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LAMP LANGUAGE:

Lamp Terms

Concept Measure Abbreviation

___________ ______________

¶ This term is the ratio of light produced by a source to the power supplied.

¶This term is output / input (i.e., ñmiles per gallonò or ñwords per minuteò)

lumens per watt lpwEfficacy

Power (watts)
Light Output 

(lumens)



IFMA| January 7th 2010   Page 4

LAMP LANGUAGE:

Lamp Terms

Concept Measure Abbreviation

___________ ______________

¶ This term is the ratio of light exiting a luminaire to the light produced by a 

source.

¶This term is output / input (i.e., ñnet $ per gross $ò)

percentage %Efficiency

= OR %



IFMA| January 7th 2010   Page 5

LAMP LANGUAGE:

Lamp Terms

Concept

Lamp Life

or Average Rated Life(of a light source)

or Service Lifefor LEDs

¶The point when 50% of a large group 

of lamps fail.
ï3 hour cycle time for incandescent and 

fluorescent

ï10 hour cycle time for HID

¶The point when the light output is 

70% or 50% of its initial value
ïUsed for LEDs only
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LAMP LANGUAGE:

Lamp Terms

Concept

Lumen Maintenance

or Lamp Lumen Depreciation
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¶Light maintained over time or 

light lost over time

Important in lumen method calculations to assure you are using the appropriate lumen depreciation and not accept the 

system default.
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COLOR:

Correlated Color Temperature (CCT)

Correlated Color Temperature (CCT) is a measure 

of warmth or coolness of the color of an artificial 

light source.  It is expressed in Kelvin.

Å Low CCT

Orange/Yellowish

Warm

Å High CCT

Bluish

Cool

WHITE LED

3000-6500K
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Color Rendering Index (CRI) is a measure of color 

accuracy, expressed as a number on a scale 

from 0 to 100, with 0 being ñpoorò and 100 being 

ñexcellentò. 

COLOR:

Color Rendering Index (CRI)

The higher the number, the more likely the light 

source will render object colors well.

60   70   80   90   100

Poor Fair     Good       Excellent

LED 70-90
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Advances in lighting system efficacy, longer source life and reduction in 

hazardous materials have enabled ñgreenò lighting design

Commercial Lighting Trends

Lighting power density reductions - Greater use of daylighting and task lighting

¶State Energy Codes ASHRAE/IESNA Standard 90.1, California Title 24

¶Rising energy costs  & environmental responsibility

Reduction or elimination of hazardous materials i.e. mercury & lead 

¶Products complying with European Directive RoHS 

¶Product meeting Federal TCLP requirement

Human factors ïhealth, safety, well being

¶Visual comfort ïindividual lighting control

¶Effect of lighting on circadian rhythm 
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Energy Standards for Buildings, Except Low-Rise Residential Buildings

ASHRAE/IESNA Standard 90.1

Building Area Method

1989 1999 2001 2004

Automotive Facility 0.96 1.50 1.50 0.90

Convention Center 2.07 1.40 1.40 1.20

Court House 1.44 1.40 1.40 1.20

Dining: Bar Lounge/Leisure 1.37 1.50 1.50 1.30

Dining: Cafeteria/Fast Food 1.37 1.80 1.80 1.40

Dining: Family 1.37 1.90 1.90 1.60

Dormitory 1.15 1.50 1.50 1.00

Exercise Center 2.07 1.40 1.40 1.00

Gymnasium 2.07 1.70 1.70 1.10

Healthcare-Clinic 1.44 1.60 1.60 1.00

Hospital 1.44 1.60 1.60 1.20

Hotel 1.15 1.70 1.70 1.00

Library 1.29 1.50 1.50 1.30

Manufacturing Facility 0.96 2.20 2.20 1.30

Motel 1.15 2.00 2.00 1.00

Motion Picture Theatre 2.07 1.60 1.60 1.20

Multi-Family 1.15 1.00 1.00 0.70

Museum 2.07 1.60 1.60 1.10

Office 1.26 1.30 1.30 1.00

Parking Garage 1.03 0.30 0.30 0.30

Penitentiary 1.44 1.20 1.20 1.00

Performing Arts Theatre 2.07 1.50 1.50 1.60

Police/Fire Station 1.44 1.30 1.30 1.00

Post Office 1.44 1.60 1.60 1.10

Religious Building 2.07 2.20 2.20 1.30

Retail 2.25 1.90 1.90 1.50

School/University 1.29 1.50 1.50 1.20

Sports Arena 2.07 1.50 1.50 1.10

Town Hall 1.44 1.40 1.40 1.10

Transportation 2.07 1.20 1.20 1.00

Warehouse 1.03 1.20 1.20 0.80

Workshop 0.96 1.70 1.70 1.40

   Lighting Power Densities
Space-by-Space Method

Common Space Types* 1989 1999 2001 2004

Office - enclosed 1.80 1.50 1.50 1.10

Office - open plan 1.90 1.30 1.30 1.10

Conference/ Meeting/ Multipurpose 1.80 1.50 1.50 1.30

Classroom/ Lecture/ Training 2.00 1.60 1.60 1.40

Lobby 1.90 1.80 1.80 1.30

Audience/ Seating Area 1.60 1.60 1.60 0.90

Atrium - first three floors 0.70 1.30 1.30 0.60

Atrium - each additional floor 0.20 0.20 0.20 0.20

Lounge/ Recreation 2.50 1.40 1.40 1.20

Dining area 2.50 1.40 1.40 0.90

Food Preparation 1.40 2.20 2.20 1.20

Restrooms 0.80 1.00 1.00 0.90

Corridor/ Transistion 0.80 0.70 0.70 0.50

Stairs - active 0.60 0.90 0.90 0.60

Active storage 1.00 1.10 1.10 0.80

Inactive storage 0.30 0.30 0.30 0.30

Electrical/ Mechanical 1.50 1.30 1.30 1.50

* Not all space types are listed

   Lighting Power Densities

Values as originally published

2005 EPAct uses STD 90.1-2001 values as of April 2, 

2003(as published)

Other codes may use the more recent STD 90.1-2001 

Addendum ñgò as published in August 2003

Always check for correct table
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The Cost Factor

ÅLighting is the single largest source of electricity 

use in non-residential buildings.

ÅNew lighting systems are extremely efficient in 

installation and maintenance, saving you money 

from start to finish

ÅNationally, retail lighting can be up to 60%
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2009 DOE Rule Making ïEffective July 14, 2012

General Service Fluorescent Lamps

Lamp Type Correlated Color 

Temperature 

Energy 

Conservation 

Standard

lm/W 

4-Foot (T8-T12)

Medium Bi-pin  Ó25W

Ò 4,500K 89 

> 4,500K and Ò 7,000K 88 

2-Foot (T8-T12) 

U-Shaped Ó25W

Ò 4,500K 84 

> 4,500K and Ò 7,000K 81 

8-Foot (T8-T12) Single Pin 

Slimline Ó52W 

Ò 4,500K 97 

> 4,500K and Ò 7,000K 93 

8-Foot (T8-T12) 

High Output 

Ò 4,500K 92 

> 4,500K and Ò 7,000K 88 

4-Foot (T5) Miniature Bi-

pin Std. Output  Ó26W

Ò 4,500K 86 

> 4,500K and Ò 7,000K 81 

4-Foot (T5) Miniature Bi-

pin High Output Ó49W

Ò 4,500K 76 

> 4,500K and Ò 7,000K 72 

Types that will no 

longer be 

manufactured:

ÅMajority of 4ft T12   

and 2-ft T12 U-lamps               

- both 40W & 34W ES

Å700 seriesT8   4-ft 

and 2ft U-lamps  

ÅAll 96T12 75W  &  many 

F96T12/ES 60W      

except 800/SPX

Å700 Series F96T8

Å96T12HO  110W  & 

F96T12/HO ES 95W

Å700 Series F96T8HO

ÅAll T5 & T5HO Pass

Exemptions:

ÅSpecialty high CRI 

lamps

Å96T12 HO Cold 

Temperature lamps
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Manufacturers continue to push the technology envelope with this ñoldò technology in new ways.

The introduction of energy saving T8 lamps in 2001 was just the beginning of the higher efficiency 

fluorescent systems.

Lower wattage lamps continue to be introduced into the market in T8 and now T5.

High efficiency ballasts offer same light levels using less power.

Use of Occupancy sensors to maximize energy savings while occupant is out of the space.

Bi-level dimming ballasts and full range dimming introduced.

Load-shed ballast for demand response programs introduced.

Utility incentives for changing to more energy efficient lighting technologies (although none in KS).

Cooperation / Consolidation of lamp, ballast, and fixture manufacturing for a total system solution.

Trends in Fluorescent Systems
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T8 Fluorescent 4ô Linear Options

Lamp 

Series
Watts Lumens CRI

Life (IS ballast) Life (PRS ballast)

3 hours 

per start

12 hours 

per start

3 hours 

per start

12 hours per 

start

Basic T8 32 2800 78 24,000 28,000 30,000 35,000

700XP 32 2850 78 24,000 36,000 36,000 42,000

800 32 2950 85 24,000 28,000 30,000 35,000

800XP

25

28

30

32

2400

2725

2850

3000

85

24,000

24,000

24,000

24,000

36,000

36,000

36,000

36,000

36,000

36,000

36,000

36,000

42,000

42,000

42,000

42,000

ñSuper T8ò32 3100 85 24,000 36,000 36,000 42,000

800 Long Life

25

28

32

2400

2600

2950

85

36,000

36,000

36,000

40,000

40,000

40,000

40,000

40,000

40,000

46,000

46,000

46,000
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Å What is a ballast? ïDefinition is ñany heavy material used to stabilizeò

Å What functions does it perform?

ÅStarts the lamps

ÅLimits the current

ÅIn some cases provides coil heat

Å What features does it possess?

ÅVoltage typically 120 ï277V

ÅFrequency - 60Hz

Å What types of ballasts are there?

ÅPreheat (older, use of a starter)

ÅInstant Start  (most common)

ÅProgrammed Start (best with occupancy sensors)

Fluorescent Systems Ballast Basics
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System Parameters

System Wattage

¶Ballast Losses (Watts consumed by the ballast)

¶Lamp Wattage

Ballast Factor (BF)

¶% light (commercial system lumens ·reference ballast lumens)

Ballast Efficacy Factor (BEF)

¶Ballast factor (as a whole number) ·input power 

Light Output

¶Function of ballast factor and rated lamp lumens
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NEMA Premium® Ballast

The NEMA Premium Electronic Ballast Program differentiates the most efficient 

T8 fluorescent ballasts available.  Models are consistent with the Consortium 

for Energy Efficiency (CEE) specifications for high performance lamps and 

ballasts, tested in accordance with ANSI C82 and UL 935 Standards. 

Qualifying products display a special NEMA Premium designation to eliminate 

confusion and help lighting professionals and end users recognize the market's 

highest-performing T8 electronic ballast products to optimally support energy-

efficient lighting and environmental initiatives, and minimize operating costs.

The NEMA Premium designation identifies only the most energy efficient and highest 

performance T8 electronic ballasts products available.
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Office Solutions:  Dimming

Dimming can resolve three major issues:

ÅSave energy

ïDepending on dim levels and time of dimming power can be reduced by up to 

90%

ïT8 & T5  0-10V & Line-voltage dimming

ïT8 & T5  Bi-level dimming

ÅComfort dimming (individuals want exclusive control)

ïControl glare and individual comfort, both of which can improve productivity

ïSame products as above

ÅReduce peak load demand

ïHelps prevent potential brown-outs

ïCuts demand charges on energy bills:  SAVES MONEY

ïSame product above plus Load-Shedding ballasts
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System options

Wattage Comparisons

1: QT ISN .90 BF

2: QHE ISN .88 BF

3: QHE ISL .78 BF

FO32/700
1

114 87 59

FO28/800/XP/SS
2

95 72 48

FO28/800/XP/SS
3

84 63 42

2-lampT8 Series 4-lamp 3-lamp
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1: QT ISN .90 kWh $.10

2: QHE ISN .88 BF Operating hours 4380

3: QHE ISL .78 BF Includes Maint. Savings

FO32/700
1

NA NA NA

FO28/800/XP/SS
2

 $  13.60  $    10.35  $      8.10 

FO28/800/XP/SS
3

 $  18.45  $    14.30  $    10.75 

2-lampT8 Series 4-lamp 3-lamp

System options

Annual Energy and Maintenance Savings
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System options

Simple Payback Energy & Maintenance

1: QT ISN .90 BF kWh $.10

2: QHE ISN .88 BF Operating hours 4380

3: QHE ISL .78 BF

FO32/700
1

NA NA NA

FO28/800/XP/SS
2

3.1 3.7 4.0

FO28/800/XP/SS
3

2.3 2.7 3.0

2-lampT8 Series 4-lamp 3-lamp
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What to look for in a Lighting Services provider

¶National Coverage

¶Dedicated to the Environment

¶Dedicated to Safety & Training

¶Technology leader

¶Capable of providing ñTurn-keyò projects

¶Able to provide financing

¶Provides investment-grade lighting audits

¶Capable of servicing interior, exterior and sign lighting

¶National Project Management team

¶Established in the lighting business  for more than 20 years
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T5 in HIGH BAY APPLICATION

¶Retrofit 400W Metal Halide Systems

ïSeveral companies making 4-6 lamp 4ô fixtures

¶Mean 23,500 ï26,000 vs. 27,900 and after mean even better

¶460W HID vs. 4-lamp T5 System

ïConsider fixture efficiencies and 4-lamp (@ 236W) is realistic

ïSaves $134.40 per fixture per year @ 6000 hours and 10¢/kWh

¶No color shift

¶Immediate restrike when power restored

¶Multiple ballast switching possible

¶Occupancy sensors not a problem

¶No potential for violent failure
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T5 High Output in High Bay applications

T5 HO lamps are ideal for use in High Bay applications replacing HID sources affording 

significant energy saving opportunities.

Initially introduced in 54 Watt models, the T5 HO trend is starting to follow the T8 model.

New lower wattage lamps are available offering similar lumen packages to the 54W lamp 

with up to 9% energy savings.

Advantages over HID include instant restrike, longer life, multiple

color options, and option to use occupancy sensors to 

maximize energy savings.
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HID (Before)


