
 

 

 
 
Lighting Technical Information 
 
I am sure that most of you do not find the intricacies of lighting as interesting as I do—I 
wrote my senior honors engineering thesis on energy conservation through architectural 
lighting.  However, all of you, some more than others, care how that light looks and feels.  
Lighting just doesn’t make things brighter.  Depending on the delivery, intensity and 
color, different lighting schemes can make things look romantic, exciting, or just plain 
sick.  Contrast an old Wal-Mart with ranks of linear exposed fluorescent tubes with sickly 
flickering greenish blue light with a carefully lit jewelry store.  You can buy earrings at 
either place, but your expectations of the merchandise and the amount you will pay are 
entirely different – in part because of the quality of the light.  Some people are very 
sensitive to the quality of light, which is both a science and an art. 
 
There are five basic properties of a light source: Lumens, Wattage, Color 
Temperature, Color Rendering, and Life Span.  
 
Lumens measure the amount of light the lamp produces.  Wattage is the amount of 
power the lamp uses.  Thus, lumens per watt (efficacy) is an effective way of comparing 
the efficiencies of different sources.   
 
Color Temperature (measured in Kelvin—which means the temperature in degrees 
Kelvin a predetermined emitter would have to be to give off light in that color) is what 
color the light source appears to be.  Incandescent lamps tend to be around 2700K.  
Warm white fluorescents tend to be around 3500K and cool white fluorescents tend to be 
around 4000K.   
 
Color Rendering measures how true colors lit by the lamp source look.  Because the 
different light sources do not necessarily emit a whole spectrum of colors, various colors 
do not appear the same way as they would in full sunlight.  Different colors of light are 
different wavelengths of light.  True white light has all the possible wavelengths in the 
visible spectrum.  Black is an absence of light.  Your eyes see color because the objects 
reflect light of a particular wavelength while absorbing the others. A example would be 
the orange colored exterior lights you see in parking lots.  These lights emit a lot of light 
at a low energy level.  However, because the light they emit is mostly in the reds and 
oranges, there is little blue light that a blue surface could reflect to your eyes.  Thus a 
blue car appears to be closer to black under these lights.   
 
Life Span is an average of how long the lamp will last before it needs to be replaced due 
to burning out or decreased light levels.  Note, this is an average, some lamps could need 
replacing sooner than predicted, while some may last much longer.  There are actually 
some early incandescent lamps that are still working a hundred years later. 



 

 

 
The are four basic types of lights sources used in most buildings.  Actually, there are six 
if you count sunlight, which is free and gives great light (if properly controlled), but is 
not always available where and when you need it, and fire, which is hard to control and 
brings certain dangers into our built environments.   
 
The first light source type is Incandescent.  Incandescent lamps have changed little since 
Thomas Edison’s work in the late 1800s.  They work by using electricity to heat up a 
filament until it glows.  The advantage of incandescent lamps is that they give off a nice 
warm light (2700K to 3000K), have great color rendering, and are very easily dimmed.  
The disadvantage is that they are not very efficient as much of the energy used is 
converted into heat rather than light.  Not only does this waste energy, but in most indoor 
environments (especially in hot climates), you are then spending additional energy in 
cooling to account for the additional heat. A 60W incandescent bulb gives off about 800 
lumens where as compact fluorescent lamp can give off similar lumens with 10-20W.   
The extra 40 watts is the added heat load of the incandescent lamp. Incandescent bulbs 
are generally rated for 1,000 to 2,000 hours.  Dimming can greatly increase this lifespan 
and often switching on and off can reduce lifespan (unless the bulb is specifically 
designed for flashing). 
 
I am sure most of you have heard that California is working on phasing out incandescent 
bulbs by law.  Commercially, the energy codes, while not officially banning incandescent 
sources, are effectively eliminating them from most uses because their energy budgets do 
not allow for the higher wattage of incandescent sources.  
 
The second source is Fluorescent.  Fluorescent sources have been around for quite some 
time now.  Basically, electricity is used to excite electrons that then collide with a 
phosphor coating on the tube to emit light.  Many of the early fluorescent products were 
not great sources of light—they worked well in the workplace but not so well in 
residences and churches.  Recently the manufacturers have made great strides in terms of 
producing sources that have good color temperature and color rendering while 
maintaining great efficiency.  Fluorescents can be dimmed in many cases, and if you get 
the right combination of ballast and dimmer they can dim smoothly.  Dimmable 
fluorescents are still pretty expensive, but non-dimmed fluorescent make up the majority 
of new commercial installations.  They are also making good inroads to the residential 
market.  Fluorescent lamps have a wide variety of lumen outputs depending on their 
format and tend to have lifespan around 10,000 to 20,000 hours. 
 
The third source is High Intensity Discharge (HID).  These light you most often seen in 
large industrial, parking, and warehouse like environments.  Different types range from 
the orange lights you see in street lights, to the blue/white lights you see at stadiums, to 
the lights you see in gas stations, warehouses, gyms, and many other high commercial 
ceilings.  The light comes from an arc created in the bulb.  Like fluorescents, some lamps 



 

 

use phosphor coatings on the glass surface to get better color and color rendering.  HID 
lights produce a whole lot of light very efficiently but tend to have not as good color 
rendering.  Also, they lights take time to warm up so they cannot be turned on and off or 
dimmed easily.  Controlling the color temperature of individual lamps has also proved 
difficult.  We rarely use these indoors at all except in some gym-like settings.  HID lamps 
tend to have high lumen outputs and life spans of 15,000 to 20,000 hours (and some 
higher than that). 
 
The fourth source is Light-Emitting Diode (LED).  This is the most exciting and fastest 
moving area in the lighting world. The manufacturers are pumping tons of money into 
research and development of these fixtures and the technology available is changing 
rapidly (almost weekly).  LEDs are not the answer to all lighting issues, but they are 
quickly being produced to solve most.  LEDs use silicon chips to emit light.  Like 
fluorescents, phosphors are used to change its color temperature and color rendering.  
LEDS are very small, very efficient, and can be very bright.  One common misconception 
is that they do not produce heat.  They do, and in fact this is the most critical part of a 
LED design.  The lamp/fixture must be able to dissipate the heat from the back of the 
chip or the life span will be shortened.  Also, LED fixtures chips are very directional and 
the manufacturers are working hard on finding ways to get better distribution.  LEDs are 
rated to have lifespan in the 40,000 to 50,000 hours.  Interestingly, 40,000 hours equates 
to a lifespan of more than 4.5 years, and many of the lamps have not even been invented 
for that long.  The current LEDs are giving off similar lumens to a 60W incandescent 
lamp with about 15-20W (about the same as compact fluorescent).  LEDs are very small 
and we are just beginning to see some of the creative ways this new light source can be 
used. 


