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~ Light Type

light/heat from the sun.

aat from combustion

(human made) - light/heat from
made sources.
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Lighting:
Electrical Light Sources

the housing producing the source
ting fixture that includes the lamp

-g Index (CR

nperature
ransformer requirements
/ off

emperat

.0 ' requirements
. Heat generated

. Noise generated
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Color Science of Light Sources

Index

oleteness of the spectral output of a light source.
|/full spectral energy

AVOID
0 POOR

emperature
that a light source appears to the eye due to an imbalanced
al output.
. ed in Degrees Kelvins
2500 Kelvins warm

a 3000 Kelvins neutral

1 4100 Kelvins cool




Lighting:

ndard Incandescent Sources

7 o 1879

tungsten) filament that glows when electricity passes
Ib that is vacuumed sealed.

— high opera
100)
lor temperature
t/transformer required
xmed

t on
diffuse light, poorly directional
s poor with 10 lumens per watt (Ipw)
. 10T ife

- No temperature requirements
. Hot = 2/3 energy is heat. 1/3 energy is light.
' Some noise when dimming
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INGANDESCENT LAMPS
im 2700-3200 deg. K 99 CRI

i 7000K o A _ Overcast Sky

C75 The designations are for these lamps:

SP30 Specification Series 3000K Fluorescent
SP35 Specification Series 3500K Fluorescent
SP41 Specification Series 4100K Fluorescent
SP65 Specification Series 6500K Fluorescerit

SPX30 Deluxe Specification Series
SSPX50 3000K Fluorescent

SPX50 \ C50 SPX35  Deluxe Specification Series
° o0 3500K Fluorescent

SPX41 Deluxe Specification Series
4100K Fluorescent
CwW

® SP41 SPX41 SPX50 Deluxe Specification Series

H/DX ® ® 5000K Fluorescent

o M‘;‘/c Sunlight SSPX50  Super Deluxe Specification Series

Thr After
H/WDX SP35  SPX35 Siicn 5000K Fluorescent

° MXR ® P = CW Cool White, Fluorescent
ww ® sp30 SPX30 Ww Warm White, Fluorescent
@ /00 @ C50 Chroma 50, Fluorescent
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INC Incandescent

H/DX Mercury Deluxe
H/WDX Mercury Warm Deluxe

sunlight 1

at Sunrise MVR Multi-Vapor

60 80 100 MVR/SP30 Multi-Vapor, Phosphor Coated

Color Rendering Index Tandle MXR Halarc®
(Ra) Flame LU/DX Deluxe Lucalox




NDESCENT LAMPS

izes lamps =
ation 1s '

passes through ¢
ss bulb with filled
ich as argon,

Dgen or a

e resistance to the
>t _. e wire causes

> wWire or ent to heat to
the point of incandescence.E
When a material incandesces
it produces visible light.

o




INGANDESCENT LAMPS

Filaments

SSERERSEREeNtwas made of carbon in Edison's lamp.

SContemporanaiampshave tungsten filaments. The are coiled to increase
Bificacy (lumens per watt) and reduce heat loss.

Bhe filament is .0018™ dia:=21" long in 60w A-lamp
sRalire of lamps occur when the tungsten evaporates and breaks.

RS the life of the lam the tungsten deposits itself on the bulb
geeReasing the effectiveness of the lamp (up to 80%).

_FILAMENT IDENTIFICATION




ay contain krypton increase efficacy 10% but

5 contain inert gasses (do not react with other



Bases

BASESBWORPBIRPOSESs mechanically holds the lamp in place and

SUOWSHORENSSISEtfcal connection. You need to know the base type
to match the correct fixture.

BASE IDENTIFICATION
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ncloses the filament.

surement. The lam
1/8” in the diameter of

of how many

puld have a diameter of how many

D posed two types of glass:

Hard (quartz)--Resistant to water and for exterior use.



ENT LAMPS

' PS, and T bulb

:. Aluminized Reflector)
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Eeneralservice - A, S, P, PS, and T bulb

sraenates licht in all directions
S=homeanc table lamp fixtures

LAMP LOCATOR
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ESCENT LAMPS

A kL

octions
ting

11 see churches use decorative
nate a space.

se the problems in using

rative lamps for ambient light?
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ecorative-F, G, CA,B
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INGSANDESCENT LAMPS

Reflector=—- R (Reflector)

s=Pesienechwith built in reflectors
=nside of glassis coated with aluminum or silver

- Directs light in a particular direction

IRSNRPortant to use akE candle power distribution chart to understand
BoWsaparticular lamp directs its light

B

?? YV ?????????

ER30 ER40 BR30 BR40 R14 R14
Med Med Med SCBay Inter Med Med Med Med Skrt Mog

Lamp Shape ER Lamp Shape BR Lamp Shape R




y -__1_1'e round bea
eflector) lamps

1 in deep recessed

k lighting




PARNERarabolic Aluminized Reflector)

SESIRISEEOMREIPS but more accurate direction of light.
s==Designed with'built in reflectors

Elnsice ofglass is coatechwith aluminum or silver
S=Directs light in a particular direction

BSNRPOTrtant to use a candle power distribution chart to understand how
gaparticular lamp directs its light

v — g % Wiswaww
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Lamp Shape PAR







ghting:
ogen Incandescent Sources

lalogen, Tungsten Halogen

as standard incandescent housed in a quartz
1 gas.

‘operation cost
R1 (100)
P erature is warm to neutral
lire a ballast / transformer
ned

stant on

A | be directional light

_j_ effi
Medium to good lamp life

7 at 15 lumens per watt (Ipw)

No temperature requirements
Generates a lot of heat
Generates some noise
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o
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halogen combines with the tungsten to keep

] aroughout life. (Little tungsten is
lamp surface)

_-een 1000-5000 hours (greater than typical incandescent lamp)
e is around 3000-3200deg K (2700 typical incon)
e lumens per watt)

serve many different applications decorative, washes, spots
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mpared to PAR

y compared to a




INDESCENT LAMPS

ydirection of

cets on the inside of light

-- Tungsten halogen source
-- Low color shift

--90% of the maintained lumens over life.




INGANDESCENT LAMPS

P PARAalogen Lamps

SRESIEEREORENe on the inside of the bulb directs heat back
tofilament mcreasing efficiency

SO0 IR provides the light of a 90 w lamp

82% Infrared Heat
18% Visible Light

\
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'_axys with perishable materials.
to 6000 hours.)



i~|'1- LAMPS

~ES
dAllU. S

used produces heat) Up to 90% of the energy
ight is lost as heat.

person to change the lamps) 700-1000
arable to fluorescent and HID).

1(99/100)
emperatures (warm 2400-3200 deg.)

e (Color becomes visually warm when dimmed)
control (small source)

7 used for accent and task lighting.



MOL in.: LCLin.:

: s i Py r of the fi
Maximum Overall Length in inches. D{srance between the center of the l;{ame.n.rand the
Light Center Length reference plane, in inches.

Filament Design:

Filaments are designated by a letter combination in which C is
a coiled wire filtament, CC is a coiled wire that is itself wound
into a larger coil, and SR is a straight ribbon filament. Numbers
represent the type of filament-support arrangement.

Life - Hours:
Life (as defined by FTC Lamp Label Rules)
is rated average life in hours.

Light Output - Lumens:
Case Quantity: Light output (as defined by FTC Lamp

Energy Used - Nominal Watts: ¢
Number of product units Label Rules) is rated average lumens.

Energy Used (as defined by FTC Lamp

Labe! Rules). To estimate energy packed in a case. .
consumption (kWh), multiply watts x hours e Reference Color Temperature Kelvins (K):

of use and divide by 1000. Volts: "Warmth" or “Coolness " of the lamp, measured in Kelvins (K). The
higher the temperature, the cooler the appearance of the light.

Lamp data is based on
operation at rated voltage.

Aérproximate CBCP
Bulb Shape: Order Code: (Center Beam Candlepower):
Bulb shape followed by its " i s S For reflector type lamps. Center Beam
size (the maximum diameter It is important to use this five-digit Candlepower is the intensity (candelas) at
of the bulb exoressed in code when ordering to ensure that you the center or maximum intensity of the beam.

d P ! receive the exact product you require. -
eighths of an inch). Additional
Information

Typical application andj/or
other important information.

Base: Lamp Description:
The type of base. The lamp’s identification code.

: |
Rated Color
Order Case Filament Avy. Life Temp. Additional
Shape  Base Watts Code Description Volts QOty. Design MOL LCL Hours Lumens K  CBCP Information

HALOGEN PAR38 LAMPS

HIR™
PAR38 Med Skirt 50 12396{5OPAR/HIR/SP] 120 12 CC-8 531 3000 850 2810 14000 « = 15,23, 56,80,88,9 Spotlight

~ S0PAR/HIR /SP9

Identifies the lamp’s wattage. ,

Identifies the Identifies beam angle, code may

dentifies the lamp shape and the bulb  '™P BPe. also include packaging information.

diameter in eighths of inches.

ldentifies as Spotlight.




“OR CATALOGS:

'www.gelighthg.com/na/contactus/literature.html



BANDESCENT LAMPS - SPECIFICATION

Rated Color Approx.
Order Case Filament Avg. Life Lumens ~ Temp. Beam Additional
Shape  Base Watts Code  Description Volts Qty. Design MOL LCL Hours Initial K  CBCP  Spread Footnotes Information

INCANDESCENT LAMPS (CONTINUED)

B 16542 50 PAR 36 VWFL 12 12 C6 275 2000 330 600 0 15 Very Wide Flood, Filament Shield
ERZO Med 50 14885| SOR20/SW/1-6PK 120 30 CC6 393 2000 380 4,35, 56 Indoor Floodlight, Soft White
14888 50R20/PL/T-6PK 120 30 CC6 393 2000 4,35, 56 Indoor Floodlight, House Garden”,
Plant Light
1489 50R20/1-6PK 120 30 CC6 393 2000 410 510 4, 35,56 Indoor Spotlight
A19  Med 60 14052| 6OA/SSW-24PK 120 120 CC-8 443 312 1000 840 Super Soft, Soft White
14414  6OA/CVG 24PK 120 24 CC-6 443 312 1000 850 23,47,83 Inside Frost, covRguard™, Teflon®
Coated
Rated Color
Order Case Filament Avg. Life Temp. Additional
Shape  Base Watts Code Description Volts Oty. Design MOL LCL Hours Lumens K  CBCP Footnote Information
HALOGEN COMPACT PAR LAMPS (CONTINUED)

COMPACT PAR20

PAR20 Med NP 50 14927 50PAR20/H/SP10_ 120 6 CC-8 3.2 2500 570 2800 6000 « = 15,55, 56,80,88 Spotlight
1492§ 50PAR20H/FL25 | 120 6 CC-8 3.12 2500 570 2800 1500 <= 15,55, 56, 80,88  Floodlight
50 17866 50PAR20/H/SP10 130 15 CC-8 3.12 2500 570 2800 6000 « = 15,55, 56,80,88 Spotlight

46 120 5000 498
50 17868 50PAR20/H/FL25 130 15 CC-8 3.12 2500 570 2800 1500 <= 15,55,80,88  Floodlight
46 120 5000 498
HALOGEN COMPACT PAR16
PAR16 Med NP 6041623.60PAR6/H/FI30 120 6 CC-8 287 2000 650 1550 & Floodlight
4162§ 60PAR16/H/SP10 | 120 6 CC-8 2.87 2000 650 5400 & Spotlight
7541629 75PAR16/H/FL30 120 6 CC-8 2.87 2000 900 1600 & Floodlight

41630 75PAR16/H/SP10 120 6 CC-8 2.87 2000 900 6200 < Spotlight




Order

Shape  Base Watts Code Description

TURN & LOCK CONSTANTCOLOR®

Case Filament
Volts 0Oty. Design MOL LCL Hours Lumens K  CBCP

Rated
Avg. Life

Color
Temp.

Footnote

Additional
Information

&MR]G TAL 50 30899 50MR16/Q/40/TL | 12 10 C6 2 3500 3000 1395 & 132 Floodlight
30900 50MR16/0/20/TL 12 10C6 2 3500 3000 3330 & 132 Narrow Floodlight
30901 50MR16/0Q/10/TL 12 10C6 2 3500 3000 10800 « 132 Narrow Spotlight
CONSTANTCOLOR® PRECISE™ COVER GLASS MR16
E[G] MR16 2-Pin GU5.3 20 20857)Q20MR16C/CG40 | 12 20 C-6 1.87 5000 2900 475 & 132 Floodlight, Clear Glass
Protective Lens,
Suitable for Use in
Open Fixtures
Rated Color
Order Case Filament Avg. Life Temp. Additional
Shape  Base Watts Code Description Volts Oty. Design MOL LCL Hours Lumens K  CBCP Footnote Information
HALOGEN PAR38 LAMPS (CONTINUED)
LONG LIFE
PAR38 Med Skirt 4517470 45PAR/H/SP10 120 6 CC-8 5.31 2500 510 2750 7000 <= 15,23,56, 88,96 Spotlight
17471 45PAR/H/FL256PK 120 6 CC-8 5.31 2500 510 2750 1800 «—=15,23,56,88 96 Floodlight
25947 45PAR/H/FL-TWIN 120 3 CC-8 5.31 2500 1800 &= Floodlight
4516229 45PAR/H/SP10 130V 130 12 CC-8 5.31 2500 510 2750 7000 <= 15,23,56, 88,96 Spotlight
40 120 5000 385
4516231 45PAR/H/FL25 130 12 CC-8 5.31 2500 510 2750 1800 « = 15,23,56,88,96 Floodlight
40 120 5000 385
60 25266)60PAR/H/SP10 120 12 CC-8 5.31 2500 810 2800 13000 « = 15,23, 46, 56,83, 88 Spotlight
25269 60PAR/H/FL25 120 12 CC-8 5.31 3000 800 2800 2800 « = 15,23, 56,83, 88,96 Floodlight
25270 60 PAR/H/SP10 130 12 CC-8 5.31 3000 800 2800 13000 «—= 15,23, 46, 56, 83, 88 Spotlight
120 6000 608
25271 60PAR/H/FL25 130 12 CC-8 5.31 3000 800 2800 2800 <= 15,23, 56, 83,88, 96 Floodlight
120 6000 608




NT LAMPS - SPECIFICATION

- | Watts Lumens | Efficacy | Color Beam Shape
' Temp. Size
380 7.6 L/W* | 2800 FLOOD | Reflector
2”
840 14 L/IW 2800 N/A A
2 3/8”
11.4 L/W | 2800 FLOOD | PAR
| 2”
N/A S10[0]0 SR PAR
2”
N/A 3000 FLOOD | MR
2”
20! N/A 2900 FLOOD [ MR
C/CG40 Volts o7
60PAR38/ | 2500 60 810 13.5 L/W | 2800 SPOOT | PAR
H/ SP10 47




INDESCENT LAMPS - SPECIFICATION

e >

0° Aiming Angle 30° Aiming Angle 45° Aiming Angle 60° Aiming Angle
Lamp Beam Spread D FC
Q20 MR16/VSNP Rated Life 7°x5° Lz 83 6 163 4 198 291
(Halo Z32) 3,000 10 90 9 73 6 88 129

L
1
1
S 13 53 2 A 8 50 73
.‘ 16 35 2

D FC L W FC

15 26 32

Q20 MR16/NSP  Rated Life  15.7°x13.3° | 6 97 IR SN 7 e e 7
(Halo Z30) 12VESX 2,000 39

Q20 MR16/FL Rated Life  37.6°x 37.0°
{Halo Z35) 12VBAB 2,000

“ -

25W R14 Rated Life 73.7°x 73.7°
(Halo Z11) 1,500

- <

What lamp would you specify if you want to illuminate a display case of
diamonds at 200fc at a distance of 7a? What will be the beam spread?




Lamp

AMPS

0° Aiming Angle

N N

30° Aiming Angle

" 45° Aiming Angle

60° Aiming Angle

D FC

D FC w

D FC w

FC w

75 PAR30/
CAP/NSP

4

<

7 217

6 192

4 239

363

10 106

9 85

6 106

13 63

12 48

8 60

16 42

15 31

38

1
2
91 3
58 4

75 PAR30/ Rated Life
CAP/NFL 2,000

“{

32°x 32°

=

Q75 MR16/NSP
(Halo Z40)

<

13°x 12°

_—

Q75 MR16/FL
(Halo Z45)

<

Rated Life
3,500

39°x 39°

£

What lamp would specified if you want 50fc in a 6a diameter circle for a hall fixture
8a from the floor?




Lamp Beam Spread

0° Aiming Angle

SPECIFICA

30° Aiming Angle

" 45° Aiming Angle

60° Aiming Angle

D FC

D FC w

D FC L W

w

75 PAR30/ 12°x 12°
CAP/NSP

-4 S

7 217

6 192

4 239

106

6 106

13 63

12 48

8 60

16 42

S
2
9 85 3
5
é

31

10 38

75 PAR30/
CAP/NFL

N

2
.4
5

7

Q75 MR16/NSP
(Halo Z40)

< =

Q75 MR16/FL  Rated Life
(Halo Z45) 3,500

< L

39°x 39°

What lamp would you specify to illuminate a painting on the wall at a distance of 8’
at 45 degree angle? The painting is 3" X3’ and can not have more than 100fc.
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jdescent Light Sources

Residential
Retall

Showrooms

= estaurant
and
Hospitality
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CENT LAMPS - SPECIFICATION

eley, CA

ler and
ciates

ler and
cial

yopher

5} McGrath

budget consiaints, the
mokes the most of the
9 buiding emvironment
iy required support
. lighting, outlets,
20l condut, gas lines,
lers, HVAC ducts, and
s were selected ond loid
the design team. Simple,
worword display systems
s slotwoll ond surfoce

od brockets ore

vl arronged with

3g systems fo creole

1 ond patier, thereby

A



- SPECIFICATION

project

Plaza Las Fuentes
Hotel

Pasadena, CA

Moore Rubell Yudell
erior
Babey-Moulten, Inc.
photographer

Jaime Ardiles Arce

Massive hanging chandaliers
domincte the oestetics of this
passage, providing the generl
ihuminaton ond on inkiguing
design element. Seating groups.
ore each in the warm light of
lorge toble lomp. Lt upper
bokonies creake defintion ond
dd perspecive Io he spoce







CENT LAMPS - SPECIFICATION 1!

Provides focus.

project
| Velfarre
Tokye, Japan
lighting

Stom Ushidate
orchitect

Robert R. Lowe
inferior

Stom Ushidate

Nacasa & Partners In

Highdech “monitor” woll sconces.
o sad ik oot o e



NT LAMPS - SPECIFICATION

Produces sharp
shadows.

PEr It e
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ESCENT LAMPS - SPECIFICATION




Lighting:

~ Fluorescent

ially used light source

e released into a glass tube covered with phosphors.
jous metal vapors (mercury) and they release UV
ohors to glow.

Hal cos
ve operating cost
10derate to good (70 — 90
mperature is warm to cool
transformer is required — electronic/magnetic
e to dim
n with electronic ballast not with magnetic
diffuse light

xcellent efficacy at 70 lpw
xcellent lamp life
Prefers warmer temperature to operate most efficiently
Very little heat is generate (still warm to touch)
Magnetic ballast produce humming / buzzing sound, electronic not as bad.




Groves provides a
larger surface area
for light to be
emitted from the

lamp.

Tube fluorescent lamps are large (127-96" in length). The
large size makes optical control difficult. They are good for
providing large amounts of light over a large area. Many
ambient lighting systems are created with tube fluorescent
lighting systems.




QRESCENT LAMPS

apes - Tubes

Eed cforo diameter of the tube.

12 1/8 inches in diameter or 1 5" These lamps are
ased out in new fixtures."They are common in older

In diameter. This Iis the most common lamp type

for 2X4 fluorescent fixtures. They allow greater control of
Yight and more energy efficiency. The mercury arc is closer to
the phosphor.

T5 lamps are now being implemented in newer fixtures. The
smaller size allows for greater control of light.



JRESCENT LAMPS

er the light
easier the
rol. Thus
oe reduced.

‘ orescent
lamps are slightly less
nergy efficient
compared to tube
fluorescent. The bend in
tube creates energy
inefficiency and shorter
lamp life.
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PF DT OTD = =

F5BX  F7BX  F9BX FI13BX FIDBX F13DBX F18DBX F26DBX 2 Pin 2D® F570BX F700BX
623 623 623  GX23 623-2 GX23-2 G24d-2 G24d-3 GR8-2 G24q-5 G24q-6

2-Pin Double Biax® 2-Pin 2D 4-Pin Quad Biax®

2-Pin Low Wattage Biax®

10 mmmll

,1
T T W W W W s o o o

F13DBX F18DBX F26DBX F13TBX F18TBX F26TBX F32TBX F42TBX 4-Pin 2D° FI8BX  F27BX  F39BX F40 F55BX
G24q-1 G24q-2 G24q-3 G24q-1 G24q-2 G24q-3 G24q-3 G24q-4 GR100-4 2611 2611 2611 2611 261

4-Pin Double Biax® 4-Pin Triple Biax® 4-Pin 2D® 4-Pin High Lumen Biax®

Plug-in Lamps




EampShapes - Compact

QM%M%MM%M

e E e w

FLEM FLEISTBX  FLE17HLX FLE20TBX FLEZIHLX FLE24TBX  FLE25TBX FLE27HLX FLE280BX FLE15TBX/R30 FLE20TBX/R40
Med Med Med Med Med Med Med Med

Electronic Performance Biax® Reflectors

Reflector shapes

N m Q to direct light.
W W Q

FLE15TBX/Globe  FLE15TBX/Bullet  FLE20TBX/Bullet FLE15/Post Light FLEIS/A Line FI.EZO/A Line EL23
Med Med Med Med Med

Covered (A-Line, Bullet, Post, and Globe) Genura"

Diffusing Covers to Reduce Glare
Self Ballasted Lamps




FLA5BX FLA7BX
Med Med

Biax®-Magnetic

2D%Electronic

Lamps and Adapters

FLA9BX
Med

TaRN
MR, %

FLA13DBX FEA13TBX FEA18TBX
Med Med Med

Double Biax®-Magnetic Triple Biax®-Electronic

Circlite

Self ballasted
shapes to be used
in traditional
incandescent
fixtures.



phased out) --60hz coil
n --- Consume part of

-- do not run less lamps than the ballast is
designed for.

The ballast allows fluorescent lamps
to be dimmed. NOT ALL BALLASTS
ALLOW FLUORESCENT LAMPS TO
BE DIMMED. A dimmable ballast
must be specified. Dimmable ballast
run at a higher frequencies.



BEUORESCENT LA

deration

cathode shield

/
o© r/T k

; / A

mercury / phosphor coating / lead wire

cathode pinch

bi-pin cap
argon: mercury vapour

Fluorescent is a low-pressure gas discharge system

-- electrical power is provide from the ballast to the cathode and produces
an arc that produces ultra-violet radiation. Do we see UV radiation?
-- the phosphorus coating is activated by the UV producing visible light



BMORESCENT LA

deration

cathode shield

/
o© r/T k

; / A

mercury / phosphor coating / lead wire

cathode pinch

bi-pin cap
argon: mercury vapour

‘The mercury provides the vapor for the UV arc. Mercury is
classified by the EPA as a hazardous waste. Disposal of

large amounts of fluorescent lamps is a hazardous waste
problem.



ESCENT LAMPS

amp manuractures are creating low mercury lamps that
exceed minimum standards for hazardous waste. No other
material can be substituted for the mercury. The use of
fluorescent is a balance of energy efficiency and waste.



RADIANT POWER LIW/1ONM/LUMEN

I i J
DELUXE WARM WHITE

i 2 L
300 350 400 450 SO0 S50 606 650 VOO 750
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Notice more energies in
the warm wave lengths.
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Higher CRI and 3500 K

color temperature




RSEEEE by pe, and mixture of different phosphors
BSIERRERECOlor temperature and color rendering of a
fluorescent lamp.

o A T/ercast Sky i 2
C75 The designations are for these lamps:

SP30 Specification Series 3000K Fluorescent
SP35 Specification Series 3500K Fluorescent
SP#1 Specification Series 4100K Fluorescent
SP65 Specification Series 6500K Fluorescerit
SPX30 Deluxe Specification Series
SSPX50 3000K Fluorescent
SPX50 \ C50 Noon SPX35 Deluxe Specification Series
° o0 Sunlight 3500K Fluorescent

SPX#1 Deluxe Specification Series
4100K Fluorescent
cw

® SP41 SPX41 SPX50 Deluxe Specification Series

H/DX o ® 5000K Fluorescent

® MV.R/C Sunlight SSPX50 Super Deluxe Specification Series

1hr After
HWDX SP35  SPX35 Sunise ) e

° MXR ® Y o cW Cool White, Fluorescent

ww ® sp30 SPX30 ww Warm White, Fluorescent
@ /00 @ INC C50 Chroma 50, Fluorescent
MVR/SP30 & — INC Incandescent
8;27 B H/DX Mercury Deluxe
S H/WDX Mercury Warm Deluxe
n

atustlj%nse MVR Multi-Vapor

60 80 100 MVR/SP30 Multi-Vapor, Phosphor Coated

Color Rendering Index “Candle MXR Halarc®
(Rl Flame LU/DX Deluxe Lucalox
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colors under the specified light source.



Color Temperature Kelvins (K):
A measure of the visual "warmth” or “coolness” of the light from the
lamp. The higher the value, the whiter or “cooler” the light appears.
Product Code: Mean Lumens:
It is important to use this five-digit code when ording to Lamp light output a.t 40% of rated lamp life
ensure that you receive the exact product you require. / : o

Color Rendering Index (CRI or R,):

An indication of the ability of the lamp to render object colors in a normal,
Initial Lumens: natural way. The higher the number (0-100), the better the color appearance.
Lamp light output after the initial 100 hours of operation. ®

Watts: Means this lamp meets Federal Minimum Efficiency Standards.
Energy used (as defined by FTC Lamp Label Rules). Rated Average Life - Hours:

To estimate energy consumption (kWh), multiply Lamp burning hours to median life expectancy.
watts x hours of use and divide by 1000.

Nominal Length in.:
Lamp length including base and/or pins.

Indicates that this is a lamp with high color rendering, which helps objects and
persons illuminated to appear more true to life.
Case Quantity:
Bulb: e =
Bulb shape followed by its size (the Nuslier of prodct enits

, . acked in a case.
maximum diameter of the bulb p
expressed in eighths of an inch/.

Indicates that this is a reduced wattage option for lamps normally used in this
application. Be sure to check wattage, lumens and life to determine which lamp
is best suited to your needs.

Lamp Description: G 2
Base: The lamp’s idenification code. Ad_d’ tion _al ’ nfor m ation: . . )
The type of base. | Typical application andy/or other important information.
e

1
Nominal Rated Color
Length Order Case Avg. Lumens Temp.
Bulb Base Watts in. Code  Description 0ty. Life Hours Initial Mean K CRI Additional Information Footnotes

T8 STARCOAT™ LAMPS

STARCOAT™ T8
T8 _Medium Bipin (613) 1724 17033 ((F17T8/SP30 ) 2420000 1325 1260 3000 78 <= RE 730 Phosphor, Starcoat”

F 137 T8 / I S P30 WHEN YOU DON'T KNOW THE LAMP DESCRIPTION

1. Identify bulb shape by using table on page 4-2.

Identifies as i
Fluorescent |
lamp.  Identifies either
the lamp’s
wattage or its
length in inches.

2. Measure bulb diameter using ruler in Appendix section page
A-1 to determine width in eighths of an inch.

‘ Identifies the lamp
Vot finish or color. : :
identifies the lamp 3. Identify base type using table on page 4-3.

shape and the ! ’

bulb diameter in eighths 4. Find your lamp in the table containing the bulb shape, size
of an inch. and base.
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ENT LAMPS

Specifying

Nominal Rated Color
Length Order Case Avg. Lumens Temp.
Bulb Base Watts in. Code  Description 0Oty. Life Hours Initial Mean K CRI Additional Information Footnotes
T12 LAMPS (CONTINUED)
F40 STANDARD
T12 Medium Bipin (G13) 40 48 10514 F40/B 24 20000 1200 720 Blue
13794 FA40/C50 30 20000 2250 1870 5000 90 Chroma 50
25399 F40/C50/UPC 30 20000 2250 1870 5000 90 Chroma 50, UPC Code
13795 F40/C75 30 20000 1950 1680 7500 92 Chroma 75
13969 F40/D/ULTRA 6PK 24 20000 3050 2775 6500 75 Daylight ULTRA™, Retail Pack
14654 F40/DX 30 20000 2250 1910 6500 84 Deluxe Daylight
10517 FA40/G 24 20000 4000 2000 Green
40333 F40/KB/2PK/PP 9 20000 3400 3090 3000 82 Kitchen and Bath ULTRA™, Twin Pack
21323 F40/KB 6PK 24 20000 3400 3090 3000 82 Kitchen and Bath ULTRA™
13797 F40/N 30 20000 2100 1740 3700 90 Natural
14440 FA40/RES/SLV 30 15000 3150 2860 4100 72 Residental Light, Sleeved
14433 FA0/RES/SLV 6PK 24 15000 3150 2860 4100 72 Residential Light, Sleeved, 6 Pack
14441 F40/RES/TWIN 9PK 9 15000 3150 2860 4100 72 Residential Light, Twin Pack
15075 __F40/SP30 3020000 3250 29503000 70 RF 730 Phosphor
15077 F40/SP35 30 20000 3200 2910 3500 73 RE 735 Phosphor
15078 F40/SP41 30PK 30 20000 3200 2910 4100 72 RE 741 Phosphor
23382 FA40/SP41/C 10 20000 3200 2910 4100 72 RE 741 Phosphor, Pro-line™ Commercial Pack
12133 FA0/SP65 30 20000 3050 2775 6500 75 RE 765 Phosphor
25400 F40/SP65/UPC 30 20000 3050 2775 6500 75 RE 765 Phosphor, UPC Code
15079 F40/SPX30 30 20000 3400 3090 3000 82 RE 830 Phosphor
15083 FA40/SPX35 30 20000 3400 3090 3500 82 RE 835 Phosphor




FNORESCENT LA

Specitying

MPS

Nominal

Length Order
Watts in. Code  Description

Bulb Base

T8 STARCOAT™ LAMPS (CONTINUED)

STARCOAT™ T8 (CONTINUED)
T8  Medium Bipin (G13) 25 36 15943

F25T8/SP30

Rated
Case Avg.

Color

Lumens Temp.
Oty. Life Hours Initial Mean K CRI

Additional Information

3000 78 ®« = RE 730 Phosphor, Starcoat™

15944

F25T8/SP35

3500 78 ®« = RE 735 Phosphor, Starcoat™

15945

F25T8/SP41

4100 78 ©« = RE 741 Phosphor, Starcoat™

22648

F25T8/SPX30

3000 86 ©« = RE 830 Phosphor, Starcoat™

22650

F25T8/SPX35

3500 86 ©®« = RE 835 Phosphor, Starcoat™

22651

F25T8/SPX41

4100 86 ©< = RE 841 Phosphor, Starcoat™

32 48 15946

F32T8/SP30

3000 78 ®« = RE 730 Phosphor, Starcoat™

25396

F32T8/SP30/UPC

3000 78 ®« = RE 730 Phosphor, Starcoat™, UPC Code

15947

F32T8/SP35

3500 78 ®« = RE 735 Phosphor, Starcoat™

41604

F32T8/SP35/C

3500 78 ©« = RE 735 Phosphor, Starcoat™

25392

F32T8/SP35/UPC

3500 78 ©« = RE 735 Phosphor, Starcoat™, UPC Code

15949

F32T8/SP41

4100 78 ©« = RE 741 Phosphor, Starcoat™

23384

F3218/SP41/C

4100 78 ®« = RE 741 Phosphor, Starcoat™,
Pro-line™ Commercial Pack

25394

F32T8/SP41/UPC

4100 78 ®« = RE 741 Phosphor, Starcoat™, UPC Code

14613

F32T8/SP50

5000 78 ©« = RE 750 Phosphor, Starcoat™

12132

F32T8/SP65

6500 75 ®« = RE 765 Phosphor, Starcoat™

22655 F32T8/SPX30

3000 86 © = RE 830 Phosphor, Starcoat™

12656

F32T8/SPX35

3500 86 ©« = RE 835 Phosphor, Starcoat™

22657

F32T8/SPX41

4100 86 ©« = RE 841 Phosphor, Starcoat™

23460

F32T8/SPX50

5000 86 ©« = RE 850 Phosphor, Starcoat™




UORESCENT LAMPS

Rated Color Min. Start
Length Order Case  Avg. Life Lumens Temp. Temp.  Power Adapter
Base Watts in. Code Description Oty Volt Hours Initial Mean K. CRI F (C) Factor THD Life Additional Information Footnotes

PLUG-IN LAMPS (CONTINUED)

4-PIN DOUBLE BIAX®

G24g-1 13 510580 F13DBX/SPX30/4P 50 12000 900 755 3000 82 32 RE 830 Phosphor
30035 F13DBX/SPX27/4P 50 12000 900 765 2700 82 RE 827 Phosphor
30037 F13DBX/SPX35/4P 50 12000 900 82 RE 835 Phosphor
30038 F13DBX/SPX41/4P 50 12000 900 RE 841 Phosphor
G24q-2 18 5.8 12865 F18DBX/SPX27/4PL 50 12000 1150 RE 827 Phosphor
12866 F18DBX/SPX30/4PL 50 12000 1150 RE 830 Phosphor
12869 F18DBX/SPX35/4PL 50 12000 1150 RE 835 Phosphor
12870 F18DBX/SPX41/4PL 50 12000 1150 RE 841 Phosphor
G24q-3 26 6.4 35235 F26DBXT4SPX30/4P 50 12000 1710 RE 830 Phosphor
35236 F26DBXT4SPX41/4P 50 12000 1710 RE 841 Phosphor
35247 F26DBXT4SPX27/4P 50 12000 1710 RE 827 Phosphor
35248 F26DBXT4SPX35/4P 50 12000 1710 RE 835 Phosphor




_amps

Lumens | Efficacy | Color CRI Shape
Temp. Size
2910 72.8 L/ |3500 73 T
W 11/2”
800 87.5L/ |3500 86 T
W 1 »”
58.8L/ |2700 82 DBX/
' Compact
14 L/W | 2800 99 A
2 3/8”

0 Life i—lours) |
Lume 1S Per Watt

Color Temperature and Color Rendering




eciate over life a le

eCl be 50% of designed lumens but
‘need good lamp replac

nent program. Lumens can

r exterior use
difficult to control



gpBrescent Light Sources

=



escent Light Sources
Office

Institutional

Educational



ascent Lamps

sources Fluorescent light sources can be
used to define shape through
cove detailing.







Lighting:

- Cold Cathode

fluorescent

h Mercury, Neon, Argon gas mixtures.
lled tubing creating a glow.

and glass color.

nsive oper
0) :
iperature cool (varies p
‘ballast/transformer
dimmed

delay in starting up

er the

acy at 15 lumens per watt (Ipw)
good lamp life

- quires derate temperatures to operate
= Generates hea

. Generates a lot of noise noise







low pressure lamps that rely on high
\/) electrodes that create a discharge.

uorescent, but much less



they are not suitable
/is important.

The lamp is long lasting, but initial installation is costly and
requires bulky equipment.



s: Custom shapes, custom colors, long lasting, low
erature

Jes: High initial cost, flicker, low light output






Lighting:
gh Intensity Discharge (HID)

outdoor lighting

luorescent. And electric arc is created in a tube
b that is coated with a metal vapor that when
odium, Metal Halide, Ceramic Metal Halide

ost
ve operating cost
oor to good (50 — 90) (thil eet lamps)
mperature is warm to cool (pink to green)
transformer is required — electronic/magnetic
0 dim
1t on option
good to great directionality
xcellent efficacy at 70 to 120 lpw
as a good lamp life
No temperature requirements to operate
Very little heat is generate (still warm to touch)
Magnetic ballast produce humming / buzzing sound, electronic not as bad.
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ntensity Discharge (HID)

Stadiums
Parking Lots
Streets
Warehouses
Retail

PR

Sh
e - A

.-

High Bay Areas



. Ceramic Metal Halide
» High Pressure Sodium
- Mercury
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Deluxe Mercury

gnature of High

> Spik
nsity Discharge Sources




RADIANT POWER UW/1ONM/LUMEN

WAVELENGTH - NANOMETERS

‘(::- High Pressure Sodium Spectrum

WAVELENGTH - NANOMETERS

600 RADIANT POWER }IW/;‘ONM/LUMEN
DELUXE LUCALOX 080 ' ! !
625 848 CLEAR MERCURY
s00
500
400
I 400
aoo
300
200
m a—
100
| m 354
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|
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Clear Mercury
Very Poor CRI



RADIANT POWER UIW/1ONM/LUMEN
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500

400
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urces tend to have a
2rature (visually

2 source seems to be ‘whiter’
cleaner than deluxe mercury

lamps.
Available with good CRI.

'RADIANT POWER LIW/1ONM/LUMEN

%00, 350 400 46D, 500 650 60, - 0% 700 760
WAVELENGTH - NANOMETERS -

Deluxe Mercury sources tend to
have a low color temperature
(visually warm)

The source emphasizes the yellow,
oranges and reds.

Available with risky CRI.




MasterColor' HPS-RetroWhite

1.0

0.8

Relative Power
=
o

©
P

0.2

0.0
400 450 500 550 600 650 700

Ceramic Metal Halide (Halogen ‘white light’ ) with very good
Ceramic Metal Halides are the predominate HID lamp

CRI.

Wavelength- nm

source for architectural applications.



Operation
SSARNSISCTReaTeNS discharged in a = internally coated
sealechttibe witha protective jacket. outer jacket

=\oltage is applied to electrodes, the \
glectrons emitted vaporize elements series resistor
ithe tube producing light. VEZ

secondary electrode

main electrode

BPhe elements in the tube
detétmine the efficacy and color discharge iiibe
charaecteristics.

main electrode

- HID lamps operate at very high
temperatures.

-- HID sources create a lot of UV
radiation. The outer jacket prevents
UV from being released from the
lamp.

Figure 4 Schematic diagram of a typical high-
pressure mercury discharge lamp




allast for operatlon
The ballast provides

ing of the lamp.

e ballast maintains
loltage for lamp

--The ballasts for HID
lamps are often large

and bulky:.




s do not come on instantly when
mps require a ‘Strike Time' .

ically around 5 minutes.
ower, such as in a power

ems to meet emergency lighting



be accomplished technically, but
ed to the point to make it an

tral problems with HID lamps is color shift. The
ht changes over the life of the lamp. Color
d Color Temperature change as the lamp ages.
1 1s significantly reduced with ceramic metal

Metal Halide sources are the predominate lamps used in
architectural applications.



IO AMPS

MeEREalde Lamp Shapes

~3%" (95 mm)

e ~4" (102 mm)

pre—
~4%" (121 mm) —

~5%" (140 mm)
~5%" (140 mm)

Ellipsoidal PAR PAR PAR Tube

CRI for HID range between 82 and 93.
Color temperature range between 3000 and 4100 degrees.



\ | ‘%‘ '5)

cally found in high bay areas
1s an important issue.

" nent of ceramic HID and
HID sources'are being used in retail and
important design applications.

have an efficacy of 75-125 lumens per
. Incandescent lamps have a efficacy of 20 lumens
ber watt. (Large energy and labor savings.)

3



DL AMPS

Color Rendering Index (CRI or R,):

An indication of the ability of the lamp to render
object colors in a normal, natural way. The higher
the number (0-100), the better the color appearance.

Color Temperature

Kelvins ||

A measure of the visual “warmth”

or “coolness” of the light from the
Bulb: Lumens- Mean: lamp. The higher the value the

S i light t  whiter or “cooler” the light appears.
Bulb shape followed by its size the Lamp light output o

. 3 - . | AN%
maximum diameter of the bulb Lamp Description: . (lumens) at 40% of

Mt bl kg Lumens - Initial: rated lamp life for
expressed in eighths of an inch). he lamp’s identificatio ] - rated lamp life fo . .
) nelg The lamp’s identification code Initial light output. Metal Halide lamps MoL: {ZCL
———— and 50% of rated Maximum ~ Jistance ,
Product Gode: Case Qty: ANSI Ballast Type: | lfe for Vercuyand  Overall  betueen the
It is important to use this Number of product units Ballast type used to HPS lamps. Length ?f”f‘ F“" . s
f.‘b;;-d,vg.’: code t‘vher:, packed in a case. operate lamp. ____ ininches. r;z”[‘i; nﬁlran
ordering to ensure that you —1— thelight
receive the exact product . .. Rated Avg Center
you require. Fixture Req: Addllmnql 2 Life - Hrs: Length
) Describes fixtur Information: { ; Tt
ESCIIDES IXUWIE  — pupical application andjor Lamp burning s
Base: requirements for this ‘ hours to median plane, in

| a.97)  Other important information o inche
The type of famp (see page 3-21). life expectancy. inches.
The type of base. including footnotes { )" fe expectancy

[ N [ [ [

ANSI Rated Color
Lamp Case Fix. Additional Ballast Lumens Avg. Life MOL LCL Temp.
Bulb Base Description Oty. Req. Information Type  Initial Mean”  Howrs in. in. K CRI

HIGH OUTPUT MULTI-VAPOR® METAL HALIDE LAMPS
400 WATTS
ED37  Mog 49656 | MVR400/C/VBU 6 0 Coated, Vertical Base Up+15° M59 41000 25000 20000 115 7 3700 70

(I
MVR400 / C / VBU

ndenr.f'as as
Multi-Vapor® lamp.

\ BUfm "g ,'Josrf.on
!de'ﬂ.ru‘.es the - (see page 3-21)
lamp’s wattage. Outer bul‘b finish.




MDY AMPS

ANSI Rated Color
Product Lamp Case Fix. Additional Ballast Lumens Avg. Life MOL LCL Temp.
Bulb Base Code Description Ofy. Req. Information Type  Initial Mean  Hours in. in. K CRI

LUCALOX® HIGH PRESSURE SODIUM LAMPS (Continued)
150 WATTS

B17 Med 13252 LU150/MED 6 0 Clear S55 16000 14400 24000+ 5% 3'/4 2000 22
26424  LU150/MED/CP 4 0 Clear,Consumer Pack ~ S55 16000 14400 24000+ 5% 32 2000 22
13253 LU150/D/MED 6 0 Diffuse S55 15000 13500 24000 + 5% 3'/2 2000 22
ED23'/2 Mog 44043 LU150/55 12 0 Clear S55 16000 14400 24000+ 7%« 5 2000 22
26429 LU150/55/CP 4 0 Clear, Consumer Pack S55 16000 14400 24000+ 7%= 5 2000 22
44045 LU150/55/D 12 0 Diffuse S55 15000 13500 24000+ 7%: 5 2000 22
19266 LU150/55/SBY/LL 12 0 Clear, Standby Longlife, S55 16000 14000 40000 7. 5 2000 22
Dual Arc Tube
ED28  Mog 44243 LU150/100 12 0 Clear S56 15000 13500 24000+ 8%s 5 2000 22
18245 LU150/100/D 12 Diffuse S56 12600 24000 + 8% 2000 22

ANSI Rated Color
Product Lamp Case Fix. Additional Ballast Lumens Avg. Life MOL LCL Temp.
Bulb Base Code Description Oty. Req. Information Type  Initial  Mean  Hours in. in. K CRI

MERCURY LAMPS (Continued)
400 WATTS

BT37  Mog 32313  HR400DX33/BT 6 0 Deluxe White H33 22600 14400 24000 + 11%s 7| 3900 50
ED37  Mog 23974  HRA400A33 6 0 Clear H33 21000 13400 24000 + 11%s 7| 5700 15

23998  HR400DX33 6 0 Deluxe White H33 22600 14400 24000 + 1% 7 3900 50
R52  Mog 338719 HR400RDX33 6 0 Reflector, Deluxe White, ~ H33 20800 13400 24000 + 11%: 3900 50

160° Beam Spread

High pressure sodium and mercury lamps typically have unacceptable
characteristics for use in architectural interiors. (Color rendering and color

temperature.)



ANSI Rated Color
Product Lamp Case Fix. Additional Ballast Lumens Avg. Life MOL LCL Temp.
Bulb Base Code Description Oty. Req. Information Type  Initial  Mean  Hours in. in. K CRI

CONSTANTCOLOR® CMH™ METAL HALIDE LAMPS
70 WATTS

16 G12 35421 <~ CMH70/T/830/G12 10 E Clear(31,33)* M85 or M98 (Alt) 6200 4750 6000 3"/ 25| 3000 85
T6 R7s 34519 <~ CMH70/TD/830/R7S 12 E Clear, M85 or M98 (Alt) 6200 4750 10000 4% 2/« 3000 85
Horizontal
+45° Only (31, 33)*
BD17 Med 22119 < CMH70/U/830/MED 6 E Clear M98 6200 4470 7500 57 3% 3000 85
22124 <~ CMH70/C/U/830/MED 6 E Coated M98 5890 3800 7500 57 3% 3000 85
PAR30L Med 22152 « CMH70/U/PAR30L/15 6 0 Beam Spread 15° 25000 CBCP M98 4100 3140 6000 4% 3000 85
22159 < CMH70/U/PAR30L/40 6 0 Beam Spread 4(°,7,000 CBCP M98 4100 3140 6000 4% 3000 85

AN fated olor
Product Lamp Case Fix. Additional Ballast Lumens Avg. Life MOL LCL Temp.
Bulb Base Code Description Oty. Req. Information Type  Initial  Mean  Hours in. in. K CRI

HIGH OUTPUT MULTI-VAPOR® METAL HALIDE LAMPS

175 WATTS
ED23'/2 Mog 11420 MXR175/VBD 6 E Clear, Vertical Base Down M57 17200 13400 10000 7%  5|3200 70
15°, Integral Ignitor (13)*
1417  MXR175/VBU 6 E Clear, Vertical Base Up M57 17200 13400 10000 7%= 5 3200 70
+15°, Integral Ignitor (13)*
11203  MXR175/C/VBU 6 E Coated, Vertical Base Up  M57 16300 12500 10000 7% 5 3200 70

+15°, Integral Ignitor {13)*

Note the difference between Ceramic Metal Halides and Multi-

Vapor Metal Halide lamps in color temperature and color
rendering.



Lumens | Efficacy | Color CRI Shape
Temp. Size
14400 |96 l/w 2000 22 B 17
14400 |36 I/w 3900 10 BT37
68 I/w 3000 85 T6
7 |/w 3200 70 ED 231/2
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Light Emitting Diode (LED)

electrified to emit light of a specific wavelength
ng on the compound of the diode.

pensive ope
10derate to good (70 -
mperature is cool to cold (greenish to bluish)
/transformer is required — proprietary transformer
is possible
ant on
great directionality
cacy at 30 to 50 lpw
as a great lamp life
lo temperature requirements to operate
Very little heat is generate
No noise
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1e construction and operation of the lamp.

1, but expect this to change.
ps created from semicond uctor materials

; itters they illuminate in a specific visible color or in

3 hieve the display screen effect three lamps are grouped together.
een and blue)



Nt 'cturing of LED sources is Lumileds.

http://www.lumileds.com/

operation

ighly controlled ptl imilar to MR 16)

the touch

r energy efficiency as halogen incandescent.



Wavelength Characteristics
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Figure 1. Relative Intensity vs. Wavelength
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Distribution

Narffow band emitters for Single white light sources
different colored lamps. available.



amps

) Configurations

“and smaller

@lly found as reading lights in cars and airplanes. Can
IS€d for accent lighting in small display cases.



R AMPS

ERESEsNeRnder shelf, cove and concealed lighting
applications.

15" X10”







Accent lighting applications

DOMINANT WAVELENGTH PART TYPICAL FLUX
COLOR OR COLOR TEMP. LED COUNT NUMBER ()}

WHITE 5500 K

GREEN 530nm
505 nm

470 nm

Q
z

)
i
O

627 nm

590 nm

5500 K

530 nm

505 nm

470 nm

w
\J

627 nm




Lighting:

np Naming Logic

ape and size.

the lamp

d on 1/8” increments

it ic bulb shape)
Mlulti-fac

R = Parabolic 2

fubular

CRI and Color Temp rature
ber code
=CRI: 7=70"s,8=80"s,9 =90 s etc.
_ o= CT:
= 2800 K = warm = incandescent
R 3000 K = neutral = halogen
- L1 35 =3500 K = cool
! 41 = 4100 K = cool
! 50 = 5000 K = cool

2flector






