How Much Amplifier
Power Do You Need?

Robert Harley

he first question to answer when shopping for a power amplifier or integrated

amplifier is how much output power you need. Power output, measured in watts

into a specified loudspeaker impedance, varies from about 20Wpc (watts per
channel) in a very small integrated amplifier to about 1000W in a monoblock. Most
high-end power amplifiers put out between 80 and 250Wpc.

Choosing an appropriate amplifier power-output
range for your loudspeakers, listening tastes,
room, and budget is essential to getting the best
sound for your money. If the amplifier is under-
powered for your needs, you'll never hear the
system at its full potential. The sound will be
constricted, fatiguing, lack dynamics, and the
music will have a sense of strain on climaxes.
Conversely, if you spend too much of your budget
on a bigger amplifier than you need, you may
be shortchanging other components. Choosing
just the right amplifier power is of paramount
importance.

The amount of power needed varies greatly
according to loudspeaker sensitivity, loudspeaker
impedance, room size, room acoustics, and
how loudly you like to play music. Loudspeaker
sensitivity is by far the biggest determining
factor in choosing an appropriate power output.
Loudspeaker sensitivity specifies how high a
sound-pressure level (SPL) the loudspeaker will
produce when driven by a certain power input.
A typical sensitivity specification will read “88dB
SPL, 1TW/1m.” This means that the loudspeaker
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will produce an SPL of 88 decibels (dB) with one
watt of input power when measured at a distance
of one meter. Although 88dB is a moderate
listening volume, a closer look at how power
relates to listening level reveals that we need
much more than one watt for music playback.

Each 3dB increase in sound-pressure level
requires a doubling of amplifier output power.
Thus, our loudspeaker with a sensitivity of 88dB at
1W would produce 91dB with 2W, 94dB with 4W,
97dB with 8W, and so on. For this loudspeaker to
produce musical peaks of 109dB, we would need
an amplifier with 128W of output power.

Now, say we had a loudspeaker rated at 91dB
at IW/1m — only 3dB more sensitive than the
first loudspeaker. We can quickly see that we
would need only half the amplifier power (64W)
to produce the same volume of 109dB SPL. A
loudspeaker with a sensitivity of 94dB would
need just 32W to produce the same volume. The
higher-sensitivity speaker simply converts more
of the amplifier’s power into sound.

Thisrelationshipbetweenamplifierpoweroutput
and loudspeaker sensitivity was inadvertently
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illustrated in an unusual demonstration more than
60 years ago. In 1948, loudspeaker pioneer Paul
Klipsch conducted a demonstration of live vs.
reproduced sound with a symphony orchestra
and his Klipschorn loudspeakers. His amplifier
power: 5W. The Klipschorns are so sensitive
(an astounding 105dB SPL, 1W/1m) that they
will produce very high volumes with very little
amplifier power. Klipsch was attempting to show
that his loudspeakers could closely mimic the
tonal quality and loudness of a full symphony
orchestra.

The other end of the speaker-sensitivity
spectrum was illustrated by a demonstration |
attended of an exotic new loudspeaker. During
the demo, the music was so quiet that | could
barely hear it. | looked at the power amplifiers
— 300Wpc monsters with large power meters —
and was astonished to see that the power meters
were nearly constantly pegged at full power. This
unusual speaker converted only a minuscule
amount of the amplifier’s output power into
sound.

The importance of loudspeaker sensitivity is

also demonstrated by today’s 3Wpc single-ended
triode ampilifiers, which can produce moderately
loud listening levels through high-sensitivity
speakers. These examples of huge variations in
sound-pressure leveland amplifier powerillustrate
how loudspeaker sensitivity greatly affects how
big an amplifier you need. Even a small difference
in loudspeaker sensitivity—2dB, say—changes
your amplifier power requirements.

We’ve seen that every doubling of amplifier
power vyields a volume increase of 3dB.
Consequently, there is a 3dB difference between
a 10W amplifier and a 20W amplifier, but also
between a 500W amplifier and a 1000W amplifier.
Although the output power is vastly greater
between 500W and 1000W than between 10W
and 20W, the difference is still 3dB. That’s why
we must consider the ratio of output powers, not
the number of watts difference, when comparing
amplifier power ratings. tas

Excerpted from The Complete Guide to High-End Audio,
third edition. © by Robert Harley. hifibooks.com

www.theabsolutesound.com

NEXT PAGE»


www.theabsolutesound.com



