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Problem
A newly built apartment building consists of several floors 
with multiple apartments on each floor. One of the ground 
floor apartments is disturbed by sanitary noise from the 
apartment above, which is heard whenever the toilets in 
the top apartment are being flushed. The sanitary noise 
is heard in several rooms, and the level was measured to 
be around 30 to 35 dB, which is above the noise criteria 
set in the regulations. The culprit was thought to be em-
bedded pipelines in one of the corners of the living room, 
and several measures were made on this area. Although 
increased insulation improved the noise dampening capa-
bilities of the embedded pipelines, the noise was still heard. 
Also the improvements could not explain the fact that the 
noise was also heard in two bedrooms, one of which was 
not adjacent to the living room.

After the construction of the apartment complex was fin-
ished, the contractor in charge of piping had gone bank-
rupt, and also there existed no documentation or blueprints 

on the actual position of the piping system. Since the first 
measures did not produce the desired outcome and had 
little overall effect, it was quite certain that the problem was 
also located elsewhere. Given that the measured sound 
pressure levels were so low, it was very difficult to detect 
any real change in sound pressure level from different mea-
surement positions. Also trying to locate the origin by hear-
ing in different positions proved to be futile when trying to 
determine source position. In addition to hearing the noise 
in several rooms, it was also heard in the hallway and it was 
uncertainty whether there existed a single source location 
or several.

Measurements
The 40 cm Nor848A-0.4 acoustic camera with 128 micro-
phones was used for the measurements. Although the ex-
ternal battery pack could have been used for extra mobility, 
the easy access to power outlets meant that the camera 
could be plugged in directly in the wall outlet in the different 
measurement rooms.

The light weight and small size of the array ensured easy 
portability and also great flexibility in measurement posi-
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tions. The camera could be set up on the tripod, but also 
positioned on the floor, in a bed, on a couch or just hold it 
by hand all based on what part of the room one would like 
to listen to and get the acoustic image from. The 40 cm 
camera proved to be very handy in a measurement situa-
tion where it was not given beforehand exactly where the 
source of interest was positioned. In that way the camera 
could easily be used to scan around different parts of dif-
ferent rooms.

To actually get a recording of the sanitary noise, one per-
son was positioned in the apartment above and told when 
to flush via cellphone from the apartment below. This was 
repeated several times, with recording time around 20 sec-
onds each time to cover the entire event duration.

Results
The first recording of the flushing event did not produce 
the desired result. The source colouring was on a wall ad-
jacent to the embedded pipes, but no pipes were in that 
part of the building, and it was impossible that the noise 
could originate from that position. By looking at the record-
ing and listening to the center of the colouring on the video, 
one could quickly realise what was happening. Because 
of the very low noise levels, the camera was picking up 
the strongest source in the room, which in this case was 
a reflection on the wall from the noise of the cooling fan 
of the Macbook that was being used for the recordings. 
This was solved by placing the Macbook in a different room 
and closing the door. The ethernet cable from Macbook to 
the acoustic camera was small enough in diameter that the 

person doing the recordings could sit virtually anywhere 
he or she pleased, as long as the cable was long enough.
On the second try one could clearly hear the sanitary noise 
for a period of around 8 to 10 seconds. When filming at 
the location of the encased pipes in the corner of the living 
room, the acoustic camera did not pick up any energy at 
that position, but rather the colouring was upwards towards 
the roof and outside the field of view of the camera at that 
measurement position. This was a very strong indication 
that the origin of the noise was in fact located somewhere 
else, and the camera was directed accordingly for the sub-
secuent measurements.
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When pointing the camera towards the ceiling it became 
apparent that the source was at this position. No other 
spots, either from the embedded pipes in the corner of the 
living room, or from the hallway, had any visible colouring, 
and could be excluded as the likely position of the origin of 
the source.

In addition to measurements in the living room subsecuent 
measurements were also made in the two bedrooms. These 
measurements displayed the same result, the energy of the 
noise did not come from the walls, but were confined to 
the roof. All in all this was a very strong indication that the 
problem was piping located in separating floors between 
apartments.

By using the virtual microphone, which enables the user 
to listen to a specific position in both real time and in a re-
cording, one could clearly hear the sanitary noise from the 
recorded position at the roof. Also by enabling the band-
pass filter one could further be able to filter out background 
noise and very clearly hear the sanitary noise from the pip-
ing. Based on these measurements one could deduct that 
the water pipes in were in fact not positioned as previously 
thought.

Nor848A Acoustic camera
The Norsonic Nor848A acoustic cameras sets a new  
standard for acoustical cameras. The large number of  
microphones eliminates the problems of ghost-spots, 
compared to traditional acoustical cameras where the 
relatively low number of microphones increases the side 
lobe effect, resulting in the so called ghost- spot effect: You 
“measure” a non-existing source. 

The Nor848A software is extremely intuitive and easy to 
use. Just after a few minutes of training, the user is able to 
operate the system and do real measurements. Three cam-
era frontends are available, all varying in number of micro-
phone sensors and size, where a  larger array size ensures 
better resolution for lower frequencies: A 0.4 meter array 
holding 128 microphones, a 1.0 meter array holding 256 
microphones and a 1.6 meter array with 384 microphones. 

The digital microphone elements are protected behind a 
disc-shaped carbon fibre enclosure, and a dust and water 
repellent mesh is protecting the microphones from dust 
and moisture. The robust and sturdy construction also 
ensures that all microphones are kept in the correct posi-
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tion – important for field applications. The small distance 
between the microphones in the inner circle is important 
for low spatial aliasing at higher frequencies. The large 
number of microphones also contributes to the wide mea-
surement range and the low self-noise. The signal in the 
selected direction is based on the weighted average of all 
microphones and is therefore far below the self-noise from 
a single microphone.

The system enables the user to perform noise analysis with a 
clear view of where the different noise sources are located in 
real time. The system is ready to measure in just a few minutes  
after entering the site. By moving the cursor in the picture 
you may analyze and listen to the sound in the selected 
directions while doing the measurements. This enables 
the user to identify the problem, whether it is an annoying 
sound, a leakage or other difficult noise problems in just a 
fraction of time compared to traditional methods.


