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Case  Study.

Demonstration NUCLEAR against ULTRASONIC density measurement

Introduction
After a long time of  research, development and preparation,
the companies STI/Arenal and Boskalis Nederland BV took 
on the challenge to compare the Nuclear- and the 
Ultrasonic density meter for the dredging industry. 
For this demonstration Boskalis chose the vessel ZZ Rhenus 
working on the project “Strandeiland“ near Amsterdam. 

Main target was 
Demonstrating the accuracy between a nuclear density
meter and an STI/Arenal ultrasonic density meter, for
a period of  3 months. 
•  Pipe diameter: 600mm
•  Pipe material:  steel 
•  Density: 1-1,8 ton/m3
•  Temperature: 12-20 ˚C

Technical  solution:
STI/Arenal mounted the Slurry Density  Analyser (SDA) on 
the Boskalis vessel ZZ Rhenus in the month of  August.  
The start date of  the test was on the 28th of  august 2018.
During the demonstration the meters where both logged
several times.  Detailed results of  the logs can be found in
attached PDF.  We proved that there is no di�erence between
the two measure methods. 
The density meter was used in combination with a ultraso-
nic flowmeter and both measurements were shown on
the digital cross meter in the wheelhouse of  the vessel. 

- Arenal is the first and only producer of  ceramic
sensors in the world. 
- Ability to measure temperature and density.
- Extremely durable.

Contact information:

Arenal PCS B.V.
Phone :+31153010071
e-mail :info@arenal-pcs.com
website: www.arenal-pcs.com 

STI B.V.
Phone : +31653157491
e-mail : info@sti-bv.nl
website : www.sti-bv.nl 
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Below you will �nd the test results of the comparison of the 'conventional' nuclear sludge density meter that 
Boskalis has used so far and the STI / Arenal Ultrasonic sludge density meter.
The aim of the research was to determine whether the STI / Arenal meter yields comparable results compared 
to the conventional meter. We also wanted to know whether the results are reproducible and therefore reliable 
in the longer term. In this test, pure water forms the zero measurement. 
The density meters must always go to zero as soon as water is applied after a test.
Both meters do well, but with still water the sensor of the STI / Arenal meter is no longer heated or cooled 
by the process. This is the reason that the measurement is progressing. If a �ow meter is switched on, 
the mass �ow at that moment becomes zero and the density meter has no in�uence on the measurement. 
We also see that due to a small amount of sand in the pipe, the value is somewhat higher than 1000 g/l.
When the pipe is empty, the STI / Arenal density meter automatically goes to 0. 
The radioactive source must be switched o� to return to the 0 value.
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In all cases, the measurement results from both density meters follow each other. 
It is not easy to determine which meter is more accurate in this highly variable process. 
What is clearly visible is that the STI / Arenal system reacts directly to changes in the sludge �ow and the 
radioactive measurement only after a few seconds. A running average has therefore been applied in the pictures 
below so that the meters can be compared better.
The STI / Arenal meters are made of silicon carbide (SSIC), the second hardest material on earth. Wear is therefore 
virtually excluded. Should there be some wear and tear that causes the design of the meter that it does not a�ect 
the measurements.
As long as there is no change in the physical properties of our sensor, no recalibration is required. 
However, current sensors can age a bit internally (piezo elements). 
It is therefore recommended to do a water calibration every month or when starting a new project. 
To this end, water is pumped through the pipe for two minutes. After this time, the operator can press the water 
calibration button. This makes the re-calibration of the sensor a quick and easy to perform operation.


