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Electric Lighting Sources:

Lamp Issues First

Understand lamps and fixtures…

Lamp Issues

Efficacy
Efficiency in Lumens/Watt

Lumens
Total output

Life
Hours of use

Color
How objects look

Design
Integration and beauty

Efficacy
varies with lamp type…
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…and among lamp types…

LED efficacy 

varies from 

13 to 61 l/w 

for lamps up 

to 25 watts

Replace or 

Reinvent   

MR-16 Lamps?
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Energy Use

…bottom line is w/sqft…

…and remember, dimming 

and occupancy sensors 

reduce watts/square foot
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Lumens output varies with lamp type…

For a 400 watt lamp…

Incandescent

7,000 lumens

Mercury Vapor

20,000 lumens

Fluorescent

31,000 lumens

High Pressure Sodium

42,000 lumens

Light-Emitting Diodes

unknown

(24w gives 1800 lumens)

Life expectancy varies with lamp type…

Incandescent 100w

750 hours

(long life = 2500 hrs)

Mercury Vapor 75w

16,000 hours

Fluorescent 40w

20,000 hours

High Pressure Sodium 

100w

20,000 hours

Light-Emitting Diode 24w

35,000 hours

Compare 3 uses…
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Color varies with lamp type and within lamp type…

…and we compare it to the color of daylight…

North light        vs.          Sun light
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MIT model w/north light

Phillips T8 replacement lamp

8 watt, 6500ºK 

Daylight

Incandescent lamps—

smooth curve, red bias

…remember our eyes are 

most sensitive to 

(offended by) light at 

wave length of 550 

nanometers…

MIT model w/incandescents

Arby’s Moscow
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Warm White Fluorescent

MIT Model w/warm white fluorescent

Cool White Fluorescent

AAN w/cool white…w/daylight fluorescent
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WWDX    WW

CoolW      NatW

Heather Carson—Fluorecent lamp artist

WWDX         CoolW

WW               Sunlight

WW               Daylight

NatW             Daylight DX

High Intensity Discharge Lamps

High Pressure Sodium
HP Sodium vs.

Daylight Fluorescent

UI Memorial Gym
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Improved Mercury Vapor

Improved Metal Halides
• Phosphors

• Ceramic Arc Tube 
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RGB LEDs allow color tuning 

from your smart phone.

How to rate color rendering…
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Gamit Area Index – see lrd.rpi.edu/assist

Color Quality Scale – see 

nist.gov/pml/div685/grp05/vision_colorcfm 

The re-emergence of flicker
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Design offers 

a solution…

Integrate electric and daylight when possible…

Integrating Thermal and Lighting Systems 
Yale Sculpture Gallery—LEED Platinum

Kieran Timberlake
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… or integrate street lighting with PVs and wind turbine!

…ads for ceilings 

…highlight lack 

of integration!

Is this scheme for using both electric lamps and 

daylight well integrated?
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Undercroft, London Bridge Station

Integrate light 

and structure!

ARUP LA Office                 Daylight + Indirect Light

Courtauld Gallery, London
Great Room gallery
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First Christin Church

Columbus, IN
Eliel Saarinen

…to be continued…
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