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1. School Classroom1. School Classroom1.  School Classroom1.  School Classroom
Light Source, Color Light Source, Color 
Temperature and CRITemperature and CRI

Fluorescent; Fluorescent; 4100K 4100K 
(3500K and 5000K opt);(3500K and 5000K opt);Temperature and CRITemperature and CRI

Design TechniqueDesign Technique
LuminairesLuminaires

(3500K and 5000K opt);  (3500K and 5000K opt);  
85 85 CRICRI
UniformUniform 50% Direct/50%50% Direct/50%LuminairesLuminaires

ControlsControls
Uniform Uniform 50% Direct/50% 50% Direct/50% 
Indirect Indirect preferred; Direct preferred; Direct 
or Indirect OKor Indirect OK
Suspended Direct /Indirect Suspended Direct /Indirect 
Steel, Volumetric or ES Steel, Volumetric or ES 
Large Cell Parabolic or Large Cell Parabolic or 
Suspended Steel Indirect Suspended Steel Indirect 
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Dual Dual OccOcc//VacVac Sensors Sensors 



2.2. School GymnasiumSchool Gymnasium2.2. School GymnasiumSchool Gymnasium

Light Source, ColorLight Source, Color Fluorescent or Induction;Fluorescent or Induction;Light Source, Color Light Source, Color 
Temperature and CRITemperature and CRI
Design TechniqueDesign Technique

Fluorescent or Induction; Fluorescent or Induction; 
4100K (5000K opt);  ≥80 4100K (5000K opt);  ≥80 
CRICRIg qg q

LuminairesLuminaires
ControlsControls

DirectDirect
T5HO or T8 w/HBF  or T5HO or T8 w/HBF  or ControlsControls
Induction HiInduction Hi--BayBay
Manual switch and Digital Manual switch and Digital 
Timer for biTimer for bi--level controllevel control
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3. High School Computer Lab3. High School Computer Lab3.  High School Computer Lab3.  High School Computer Lab

Light Source, ColorLight Source, Color Fluorescent; 4100KFluorescent; 4100KLight Source, Color Light Source, Color 
Temperature and CRITemperature and CRI
Design TechniqueDesign Technique

Fluorescent; 4100K Fluorescent; 4100K 
(5000K); 85 CRI(5000K); 85 CRI
Indirect or DirectIndirect or Directg qg q

LuminairesLuminaires
ControlsControls

T8 Steel Indirect T8 Steel Indirect -- 95% 95% 
up; 5% down light; up; 5% down light; ControlsControls p gp g
VolumetricVolumetric
Dual Dual OccOcc//VacVac SensorSensor
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4.  Industrial General Space4.  Industrial General Space
40’ MH40’ MH D k C iliD k C ili40’ MH 40’ MH –– Dark CeilingDark Ceiling

Light Source, Color Light Source, Color PS Metal PS Metal Halide; 4100K; Halide; 4100K; ≥65 ≥65 gg
Temperature and CRITemperature and CRI
Design TechniqueDesign Technique
LuminairesLuminaires

CRI; CRI; Consider Fluorescent Consider Fluorescent 
T5HO and InductionT5HO and Induction
DirectDirectLuminairesLuminaires

ControlsControls
DirectDirect
Industrial with aluminum Industrial with aluminum 
reflector; <5% upreflector; <5% up--light; light; 
Compare T5HO Ind w/HiCompare T5HO Ind w/HiCompare T5HO Ind. w/HiCompare T5HO Ind. w/Hi--
Temp Temp Ballast and Amalgam Ballast and Amalgam 
Lamps or InductionLamps or Induction
Ti Cl k i h idTi Cl k i h idTime Clock with override or Time Clock with override or 
Sweep with override; Sweep with override; 
consider biconsider bi--level with level with sensor, sensor, 

l il i ll
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manual timer manual timer or laser zone or laser zone 
control.control.



5.  Industrial General Space5.  Industrial General Space
30’ MH30’ MH Medi m Color CeilinMedi m Color Ceilin30’ MH 30’ MH -- Medium Color CeilingMedium Color Ceiling

Light Source, Color Light Source, Color 
T d CRIT d CRI

Fluorescent, LED or Fluorescent, LED or 
Induction; 4100K (5000K toInduction; 4100K (5000K toTemperature and CRITemperature and CRI

Design TechniqueDesign Technique

Induction; 4100K (5000K to Induction; 4100K (5000K to 
6000K opt); ≥80 6000K opt); ≥80 CRICRI
DirectDirect

LuminairesLuminaires
ControlsControls

Industrial T5HO Industrial T5HO or T8 w/ or T8 w/ 
HBF HBF –– both w/Hiboth w/Hi--temp temp 
ballast;ballast; Consider LED HiConsider LED Hi--BayBayballast; ballast; Consider LED HiConsider LED Hi Bay Bay 
and Induction with and Induction with Acrylic, Acrylic, 
Alum, Alum, or Glass or Glass Reflector Reflector --
RefractorRefractorRefractorRefractor
Time Clock with override or Time Clock with override or 
Sweep with override; consider Sweep with override; consider 
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bibi--level with level with sensor, manual sensor, manual 
digital timer or digital timer or laser zone laser zone 
control.control.



Industrial Industrial 
TTT5HO vs. Metal HalideT5HO vs. Metal Halide
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6. Industrial 20’ White Ceiling6. Industrial 20’ White Ceiling6.  Industrial 20  White Ceiling6.  Industrial 20  White Ceiling

Light Source, Color Light Source, Color Fluorescent , LED or Fluorescent , LED or g ,g ,
Temperature and CRITemperature and CRI
Design TechniqueDesign Technique

,,
Induction; 4100K (5000K  to Induction; 4100K (5000K  to 
6000K opt) 6000K opt) ; ; ≥80 ≥80 CRICRI
DiDiLuminairesLuminaires

ControlsControls

DirectDirect
Industrial T8 Industrial T8 –– customize customize 
Ballast Ballast Factor , Induction or Factor , Induction or ,,
LED HiLED Hi--baybay
Time Clock with override or Time Clock with override or 
S i h idS i h idSweep with override; Sweep with override; 
consider biconsider bi--level with level with sensor, sensor, 
manual digital timer manual digital timer or laser or laser 

8

gg
zone control.zone control.



7. Retail7. Retail –– Big BoxBig Box –– Low PriceLow Price7.  Retail 7.  Retail Big Box Big Box Low PriceLow Price

Light Source, Color Light Source, Color Fluorescent , Ceramic MH or Fluorescent , Ceramic MH or 
dd

gg
Temperature and CRITemperature and CRI
Design TechniqueDesign Technique
LuminairesLuminaires

Induction; Induction; 3500 to 4100 K; 3500 to 4100 K; 
≥80 ≥80 CRICRI
Direct or Direct/Indirect; Direct or Direct/Indirect; 
dd D li h i /di idd D li h i /di iLuminairesLuminaires

ControlsControls
add Daylighting w/dimming add Daylighting w/dimming 
ballast if possible ballast if possible 
T8 T8 Strip, Channel or Strip, Channel or 
R d P i tiR d P i tiRecessed Prismatic;    Recessed Prismatic;    
Ceramic Ceramic MH or InductionMH or Induction: : 
Industrial Industrial w/Acrylic/Glass w/Acrylic/Glass 
Refractor or 50 up/50 downRefractor or 50 up/50 downRefractor or 50 up/50 down Refractor or 50 up/50 down 
Glass HID SuspendedGlass HID Suspended
Time Clock or sweep; Sensor Time Clock or sweep; Sensor 
and dimming with dayand dimming with day
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and dimming with day and dimming with day 
lightinglighting



8. Retail8. Retail –– Dept. StoreDept. Store –– Med PriceMed Price8.  Retail 8.  Retail Dept. Store Dept. Store Med PriceMed Price

Light Source, ColorLight Source, Color Fl orescent CFL CeramicFl orescent CFL CeramicLight Source, Color Light Source, Color 
Temperature and CRITemperature and CRI
Design TechniqueDesign Technique

Fluorescent; CFL, Ceramic Fluorescent; CFL, Ceramic 
MH, Halogen IR (120v or MH, Halogen IR (120v or 
12v) or LED; 3000K 12v) or LED; 3000K or or 3500 3500 g qg q

LuminairesLuminaires
ControlsControls

K; K; 85 to 100 CRI85 to 100 CRI
Direct and AccentDirect and Accent
T8 l llT8 l ll b lib liControlsControls T8 large cell T8 large cell parabolic or parabolic or 
volumetric; CFL volumetric; CFL recessed recessed 
DL; Track CFL, PAR DL; Track CFL, PAR 
Halogen IR, LED; or MR Halogen IR, LED; or MR 16; 16; 
Recessed Recessed lens fluorescent lens fluorescent for for 
securitysecurity

10

securitysecurity
Time Clock or sweep with Time Clock or sweep with 
overrideoverride



9. Retail9. Retail –– SpecialtySpecialty –– High PriceHigh Price9.  Retail 9.  Retail Specialty Specialty High PriceHigh Price

Light Source, ColorLight Source, Color Halogen IR Ceramic MH orHalogen IR Ceramic MH orLight Source, Color Light Source, Color 
Temperature and CRITemperature and CRI
Design TechniqueDesign Technique

Halogen IR, Ceramic MH or Halogen IR, Ceramic MH or 
LED ; LED ; 2700K to 3200K; 2700K to 3200K; 85 85 
to 100 CRI to 100 CRI g qg q

LuminairesLuminaires
ControlsControls

DirectionalDirectional
Accent  PAR30, PAR38 or Accent  PAR30, PAR38 or 
MR 16 (Adj t bl A tMR 16 (Adj t bl A tControlsControls MR 16 (Adjustable Accents MR 16 (Adjustable Accents 
or Track) 120v and/or 12v;  or Track) 120v and/or 12v;  
T8 Fluorescent  lens recessed T8 Fluorescent  lens recessed 
for for securitysecurity
Time Clock or manual Time Clock or manual 
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10a.  10a.  Restaurant Restaurant –– Fast Fast Food Food ––
Standard LookStandard Look

Light Source, ColorLight Source, Color Fluorescent CFL andFluorescent CFL andLight Source, Color Light Source, Color 
Temperature and CRITemperature and CRI
Design TechniqueDesign Technique

Fluorescent, CFL and Fluorescent, CFL and 
LED; 2700K to 4100 K LED; 2700K to 4100 K 
(5000K opt); 85 (5000K opt); 85 CRICRIg qg q

LuminairesLuminaires
ControlsControls

( p );( p );
Direct; add Daylighting Direct; add Daylighting 
w/dimming ballast if  w/dimming ballast if  ControlsControls / g/ g
possible possible 
Fluorescent Fluorescent T8 T8 
Recessed Recessed Prismatic or Prismatic or 
LED PAR LampsLED PAR Lamps
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Time Clock or sweep Time Clock or sweep 
with overridewith override



10b.  Restaurant 10b.  Restaurant –– Fast Food Fast Food ––
Trendy LookTrendy Look

Light Source, ColorLight Source, Color Fluorescent, LED, CFL,Fluorescent, LED, CFL,Light Source, Color Light Source, Color 
Temperature and CRITemperature and CRI
Design TechniqueDesign Technique

Fluorescent, LED, CFL, Fluorescent, LED, CFL, 
2700K to 4100 K (5000K 2700K to 4100 K (5000K 
opt); 85 CRIopt); 85 CRIg qg q

LuminairesLuminaires
ControlsControls

Direct and Decorative; Direct and Decorative; 
add daylighting  w/ add daylighting  w/ 
di i b ll ifdi i b ll ifControlsControls dimming ballast if dimming ballast if 
possiblepossible
Fluorescent T8 PrismaticFluorescent T8 PrismaticFluorescent T8 Prismatic Fluorescent T8 Prismatic 
or Volumetric; LED 2’ x or Volumetric; LED 2’ x 
2’ and/or DLs and PARs.2’ and/or DLs and PARs.//
Time clock with scene Time clock with scene 
dimming with overridedimming with override 13



11. Restaurant11. Restaurant -- FamilyFamily11.  Restaurant 11.  Restaurant FamilyFamily

Light Source, ColorLight Source, Color Fluorescent, Fluorescent, CFL; CFL; Halogen Halogen Light Source, Color Light Source, Color 
Temperature and CRITemperature and CRI
Design TechniqueDesign Technique

,, ;; gg
IR; LED; 2700K IR; LED; 2700K –– 3200K, 3200K, 
85 to 100 CRI85 to 100 CRI
DiDi D i dD i dg qg q

LuminairesLuminaires
ControlsControls

DirectDirect, Decorative and , Decorative and 
AccentAccent
CFL CFL or LED recessed or LED recessed DLs DLs ControlsControls
and decorative; Track PAR and decorative; Track PAR 
Halogen Halogen IR or PAR LED IR or PAR LED 
accentaccentaccentaccent
Time Clock Time Clock and/or scene and/or scene 
dimming with clock and dimming with clock and 
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gg
overrideoverride



12. Restaurant12. Restaurant –– High EndHigh End12.  Restaurant 12.  Restaurant High End  High End  

Light Source, ColorLight Source, Color Halogen IR or LED 120V Halogen IR or LED 120V and and Light Source, Color Light Source, Color 
Temperature and CRITemperature and CRI
Design TechniqueDesign Technique

gg
12v; 12v; 2700K 2700K to to 3000K3000K, , 85 to 85 to 
100 100 CRICRI
DiDi D i d AD i d Ag qg q

LuminairesLuminaires
ControlsControls

DirectDirect, Decorative and Accent, Decorative and Accent
PAR 36 PAR 36 Halogen Spots Halogen Spots in in 
Adjustable DL; Track PAR Adjustable DL; Track PAR ControlsControls j ;j ;
Halogen Halogen IR or LED and/or IR or LED and/or 
MR MR 16 Halogen IR or LED; 16 Halogen IR or LED; 
Fluorescent recessed lens forFluorescent recessed lens forFluorescent recessed lens for Fluorescent recessed lens for 
security security 
Time Clock and/or scene Time Clock and/or scene 
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dimming with clock with dimming with clock with 
overrideoverride



13.13. Open Office with Cubicles  Open Office with Cubicles  
Light Source, Color Light Source, Color 
Temperature and CRITemperature and CRI

Fluorescent Fluorescent , LED and , LED and CFL; CFL; 
3500K to 5000K; 3500K to 5000K; 85 CRI85 CRI

Design TechniqueDesign Technique
LuminairesLuminaires

Direct or Indirect, AccentDirect or Indirect, Accent
Large cell Large cell ES parabolicES parabolic, , 
volumetric or suspendedvolumetric or suspended

ControlsControls
volumetric or suspended volumetric or suspended 
indirect, indirect, LED 2’ x 2’, wall wash LED 2’ x 2’, wall wash 
Occ/Occ/VacVac Sensors or Sweep with Sensors or Sweep with 
overrideoverride
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14. Office14. Office –– Hard WallHard Wall14.  Office 14.  Office Hard Wall Hard Wall 

Light Source, ColorLight Source, Color Fluorescent Fluorescent , LED and , LED and CFL; CFL; Light Source, Color Light Source, Color 
Temperature and CRITemperature and CRI
Design TechniqueDesign Technique

,, ;;
3500K 3500K to 5000K; 85 to 5000K; 85 CRICRI
Direct, Direct/Indirect or Direct, Direct/Indirect or 
I di d AI di d Ag qg q

LuminairesLuminaires
ControlsControls

Indirect and AccentIndirect and Accent
Large cell Large cell ES parabolicES parabolic, , 
volumetric, recessed volumetric, recessed ControlsControls ,,
direct/indirect, suspended direct/indirect, suspended 
indirect, indirect, LED 2’ x 2’; wall LED 2’ x 2’; wall 
washwashwashwash
OccOcc//VacVac Sensors or Sweep Sensors or Sweep 
with overridewith override
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15. Office Corridor15. Office Corridor15.  Office Corridor 15.  Office Corridor 

Light Source, ColorLight Source, Color Fluorescent Fluorescent , CFL or LED; , CFL or LED; Light Source, Color Light Source, Color 
Temperature and CRITemperature and CRI
Design TechniqueDesign Technique

, ;, ;
3500K to 5000K; 3500K to 5000K; 85 CRI85 CRI
Direct, Direct/Indirect,  Direct, Direct/Indirect,  
I di W ll W hI di W ll W hg qg q

LuminairesLuminaires
ControlsControls

Indirect, Wall Wash or Indirect, Wall Wash or 
AccentAccent
Large cell Large cell ES parabolicES parabolic, , ControlsControls gg pp ,,
volumetric, indirect/direct  volumetric, indirect/direct  
or suspended indirect, wall or suspended indirect, wall 
wash with wall slot orwash with wall slot orwash with wall slot or wash with wall slot or 
smooth asymmetric; accent smooth asymmetric; accent 
120v or 12v 120v or 12v ; LED DL ; LED DL 
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PIR PIR OccOcc//VacVac Sensors or Sensors or 
Sweep with overrideSweep with override



16. Office Conference Room16. Office Conference Room16.  Office Conference Room16.  Office Conference Room

Light Source, ColorLight Source, Color Fluorescent, CFL, Fluorescent, CFL, Halogen Halogen Light Source, Color Light Source, Color 
Temperature and CRITemperature and CRI
Design TechniqueDesign Technique

, ,, , gg
IR 12v or LED; 3000K to IR 12v or LED; 3000K to 
5000K; 5000K; 85 CRI85 CRI
LL I di W ll W hI di W ll W hg qg q

LuminairesLuminaires
ControlsControls

LayersLayers:  Indirect, Wall Wash, :  Indirect, Wall Wash, 
Direct and  AccentDirect and  Accent
Large cell Large cell ES parabolicES parabolic, or , or ControlsControls gg pp ,,
suspended indirect, wall wash suspended indirect, wall wash 
on boards and DL accent 12v  on boards and DL accent 12v  
overover table; 2’x2’ LEDtable; 2’x2’ LEDover over table; 2 x2  LEDtable; 2 x2  LED
OccOcc//VacVac Sensors: PIR Sensors: PIR 
(small) and Dual (large) (small) and Dual (large) 
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( ) ( g )( ) ( g )
rooms; rooms; manual dimmersmanual dimmers



17. Office Rest Room17. Office Rest Room17.  Office Rest Room  17.  Office Rest Room  
Light Source, Color Light Source, Color 
T d CRIT d CRI

Fluorescent Fluorescent , CFL or LED; , CFL or LED; 
3500K 5000K3500K 5000K 85 CRI85 CRITemperature and CRITemperature and CRI

Design TechniqueDesign Technique
3500K to 5000K; 3500K to 5000K; 85 CRI85 CRI
Direct Direct and Decorativeand Decorative
Large cellLarge cell ES parabolic orES parabolic orLuminairesLuminaires

ControlsControls

Large cell Large cell ES parabolic or ES parabolic or 
Volumetric or 2’x2’ LED and Volumetric or 2’x2’ LED and 
wall mount above mirror wall mount above mirror 

d/d/and/or ceiling vanity in ceiling and/or ceiling vanity in ceiling 
over mirror with Program Start over mirror with Program Start 
ballasts, CFL ballasts, CFL or LED DLs or LED DLs ,,
Ultrasonic Ultrasonic Occupancy  Occupancy  
Sensor(s) properly Sensor(s) properly placed and placed and 

i i d ( iti it di i d ( iti it d
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commissioned (sensitivity and commissioned (sensitivity and 
time delay settings)time delay settings)



18. Warehouse (≤ 40’ MH)18. Warehouse (≤ 40’ MH)18. Warehouse (≤ 40  MH)18. Warehouse (≤ 40  MH)
Light Source, Color Light Source, Color 
Temperature and CRITemperature and CRI

Fluorescent  (consider Fluorescent  (consider 
Induction PSMH andInduction PSMH andTemperature and CRITemperature and CRI

Design TechniqueDesign Technique
L i iL i i

Induction , PSMH and Induction , PSMH and 
LED) ; LED) ; 3500K to 3500K to 6000 6000 
K;K; ≥80≥80 CRICRILuminairesLuminaires

ControlsControls

K; K; ≥80 ≥80 CRICRI
DirectDirect
T5HOT5HO HiHi--Bay (considerBay (considerT5HO T5HO HiHi Bay  (consider Bay  (consider 
Induction, PSMH and Induction, PSMH and 
LED industrial)LED industrial)))
BiBi--level with PIR level with PIR 
occupancy sensoroccupancy sensor
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T5HO vs. T8 Industrial ApplicationT5HO vs. T8 Industrial Application
TTRules of ThumbRules of Thumb

≤ 20’ ≤ 20’ –– use T8use T8
≥ ≥ 30 30 –– Use T5HOUse T5HO
20’ 20’ to to 30’ 30’ –– Either T8 or T5HO can be used Either T8 or T5HO can be used 

f llf llsuccessfullysuccessfully
Over 50 types of 4’ T8 lamps availableOver 50 types of 4’ T8 lamps available
Two T5 lamps; 28w T5 and 54w T5HOTwo T5 lamps; 28w T5 and 54w T5HOTwo T5 lamps; 28w T5 and 54w T5HOTwo T5 lamps; 28w T5 and 54w T5HO
To get T5HO performance out of T8 lamps, use highTo get T5HO performance out of T8 lamps, use high--
lumen/high performance T8 lampslumen/high performance T8 lamps
T8 electronic ballast factors range from .72 to 1.2T8 electronic ballast factors range from .72 to 1.2
Rule of ThumbRule of Thumb:  Use T8 unless there is a good reason :  Use T8 unless there is a good reason 
not to such has high MH; Vertical lighting etcnot to such has high MH; Vertical lighting etc
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not to, such has high MH; Vertical lighting, etc.not to, such has high MH; Vertical lighting, etc.



19. Warehouse (≥ 40’ MH)19. Warehouse (≥ 40’ MH)19. Warehouse (≥ 40  MH)19. Warehouse (≥ 40  MH)

Light Source, Color Light Source, Color PS Metal Halide or HPS PS Metal Halide or HPS 
( id Fl t( id Fl tTemperature and CRITemperature and CRI

Design TechniqueDesign Technique

(consider Fluorescent  (consider Fluorescent  
T5HO and Induction);  T5HO and Induction);  
2100K to 5000K; 21 to 85 2100K to 5000K; 21 to 85 

LuminairesLuminaires
ControlsControls

;;
CRICRI
DirectDirect
Industrial Industrial HiHi--bay HID bay HID 
(glass, acrylic or aluminum (glass, acrylic or aluminum 

fl tfl t ) id) idreflectorreflector) or consider ) or consider 
T5HO HiT5HO Hi--bay w/amalgam bay w/amalgam 
lamp and Hilamp and Hi--temp ballaststemp ballasts
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pp pp
BiBi--level with PIR level with PIR 
occupancy sensoroccupancy sensor



20. Retail20. Retail -- Accent Entire WallAccent Entire Wall20.  Retail 20.  Retail Accent Entire Wall Accent Entire Wall 

Light Source, ColorLight Source, Color CFL or LED (Consider CFL or LED (Consider Light Source, Color Light Source, Color 
Temperature and CRITemperature and CRI
Design TechniqueDesign Technique

CMH or Halogen IR)   CMH or Halogen IR)   
2700K to 2700K to 3500K3500K,  ,  80 to 100 80 to 100 
CRICRIg qg q

LuminairesLuminaires
ControlsControls

CRICRI
Wall Wash AccentWall Wash Accent
Track CFLTrack CFL or LEDor LEDControlsControls Track CFL Track CFL or LED or LED 
preferredpreferred; Consider Halogen ; Consider Halogen 
IR and CMH depending on IR and CMH depending on p gp g
the applicationthe application
Time Clock or sweep Time Clock or sweep with with 
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manual overridemanual override



21. Retail21. Retail –– Accent Specialty DisplayAccent Specialty Display21.  Retail 21.  Retail Accent Specialty Display  Accent Specialty Display  
Light Source, Color Light Source, Color 
Temperature and CRITemperature and CRI

Halogen Halogen IR or LED (120v IR or LED (120v 
oror 12v);12v); 3000K to 3200K3000K to 3200KTemperature and CRITemperature and CRI

Design TechniqueDesign Technique
L i iL i i

or or 12v); 12v); 3000K to 3200K, 3000K to 3200K, 
100 100 CRICRI
AccentAccentLuminairesLuminaires

ControlsControls

AccentAccent
Track Track preferredpreferred; Consider ; Consider 
Accent Accent Cluster or Adj. DL Cluster or Adj. DL jj
for High End for High End Retail; Use Retail; Use 
lamp beam spread to lamp beam spread to 
provide 5:1 Accent to provide 5:1 Accent to 
ambient FC ratioambient FC ratio
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Time Clock or sweep with Time Clock or sweep with 
manual overridemanual override



22. Home22. Home –– Living Room/DenLiving Room/Den22.  Home 22.  Home Living Room/Den  Living Room/Den  

Light Source, ColorLight Source, Color Halogen “A”, LED or Halogen “A”, LED or Light Source, Color Light Source, Color 
Temperature and CRITemperature and CRI
Design TechniqueDesign Technique

g ,g ,
CFL; CFL; 2700K to 3200K, 2700K to 3200K, 
≥ ≥ 85 CRI85 CRIg qg q

LuminairesLuminaires
ControlsControls

LayersLayers:  Direct, Indirect, :  Direct, Indirect, 
Direct/Indirect, Direct/Indirect, 
DecorativeDecorativeControlsControls DecorativeDecorative
DLs, Sconces, Cove, DLs, Sconces, Cove, 
Portable lamps, table Portable lamps, table p ,p ,
lamps, tracklamps, track
Manual with Manual with dimmers or dimmers or 
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Occ/Occ/VacVac sensor or central sensor or central 
systemsystem



Living Room with Wall Living Room with Wall Wash to Wash to 
Provide Indirect LightingProvide Indirect Lighting
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23. Home23. Home -- KitchenKitchen23. Home 23. Home Kitchen Kitchen 
Light Source, Color Light Source, Color 
T d CRIT d CRI

Halogen “A”, LED, CFL, Xenon Halogen “A”, LED, CFL, Xenon 
or Fluorescentor Fluorescent 2700K to2700K toTemperature and CRITemperature and CRI

Design TechniqueDesign Technique

or Fluorescent, or Fluorescent, 2700K to 2700K to 
3200K, ≥ 85 CRI3200K, ≥ 85 CRI
LayersLayers:  Direct:  Direct

LuminairesLuminaires
ControlsControls

yy

DLs, Surface DLs, Surface Fluorescent, LED Fluorescent, LED 
or Xenon strip or Xenon strip under cabinetsunder cabinets

ll h dh dManual Manual switch or dimming, switch or dimming, 
central system (Consider central system (Consider 
occupancy sensor)occupancy sensor)p y )p y )

28



24. Home24. Home -- BathBath24. Home 24. Home BathBath

Light Source, ColorLight Source, Color Halogen “A”, LED, CFL,Halogen “A”, LED, CFL,Light Source, Color Light Source, Color 
Temperature and CRITemperature and CRI
Design TechniqueDesign Technique

Halogen A , LED, CFL, Halogen A , LED, CFL, 
2700K to 3200K, ≥ 85 2700K to 3200K, ≥ 85 
CRICRIg qg q

LuminairesLuminaires
ControlsControls

Direct (with vertical light Direct (with vertical light 
for mirror)for mirror)ControlsControls
DLs, DLs, Sconces and Sconces and 
Decorative Decorative 
Manual with dimmers as Manual with dimmers as 
appropriateappropriate
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25. Home25. Home -- Dining RoomDining Room25. Home 25. Home Dining RoomDining Room

Light Source, ColorLight Source, Color Halogen, Halogen IR or Halogen, Halogen IR or Light Source, Color Light Source, Color 
Temperature and CRITemperature and CRI
Design TechniqueDesign Technique

g , gg , g
LED; 2700K LED; 2700K –– 3200K;     3200K;     
85 to 100 CRI85 to 100 CRIg qg q

LuminairesLuminaires
ControlsControls

LayersLayers:  Direct, :  Direct, 
Decorative, Indirect, Decorative, Indirect, 
I di /Di DLI di /Di DLControlsControls Indirect/Direct, DLs, Indirect/Direct, DLs, 
Adjustable DLs, Adjustable DLs, 
D tiD tiDecorativeDecorative
Manual with dimmers as Manual with dimmers as 
appropriateappropriate
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appropriateappropriate



26. Home26. Home -- BedroomBedroom26. Home 26. Home BedroomBedroom

Light Source, ColorLight Source, Color Halogen “A”, Halogen IRHalogen “A”, Halogen IRLight Source, Color Light Source, Color 
Temperature and CRITemperature and CRI
Design TechniqueDesign Technique

Halogen A , Halogen IR Halogen A , Halogen IR 
or LED; 2700K or LED; 2700K to to 
3200K;  3200K;  85 to 100 85 to 100 CRICRIg qg q

LuminairesLuminaires
ControlsControls

LayersLayers:  Direct,  :  Direct,  
Decorative, IndirectDecorative, Indirect, , ControlsControls
AccentAccent
DLs, Wall Wash,  Track, DLs, Wall Wash,  Track, 
DecorativeDecorative
Manual with dimmers as Manual with dimmers as 

ii
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appropriateappropriate



27. Office Parking Area27. Office Parking Area27. Office Parking Area27. Office Parking Area

Light Source, ColorLight Source, Color PS MetalPS Metal Halide orHalide or HPSHPSLight Source, Color Light Source, Color 
Temperature and CRITemperature and CRI
Design TechniqueDesign Technique

PS Metal PS Metal Halide or Halide or HPS HPS 
(Consider Induction and (Consider Induction and 
LED); LED); 2100K to 2100K to 6000K6000K; ; g qg q

LuminairesLuminaires
ControlsControls

21 to 65 21 to 65 CRI+CRI+
DirectDirectControlsControls
Decorative Pole or Post Decorative Pole or Post 
Luminaires (i.e. shoebox, Luminaires (i.e. shoebox, 
cube, cube, decdec. acorn. acorn, etc.), etc.)
Photocell Photocell (dusk to dawn (dusk to dawn 

i h ) PEi h ) PE
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or partor part--night), smart PE night), smart PE 
or or time clocktime clock



28. Roadway28. Roadway28. Roadway28. Roadway

Light Source, ColorLight Source, Color PS MetalPS Metal HalideHalide , LED, LEDLight Source, Color Light Source, Color 
Temperature and CRITemperature and CRI
Design TechniqueDesign Technique

PS Metal PS Metal Halide Halide , LED , LED 
or or HPS, 2100K to HPS, 2100K to 
6000K6000K; 21 to 65 CRI; 21 to 65 CRIg qg q

LuminairesLuminaires
ControlsControls

DirectDirect
Traditional or Decorative Traditional or Decorative ControlsControls
Pole and/or Post Pole and/or Post 
Luminaires (i.e. Luminaires (i.e. roadway, roadway, 
shoebox, acorn, etc.)shoebox, acorn, etc.)
Photocell (dusk to dawn) Photocell (dusk to dawn) 

S PES PE
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or Smart PEor Smart PE



29. Commercial Building29. Commercial Building
Facade Facade LightingLighting

Light Source, ColorLight Source, Color PS MetalPS Metal Halide,Halide, LED,LED,Light Source, Color Light Source, Color 
Temperature and CRITemperature and CRI
Design TechniqueDesign Technique

PS Metal PS Metal Halide, Halide, LED, LED, 
Halogen IR MR16 Halogen IR MR16 or or 
Fluorescent 3000K to Fluorescent 3000K to g qg q

LuminairesLuminaires
ControlsControls

4100K;  ≥ 65 CRI4100K;  ≥ 65 CRI
DirectDirectControlsControls
Flood or Low Voltage Flood or Low Voltage 
Bullet with Narrow Spot Bullet with Narrow Spot 
Lamp Lamp with Linear Spread with Linear Spread 
LensLens
TiTi Cl kCl k
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Time Time Clock Clock 



30. Landscape Lighting for the Home30. Landscape Lighting for the Home30. Landscape Lighting for the Home30. Landscape Lighting for the Home

Light Source, ColorLight Source, Color Halogen IR MR16 12vHalogen IR MR16 12vLight Source, Color Light Source, Color 
Temperature and CRITemperature and CRI
Design TechniqueDesign Technique

Halogen IR MR16 12v Halogen IR MR16 12v 
or LED;  3000K; 85 to or LED;  3000K; 85 to 
100 100 CRICRIg qg q

LuminairesLuminaires
ControlsControls

Graze Direct, NonGraze Direct, Non--
uniformuniformControlsControls
Various Landscape Various Landscape 
Luminaires: Flood, Bullet Luminaires: Flood, Bullet 
with Narrow Spot Lamp with Narrow Spot Lamp 
Spread Lens, Mushroom, Spread Lens, Mushroom, 
Deck etcDeck etc
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Deck, etc.Deck, etc.
Time ClockTime Clock



31. Apartment Parking Area31. Apartment Parking Area31. Apartment Parking Area31. Apartment Parking Area

Light Source, ColorLight Source, Color PS Metal Halide, HPS,PS Metal Halide, HPS,Light Source, Color Light Source, Color 
Temperature and CRITemperature and CRI
Design TechniqueDesign Technique

PS Metal Halide, HPS, PS Metal Halide, HPS, 
LED or Induction, LED or Induction, 2100K 2100K 
to to 6000K6000K; 21 to 65 CRI; 21 to 65 CRIg qg q

LuminairesLuminaires
ControlsControls

Direct Direct or Indirect with or Indirect with 
low glare low glare vertical vertical light for light for 

d id iControlsControls pedestrianspedestrians
Decorative Pole or Post Decorative Pole or Post 
Luminaires (i e shoeboxLuminaires (i e shoeboxLuminaires (i.e. shoebox, Luminaires (i.e. shoebox, 
lantern, acorn, etc.)lantern, acorn, etc.)
Photocell Part night PEPhotocell Part night PE
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Photocell , Part night PE Photocell , Part night PE 
or Smart PEor Smart PE



32. Apartment 32. Apartment 
Entrance & Public AreasEntrance & Public Areas

Light Source, ColorLight Source, Color CFL,CFL, LED, ColdLED, ColdLight Source, Color Light Source, Color 
Temperature and CRITemperature and CRI
Design TechniqueDesign Technique

CFL, CFL, LED, Cold LED, Cold 
Cathode  or Halogen Cathode  or Halogen 
“A”; “A”; 2700K 2700K –– 4100K; 4100K; 80 80 g qg q

LuminairesLuminaires
ControlsControls

to 100 to 100 CRICRI
Direct, DecorativeDirect, DecorativeControlsControls
Wall mount, sconces, Wall mount, sconces, 
DLs, ceiling surface DLs, ceiling surface 
mountmount
Time Clock, PhotocellTime Clock, Photocell
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33. Drug Store33. Drug Store33. Drug Store33. Drug Store

Light Source, ColorLight Source, Color Fluorescent; 3500 toFluorescent; 3500 toLight Source, Color Light Source, Color 
Temperature and CRITemperature and CRI
Design TechniqueDesign Technique

Fluorescent; 3500 to Fluorescent; 3500 to 
5000K; 85 CRI5000K; 85 CRI
DirectDirectg qg q

LuminairesLuminaires
ControlsControls

Strips, Channel, Recessed Strips, Channel, Recessed 
Prismatic, Large Cell Prismatic, Large Cell ES ES ControlsControls gg
Parabolic, Strips with Parabolic, Strips with 
louverslouvers
Time Clock or Sweep Time Clock or Sweep 
with overridewith override
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34. Small Jewelry Store34. Small Jewelry Store34.  Small Jewelry Store34.  Small Jewelry Store

Light Source, ColorLight Source, Color Halogen IR, CMH orHalogen IR, CMH orLight Source, Color Light Source, Color 
Temperature and CRITemperature and CRI
Design TechniqueDesign Technique

Halogen IR, CMH or Halogen IR, CMH or 
LED (120v LED (120v and and 12v); 12v); 
3000K to 3000K to 3500K3500K,  ,  85 to 85 to g qg q

LuminairesLuminaires
ControlsControls

100 100 CRICRI
Accent, DecorativeAccent, DecorativeControlsControls
Track Track PAR30 PAR30 or or PAR38 PAR38 
NFL and MR16 over NFL and MR16 over 
display cases, display cases, Light Light Strips Strips 
inside display inside display case; case; 
candelabra base lampscandelabra base lamps
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candelabra base lampscandelabra base lamps
ManualManual



35. Small Jewelry 35. Small Jewelry Store Store 

MR 16 MR 16 
NFLNFLNFL, NFL, 

Halogen Halogen 
Case Case 

PAR38PAR38 NFL, Halogen Case Lighting,NFL, Halogen Case Lighting,

LightingLighting

PAR38 PAR38 NFL, Halogen Case Lighting,NFL, Halogen Case Lighting,
Decorative Decorative Incandescent Sconce Incandescent Sconce and and 

ChandelierChandelier

N All fN All f

Halogen Strip Halogen Strip 
C Li h iC Li h i

Note:  All of  Note:  All of  
this halogen this halogen 

can be replaced can be replaced 
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Case LightingCase Lighting
pp

with LEDswith LEDs



36. Supermarket36. Supermarket36.  Supermarket36.  Supermarket

Light Source, Color Light Source, Color Fluorescent Fluorescent , CFL, LED, , CFL, LED, 
dd

gg
Temperature and CRITemperature and CRI
Design TechniqueDesign Technique
LuminairesLuminaires

CMH and Halogen IR, CMH and Halogen IR, 
2700K 2700K to 3000K for to 3000K for 
meat, 3500K to 4100K meat, 3500K to 4100K 
for general areas andfor general areas andLuminairesLuminaires

ControlsControls
for general areas and for general areas and 
vegetables, 85 CRIvegetables, 85 CRI
Direct, AccentDirect, Accent
St i St i ithSt i St i ithStrips, Strips with Strips, Strips with 
louvers or Channel: louvers or Channel: 
TrackTrack, Cove (vegetables , Cove (vegetables 
and meatand meat); Industrial); Industrialand meatand meat); Industrial ); Industrial 
Time Clock or Sweep Time Clock or Sweep 
with manual overridewith manual override; ; 
ManualManual controls forcontrols for

41

Manual Manual controls for controls for 
specific tasksspecific tasks



37. Parking Garage37. Parking Garage37.  Parking Garage37.  Parking Garage
LED, Induction, or LED, Induction, or 
Fluorescent; 4100 toFluorescent; 4100 to

Light Source, Color Light Source, Color 
T d CRIT d CRI Fluorescent; 4100 to Fluorescent; 4100 to 

6000K; ≥80 CRI6000K; ≥80 CRI
Direct; Direct/IndirectDirect; Direct/Indirect

Temperature and CRITemperature and CRI
Design TechniqueDesign Technique

Direct; Direct/IndirectDirect; Direct/Indirect
Parking Garage fixture Parking Garage fixture 
for LED or Induction;for LED or Induction;

LuminairesLuminaires
ControlsControls

for LED or Induction; for LED or Induction; 
Vapor tight T8 Vapor tight T8 
fluorescent with cold fluorescent with cold 
weather ballastweather ballast
PIR sensor  for biPIR sensor  for bi--level level 
or sensor with daylight or sensor with daylight 
harvestingharvesting 42



Questions?Questions?

Thank You!Thank You!Thank You!Thank You!
Bob Henderson, LC, CLEPBob Henderson, LC, CLEP

EE--mail:mail: bobh46@nc rr combobh46@nc rr comEE--mail:  mail:  bobh46@nc.rr.combobh46@nc.rr.com
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