Ears Project News:
Ultrasonic noise
Small sources, loud noise
Ultrasonic equipment, can cause very loud
noise. High-frequency airborne ultrasound was
measured up to 100 kHz on a solid metrological
basis for the first time, and different assessment
quantities were determined quantitatively.
From a strict metrological point of view, airborne
noise measurements in the ultrasonic range are not
verified as the measurement techniques used are
currently traceable only up to the upper limit of the
normal human hearing range, i.e. up to
approx. 20 kHz. Now within the scope of the
EARS Project a measuring system has been set up
which ensures the traceability of airborne sound
measurements in the ultrasonic range up to
approx. 100 kHz.
Different noise sources which are frequently
encountered both in private and in work
environments have been investigated with the aid
of this system. Based on the example of a martenrepelling system, Figure 1 shows the evolution of
the sound pressure level (coloured scale) in a time
interval of 10 s (horizontal axis) and a frequency
range between 10 kHz and 150 kHz (vertical axis).
The fundamental frequency of approx. 20 kHz is
modulated in the manner of a siren. The higherharmonic signal components which can be
distinctly observed up to more than 100 kHz are
typical of ultrasonic sources.

No.4
September
2013

From the sound pressure levels measured, several
quantities were determined quantitatively which
are used to assess the noise. For only a few of
these assessment quantities, limit values have been
laid down to date. Hence, VDI 3766 specifies limit
values for the maximum peak sound pressure level
(LZpeak = 140 dB) and for the maximum
exposure at the workplace (LAUE = 85 dB). It
turned out that even devices which were developed
for domestic use only can reach, and even exceed,
these limits – depending on how they are used. If
the assessment is carried out with quantities which
are normally used in the hearing range, then the
noise of a small ultrasonic cleaning bath can be
compared to that produced by a jackhammer.
Given the current state of the art, it is difficult to
tell how well the measuring quantities and limit
values defined until now assess the noise of
ultrasonic sources. The strain-effect ratios which
are still lacking for this are currently being
elaborated within the scope of the project. The
measurement results which have been obtained to
date can be used for an assessment and to find
evaluation quantities which evaluate the noise
quantitatively. However, even though airborne
ultrasound still cannot be fully assessed, the first
investigation results show that caution is
recommended when using ultrasonic sources.
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Figure 1: The spectrogram shows
the time and frequency evolution
of the airborne ultrasound
emission of a marten-repelling
system (photo).

