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LAMP LANGUAGE:
Lamp Terms

Concept Measure Abbreviation

1 This term is the ratio of light produced by a source to the power sup

T Thi s term 1 s ‘output [ T nput (I
\ I/
Power (watts) \ // Light Output
ﬁ \ (lumens)
//\\\
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LAMP LANGUAGE:

Lamp Terms

concept

Measure Abbreviation

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

source.

T Thi s term 1 s output | npu i
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LAMP LANGUAGE:

Lamp Terms

Concept
. 100%
Lamp Life £ o
orAverage Rated L(id¢ a light source) UE) 50%
orService Lifler LEDs § 25%
: o 0% —
M The point when 50% of a large grodp = o« o o « & o o o n
of lamps fail 5228383 a3
- A I S I S
I 3 hour cycle time for incandescent and Percent Rated Life
fluorescent A A
I 10 hour cycle time for HID T)ﬂ va é\/? éfﬁ Rﬁﬁ
1 The point when the light outputis W& %4 %8 34 %y
70% or 50% of its initial value
i Used for LEDs onl Q Q Q Q Q
[‘ »1 S
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LAMP LANGUAGE:

Lamp Terms

Concept
. = 100%
Lumen Maintenance S g0 -
S c |
or Lamp Lumen Depreciation g & %9
v S 70% A
. . . . &)
{ Light maintained over time or 5 — 60% -
. 1 o T T T T 1
light lost over time 0 T
NS o o o o o
° ) S x = S
>
Percent Rated Life
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. Itis expressed in Kelvin.

A Low CCT
Orange/Yellowish
Warm

A High CCT
Bluish
Cool
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COLOR:

Color Rendering Index (CRI)

Color Rendering Index (CRI) is a measure of color
accuracy, expressed as a number on a scale
from O to 100, with O be
nexcell ent o.

The higher the number, the more likely the light
source will render object colors well.

60 70 80 90 100

ﬁ

Fair Good Excellent
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Commercial Lighting Trends

Advances in lighting system efficacy, longer source life and reduction in
hazardous materials have enabl ed fAgr ece

Lighting power density reductions - Greater use of daylighting and task lighting
9 State Energy Codes ASHRAE/IESNA Standard 90.1, California Title 24

1 Rising energy costs & environmental responsibility

Reduction or elimination of hazardous materials i.e. mercury & lead
1 Products complying with European Directive ROHS
9 Product meeting Federal TCLP requirement

Human factors 7 health, safety, well being
9 Visual comfort 7 individual lighting control
1 Effect of lighting on circadian rhythm
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ASHRAE/IESNA Standard 90.1

Energy Standards for Buildings, Except Low-Rise Residential Buildings
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Always check for correct table

Building Area Method Lighting Power Densities Scpace-by-zpace 1|\f|eth0? 1989 ngh;g;%POV\BrZ%((BSSItIES 2004
1989 1999 2001 2004 ommon >pace 1ypes

Automotive Facility 0.96 1.50 1.50 0.90 Office - enclosed 1.80 1.50 1.50 1.10
Conwention Center 2.07 1.40 1.40 1.20 Office - open plan 1.90 1.30 1.30 1.10
Court House : 1.44 1.40 1.40 1.20 Conference/ Meeting/ Multipurpose 1.80 1.50 1.50 1.30
g!”!”g: Ea; ';OL_‘ZlgFel '-te"‘z‘“rz ig; i'gg 1'28 1'28 Classroom/ Lecture/ Training 2.00 1.60 1.60 1.40

ining: Careteri as 00 . . . .

— - Lobby 1.90 1.80 1.80 1.30
Dining: Famil 1.37 1.90 1.90 1.60
Domtory e T oo T 1o T Lo Audience/ Seating Area 160 | 160 | 160 | 090
Exercise Center 2.07 1.40 1.40 1.00 Atrium - first three floors 0.70 1.30 1.30 0.60
Gymnasium 2.07 1.70 1.70 1.10 Atrium - each additional floor 0.20 0.20 0.20 0.20
Healthcare-Clinic 1.44 1.60 1.60 1.00 Lounge/ Recreation 2.50 1.40 1.40 1.20
Hospital 1.44 1.60 1.60 1.20 Dining area 2.50 1.40 1.40 0.90
Egtr:y i ;g i'gg i'gg 1'28 Food Preparation 1.40 2.20 2.20 1.20
Manufacturing Facility 0.96 2.20 2.20 1.30 Restrooms 0.80 1.00 1.00 0.90
Motel 1.15 2.00 2.00 1.00 Corridor/ Transistion 0.80 0.70 0.70 0.50
Motion Picture Theatre 2.07 1.60 1.60 1.20 Stairs - active 0.60 0.90 0.90 0.60
Multi-Family 1.15 1.00 1.00 0.70 Active storage 1.00 1.10 1.10 0.80
g;_seum igg igg i-gg 1-38 Inactive storage 0.30 0.30 0.30 0.30

1ce 0 0 0 0 . .

Parking Garage 103 030 e 0.30 F'Le(t:trlllcall M(techanlcall' — 1.50 1.30 1.30 1.50
Penitentiary 1.44 1.20 1.20 1.00 ot all Space types are liste
Performing Arts Theatre 2.07 1.50 1.50 1.60
Police/Fire Station 1.44 1.30 1.30 1.00 . :
Post Offic T2 T 160 T 160 T 110 Values as originally published
Religious Building 2.07 2.20 2.20 1.30 .
Retail 225 190 190 150 2005 EPAct uses STD 90.1-2001 values as of April 2,
School/University 1.29 1.50 1.50 1.20 2003(as published)
Sports Arena 2.07 1.50 1.50 1.10
Town Hall 1.44 1.40 1.40 1.10 Other codes may use the more recent STD 90.1-2001
Transportation 2.07 1.20 1.20 1.00 ~ \ . .
Warehouse 1.03 1.20 1.20 0.80 Addendum ngo as pu blished I
Workshop 0.96 1.70 1.70 1.40
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The Cost Factor

Alighting is the single largest source of electricity
use in non-residential buildings.

ANew lighting systems are extremely efficient in
Installation and maintenance, saving you money
from start to finish

ANationally, retail lighting can be up to 60%

Lighting
29%

15%

26%

9%
Source: DOE E/A

Bﬂ/ﬂ ?o/u 30/0 39’0

0 All Other Uses

B Office
Equipment

[ Water Heating

O Motors

B Refrigeration

@ Space Heating

O Cooling

B Lighting
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2009 DOE Rule Making 1 Effective July 14, 2012

General Service Fluorescent Lamps

7

7

7

Lamp Type Correlated Color Energy
Temperature Conservation
Standard
Im/W
4-Foot (T8-T12) O 4,500K 89
Medium Bi-pin 02 5 W™ """ and |O 78800 K
2-Foot (T8-T12) O 4,500K 84
UShaped O2pW . 4 500Kk and |O 781000K
8-Foot (T8-T12) Single Pin O 4,500K 97
Shimlbine Q52W 4, 500K and |0 793000K
8-Foot (T8-T12) O 4,500K 92
High Output > 4,500K and |O 78000K
4-Foot (T5) Miniature Bi- O 4,500K 86
pin Std. Outtpul ,O2LO6MN and [0 781000K
4-Foot (T5) Miniature Bi- O 4,500K 76
pin High Outtpul PAIWok and [0 772000K

7

| A AIl T5 & T5HO Pass |
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Types that will no
longer be
manufactured:

A Majority of 4ft T12
and 2-ft T12 U-lamps
- both 40W & 34W ES

A 700 seriesT8 4-ft
and 2ft U-lamps

AAIl 96T12 75W & many
FO6T12/ES 60W
except 800/SPX

A 700 Series F96T8

A96T12HO 110W &
FO96T12/HO ES 95W

A 700 Series FO6 T8HO

Exemptions:

ASpecialty high CRI
lamps

A96T12 HO Cold

Tem peratérgmpﬁ
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Trends in Fluorescent Systems

Manufacturers continue to push the technol ogy

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.

OSRAM
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uorescent 40 Linear Op

3 hours 12 hours 3 hours 12 hours per
per start per start per start 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
25 2400 24,000 36,000 36,000 42,000
28 2725 24,000 36,000 36,000 42,000
800XP 85
30 2850 24,000 36,000 36,000 42,000
32 3000 24,000 36,000 36,000 42,000
ASuper | T&D 3100 85 24,000 36,000 36,000 42,000
25 2400 36,000 40,000 40,000 46,000
800 Long Life 28 2600 85 36,000 40,000 40,000 46,000
32 2950 36,000 40,000 40,000 46,000
OSRAM
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Fluorescent Systems Ballast Basics

A Whatisaballast?i Def i ni ti on is fiany heavy materi e

A What functions does it perform?
A Starts the lamps
A Limits the current
A In some cases provides coil heat

A What features does it possess?
A Voltage typically 1207 277V
A Frequency - 60Hz

A What types of ballasts are there?
A Preheat (older, use of a starter)
A Instant Start (most common)
A Programmed Start (best with occupancy sensors)

OSRAM
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System Parameters

System Wattage
1 Ballast Losses (Watts consumed by the ballast)

1 Lamp Wattage

Ballast Factor (BF)

1 % light (commercial system lumens - reference ballast lumens)
Ballast Efficacy Factor (BEF)

1 Ballast factor (as a whole number) - input power

Light Output

1 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.

® Wiring Dlagram -
SYLVANIA QUICKTRONIC QLS3x32T8/UNV ISN-SC e T
T L — X o ecironic =
VANIA > Power SHED HIgh-EﬁlClEnC}F 3-Lamp Instant Start T8 Elecronic Loadshed Ballast "f‘f': Ballast B:E w
A E t H @
A h. f_amp Striation Confrol .0 UNIVERSAL VOLTAGE S50/60H=z - _:D
= B - LINE CURRENT Min. Start = =
QUICKEO+ == LaMPTYRES - @ LETED - M
N Systan Warranty 1207 2 =mp. SBET LAMP =
1 00 vioc, Yolage to Ground < B0V AFOEETE (=T 0304 LARE —
c High Power Facke Scunc Rafed A Inherent Tremal Erotecion IFLEETE 0558 0248 - —
O | e e T e s e IFOITTE oAt B.174 ¥C iy s TN m—
Complies wih FOC 47 CFF Part 18, Kon-Consumer Mo PCSs 2AF4OTE 0648 0.284 I'F-18'C Use specii=d comtrl sysiem for Loadshed mode. =
™ Salast & sEmiconductewr - Frotecion tnemigus Inhanenoe AnrFE LG rsuizbe unused leads. Sround Saliast caze T —
" Tris Ciass & RFLD comples wih Canadan ICE5-00E 2FUSETE . '3_'52"" 0.234 - 2TIEe
Technlcal Azalstance Ce DESR de Ia Casse A est corforme & @ rome KME-0S du Canaca Also sutable for U-Bend and 55 eguivdents
Call 1-800-LIGHTBULE

The NEMA Premium designation identifies only the most energy efficient and highest
performance T8 electronic ballasts products available.

OSRAM
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Office Solutions: Dimming
Dimming can resolve three major issues:

ASave energy
i Depending on dim levels and time of dimming power can be reduced by up to

90%
I T8 & T5 0-10V & Line-voltage dimming
I T8 & T5 Bi-level dimming

AComfort dimming (individuals want exclusive control)
I Control glare and individual comfort, both of which can improve productivity

I Same products as above

AReduce peak load demand
I Helps prevent potential brown-outs
I Cuts demand charges on energy bills: SAVES MONEY
I Same product above plus Load-Shedding ballasts

OSRAM
SYLVANIA
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System options
Wattage Comparisons

T8 Series 4-lamp  3-lamp 2-lamp
FO32/700* 114 87 59
FO28/800/XP/SS? 95 72 48
FO28/800/XP/SS> 84 63 42
1: QTISN  .90BF
2: QHE ISN .88 BF
3: QHE ISL .78 BF
OSRAM
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System options

Annual Energy and Maintenance Savings

T8 Series 4-lamp  3-lamp 2-lamp

FO32/700" NA NA NA
FO28/800/XP/SS®> $ 1360 $ 1035 $ 8.10
FO28/800/XP/SS® $ 1845 $ 1430 $ 10.75

1: QT ISN .90 kwh $.10
2: QHE ISN .88 BF Operating hours 4380
3: QHE ISL .78 BF Includes Maint. Savings

OSRAM
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System options

Simple Payback Energy & Maintenance

T8 Series 4-lamp  3-lamp 2-lamp
FO32/700! NA NA NA
FO28/800/XP/SS? 3.1 3.7 4.0
FO28/800/XP/SS’ 2.3 2.7 3.0
1: QT ISN .90 BF kWh $.10

2: QHE ISN .88 BF Operating hours 4380
3: QHE ISL .78 BF

OSRAM
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What to look for in a Lighting Services provider

9 National Coverage

1 Dedicated to the Environment

1 Dedicated to Safety & Training

1 Technology leader

fCapabl e of pikewiodipmg, @Tdimsn
1 Able to provide financing

1 Provides investment-grade lighting audits

1 Capable of servicing interior, exterior and sign lighting

1 National Project Management team

9 Established in the lighting business for more than 20 years

OSRAM
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T5in HIGH BAY APPLICATION

1 Retrofit 400W Metal Halide Systems
I Several companiesmaking4-6 | amp 406 fi xtur es
Mean 23,500 17 26,000 vs. 27,900 and after mean even better

1460W HID vs. 4-lamp T5 System

I Consider fixture efficiencies and 4-lamp (@ 236W) is realistic
i Saves $134.40 per fixture per year @ 6000 hours and 10¢/kWh
1" No color shift

1 Immediate restrike when power restored
1 Multiple ballast switching possible

1 Occupancy sensors not a problem

1 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)
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