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Title 24 Residential 
Lighting Design Guide 
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T24 Residential Lighting Design Guide 

cltc.ucdavis.edu/title24 
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Ø  Technology overview 
Ø  Lighting Design Guide: 

ü  Title 24, Part 6 changes 
ü  Kitchens 
ü  Bathrooms, Garages, Closets, Laundry Rooms & Utility 

Rooms 
ü  Other Rooms 
ü  Multi-family Common Areas 
ü  Parking Lots & Garages 

Ø  Compliance checklist 
Ø  Glossary 
Ø  Resources & information 

T24 Residential Lighting Design Guide 
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LED recessed fixtures 
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LED recessed fixtures 
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LED recessed fixtures 
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LED recessed fixtures 
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LED recessed fixtures 
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Large lamp catalog 
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LED vs. MH comparison 

CREE	
  #LRP-­‐38	
  12-­‐wa=	
  LED	
  “replacement	
  lamp”	
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LED vs. MH comparison 

Lightolier	
  #8111	
  track	
  fixture	
  with	
  20-­‐wa=	
  metal	
  halide	
  lamp	
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LED vs. MH comparison 

Manufacturer	
   Product	
   Light	
  source	
  
Beam	
  
angle	
   Wa:age	
   Life	
   CBCP	
   CCT	
   CRI	
   Lumens	
  

Efficacy	
  
(l/w)	
  

CREE	
   LRP-­‐38	
   LED	
   20	
   12	
   	
  50,000	
  *	
   4800	
   2700	
   94	
   600	
   42	
  

Lightolier	
   24MHT4RNF	
   20-­‐wa=	
  MH	
   22	
   26	
   	
  15,000	
  	
   5408	
   3000	
   84	
   1800	
   69	
  

Lightolier	
   24MHT4RS	
   20-­‐wa=	
  MH	
   10	
   26	
   	
  15,000	
  	
   17240	
   3000	
   84	
   1800	
   69	
  

Note	
  for	
  LRP-­‐38:	
  
Energy	
  Star	
  qualified	
  to	
  last	
  at	
  least	
  25,000	
  hours	
  
Designed	
  to	
  last	
  50,000	
  hours	
  in	
  open	
  fixtures	
  
Designed	
  to	
  last	
  35,000	
  hours	
  in	
  non-­‐IC	
  recessed	
  fixtures	
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CIE chromaticity diagram 
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Ø  Can be used to describe the color of a 
light source 

Ø  The curved line is the “blackbody locus”.  
An incandescent light source will have a 
coloration somewhere on this line. 

CIE chromaticity diagram 
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CIE chromaticity diagram 
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Ø  Expression of “coolness” or “warmth” 
of light source appearance 

Ø  Measured in Kelvin (K) 

Ø  The higher the temperature, the cooler 
the color of the source appears 

10000K 
 
 
7500K 
 
 
5000K 
 
3500K 
3000K 
2500K 

Correlated color temperature (CCT) 
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Spectral power distribution 

90PAR38/Halogen F32T8/835 

70-watt ceramic MH 400-watt HPS 
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Ø  Continuous curve 

Ø  Blue weighted 

Ø  Varies for color LEDs 

PG&E Pacific Energy Center 2007	



LED – SPD curve 
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A-lamp downlight 

Efficiency = 67.2% 

Downlight efficiency 
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PAR-lamp downlight 

Efficiency = 68.8% - 75% 

Downlight efficiency 

(40° flood) (10º spot) 
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Distribution & uniformity 

(20) 

A 
9.2 

A = 100A19/IF incandescent 
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Distribution & uniformity 

(20) 

A 
9.2 

(20) 

B 
11.8 

A = 100A19/IF incandescent 

B = 100PAR38/FL incandescent 
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Distribution & uniformity 

(20) 

A 
9.2 

(63) 

C 
10.2 

(20) 

B 
11.8 

A = 100A19/IF incandescent 

B = 100PAR38/FL incandescent 

C = 45PAR38/FL incandescent 
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Distribution & uniformity 

(20) 

A 
9.2 

(63) 

C 
10.2 

(20) 

B 
11.8 

A = 100A19/IF incandescent 

B = 100PAR38/FL incandescent 

C = 45PAR38/FL incandescent 

D = (2) 13-watt CFL 

(30) 

D 
10.3 
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Distribution & uniformity 

(20) 

A 
9.2 

(63) 

C 
10.2 

(12) 

E 
16.2 

(20) 

B 
11.8 

A = 100A19/IF incandescent 

B = 100PAR38/FL incandescent 

C = 45PAR38/FL incandescent 

D = (2) 13-watt CFL 

E = 70-watt Metal Halide 

(30) 

D 
10.3 
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50’ x 40’ x 10’ lobby lighting 
fixture, wattage & light level comparison 

Fixture Efficiency Lamp Watts Each
# of 

Fixtures

Total 

Wattage

Power 

Density

A-lamp 67.2 100A19/IF 100 20 2000 1.00

PAR-lamp 68.8
100PAR38/HIR

40 100 20 2000 1.00

PAR-lamp 68.8 45PAR38/FL30 45 63 2835 1.42

CFL 50.5 (2) 13-watt QFL 28.6 30 858 0.43

MH pendant 87.7
70-watt MH 

clear 75 12 900 0.45

Fixture
Lumens 

Each

Total 

Lumens
Average fc.

Maximum 

fc.
Max/Min

Spacing 

ratio

O.C. 

spacing

A-lamp 1700 34000 9.2 10.8 2.9:1 1.02 10'

PAR-lamp 2070 41400 11.8 45.6 32.6:1 0.46 10'

PAR-lamp 560 35280 10.2 14.9 16.6:1 0.46 5'

CFL 1800 54000 10.3 12.7 3.2:1 1.59 8'

MH pendant 5600 67200 16.2 19.5 2.1:1 1.54 13'

50.5	

 0.43	



2.9:1	
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Peripheral vision 
 

Audience 

experiment 
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2º (foveal vision) 

70º 

60º 

Vision 
Visual field – in the vertical plane 
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VERTICAL (0º) 

HORIZONTAL (90º) 

cutoff angle	



shielding angle	



Cutoff vs. shielding angles 
(example – for downlights) 
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LEDs 
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LED MR16 “replacement lamps” 
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LED PAR38 lamp; 4” & 6” O.D. downlights 
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Evaluating LEDs: The CALiPER Program 

Ø  Commercially Available LED Product Evaluation & Reporting 

Ø  Developed & managed by DOE Solid State Lighting 
Program 

Ø  Tests specific LED products under real-world 
conditions for light output, color performance, etc. 

Ø  Frequently, the reality doesn’t live up to 
manufacturers’ claims. 

Ø  http://www1.eere.energy.gov/buildings/ssl/caliper.html 
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Uncle Leigh’s house 
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Uncle Leigh’s house 



Uncle Leigh’s house 
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Uncle Leigh’s house 
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Uncle Leigh’s house 
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Uncle Leigh’s house 



Uncle Leigh’s house 
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Controls 
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Lutron CL dimmers 
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Lutron Maestro wireless dimmer & remote 
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Lutron Maestro wireless occupancy sensor 
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Lighting Design 
Software 


