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Word Power

Watt—unit of power,
rate of energy use or flow
Ian Woofenden ©1999 Ian Woofenden

Derivation: The watt as a unit was originally proposed in
1882. It was named after James Watt, who invented an
improved steam engine.

If I ran the circus, I might rename the watt. This isn’t
because I have anything against James. But a watt, like
an amp, is a rate, while neither term sounds like a rate.
A watt is technically a joule per second, a specific
amount of work done in a specific amount of time.
Because the term doesn’t sound like a rate, it’s easy to
slip into thinking it’s a quantity of “stuff”—of electricity or
of energy.

A watt in itself doesn’t tell us how much energy is being
used, only how quickly it is being used. A 100 watt light
bulb uses energy twice as fast as a 50 watt bulb. But
saying that you “used 50 watts” is about like saying you
“took a 50 mph trip.” Unless you tell us how many hours
your trip took or how many hours you ran the electrical
load, we can’t figure out how far you traveled or how
much energy you used. Think of the watt as an
instantaneous measurement, like the cop catching you
at 75 mph with his radar gun.

To calculate watts (joules per second), multiply amps
(coulombs per second) times volts. A renewable energy
(RE) system with a voltage (electrical “pressure”) of 24
volts and a load drawing 3 amps (rate of electron flow)
will be delivering energy at the rate of 72 joules per
second, which we call 72 watts. The formula is amps x
volts = watts. It can be reversed to calculate amperage
when only watts and volts are known, or to calculate
voltage when only watts and amps are known.

Since a watt includes voltage, it is a measure that
allows comparisons regardless of system voltage. A
100 watt 12 volt DC bulb is using energy at the same
rate as a 100 watt 120 volt AC bulb. With traditional

incandescent light bulbs, we grew up seeing a watt as a
measure of l ight output and we compared the
brightness of different bulbs by their watt rating. With
the advent of super-efficient compact fluorescent light
bulbs, these comparisons are no longer valid. A modern
15 watt compact fluorescent puts out about the same
amount of light as a 50 watt incandescent bulb. This
can remind us of two things: that a watt actually tells us
the rate of energy use, and that we should buy compact
fluorescents!

To get to the ultimate measure of energy use in our RE
system, we have to add time to the equation, which I’ll
do in my next column when I talk about watt-hours.
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• ASE module with integrated 250-watt
Advanced Energy utility-tie inverter 

• Simple installation - no dc wiring,
just connect to your load center 

• Affordable - start with one, expand 
in the future without rewiring 

• PC monitoring card option

• UL listed,American made

With our partner, Advanced Energy Systems, we offer you the
tools to change the world, wherever you live, on-grid or off.Visit
us at www.solarvt.com or www.advancedenergy.com

CHANGE THE WORLD
Affordable On-Grid Solar Electricity

SOLAR WORKS, INC.
64 Main Street, Montpelier, VT 05602

Tel: (802) 223-7804  Fax: (802) 223-8980

“FIREBALL 2001”
Complete Solar Water Heaters

starting at $895 Delivered!

“This system will put me back in the solar business!”
Check out these Exciting, Very Easy to Install,

and Affordable Systems!

We are Web based: www.solarroofs.com
ACR Solar International, Inc., Carmichael, CA • (916) 481-7200
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