : EXCHANGE PLACE, JERSEY CITY, NJ 

CLIENT: NATIONAL WESTMINSTER BANK 

U G H T I N G D E S I G N E R : MARTIN SHAFFER, MARTIN 

SHAFFER ASSOCIATES. 

ARCHITECT: GRAD PARTNERSHIP 

INTERIOR D E S I G N E R : GRAD PARTNERSHIP 

ELECTRICAL C O N T R A C T O R : F O R E S T ELECTRIC 

P H O T O G R A P H E R : ROBERT I. FAULKNER 

U G H T I N G M A N U F A C T U R E R S : LIGHTOLIER: dimming 

system, 26-v/alt compact fluorescent lamps: KURT VERSEN: A 

19, A 21 lamps: COLUMBIA LIGHTING: 3-foot x 3-foot 40-

watt fluorescents: LINEAR LIGHTING CORP.: indirect cove 

ligfiling: NATIONAL CATHODE: 200-walt cove lighting 

system: UGHTING TECHNIQUES: 500-watt quartz lamps 

OFFICE OPULENCE: Worm triphosphor lamps gently illuminate the main 
(opposite page, top) and single dining rooms (above) in the bank's 

headquarters. The executive corridor (opposite page, bottom) features a 
decorative pendant that generously uplights the ceiling recess. The secretarial 

work space (below) is illuminated with a combination of fluorescent cove 
lighting, 40-watt triphosphors in 3-foot x 3-foot troffers, and incandescent 

halogen downlighting. Dimmers control light levels for all fixtures. 
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T E C H N I Q U E 

ARCHITECTS' PERCEPTIONS O F 
D A Y U G H T I N G IN COMMERCIAL 
BUILDING D E S I G N 

BY MARK P. HAHRUP AND RICHARD O. WEIJO 

rfie authors are a research scientist, Pacific Northwest Lab­
oratory, Richland, WA, and senior project manager, Portland 

General Electric, Portland. OR, respectively. 

uring the post 15 or 20 years, significant resources 
have been expended by the U.S. Department of Ener­

gy to develop new daylighting technologies, yet many of 
them ore not sufficiently used Factors that might affect the 
likely market acceptance and adoption of these technologies 
have largely been ignored 

In response to this lack of knowledge, an effort has been 
mode to systematically identify, catalog, and understand 
architects' and engineers' perceptions of daylighting products 
and systems. B F Roberson and S.A. Harkreader at Pacific 
Northwest Laboratory (see reference) conducted focus group 
discussions with these professionals to elucidate the reasons 
why they do or do not use daylighting systems Insight gained 
from these sessions was used to develop a national survey of 
daylighting practices 

This survey focused on developing on accurate profile of 
architects' knowledge, perceptions, and use of daylighting in 
commercial building designs The survey findings aimed to 
identify some of the barriers that exist in the commercializo-

T A B L E l — T H E MAJOR B E N E F I T S 
O F U S I N G D A Y U G H T I N G 

Category 
Energy Conservation/Energy Efficiency 
Aesthetics/Pleasant Psychological Feelings 14 2 
Economy/Operating Costs/Money Savings 78 
Quality of Light 60 
Natural/Connection to Outdoors/Nature Beauty 52 
Color of Light/Color Balance/Color Rendition 3 3 
Worker Morale/Occupant Productivity 20 
Mokes Room Look Bigger/Perception of Space 1 1 
Design Quality/Beauty of Facility/Appeal 1 1 
Comfort 8 
Easy on Eyes/Visual Comfort 6 
Reduced Project Costs/Development Costs 4 
Other 23 
Total 603 

tion or use of daylighting technologies 
In this survey daylighting was defined as the intentional 

use of natural light as a partial substitute for artificially gener­
ated light 

A phone survey of commercial design architects throughout 
the United States, whose names were drown from the 1987-
1988 membership directory of the American Institute of Archi­
tects (AIA). was conducted from January l l-Februory 8, 
1989. The actual usable sample consisted of 593 architects, 
of which 308 responded to the survey. 

Issues addressed in this survey included architects' under­
standing of daylighting the major influences in the daylight­
ing decision process, the appropriateness of specific building 
types for daylighting, the sources relied on by architects for 
technical and product information, and the design aids they 
prefer for the future. 

Thirteen categories of daylighting benefits (Table 1) were cre­
ated from the architects' responses. Ninety-four percent of the 
architects were able to provide at least one benefit associated 
with daylighting On average, architects cited two benefits of 
daylighting. The most frequently mentioned advantages relate to 
energy conservation or efficiency improved aesthetics or atmo­
sphere, and reduced operation costs or monetary savings 

The responses based on an architect's familiarity with day-
lighting showed that those more familiar with daylighting 

tend to cite more benefits than those 
who are not One possible explanation 
for this is that those who ore more 
familiar with daylighting hove used if 
more and, as a result, ore more knowl­
edgeable about the benefits. Frequency 

155 
D A Y L I G H T I N G P R O B L E M S 

VV'hen asked about the major prob­
lems a s s o c i a t e d w i t h d a y l i g h t i n g 
designs, 91 percent of the architects 
provided at least one with an average 
of 17 problems per architect The most 
frequently cited problems relate to light­
ing control and heat gains (Table 2) 

Segment ing the prob lems by on 
architect's familiarity with daylighting 
showed that architects who are very 
familiar wi th dayl ight ing ci ted more 
problems (1.78 on overage) than did 
architects who were somewhat familiar 
and not very familiar with the subject 
(1.60 and 1 4 7 , respec t i ve ly ) . This 
f inding wou ld seem to suggest that 
architects who ore very familiar with 
daylighting view it more negatively 

To avoid drawing the wrong conclu-
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sion, it is important to note that these 
archi tects c i ted more benef i ts than 
problems with daylighting and. there­
fore, appear to view daylighting posi­
tively Indeed as one daylighting expert 
po in ted out, d a y l i g h t i n g ' s best or 
strongest proponents (i e , those who 
have used it extensively) ore more 
knowledgeable about this technology, 
and therefore, can probably cite more 
potent ia l problems than the typ ica l 
architect. 

P A Y B A C K P E R I O D S 
The payback period is the number of 

years required for the savings from a 
new product to pay back its higher ini­
tial cost Architects generally felt that 
the longest payback period a client 
would accept is seven years. The archi­
tects w e r e then asked what they 
thought the payback period for day-
l ight ing w a s ; aga in , their ove rage 
response was seven years. 

Architects do not 
consider energy 
savings to be the 
primary or major 

benefit of 
daylighting. 

Familiarity with daylighting appears 
to influence architects' estimates of pay­
back periods. The results indicate that 
architects who ore very familiar with 
daylighting estimate a shorter payback 
than do those who ore less famil iar 
with daylighting. The average estimate 
from those who are very familiar was 
six years; those who are somewhat 
familiar estimated seven years; and 
those who ore not very familiar estimat­
ed eight years. 

This pa t te rn a lso holds fo r the 
responses to the question about the 
payback period a client would accept. 
Again , the archi tects who are very 
familiar with daylighting estimated six 
years; both other groups estimated that 
a seven-year payback period is the 

longest a client would accept Thus, 
those who are not very familiar wi th 
daylighting perceive its payback period 
to be longer than what their cl ients 
would accept. This suggests that on edu­
cat ional campaign d i rec ted t o w a r d 
architects should focus on the actual 
payback of daylighting systems 

The surveyed architects were asked 
whether they agreed or disagreed with 
10 different statements about daylight­
ing. Six of the statements ore positive; 

four ore negative 
The architects fended to agree with 

the six positive statements and to dis­
agree with the four negative statements. 
Thus, architects generally hove a posi­
tive opinion of daylighting 

The six positive statements listed in 
order of agreement (strongest agree­
ment first) ore that daylighting systems: 

1) improve the satisfaction of building 
occupants 

CONTINUED ON PAGE 40 
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DAYUGHTING 
CONTINUED FROM PAGE 39 

2) make a building more attractive 
3j improve the productivity of 
building occupants 
4) are a good value 
5j are reliable 
6] save energy 
These results clearly illustrate that 

architects do not consider energy sav­
ings to be the primary or major benefit 
of daylighting Rather, visual appeal, 
which improves aesthetics and worker 
satisfaction, is the primary benefit of 
dayl ighting. This finding has implica­
t ions fo r those who ore t r y i n g to 
increase the use of daylighting systems 
The impact of daylighting systems on 
aesthetics or their visual appeal should 
be emphasized more than energy con­
sumption if they ore to appeal to archi­
tects Though this might appear to con­
tradict the results in Table 1, closer 
examination of that table reveals that 
most responses relate to visual effects 
rather than to energy efficiency 

The four negative statements listed in 
order of disagreement (strongest dis­
agreement first) ore that dayl ighting 
systems: 

/} introduce more problems 
than they solve 
2) are difficult to integrate v/ith 
other systems 
3) increase building 
maintenance costs 
4) are expensive to purchase 
and install 
Over 80 percent of the architectural 

industry disagreed with the statement 
that daylighting systems introduce more 
problems than they solve, and nearly 
60 percent disagreed with the state­
ment that they ore difficult to integrate 
with other systems. 

The industry seems uncertain about 
the costs associated with daylighting 
systems Statements that dayl ighting 
systems ore expensive to purchase and 
install, and that they increase building 
maintenance costs met with agreement 
from 57 percent and 53 percent of the 
industry, respectively These concerns 
need to be addressed in educational 
programs about daylighting offered to 
architects 

Fifty-f ive percent of the architects 
thought architects hove the most influ­
ence on the decision to use daylight­
ing; 36 percent said clients hove the 

T A B L E 2 — T H E MAJOR PROBLEMS 
W I T H USING D A Y U G H T I N G 

Category Frequency 
Limited Conrrol/Lack of Control 83 
Heat Gain 8 1 

Glare/Light Intensity 55 
Weather/Cloudy Days/Night/Light Availc bility 49 

Heat Loss 43 
Difficulty of Design/Meeting Codes 4 1 

Installation Cost/Initial System Cost 40 
Reliability/Leakiness of Skylights 23 
Maintenance 10 
Client Reluctance/Hesitancy 9 
Photo Degradation/Fading/Discoloration 6 
Occupant Behavior 2 

Other 43 
Total 485 

most influence; and only 9 percent said 
lighting engineers hove the most influ­
ence. As to v/ho is the second most influ­
ential. 39 percent thought clients were; 
37 percent chose architects; and 24 
percent picked lighting engineers Just 
over tv^o-thirds of the architects surveyed 
thought lighting engineers have the least 
amount of influence on the decision. 
More than 25 percent thought clients, 
and only about 8 percent thought archi­
tects hove the least amount of influence 
on the daylighting decision. 

D E C I S I O N FACTORS 
The architects were also asked to rate 

six situational factors that con influence 
the decision to use daylighting in o com­
mercial building design as very impor­
tant, somewhat important, somewhat 
unimportant, or very unimportant. 

Architects feel the building's intended 
function is the most important of the situ­
ational factors listed The local climate 
and the building's intended occupants 
ore also important factors in the minds 
of the architects Based on the mean 
scores, the next most important factors 
ore the initial costs compared with the 
costs of alternatives, followed by utility 
rote incentive programs and, f inal ly, 
building codes. 

Even though building codes hod the 
lowest mean score. 40 percent of the 

architects still said this factor was very 
important. A possible explanation for 
this is that the impact (positive or nega­
tive) of building codes on the use of 
daylighting varies from area to area in 
the Un i ted Sta tes Roberson and 
Horkreoder found that focus group par­
t icipants in Los Angeles encountered 
problems meeting building codes when 
using daylighting design features, while 
architects in Chicago encountered no 
problems with building codes Although 
assessing the impact of building codes 
is beyond the scope of this study, future 
research to explore this area would be 
beneficial. 

Architects were asked to rote 11 dif­
ferent bu i ld ing types acco rd ing to 
appropriateness for dayl ight ing The 
bui lding types included warehouses, 
h igh-r ise o f f i c e bu i ld ings, schools, 
libraries, museums, hospitals, low-rise 
of f ice buildings, hotels/motels retai l 
stores restaurants and apartment com­
plexes 

Architects felt schools were the most 
appropr ia te place to use dayl ight ing 
designs (80 percent). 

Low-rise office buildings and libraries 
ranked next (just over 5 0 percent) 
Roberson and Horkreoder found that the 
focus group participants also thought 
daylighting was very appropriate for 
low-rise office buildings and libraries 
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The focus group par t ic ipants felt 
warehouses, hospitals, and museums 
were among the more app rop r i a te 
bui ld ing types for day l igh t ing ; and 
high-r ise o f f i c e bui ld ings the least 
appropriate. These finds ore not sup­
ported by the results from this survey, 
which ore shown in Table 3. 

High-rise of f ice buildings were the 
fourth most appropriate building type. 
This is on intriguing result, as previous 
research found that high-rises were 
v iewed as inappropriate. Apartment 
complexes rank fifth, followed by hospi­
tals, hotels/motels, restaurants, muse­
ums, warehouses, and retail stores 

The view that retail stores are the 
least appropriate for daylighting should 

The view that 
retail stores 
are the least 

appropriate for 
dayUghting should 

be evaluated in 
future research. 

also be evaluated in future research. It 
would be useful to know what features 
associated wi th retails stores, ware­
houses, museums, etc., moke them less 
appropriate for daylighting. 

The architects' responses were seg­
mented by their famil iarity with day-
lighting Architects considered very 
familiar with daylighting are thought to 
hove the most accurate knowledge of 
its use. In general, the architects in this 
group hove stronger positive opinions 
than fhe other groups on the appropri­
ateness of daylighting for each of the 
building types except libraries, muse­
ums, and warehouses 

The most interesting observat ion 
resulting from the segmentation was 
that libraries, ranked third by the entire 
sample, dropped to seventh among the 
architects who are very familiar with 
dayl ight ing. This result is especially 
interest ing because l ibrar ies were 
viewed by the architects in the focus 
groups, and most of the architects in 
this survey, as being appropriate build­

ings for for daylighting 
Architects very familiar with daylight­

ing ranked apartment complexes and 
hotels/motels higher (relative to other 
building types) than did other architects 
Sixty percent of the architects who are 
very familiar with daylighting felt that 
apartment complexes were very appro­
priate, while less than 40 percent of the 
architects who were less familiar felt this 
way More than 50 percent of those 
very fami l iar w i th day l i gh t ing also 

thought hotels/motels very appropriate; 
only 34 percent of those somewhat 
familiar and 14 percent of those not 
familiar with daylighting felt this way. 

The architects were asked to rote the 
importance of six generic information 
sources This rating establishes the rela­
tive importance of each source and will 
be useful in choosing the best channel 
for disseminating information 

It was found that professional jour-
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DAYUGHTING 
CONTINUED FROM PAGE 4 I 

nals and pub l ica t ions are the most 
important sources of information for 
architects. Informal discussions wi th 
other architects (word of mouth) is the 
second most important in format ion 
source, fol lowed by sales people Semi­
nars, conferences, and trade shows ore 
rated as less important 

University courses ore reported to be 
the least important source of informa­
tion on new building materials, prod­
ucts, and designs More than half of 
the architects felt university courses 
were either not very or not at oil impor­
tant O S information sources This finding 
is somewhot surprising; one industry 
exper t c la imed the reason may be 
because architects do not have the time 
to take a full university course. Another 
possibi l i ty is that the curriculum may 
not hove included much on daylighting 
design when the respondents were in 
universities 

C O M P U T E R SIMLILATIONS 
One of the objectives of this study 

was to determine ways to increase the 
use of daylighting designs. As port of 
this, architects were asked to rate the 
usefulness of o computer model that 
would graphically simulate the effect of 
daylighting features on illumination lev­
els in proposed buildings Thirty-five 
percent said it would be very useful; 39 
percent said somewhat useful; 14 per­
cent said not very useful; and 12 per­
cent said not at oil useful. 

All the architects, except those who 
found no use for a computer model 
were then asked how many hours they 
would be willing to spend to obtain o 
simulation for the overage project Ten 
percent said they would spend no time; 
21 percent said one to three hours; 20 
percent said four to six hours; 20 per­
cent said seven to 10 hours; 18 per­
cent said 11 to 24 hours; and 12 per­
cent said 25 to 200 hours The over­
age response was about 123 hours. 
This average was somewhat skewed by 
the 1 percent of the industry who said 
they would spend between 80 and 
200 hours to obtain o simulation Elimi­
nating this group drops the average 
response to about 10 hours 

The most important finding for a soft­
ware developer is that approximately 
30 percent of oil architects said they 

T A B L E 3—^APPROPRIATEIVESS O F BUILDING 
T Y P E S F O R DAYUGHTEVG DESIGNS 

Building Type V S Nv Na MS 

Schools 80 1 8 1 0 3.78 

Low-Rise 
Office Building 54 42 3 1 3.49 

Libraries 53 36 9 2 3.40 

High-Rise 
3.28 Office Building 43 43 1 3 1 3.28 

Apartment 
3.27 Complexes 44 40 1 5 1 3.27 

Hospitals 35 48 1 5 2 3.15 

Hotels/Motels 35 4 1 2 1 2 3.10 

Restaurants 29 46 22 2 3.02 

Museums 30 39 24 7 2.91 

Warehouses 25 35 26 14 2.70 

Retail Stores 1 3 38 40 8 2.57 

Headings Key: V=very appropriate S=somewhat appropriate; Nv= not very 

appropriate; Na=not at all appropriate; MS= :mean score. 

would spend no more than six hours with 
the software. Thus, if simulation software 
is developed, it must be easy to use and 
provide accurate simulations quickly. 

Arch i tects were f i rst asked if they 
would prefer to use o computer model or 
a physical scale model to estimate the 
effects of daylighting features. Sixty-one 
percent prefer computer models; 31 per­
cent prefer physical models; 7 percent 
like both equally; and 2 percent do not 
hove a preference. 

Architects were then asked to rote the 
usefulness of rules-of-thumb in making 
decisions about lighting. Twenty-three per­
cent said they were very useful; 53 per­
cent said they were somewhat useful; 19 
percent said they were not very useful; 
and 5 percent said they were not at all 
useful These results suggest that rules-of-
thumb are not extremely useful as o deci­
sion aid. 

Finally, architects were asked if they 
preferred rules-of thumb or a computer-
based program to estimate energy use 
Twenty percent prefer rules-of-thumb; 67 
percent prefer a computer-based pro­
gram; 11 percent like both equally; and 
2 percent d id not l ike ei ther op t i on . 
Although the architectural industry clearly 
prefers computer-based programs, previ­

ous results suggest that even o function­
al computer model may not be met with 
much enthusiasm. 

CONCXUSIONS 
Survey results suggest that a major 

barrier to the use of daylight is simply 
that most architects do not hove a basic 
understanding of daylighting Programs 
aimed at educating pract icing archi­
tects about the correct application of 
daylighting should be developed. 

Roberson and Harkreader found that 
none of the arch i tec ts in the focus 
groups hod t r ied to convince their 
clients to use daylighting features to 
reduce energy costs Rather, the prima­
ry advantage that they presented to 
clients was the aesthetic effect. The sur­
vey results indicate this is common 
throughout the industry Although posi­
t ive energy effects were mentioned a 
number of times as benefits, the under­
lying theme of the benefits mentioned 
hod to do with different aspects of doy-
lighting's aesthetic effects 

The results suggest that any educa­
tion campaign should emphasize the 
posit ive impacts that daylighting con 
hove on o structure's total energy use 
To change architects' perceptions of 
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d a y l i g h t i n g ' s p e r f o r m a n c e , there 
appears to be a need for addit ional 
and clearer evidence regarding day­
lighting's operational effectiveness 

Until precise, credible performance 
information is available and architects 
know about it, most will continue to be 
apprehensive about promoting the use 
of daylighting. Information on the pay­
back period, the costs and energy sav­
ings, and the most appropriate build­
ing types for daylighting should also be 
included in any education program 

W H E R E T o 
C H A N N E L INFORMATION 

Based on the survey results, it is 
apparent that educational information 
should be wri t ten up in professional 
journals and publications, which were 
cited as the most important source of 
information for architects. 

The second most used channel of 
communication, or source of informa­
t ion , is in fo rmal discussion among 
architects This suggests that another 
possible way to communicate daylight­
ing i n fo rma t i on is i den t i f y i ng key 
experts in each state or in major com­
munities. It might also be feasible to 
recruit architects to become daylighting 
design experts for their home communi­
ty, and O S such, serve as information 
sources for fellow architects in the com­
munity These community or regional 
daylighting experts could also receive 
training in the use of the latest comput­
er-based design aids being developed 
by government and private industry. It 
might even be possible to fund their 
time when they help other architects 
with daylighting design. 

In some regions of the United States, 
utility programs ore available to pro­
vide technical design assistance to 
encourage the construction of energy-
e f f ic ien t commercia l and industr ial 
buildings One example is the Energy 
Smart Design Assistance program spon­
sored by Bonneville Power Administra­
tion Daylighting design could be incor­
porated into these utility programs to 
encourage its use. 

The survey results show that while 
architects wont future design aids to be 
computer-based, they do not wont to 
devote much time to generating com­
puter simulations of illumination levels 
or energy usage Access to a recog­
nized local expert or a toll-free techni­
cal support line for help in the applica­
tion of the software (much like the sup­

port lines offered by makers of word 
processing software) might encourage 
archi tects to use the so f tware more 
extensively If the software is used more 
often, it follows that daylighting systems 
wou ld l ikely be included in bui ld ing 
designs more often. 

The survey results suggest that 49 per­
cent of the buildings designed by survey 
respondents in the post t w o years 
included a daylighting component Sev­
eral daylighting experts who reviewed 
the survey results felt this number was 
very high and hod to do with how day-
lighting was defined. They felt the usage 
of the more complex "active" daylight­
ing systems, which employed the newer 
daylighting technologies and controls, 
was much lower. Experts tend to define 
on "act ive" daylighting design as any 
aperture that has fenestration controls 
designed in conjunction with a photo­
electric system which wil l control electric 
lights to reduce energy consumption. 
The experts were certain that the 4 9 
percent of the buildings designed by 
survey respondents in the post two years 
hod to include "passive" systems, which 

simply al low natural light in but do not 
use the more complex daylighting tech­
nologies and controls. 
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EMERGENCY LlGHTLN(i FIXTURE 
A series of fluorescent emergency lighting fixtures provide 
a mounting bracket system for easy installation and 
maintenance. All fixtures ore available in PL and 9 watts, 
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from beneath overhanging cabinets, and uplighting ceilings 
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finished in custom color point and uses a PL 13 fluorescent 
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MiNUTiiRE DISPLAY LiGHxiNCi 
Accen t Pro fea tu res a f inned 
lompholder that al lows for excellent 
vent i lat ion without a l low ing light to 
escape Ranging in length from 2 7 / 8 
inches to 5 inches, it is well suited for 
display areas. Accent Pro fixtures are 
available with various accessory fittings 
and can be mounted on raceways , 
tracks, or canopies Norber t Belfer 
Lighting, Ocean, NJ Circle 32 

F t r r u R i s T i c D E S I G N 
Technos is constructed of high-quality 
onod ized aluminum and features a 
matte silver bivergence louver, which 
provides glare-free light. Technos is 
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lamps and on energy-saving rapid start 
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provide ample programming versatility. 
They feature battery-less carry-over and 
a capacitor that con maintain time and 
program memory in the event of a 
power outage for at least four days 
w i thou t ba t t e r y back-up. Paragon 
Electric Co , Inc Two Rivers. W l 
C/r<:/e3? 
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BOOK REVIEW 

ARCHITECTURAL LIGHTING DESIGN 

BY GARY STEFFY, lES, lALD 
PUBLISHED BY VAN NOSTRAND 

REINHOLD, 1990, 240 PAGES, $39 95 

REVIEWED BY 
DAVID L DILAURA, FIES 

The reviewer is director of engineer­
ing, Lighting Technologies, Inc., Boul­

der, CO, and associate professor. 
Department of Civil and Architectural 

Engineering, University of 
Colorado at Boulder. 

Gary Steffy has writ ten o book 
that teaches architectural light­

ing design Considering the content 
and tone of the text, it is on ideal guide 
to the lighting design process for archi­
tects and interior designers. The book 
has also proven successful in its use in 
the University of Colorado's illumina­
tion design course for archi tectural 
engineers. 

The text works because a technically 
or design-oriented layperson con open 
it, read it with core, and close it know­
ing o g o o d dea l about l i gh t ing . It 
accomplishes this task because of the 
structure and order of the material pre­
sented, and the clarity with which it is 
wri t ten. Examples ore abundant and 
revealing 

A "technical ly or design oriented 
layperson" is an opt description of a 
student new to the lighting f ield. For 
their soke, the book begins w i th a 
description of light and on overview of 
the problems of bringing illumination to 
architecture. The practical nature of this 
summary is refreshing for a seasoned 
pract i t ioner and unusually down-to-
earth for the student. 

This is f o l l o w e d by a d e t a i l e d 
description of lighting concept develop­
ment, covering the assessment of the 
job condi t ions, establ ishing design 
goals, and considering lighting's psy­
chological and physiological factors 
To augment the text, the author pro­
vides at least one photographic exam­
ple for each of these issues. 

Electric light sources and luminoires 
are then introduced. The discussion of 
lamps is particularly well done. In addi­
tion to the customary recitation of their 
electrical and photometric properties, 

A R C H I T E C T U R A L 
L I G H T I N G 

D E S I G N 

B. SIEFFY. lES, lALD 

the author describes in detail how the 
lamps can be used. In tables that sum­
marize this experience, he gives exam­
ples of, and guidance for, solving design 
problems using modern electric lamps. 

The book also includes o description 
of the tools used in the design process 
These include observation, drawing, pho­
tog raphy , and computa t ion Aga in , 
examples ore provided for each, and the 
descriptions ore very clear. 

The book concludes with a descrip­
tion of lighting design documentation 
The level of detail here is excellent. The 
troubling process of communicating in 
drawing and language—both descrip­
tive and rigid—is described with o can­
dor not often read The author knows 
the problems and is s t ra ight forward 
about offering his solutions. 

As good O S the book is, one still wish­
es for exercises that ask the reader to 
apply the principles laid out in the text 
Missing is a description of the founda­
tions for the subjective impression analy­
sis the author uses. Also missing is a 
fuller description of how o designer is to 
use the flood of quantitative information 
gushing from computers. 

Nevertheless, Steffy has provided o 
valuable book for educators and those 
who desire lighting design education. 
He has avo ided both the desiccated 
engineering approach to architectural 
lighting as well as the uselessly vague 
metaphors that fi l l many books which 
purport to be design texts. Wi th clarity 
and concision the author has turned his 
professional experiences into a very use­
ful book. 

As 0 first text for the study of lighting 
design, I recommend Steffy's Architectural 
Lighting Design without reservation 

FUTURA 
LIGHTING STANDARDS 

Extra Strength & 
Elegance, When Aesthetics 

Are Important 
The FUTURA lighting standard is a 
clean, tapered square shaft with 
ctiamfered corners for elegance 
and extra strength. The shaft flows 
gracefully into an integral tapered 
base with no exposed mounting 
hardware to add clutter Available 
withi mast arms or tenons for your 
choice of luminaire. 
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