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Lighting
Lighting is a major use of energy in a school. An average school 
uses 30 percent of the electricity it consumes to light buildings and 
outside areas. Schools are lit mainly with fluorescent lights. 

A fluorescent lamp is a glass tube, whose inner surface has a 
powdered, phosphor coating. The tube is filled with argon gas 
and a small amount of mercury vapor. At the ends of the tubes are 
electrodes that emit electrons when heated by an electric current. 
When electrons strike the mercury vapor, the mercury atoms emit 
rays of ultraviolet (UV) light. When these invisible UV rays strike 
the phosphor coating, the phosphor atoms emit visible light. The 
conversion of one type of light into another is called fluorescence.

Fluorescent lights have ballasts that help move the electricity 
through the gas inside the bulb. Ballasts are electromagnets that 
produce a large voltage between the ends of the bulbs so the 
electricity will flow between them. There are two types of ballasts, 
magnetic and electronic. Magnetic ballasts produce a frequency of 
60 Hertz (Hz), which means the light is flickering on and off 60 times 
a second. Electronic ballasts produce a frequency of at least 20,000 
Hz. Fluorescent lights with electronic ballasts are more energy 
efficient than those with magnetic ballasts.

Electronic ballasts use up to 30 percent less energy than magnetic 
ballasts. Electronic ballasts operate at a very high frequency that 
eliminates flickering and noise. Some electronic ballasts even allow 
you to operate the fluorescent lamp on a dimmer switch, which 
usually is not recommended with most fluorescents. 

Although fluorescent tubes in ceiling fixtures are always more 
energy efficient than incandescents, there are new, even more 
efficient lamps that use better electrodes and coatings. They 
produce about the same amount of light with substantially lower 
wattage. 

Most light fixtures in schools use four-foot long lamps, although 
three–foot lamps are common as well. Older fixtures often contain 
T12 lamps that are 11/2” in diameter and consume 34–40 watts. These 
lamps can be replaced with energy-saving T8 lamps that are 1/2” in 
diameter and typically consume 28–32 watts. Some newer systems 
are now using T5 lamps that are 5/8” in diameter and are even more 
efficient than the T8 lamps. 

Incandescent lighting is also used in schools. Only 10 percent of 
the energy consumed by an incandescent bulb produces light; the 
rest is given off as heat. Halogen lights are sometimes referred to 
as energy-saving, incandescent bulbs. They work much the same 
way as an incandescent, but the filament is encapsulated and 
surrounded by halogen gas, allowing it to last longer and be more 
efficient. Fluorescent lights produce very little heat and are much 
more energy efficient. Compact fluorescents (CFLs) use the same 
technology as overhead fluorescent lights, but they are designed to 
fit into lamps and other fixtures where incandescents are commonly 
used. Using CFLs can reduce energy use by up to 75 percent and 
reduce environmental impacts. Although CFLs cost more to buy, 
they save money in the long run because they use only one-fourth 
the energy of incandescent bulbs and last 10 times longer. Each CFL 
installed can save about $40 over the life of the bulb. One CFL can 
reduce carbon dioxide emissions over 200 pounds per year.

Lighting Controls
Lighting controls are devices that turn lights on and off or dim them. 
The simplest type is a standard snap switch. Other controls include 
photocells, timers, occupancy sensors, and dimmers. Snap switches, 
located in many convenient areas, make it easier for people in large, 
shared spaces to turn off lights in unused areas. 

Photocells turn lights on and off in response to natural light levels. 
Photocells switch outdoor lights on at dusk and off at dawn, for 
example. Advanced designs gradually raise and lower fluorescent 
light levels with changing daylight levels.

Mechanical or electronic time clocks automatically turn indoor 
or outdoor lights on and off for security, safety, and tasks such as 
janitorial work. An occupancy sensor activates lights when a person 
is in the area and then turn off the lights after the person has left. 

Dimmers reduce the wattage and output of incandescent and 
fluorescent lamps. Dimmers also significantly increase the service 
life of incandescent lamps; however, dimming incandescent lamps 
reduces their light output more than their wattage, making them 
less efficient as they are dimmed. Dimmers for fluorescents require 
special dimming ballasts, but do not reduce the efficiency of the 
lamps. 

Even the best lighting system is not efficient if people do not use it 
wisely. In most schools, more light is used than needed and lights 
are often left on when no one is present. All lights that are not 
necessary for safety should be turned off when rooms are not in 
use. The same is true for outside lights. Using sunlight is a good idea 
whenever possible. Studies have shown that students learn better 
in natural light than in artificial light.

In �uorescent tubes, a very small amount of mercury mixes 
with inert gases to conduct the electrical current. This 
allows the phosphor coating on the glass tube to emit light. 
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Facts of Light

We use a lot of energy to make light so that we can see. About 30 percent of the electricity used by your school is for lighting! Our homes 
use a lot of energy for lighting, too. About six percent of the energy used in your home is for lighting. Changing to energy efficient lighting is 
one of the quickest and easiest ways to decrease your electric bill. If your home uses inefficient incandescent bulbs—the same technology 
developed in 1879 by Thomas Edison—you are wasting a lot of energy and money. These bulbs are surprisingly inefficient, converting up 
to 90 percent of the electricity they consume into heat.

The Energy Independence and Security Act of 2007 changed the standards for the efficiency of light bulbs used most often. By 2014, most 
general use bulbs will need to be 30 percent more efficient than traditional, inefficient incandescent bulbs. What do the new standards 
mean for consumers? The purpose of the new efficiency standards is to give people the same amount of light using less energy. Most 
incandescent light bulbs will be slowly phased out and no longer for sale. 

There are several lighting choices on the market that already meet the new efficiency standards. Energy-saving incandescent, or halogen, 
bulbs are different than traditional, inefficient incandescent bulbs because they have a capsule around the filament (the wire inside the 
bulb) filled with halogen gas. This allows the bulbs to last three times longer and use 25 percent less energy.

Compact fluorescent lamps (CFLs) provide the same amount of light as incandescent bulbs but use 75 percent less energy and last ten 
times longer. CFLs produce very little heat. Using CFLs can help cut lighting costs up to 75 percent and reduces environmental impacts. 
Today’s CFL bulbs fit almost any socket, produce a warm glow and, unlike earlier models, no longer flicker and dim. CFLs have a small 
amount of mercury inside and should always be recycled rather than thrown away. Many retailers recycle CFLs for free.

Light emitting diodes, better known as LEDs, are gaining in popularity. Once used mainly for exit signs and power on/off indicators, improved 
technology and lowering prices are enabling LEDs to be used in place of incandescents and CFLs. LEDs are one of the most energy-efficient 
lighting choices available today. LEDs use 75 percent less energy than traditional incandescents, and have an average lifespan of at least 
25,000 hours. Today, LEDs are expensive, but they use even less energy than CFLs, save more electricity, and produce fewer carbon dioxide 
emissions. As the demand for LEDs increases, the cost will come down and become competitive with CFLs. The U.S. Department of Energy 
estimates that widespread adoption of LED lighting by 2027 would reduce lighting electricity demand by 33 percent. This would avoid 
construction of 40 new power plants.

 

INCANDESCENT BULB HALOGEN COMPACT FLUORESCENT (CFL) LIGHT EMITTING DIODE (LED)
Brightness 850 lumens 850 lumens 850 lumens 850 lumens

Life of Bulb 1,000 hours 3,000 hours 10,000 hours 25,000 hours

Energy Used 60 watts = 0.06 kW 43 watts = 0.043 kW 13 watts = 0.013 kW 12 watts = 0.012 kW

Price per Bulb $0.50 $3.00 $3.00 $40.00
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Comparing Light Bulbs

The graphic on the previous page shows four light bulbs that produce the same amount of light. You might use bulbs like these as a bright 
overhead light. One bulb is an incandescent light bulb (IL), one is halogen, one is a compact fluorescent lamp (CFL), and another is a light 
emitting diode (LED). Which one is the better bargain?  Let’s do the math and compare the four light bulbs using the residential cost of 
electricity at $0.12/kWh. 

1. Determine how many bulbs you will need to produce 25,000 hours of light by dividing 25,000 by the number of hours each bulb 
produces light. 

2. Multiply the number of bulbs you will need to produce 25,000 hours of light by the price of each bulb. The cost of each bulb has been 
given to you.

3. Multiply the wattage of the bulbs (using the kW number given) by 25,000 hours to determine kilowatt-hours (kWh) consumed.

4. Multiply the number of kilowatt-hours by the cost per kilowatt-hour to determine the cost of electricity to produce 25,000 hours of light.

5. Add the cost of the bulbs plus the cost of electricity to determine the life cycle cost for each bulb. Which one is the better bargain?

6. Compare the environmental impact of using each type of bulb. Multiply the total kWh consumption by the average amount of carbon 
dioxide produced by a power plant. This will give you the pounds of carbon dioxide produced over the life of each bulb. Which one has 
the least environmental impact?

COST OF BULB INCANDESCENT BULB HALOGEN COMPACT FLUORESCENT (CFL) LIGHT EMITTING DIODE (LED)

Life of bulb (how long it will light) 1,000 hours 3,000 hours 10,000 hours 25,000 hours
Number of bulbs to get 25,000 hours

x Price per bulb $0.50 $3.00 $3.00 $40.00

= Cost of bulbs for 25,000 hours of light

COST OF ELECTRICITy INCANDESCENT BULB HALOGEN COMPACT FLUORESCENT (CFL) LIGHT EMITTING DIODE (LED)

Total Hours 25,000 hours 25,000 hours 25,000 hours 25,000 hours

x Wattage 60 watts = 0.060 kW 43 watts = 0.043 kW 13 watts = 0.013 kW 12 watts = 0.012 kW

= Total kWh consumption

x Price of electricity per kWh $0.12 $0.12 $0.12 $0.12

= Cost of Electricity

LIFE CyCLE COST INCANDESCENT BULB HALOGEN COMPACT FLUORESCENT (CFL) LIGHT EMITTING DIODE (LED)

Cost of bulbs

+ Cost of electricity

= Life cycle cost

ENvIRONMENTAL IMPACT

Total kWh consumption

x Pounds (lbs) of carbon dioxide per kWh 1.6 lb/kWh 1.6 lb/kWh 1.6 lb/kWh 1.6 lb/kWh

= Pounds of carbon dioxide produced

All bulbs provide about 850 lumens of light.


