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"CONCISE PARAMETERS FOR ASSESSING A PRO AUDIO SYSTEM
FOR SOUND REINFORCEMENT USE"

part Il

Up until now, I've commented and emphasized an incorrect usage — i.e. the senseless use of “Watts”
as a criterion for assessing a professional sound reinforcement system; | then described a certain number
of parameters according to which such a system should be assessed, but | haven’t yet determined which
are the concise parameters with which (in my opinion), it's possible to advantageously and easily replace
“Watts” in the aforementioned criterion for assessment.

To do so, we must briefly analyze, as I've already said, two other parameters of assessment that
can’'t be overlooked in order to have a complete overview to “summarize”. To ensure clarity, I've listed
them below in the order | mentioned them previously.

9. POWER COMPRESSION
10. THD - TOTAL HARMONIC DISTORTION

POWER COMPRESSION

Neither of the two Standards | have referred to covers this important parameter’'s measurement.
In actual fact, an indirect mention, which can be connected with the phenomenon of power compression
is made in the AES standard, which says that manufacturers must state the increase in the temperature
of the mobile coil and the magnetic circuit of the loudspeaker at the end of the two hours foreseen for the
powering handling test, “Thermal Test Information”; in the IEC on the other hand, reference is made to a
“Preconditioning” lasting at least one hour at the power declared by the manufacturer, with use of a test
signal simulating the music program; but the standard also specifies that, before the actual measurement,
the system must be allowed to “rest” for at least an hour, in order to cancel the momentary effects of
preconditioning such as the rise in temperature. IEC preconditioning has substantially the job of
stabilizing the parameters of the components with a sort of trial before the measurements. So neither of
the two Standards provides direct information on how our system will behave in the field during use.
Moreover, it's clearly seen that this is a parameter whose specifications are rarely or never disclosed by
manufacturers of loudspeaker or loudspeaker systems, particularly professional ones.

The cause of this omission is perhaps due to a widespread habit (not only in the pro audio field)
of a purely commercial nature. In fact, it is not great publicity for anybody to state that a loudspeaker
system (of any brand or model), if driven even for a relatively short period (a few minutes are sufficient),
at high power, will have sound emission losses of at least 3\4dB (over 100%) compared to what it could
give without damage of this phenomenon didn’t occur; or to state that, since this phenomenon occurs, the
system will not be able to maintain the linear frequency response for which it was built. Not to mention the
fact that Power Compressions also contributes to further increasing distortion (which is already high) at
high sound levels.

This phenomenon, which could be described as a problem of dynamic “range”, occurs with
loudspeakers or loudspeaker systems that operate in non-linear conditions for high driving levels, and
occurs due to the inevitable physiological overheating of the components’ moving coils.

On one hand, this overheating increases the impedance value of the moving coils to the extent
that the amplifier, “seeing” a doubled load, because the impedance is actually doubled, halves its output
power; on the other, as already said, it causes the loudspeaker to produce high distortion. In multi-way
systems (practically speaking, all systems), this phenomenon is also worsened by the fact that, since
each individual component of the system is subject to compression at different power levels, the overall
frequency response depends on the sound level, thwarting a great deal of the calibration work previously
carried out. The following two graphs, prepared with a powerful simulation and measurement program
(LEAP/LMS), clearly illustrate the phenomenon. See Fig. 1 and 2
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Fig.1. Frequency response of the bass section of a system driven at various powers.

Fig.2. Frequency response of the bass section of the same system driven at various powers.
The curves are scaled in order to directly compare the differences as far as both level and
frequency band reproduced are concerned. It can be seen how the differences between the two
curves increase as driving power is varied, whereas without “Power Compression” the curves

would all coincide with the blue one measured at 1 Watt.
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