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WHAT IS GAS ENTRAINMENT THROUGH SURFACE
Cea SWIRL?

Inlet flow

Outlet flow

Q entrant = 5.4 m3/h  Q dérivée = 4.5 m3/h

Suction flow l
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NUCLEAR REACTORS IN FRANCE

Sodium Cooled Fast Nuclear Reactor (SFR)
Réacteur Nucléaire Rapide refroidi au Sodium

(RNR-Na)

Nuclear Pressurized Water Reactor (PWR)
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GAS ENTRAINMENT ISSUE IN SODIUM COOLED FAST

e NUCLEAR REACTORS

Gas entrainment issue

Cold Plenum

Hot Plenum ? *
Surface Vortex flow

+ Heat exchanger downward flow
= gas entrainment

Control
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Safety issue: accumulation and
transport of gas through the core
= increase of nuclear reaction

Primary
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(Cold)
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FORMER EXPERIMENTAL INVESTIGATIONS

Takahashi et al. (1988)?
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RECENT EXPERIMENTAL INVESTIGATIONS

Ezure et al. (2008)! & Kimura et al. (2009)? Present study
|/ Pfu‘tition Plﬂtes\ 1000 N vertical plates
|\ / 630 i Obstacl Fi rf:

210mm

R f }y_[ 1 -~ Qmiet — R —— — Qoutiet
ectifier Meshes
| Perforated Plates

1

—

— z Origin
< =
— —

/

Suction nozzle

Y/ _
O Si=ate IE :
= WATER -

\

100mm |

—

Side view

_‘_______,__...---
l
<

=

v

Inlet Velociry Osuction

2 i :

EE | ! : ,EL\/ i ['3 750mm ISOmm" ¥ ::
= (o] I

:E / - y ; \\J 3 50mm‘l t 8mm

= — ! ; ; ! Top view
Suction Nozzle P x 200mmn : Soummn > 3

Suction Velocity 700mm

L O N

S—
R

100

A4
A

AKXk
v _

1. T.Ezure, N. Kimura, K. Hayashi, and H. Kamide, Heat Transf. Eng., 29 (8), 659-666 (2008).
2. N. Kimura, T. Ezure, H. Miyakoshi, H. Kamide, and T. Fukuda, 17th International Conference on Nuclear Engineering, Brussels Belgium (2009).

2. Bibliography

| PAGE 6




uuuuuuuuuuuuuuuuuuuuuuuuu

@%% EXPERIMENTAL SET-UP OF PRESENT STUDY

Side view

Top view
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3. Experimental set-up
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VIDEO OF GAS ENTRAINMENT BY SURFACE SWIRLS (1)
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GAS ENTRAINMENT MAPPING
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AUTOMATIC DETECTION OF SURFACE SWIRLS AND GAS

ENTRAINMENT

Obstacle: Half cylinder
Qi,=9,5m3h?t, Q. =7,1m3h1
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Frequencies of gas entrainment occurrence and surface swirl apparition ?
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~—~— AUTOMATIC DETECTION OF SURFACE SWIRLS AND GAS
Cea_ ENTRAINMENT

2. Detect edges

4. Fill close contour
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Ce PROSPECTS AND CONCLUSIONS
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6. Prospects and conclusions
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