
EPEC3 performance 
improvement

I n s t a l l e d  i n  2 0 1 2  i n  o u r 
laboratory, the EPEC³ test loop 
has been designed by EDF and 
AREVA NP in order to test the 
back-up facilities for nuclear 
power plant in accidental 
situation.

To increase its performance, 
improvement works are in 
progress. They will allow us to 
have up to 3 pumps in test, 
to reduce pumps downtime 
cost and to make the handling 
easier thanks to the opening 
roof. We are also working on 
the loop steering system 
modernization in order to 
consider the future needs. 

Trainings 2018,
launching of an 
e-learning platform

In 2018, CERG’s trainings follow 
the innovation path. We are 
launching our first e-learning 
t r a i n i n g  s o l u t i o n :  C E R G 
ACADEMY! 

Visio conference with a trainer, 
live interaction (chat)... CERG 
ACADEMY,  i t  i s  the same 
training courses than on-site... 
but directly on your screen! 
We are also working on several 
development solutions in 
order to better meet your needs. 
More information soon…

Velocity fields optimization
and PIV characterization of an electromagnetic pump

p2-3

Our next training sessions
p4

CERG’s briefsÉdito
Hello everyone and welcome in 
this 34th edition of “Technique 
des Fluides”,

The first half of 2017 is ending and 
this new issue of “Techniques des 
Fluides” gives us the opportunity 
to share with you our recent 
news. In order to pursue our 
development strategy, CERG 
continues to invest in its team with 
the hiring of Guillaume BERNARD 
as technician. He’s contributing 
to the loops implementation: 
welding, assembling, wiring or 
maintenance.

The start of the year has been 
marked by significant investments 
on the EPEC³ loop (Test loop for 
qualification of safety pumps 
and valves). CERG is also involved 
in sustainable development 
projects. In collaboration with 
the LEGI and the CNRS, we are 
conducting performance tests on 
a tidal turbine from ANR (French 
National Research Agency) with 
the TH8.2V hydrodynamic tunnel. 
Due to our participation in nuclear 
project, we are investing in a new 
stainless steel test loop DN400 and 
PN16 with a flow rate of 2500m²/h, 
intended to cycling tests on valves 
or fittings equipment. Indeed, we 
are taking part in RJH project and 

we are also conducting valves 
qualification tests for a valve 
manufacturer in the nuclear sector.

In this new issue of TDF, we 
propose you a technical article 
written by one of your engineers, 
Maud PERIN. She also details 
her exper imental  campaign 
conducted for the CEA ( The 
French Alternative Energies and 
Atomic Energy Commission) on 
an electromagnetic pump. In 
order to validate the CFD model 
initially conceived, Maud PERIN 
has worked on the conception 
of a model that can meet the 
objectives of the test: optimize 
the velocity fields and conduct a 
characterization test by Particle 
Image Velocimeter (PIV) 

To conclude this editorial, we 
can only be delighted by our 
collaboration since more than 50 
year! Meet your concerns, bring 
you our expertise, conduct your 
tests with success… these are our 
best achievements! 

Have a pleasant reading, 

Thierry 
ERNOULT 

CEO

 
N°34

June
2017 La Technique des Fluides 

CERG’s Information Letter

EN



The CEA wants to know the average velocity fields in 
three directions r, z, θ. A measure by stereo PIV has been 
proposed by CERG. 

The combination of the views taken by the cameras and 
pointing at the same luminous plane in two different 
positions makes it possible to recalculate the third velocity 
component of the particles (principle of stereoscopic 
imagery).

To minimize the measurement uncertainties, tests are 
realized in the following way: 
 • A water box is used for measurements (refractive index 

of water and Plexiglas are relatively close to 1.33 and 1.5), 
the cameras and the laser are set perpendicular to the 
walls and at the free water surface. 
 • A calibration chart is set at the measurement point to 

allow a calibration 

The measurements have to be made in the annular 
space between the walls of the outer pipe and the tube 
representing the magnetic bar.

Considering the number of interfaces encountered by the 
light beam and the risk of stray light, fluorescent particles 
of rhodamine are used. Excited by laser light, these 
particles re-emit light on a different wavelength. The 
receptors are equipped with color filters to only see the 
wavelength emitted by the particles. We are also break 
free from stray light at the laser wavelength, generated by 
the reflections on the multiple surfaces. 

The measurements are conducted at different 
longitudinal planes evaluated as relevant by the CEA. 

The results reveal areas of local overspeed. These results 
are directly used by the CEA to revise the CFD calculation 
code.

The local overspeeds can generate parasitic electromotive 
forces during magnetic coupling. They should be 
minimized.

To improve flow distribution, two strategies can be 
considered:
 • Either starting from the initial flow and implant an 

evolving head loss in order to get similar head loss all over 
the tube
 • Either implanting a higher head loss in order to 

homogenize the flow

In the first instance, we have chosen the second solution.  

VELOCITY FIELDS OPTIMIZATION 
AND PIV CHARACTERIZATION 
OF AN ELECTROMAGNETIC PUMP
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As part of studies on fast neutron reactor with sodium heat 
transfer fluids, the CEA has developed an electromagnetic 
pump prototype: PEMDYN.

One of the objectives of the PEMDYN pump is to study the 
pump behavior in an unstable operating regime. Which 
mean points when the hydrodynamic-electromagnetic 
forces couples cause instabilities that we can understand 
and numerically simulate. 

A CFD model has been developed by the CEA to simulate 
hydraulic flows in the pump. The objective of the study 
entrusted to CERG is to map in an experimental way these 
velocity fields in order to clarify and validate the CFD code. 
Then, it will be coupled with the magnetohydrodynamic 
code (MHD) which introduces the magnetic effects. 
This experimental study focuses on the characterization 
and the optimization of the velocity fields in the pump 
without magnetic field effect. 

Later, CERG has proposed a way to improve the quality 
of the existing velocity fields. In order to have a reliable 
measure of the velocity fields, a model of the pump 
has been built on a large scale and in accordance with 
Reynolds Similarity. The experimental flows have been 
corrected to take account of the kinematic viscosity 
differences between sodium and water. The auxiliary 

pumps allow the fluid’s circulation to study the pump 
geometry influence on the current lines.

To make their visualization possible, the model is made 
of Plexiglas.

Figure 2 : the model
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Figure 1 : CAO representation of the PEYMDYN pump model 
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Figure 3 : PIV measurement device to get the three velocity components 
simultaneous
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System  
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Measurement Plan 
PEMDYN Model

Figure 6 : Axial velocity in annular space 

Figure 4 : Calibration chart and water box 

Figure 5 : Luminous plan of measurement 

Figure 7 : Installed Homogenizer 

By Maud PERIN
Project Engineer,

maud.perin@cerg-fluides.com



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...
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Contact

The more important is the head loss; the more overwritten is 
the speed distortions.  Nevertheless, the global head loss of the 
PEMDYN pump should be limited at the others considerations 
of the project.

The homogenizer made it possible to realign the flow in 
the annular space as shown in FIG. 9, with the theoretical 
flow in blue and the flow rate recalculated according to the 
measurements in red.

However, an overspeed zone remains.

A second measurement campaign will be carried out by June; 
the aim will be to test a device with a progressive head loss 
based on the first PIV measurements.

Figure 8 : Axial velocity in the annular space

Figure 9 : Flow distribution, with and without homogenizer 

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


