
CERG 
at WNE

For the second time, CERG 
participated at WNE (World 
Nuclear Exhibition) in Paris 
from June 28 to 30. With a 
corporate stand and some 
communication supports 
focused on our nuclear skills, 
it was a valuable experience 
and also a great opportunity 
to share with our partners, 
suppliers and customers.

CERG’s visit for 
IAHR congress

Dur ing the annual  IAHR 
c o n gre s s  ( I n te r n a t i o n a l 
A s s o c i a t i o n  f o r  H y d r o -
Environment Engineering 
and Research) on hydraulic 
machinery and systems, CERG 
has organized a visit of its 
laboratory with 50 international 
participants. On the agenda: 
our test facilities and our 
ongoing studies presentation. 
A successful visit closed with a 
cocktail buffet. 

Design a loop to predict
the sedimentation risks
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CERG’s briefsEditorial
Hello everyone and welcome to 
this 33rd edition of “Technique 
des Fluides”,

2016 is ending and gives us the 
opportunity to underline this 
year characterized by a strong 
activity for our team.

This year has been particularly 
turned to export with several 
missions in Australia,  Japan, 
Norway, China... and launch of 
many projects, design of new 
test facilities and pumps and 
hydraulic components develop-
ment. In October 2016, CERG has 
opened a commercial office in 
SHANGHAÏ (China).

2016 has been a year of major 
investment for new test loops: 
PLUNGING JET and its water jet 
of 350mm diameter falling from 
10m height in a 5m diameter 
basin, BASHYC for sump filters 
characterization, STUDYSLUG for 
fluids behavior study in a riser, a 
3m wide channel for pump sta-
tion studies, ADF climatic cham-
bers for fuels tests and also a 
high pressure pump at 10 m³/h 
and 250 bars.

The team has been strengthened 
with the arrival of a new business 
engineer, three technicians and 
an administrative assistant.

In this new issue of TDF, we invite 
you to read a technical article 
written by Vanessa LYSAKOUNE 
about one of our expertise area: 
multiphase flow analysis. CERG 
is often asked to predict the 
behavior of particles in a flow 
situation. That is why we have 
decided to build a test facility in 
order to test the sedimentation 
r isks in real conditions.  This 
article will detail the different 
phases  of  the  loop des ign 
and also all the experienced 
difficulties until results.

Last but not least, I can only 
thank you for your confidence 
and your fidelity for more than 
50 years. On behalf of the entire 
team, we wish you all the best 
for 2017. We hope that our col-
laboration will continue and 
offer you, this year again, the 
greatest satisfaction! 

Have a good reading, 

Thierry 
ERNOULT,

CEO
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Context
When a solid particle is in a fluid at rest, it can 
fall or move to the surface. Several forces offset 
each other: drag, gravity and buoyant forces. 
When a real particle is in a fluid in motion, it 
is quite difficult to predict the sedimentation 
risks. Indeed, these forces depend on the 
nature of the flow (viscosity, density, flow 
velocity) and on the particle (size, shape, 
density).

The sediment fall velocity has been widely 
studied and it is now possible to determine 
the fall velocity in an immobile liquid. The 
determining factor to know if the fall velocity 
is upper than the speed drive is particulate 
Reynolds number. 

DESIGN A LOOP TO PREDICt
THE SEDIMENtAtION RISKS
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Figure 1 : Schematization of the test loop
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CERG is often asked to predict the behavior of certain 
particles in a flow situation. This article deals with vertical 
flows at very low velocity. A preliminary study has shown 
that, under the study conditions, particulate Reynolds 
number was apart from viscous phase (predominance 
of drag forces), causing an incertitude on fall velocities 
and also on the sedimentation risks. That is why we 
have decided to build a test facility allowing us to test 
the sedimentation risks in real conditions (fluids, flow 
velocity, real debris, and temperature) .

Technical specification of the loop
The aim was to represent a part of the ascending flow 
on which the sedimentation will be studied.

On the representativeness area, velocity should be 
uniform and with a controlled temperature (up to 
176 °F). Moreover, an injection with real debris (non-
spherical and with wide spectrum) should be realized 
with a concentration close to the reality. 

Despite a simplistic aspect, the design of this test facility 
wasn’t quite simple as that. 

Design of the loop
The first difficulty was to design a loop in order to create a 
homogeneous flow on the observation section without 
being opposed to a potential sedimentation. If the recirculation 
velocities in the loop are too high, the falling particles couldn’t 
reach to the bottom. 

Our design includes a 2m high column and 0,2cm diameter which represents the viewing 
area with stable conditions representative of modelled phenomena (see diagram). A pump 
connected to a control valve and a flowmeter is used to adjust the flow velocity. 

The water is drawn from a thermo-regulated tank. The temperature is measured at the 
entrance of the viewing area and the entire loop is insulated. Polycarbonate is chosen to 
allow the visualization all along the model and to have a good resistance to temperature.

A distributor allows us to inject the water into the test column with 4 branches in order to 
avoid as much as possible an overspeeding area and a preferential path. Each has a diameter 
studied to have the velocities lower than the velocities in the viewing area. Equally, the 
section of the distribution area is upper than the viewing area. The absence of overspeeding 
doesn’t disrupt the sedimentation. The bottom of the model has been designed with the 
required volume which could be isolated from the rest of the loop due to a ball valve fitting. 
The content of the sample can be filtered for a dry matter weighing. Finally, a bin is located 
at the top of the vein in order to recover debris which has not sedimented. 

The second difficulty was the injection of particles into the loop. The injection has been 
realized with a concentration close to the reality. The cloud of particles is also representative. 
In the case of temperature tests, a protocol for sample debris preparation has been 
developed. Sample temperature should be equal to column test temperature. In this way, 
convective effect and density linked to temperature differences doesn’t disrupt the tests. 

Predicting
particles 
behaviour

Regulating

velocity
& temperature
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Written by 
Vanessa LYSAKOUNE
Project Manager, 
vanessa.lysakoune@cerg-fluides.com

Figure 2 : The test loop with 
injector and without insulation



More information about the training sessions ? 

Please Contact Christine LAMBERT : christine.lambert@cerg-fluides.com | +33 (0)4 76 40 91 44 

For any more information : www.cerg-fluides.com | www.cerg-lab.com | www.cerg-prod.com

Training sessions 2017 : 
important upcoming dates...

Training sessions  
2017

January February March April May June July August September October November December

H1
Close-conduit flow initiation 13 to 17 02 to 06

H2
Free surface flow initiation 04 to 08

H3
Pumps and water hammer 15 to 18 04 to 07

H4
Pumps 15 to 16 04 to 05

H5
Water hammer 17 to 18 06 to 07

H6
Pumping stations

H7
Hydro turbines

BVE
Noise and vibration 
produced by flows

20 to 22

On request

On request
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The test campaign has been a great 
success and favorable conditions for 
sedimentation have been determined.  

Figure 4 : After injection structureFigure 3 : Debris injection 
with upward velocity of 2mm/s


