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Presented by

Eric Strandberg - LC

Energy Efficient.
Office Lighting Design.

Aiming for Low Power Densities.
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50 is the new 30

http://www.ashrae.org/aedg
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Designed to provide recommendations
to achieve 50% energy savings when 
compared with the minimum code 
requirements of ANSI/ASHRAE/IESNA 
Standard 90.1-2004. 

This guide applies to small to medium 
size office buildings with gross floor 
areas up to 100,000 ft2.

For the whole building…
Integrated Design

http://www.ashrae.org/aedg

4

Allowed lighting power densities for 
office buildings compared to ASHRE 

0.9 w/sq’0.91 w/sq’.91 / .90 
w/sq’

1.0 w/sq’1.0 w/sq’

IECC 
2012

OR 
Energy-

2010

WA/Sea 
Energy-

2009

ASHRE-
90.1 2007

ASHRE-
90.1 2004
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Light level recommendations 
and power density allowance 
are not directly related.

I.  INTERIOR  Very Important  Important  Somewhat important  Blank = Not important or not applicable
LOCATIONS AND TASKS
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Ch. 11
E C

(14,15) D B

(14,15) E B
E B

C A
E A
C A

  Libraries (see Libraries)
  Lobbies, lounges, and reception areas
  Mail sorting
  Copy rooms

      Intensive VDT use
    Open plan office
      Intermittent VDT use
    Private office

Offices (13)
  Filing (see Reading) 
  General and private offices (see Reading)
    Open plan office

6

Existing 
Buildings

 Case Studies

 Taking retrofits to 
the next, next, 
level.

* Commercial Buildings Energy 
Consumption Survey 2003

All the buildings participated in 
U.S. Green Building Council 
(USGBC) Leadership in Energy &
Environmental Design (LEED)

Seven of the nine save 50% 
more energy than the national 
average (CBECS1)*
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How do we get there?

 Technologies

 Strategies

 Computer models

 Case studies

8

Project Goals

 Improve lighting
 Safety, productivity, aesthetics

 Save money
 Energy costs, payback, 

maintenance costs

 Save energy
 Pollution, LEED, PR

 Use the latest technology
 LED, “Smart Controls”

Be sure everyone is on the same page
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“The primary lighting goals for 
office lighting are to;

-optimize the open office spaces for 
daylight integration and to 

-provide appropriate lighting
levels in the private and open office 
spaces while 

-not producing a dull 
environment.”

© 2011 ASHRAE

http://www.ashrae.org/aedg

Interior Lighting

10

Progressive Planning

“…sustainable design is 
epitomized by efficient 
daylighting and electric 
lighting, so, progressive 
planning is an obvious 
and desirable tack and 
an approach to a high 
performance building.”

IES 10th Ed. 11.2.1
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Office building mix

© 2011 ASHRAE

12

How to optimize a system for 
maximum light w/ least power.

 Modern equipment
 Optimize room reflectance.
 Optimize for daylight 
 Integrated; control / luminaire 

placement strategy

 New construction or existing buildings
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Baseline private office room analysis

12’x 14’

9’6” ceiling

14

Baseline- 2’x4’ “troffer” fixture 
w/ 2 T8 lamps

Fixtures
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Baseline- 2’x4’ “troffer” fixture 
w/ 2 T8 lamps

16

Not all T8 lamps perform equally

97.3

96.9

92.2

87.5

Lumens 

per Watt

782800

(2660)

32F32/735

862725

(2560)

28F28/835

863100

(2915)

32F32/835
High Lumen

862950

(2800)

32F32/835

CRILight output
(Mean Lumens)

Nominal 
wattage

Lamp Type
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Modern energy efficient ballasts*

 Save 3-5 watts over standard electronic ballasts.

 Program Start extends lamp life.

 Manipulating Ballast Factor (BF) offers many possibilities for 

light output and system wattage.

 Also, use delamping to manipulate system wattage and light 

levels. (Watch BF change from 3 to 2 on a 3/2 lamp ballast) 

 For 2 T8 lamps= 

 32 watts x 2=64 watts (nominal)

 2950 lumens x 2=5900 lumens (nominal)
*Be sure to use 

Energy Saving

electronic NEMA 

ballasts

947600851.29 high

93454349.77 low

96519254.88 “normal”

L/WLight**Watts
2-F32T8

BF
Instant Start

** = initial lumens x 2 / BF

18

Importance of luminaire 
efficiency*

About 75%* As low as 60%*
Up to 90%*

Less light

High Performance 
lensed fixture.

More light

Old style prismatic 
lens fixture

Same Power consumption
*Percent of light getting 
out of the fixture.

A B

C
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Baseline fixture + 735 T8 “Perforated metal lens” type

68% luminaire efficiency

20

Baseline Room
Hi-Performance Luminaire

12’x 14’

9’6” ceiling
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High performance luminaire + 28 watt T8

83% luminaire efficiency

22

High performance luminaire + 
28 watt T8

Baseline High Performance
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Luminaire efficiency- High bay metal halide

93% 
efficient

67% 
efficient

Similar fixtures, 25% less light out of the luminaire.

This applies to all applications and luminaire types.

24

If I want to really save energy shouldn’t I 
use LEDs???
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I love LEDs

 For any lighting measure to 
“Make Sense” it needs to:
 Perform. Do the job that the 

incumbent could do.

 Be sustainable, save energy 
and be maintainable.

 Be cost effective. 

LEDs can outperform 
many incumbent 
sources. Particularly 
when combined with 
inefficient luminaire 
types.

LEDs save energy and 
maintenance costs compared 
to many products with long life 
and high efficacy.

LEDs often have high first cost, 
but it is important to look at possible 
long term benefits.

26

3 better quality LED Troffers
modeled by computer
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How do LED troffers compare to high performance T8s in the 
computer model?

6937.54LED- LOL

6639.59LED- Lith

6333.52LED- Cr

7035.5T8-HP

FC/WattAvg FCWatts/Sq’Product

They deliver about the same light, for about the same power. 

See the FC/Watt column 

28

LEED Gold w/out LED

Excerpted from LD&A March 2013*

“…strategies and technologies that 
were responsive to the needs…cost 
effective, and easy to maintain.”

“LED was still evolving at that time.”

DGA used a mix of fluorescent, CFL, 
and MH

Gonzalez says that if designed today 
the project would feature LED point
source and probably linear LED
sources.

Controls used throughout the project 
were; “hardly sophisticated but very 
effective…The lamp with the longest 
life is the one that is not on”

*Article by Diana Ventimiglia

Design by Domingo Gonsalez, DGA, NYC
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How to optimize a system for 
maximum light w/ least power.

 Modern T8 lamps & ballast
 Efficient luminaire

 Optimize room reflectance.
 Optimize for daylight 
 Integrated; control / luminaire 

placement strategy

 New construction or existing buildings

30

Room Surfaces

Mitigate brightness ratio of luminaires,
control contrast of tasks and background
and, add to higher light levels.
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An important part of a lighting design should be existing or 
proposed surface conditions

Above- same lighting on each floor, with different surface reflectances

32

Effect of surface reflectance on light delivered in the space

21 : 12.143.723.435/25/11 Low

11 : 15.461.135.070/50/20 Med

7 : 111.582.751.285/75/56 High

Max to Min 
Ratio

MinimumMaximumAverage FCSurface 
Reflectance
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Note the dark surfaces

34

Be aware of where the contrasting surfaces are 
and how they will impact the task appearance.
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High performance High 
reflectance (80/75/50)

70/50/20

36

Photos: Marie Dominique Verdier

THE BEARDMORE BUILDING

Site Details
• Owner: Brian Runberg
• Location: Priest River, ID
• Building Type: 
Office/Mixed use
• Project Description:
Major Renovation Historic
• Size SF: 28,800
• Stories: 2
• Project Completion: 2009
• Year Built: 1922

Energy Performance
% Better than Baseline= 66%
Baseline Average for
U.S. Offices*
Measured Energy
Use (KBtu/SF/yr) 32
Energy Star= Score 90

* U.S. Commercial Building Energy
Consumption Survey (CBECS) 2003
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Photos: Marie Dominique Verdier

Efficiency Measures
• High-efficiency HVAC package 
units with economizer controls
• DCV with CO2 sensors
• Increased insulation
• Improved roofing materials with 
high solar reflectance index
• Low-E glazing
• Lighting exceeds utility 
advanced lighting requirements
• Lighting night set-back and
occupancy sensors
• Commissioning

THE BEARDMORE BUILDING

38

Photos: Marie Dominique Verdier

THE BEARDMORE BUILDING

Brian Runberg, owner, believes the building has 
“sparked new economic life into the community, 
giving it a renewed sense of pride and 
entrepreneurial spirit. Tenants saw the potential 
of what could happen in the building and came 
with business ideas.”



20

39

OCT 1939-Nela Park

200 footcandles of “diffused light” –
-twenty-five to fifty times as much 
illumination as many office people 
attempt to see by* -- aided this group 
when it met recently in the "round 
table room" of General Electric
Institute at Nela Park, Cleveland.

-Making possible indoors this newest 
challenge to seeing conditions as 
found outdoors is the experimental 
fluorescent fixture shown here on the 
ceiling.

* 8 to 4 fc ?

Light Quantity: How much light do we need? 

40

Light level 
recommendations 
5th Ed., circa-1972
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Light level recommendations circa-2012-10th Ed.

42

Light level recommendations 
10th Ed., circa-2012
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Light level recommendations 
10th Ed., circa-2012

44

Light level recommendations 
10th Ed., circa-2012
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Light level recommendations 
10th Ed., circa-2012 – Reading Detail

46

This is 12 point type

This is 10 point type

This is 8 point type

This is 6 point type

This is 12 point type

This is 10 point type

This is 8 point type

This is 6 point type

This is 12 point type

This is 10 point type

This is 8 point type

This is 6 point type

Relative task size and contrast
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What about daylight?

48

Interior Lighting

“The primary lighting goals for 
office lighting are to;

-optimize the open office spaces 
for daylight integration and to

-provide appropriate lighting
levels in the private and open office 
spaces while 

-not producing a dull 
environment.”

© 2011 ASHRAE

http://www.ashrae.org/aedg

Goals
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Open Office Side lighting
Daylight Zone = 2 x window ht. 40’

9’ 14’7’

14’

50

11’

7.5 FC23 FC

9.7 FC

9’

3.3 FCDaylight only

Effect of ceiling height.
Over 2 times the light for 2 feet higher ceiling
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Changing window opening.
It can be done…

52

7.5 FC23 FC
50% wall reflectance

85% wall reflectance 28.2 FC 12.8 FC

Daylight only Use high reflectance surfaces to maximize daylight
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Glare- (Direct, Reflected, & Contrast)

“Electric or natural light sources that are too bright can produce 
discomfort and impair vision.” IESNA

100% Black out 
shade

95% Woven 
fabric shade

54

Orientation of Workstations to Vertical Glazing

Orient partitions and 
shelves of workstations to 
90 degrees of windows 
(perpendicular).

Orient computer 
monitors to 90 degrees 
also (+/- 30 deg)
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Perimeter daylight is balanced by lighting in the “back” of the 
space. This could be accomplished with electric lights or even 
better, use skylights.

Lights mostly off.

Balanced Light

56

Daylight and inner row 
only – reoriented lights 
and furniture
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Daylight and inner row 
only – reoriented lights 
and furniture

58

Balanced light
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Use an Interior Lightshelf to Provide 
Diffuse Daylight and Block Direct Glare

The high performance 
windowLowest Angle of Direct Sun 

(Mar. 21- Sept. 21)

An interior lightshelf provides 3 major 
benefits to a space.

•Block direct sun from penetrating into the 
space through the upper “daylight” window. 

•Reflects diffuse light onto the ceiling plane, 
where much of our perception of the 
brightness of a space comes from. 

•Reduces light levels at the perimeter, 
creating a more evenly distributed 
illuminance across the section of a room. S

60

Daylight in private perimeter office.

Easier to manage 
than open office. 

Why?
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HOME ON THE RANGE

Site Details
• Owner: Northern Plains
Resource Council
• Location: Billings, MT
• Building Type: Office
• Project Description:
Major Renovation
• Size SF: 8,500
• Stories: 1
• Project Completion: 2006
• Year Built: 1940

Energy Performance
% Better than Baseline= 51%
Baseline Average for
U.S. Offices*
Measured Energy
Use (KBtu/SF/yr) 46
Energy Star Score= 99

* CBECS – U.S. DOE Energy 
Information
Agency’s Commercial Building 
Energy Use Index 2003

62

Efficiency Measures
• High-efficiency boiler
• Radiant-floor hydronic
system
• Variable frequency drives
• Increased insulation
• Low-e glazing
• Photovoltaics
• T8 fixtures with 
dimmable ballasts and 
daylighting controls
• Light shelves
• Occupancy sensors
• HVAC controls
• Commissioning

HOME ON THE RANGE
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To Review:
How to optimize a system for maximum light w/ 

least power.

 Modern T8 lamps & ballast
 Efficient luminaire
 Optimize room reflectance.
 Optimize for daylight 

 Integrated; control / 
luminaire placement 
strategy

64

Advanced Lighting control systems…
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Three simple concepts combined

 Integrated; control / luminaire placement strategy

 1-Occupancy/Vacancy

 2-Bi-Level (2 zone)

 3-Task/Ambient

66

Judith D. Jennings, Francis M. Rubinstein, Dennis DiBartolomeo, Steven L. Blanc

http://eetd.lbl.gov/btp/pub/LGpub.html

• Typical Office Building 

• 7 Month Study Period

• 5 Controls Scenarios

• April 2000

... the energy savings due to occupant 
sensing vs. dimming depended on the 
behavior of occupants.

In offices whose occupants tended to 
stay at their desks all day, dimming 
controls saved more energy, and vice 
versa.

Courtesy:  Lawrence Berkley National Laboratory

Comparison of Control Options in Private Offices.
Advanced Lighting Controls Testbed

Single Level Switching 0%

Bi-Level Switching 23%

Occupancy Sensors 20-26%

Dimming - Photo 
Sensors

27%

Occupancy and Photo 
Sensors

46%

Dimming -Task Tuning 23%

Control Strategy  Energy Saved
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Controls savings

“We found that simulations appear to overestimate savings… especially for daylight”

Data research from 
240 savings estimates 
from 88 papers and 
case studies.

68

Occupancy Sensing vs Vacancy Sensing

With vacancy sensing, lights 
only turn on when user turns 
the lights on manually. 
Then, automatically turn lights 
off when spaces are 
unoccupied. Like a regular 
occupancy sensor.

This can save more energy, 
but…

Courtesy:  Leviton

A
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Problem with vacancy sensing

The space may 
feel …“vacant”

So, all lights 
may get turned 
on anyway.

70

Which to use where?

 Occupancy-
 “Owned spaces”

 Office

 Lobby or retail- “We’re here”

 Non daylit task areas

 Vacancy-
 Non-“Owned” task areas 

w/ daylight.

 Storage

 Copy room

 Back stair/hall 
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Bi-Level Switching

Configure luminaire or space with 2 or 
more switched circuits.

•Characteristics:

•Simple
•Easy to Understand
•May be used with an Occupancy Sensor    
or Vacancy Sensor

•Considerations:

•All lamps frequently turned on
•Installed cost may be equivalent to 
dimming
•May change light distribution

Courtesy: Advanced Lighting Guidelines, Lithonia, Focal Point

B

72

Bi-level with uniform light

There are bi-level ballast 
available for a one ballast 
application
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Bi-level combined with occupancy or vacancy

Courtesy:  WattStopper

Can be done 
separately or 

integrated into the 
same device

+

Lights come on when entering, 
but only half way

74

Bi-level and lighting uniformity (one zone).

If done conventionally, 
bi-level lighting results in 
the same luminaire 
appearance and light 
distribution, but just a 
lower light level… and 
less power consumption.

High light- OK for tasks, 
but more than needed for 
ambient.
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Bi-level and lighting uniformity (one zone).

If done conventionally, 
bi-level lighting results in 
the same luminaire 
appearance and light 
distribution, but just a 
lower light level… and 
less power consumption.

Low light- not enough 
for task, but OK for 
ambient.

76

High performance luminaire + 28T8 
with Bi-Level (one zone)

Full output compared to 
50% output
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Where do we put the light?

General lighting only.
Requires that the ambient lighting 

provide the task levels of light. This
puts more light than normally 

needed in non-task areas.

Task lighting only.

Means that some areas in the space 
get a very low light level. This can
lead to contrast problems.

78

Task / Ambient 
Lighting Strategy

Ambient lighting is to 
within 1/3 to 2/3 of target 
illumination.*

Task lighting is to within 
2/3 to 4/3 of target 
illumination.

C

*Daylight can be a great 
source for ambient light
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Two Zone Bi-Level 
Task Ambient

Low light level with 
task - ambient

Highest light level is over workstation

80

Task Ambient lighting strategy

 Lights in the circulation 
areas can possibly be 
eliminated, resulting in 
lower Lighting Power 
Densities LPD

x

x
x

Just use lights over the 
task areas.

Ideally one per work 
station.
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Typical general 
lighting layout

20- 2 lamp, T8 
lensed fixtures on 
8’ x 10’ centers

82

There may be contrast 
issues with this plan 
without an ambient 
source. 
Daylight or an indirect 
fixture are good choices 
of ambient light

One fixture over each 
workstation 

9- 2 lamp fixtures; 
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2-T8 lamps per 
work station = 
8x2= 16 lamps

Note that the 
indirect/direct light 
and lighter surfaces 
helps control 
contrast, while still 
providing good task 
levels.

Calc Pts

Illuminance 
Values (FC)

Average=22.22

Maximum=43.5

Minimum=6.8

Avg/Min=3.27

Max/Min=6.40

LPD W/SqFt

Total Watts-464

LPD=.290

X

84

JOHNSON BRAUND DESIGN GROUP

* CBECS – U.S. DOE Energy 
Information Agency’s Commercial 
Building Energy Use Index 2003

Site Details
• Owner: JBDG Inc
• Location: Seattle, WA
• Building Type: Office
• Project Description: Equip. Upgrade
• Size SF: 8,000
• Stories: 2
• Project Completion: Ongoing
• Year Built: 1984

Energy Performance
% Better than Baseline= 69%
Baseline Average for
U.S. Offices*
Measured Energy
Use (KBtu/SF/yr) 29
Energy Star Score= 94
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Efficiency Measures
• High-efficiency HVAC 
heat pump
• Heat recovery
• Replaced entry doors
• Sealed and caulked 
existing windows
• Lighting upgrade to T5 
fixtures
• Daylighting controls
• Occupancy sensors
• Electricity management
monitoring system

Photo: Courtesy of Johnson Braund Design Group

JOHNSON BRAUND DESIGN GROUP

86

Putting it all together
Baseline Room and 
Hi-Performance 
Luminaire

 Small load= .5 W/Sq’
 High performance 

luminaire
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Putting it all together
Baseline Room
Hi-Performance Luminaire w/ 
controls

 Small load= .5 W/Sq’
 High performance luminaire

 Occupancy= .5 - (~25%) = .4 
W/Sq’
 Entry triggered for user feedback

 Bi-level at 50%= (~25%) 

– two zone
 Only half power at entry

 Task/ Ambient

88

Putting it all together

 Small load= .5 W/Sq’
 High performance luminaire

 Occupancy= .5 - (~25%) = .4 
W/Sq’
 Entry triggered for user feedback

 Bi-level at 50%= (~25%)
 Only half power at entry

 Task/ Ambient

 High Reflectance surfaces

Baseline Room
Hi-Performance Luminaire w/ 
controls & surfaces
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Putting it all together
Baseline Room
Hi-Performance 
Luminaire/ Controls 
and Daylight

 Small load= .5 W/Sq’
 High performance luminaire

 Occupancy= .5 - (~25%) = .4 
W/Sq’
 Entry triggered for user feedback

 Bi-level at 50%= (~25%)
 Only half power at entry

 Task/ Ambient

 High Reflectance surfaces

 Daylight for ambient fill-in

90

Combined strategies (same office 2 views)

Bi-level (2 zone)

Occupancy 
Sensor

Light off
(task/ambient)
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Interior Lighting
“The primary lighting goals for 
office lighting are to;

-optimize the open office spaces for 
daylight integration and to 

-provide appropriate lighting
levels in the private and open office 
spaces while

-not producing a dull 
environment.”

AEDG-2011- 50%

Lastly…

92

Low power density + daylight

When you are at .25 watt/SqFt, 
there is room to add a little accent 
light.
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Low power density + daylight + accent lighting

When you are at .25 watt/SqFt, 
there is room to add a little accent 
light.

94

Covered parking- Different than exterior lots.-
How?
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Parking –different lighting for different areas.

96

Three modern choices.

 LED

 Induction

 Linear 
Fluorescent
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Parking technologies –
Looking at the numbers

$$ - $$$4K/88

5K/68

4K/65

45

66

78

50,000 –

100,000
Or longer?

LED – A 

LED – B

LED – C

$4100K

85 CRI

~90*40,000 –

60,000

Fluorescent

F32T8

$$4100K

80 CRI

~75*100,000Induction

100

$ - $$4,000K

65 CRI

85*

(65)*

15,000HID- PS/MH

175 (195)

CostColorEfficacy
*Lamp efficacy

LifeType

**Ease of controllability – O=Easiest, O=Medium, O=Hardest

98

Optics 

 Glare control

 Distribution

 Infrastructure 
investment

 Luminaire 
efficiency
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100watt MH

100

Summary table.

Parking garage in 
the simulation is 

190’ wide and 150’
long, with a 8’

ceiling.
Reflectances are 

(60/40/20).
All simulations use 
42 fixtures in the 
same locations,

16.1.812.95.2.1279LED-B

8.561.613.76.3
.085 

w/sq’
58

Generic

8’ strip

2- 32 watt T8

5.7211.46.4
.19 

w/sq’
129100watt MH

LED-A

Product/ 
Lamping

54

Watts 
per 

fixture

.08 
w/sq’

Watts 
per Sq 

Ft

6.11.6.14.3

Max to 
Min 
ratio

Min 
FC

Max 
FC

Average 
FC** on 

floor

**Foot candles are initial lumens in all cases as LED files do not 
include mean lumens. Appropriate light loss factor can be applied.

Parking Performance 
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Parking- LED and fluorescent

102

Parking with fluorescent
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Fluorescent does not necessarily mean utilitarian

Case Study:
Seattle Parks at West Marginal Way

 Retrofit strategies 
and baseline data 
comparisons

 Compiled by 
Lighting Design 
Lab for SCL
 Eric Strandberg
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Existing conditions, typical

2 lamp suspended “wrap”

4 lamp recessed prismatic

106

Existing conditions*, T8 scenario data

(73) 2 lamp wraps at 58 watts per fixture = 
4,234 watts (32 watt T8 w/ electronic 
ballast NBF)

(30) 4 lamp prismatics at 115 watts per 
fixture = 3,450 watts (32 watt T8 w/ 1 
electronic IS NBF ballast)

Total wattage = 7684

Total square footage (approx.) = 6000

Lighting Power Density (LPD) = 1.3 w/sq’

*Due to the varied equipment on site, normal ballast factor wattages will be used for T8 baseline. 

Actual observations revealed an inconsistent mix of ballast types
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Ballast diversity on site

2-lamp & 3-lamp ballsts.

(no 3 lamp fixtures on site)

108

Basic strategy- w/ upgraded fixtures*

(51) 2 lamp pendants* at 55 
watts per fixture = 2805 watts 
(32 watt T8 w/ electronic 
ballast NBF)

(26) 2 lamp high performance 
lensed* at 55 watts per fixture 
= 1430 watts (32 watt T8 w/ 1 
electronic IS NBF ballast)

Total wattage = 4235

Total square footage (approx.) 
= 6000

Lighting Power Density (LPD) 
= .71 w/sq’

Due to the generally high lamp and luminaire, count a combination of delamping and 
luminaire removal will be recommended along with improved fixtures. NBF “NEMA”
ballasts, with standard 835 T8 lamps.

*see following spec sheets
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Open office option

Fixtures reduced from 37 to 22. Changed from wraparound to bladed 
pendant. Raised from 8’ to 10’

110

Open Office
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Open Office

112

Conference Room and Small Office 

Same luminaire type for each space, low 
ballast factor ballast in conference room
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Conference room Finelite option

114

Conference Room
Finelite 2x4 data
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Small Office – Day-Brite

116

Small Office – Day-Brite 2x4
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Occupancy sensor opportunities

25% to 40% 
savings in 
shaded areas.

30 fixtures at 
55watts each 
=1,650 – 30% 
= 1,155 watts. 
(495 watts 
saved)

118

Daylit spaces… and the Badger

Lobby – good 
daylight potential

Open Office-
limited daylight 
potential

Small Office –
good daylight 

potential
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Daylight control opportunities

27% to 40% 
w/o occupancy.

15 fixtures at 
55 watts each = 
825 watts –
30% = 577 
watts. (247 
watts saved)

120

Combined control opportunities*

*Note that office #6 has both 
occupancy and daylight control zones.

(51) 2 lamp pendants at 55 
watts per fixture = 2805 watts 
(32 watt T8 w/ electronic 
ballast NBF)

(26) 2 lamp high performance 
lensed* at 55 watts per fixture 
= 1430 watts (32 watt T8 w/ 1 
electronic IS NBF ballast)

Total wattage = 4,235 – 742** 
= 3,493

Total square footage (approx.) 
= 6,000

Lighting Power Density (LPD) 
= .58 w/sq’

**Combined control wattage savings

6



61

121

Who we are:

The Lighting Design Lab is a Northwest 
Utility funded lighting education facility 
promoting commercial and industrial 
energy conservation.

122

Lighting Design Lab services

 Regional Classes
 Demonstration Facility
 Lighting Consultation

 Product Evaluation
 Mock-Up Facility 
 Website & Newsletter

www.lightingdesignlab.com



62

123

Our Sponsors


