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Spray systems in french PWR

Spray nozzles

SPRAY NOZZLES
LOCATED AT THE TOP OF THE
CONTAINMENT

Réservoir [}

~ 500 nozzles

Flow rate280 kg/s per ramp

AN\ N ' » Temperature20 - 60°C

Enceinte de confinement d’un réacteur a eau sous pression de 900 MWe
@ Bréche
@ Transport vertical
@ Transport horizontal et sédimentation
@ Obturation des filtres Source IRSN
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Spray systemsd main phenomena

products
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O0State of t he art o

Large scale ACode validation

A few information on spray droplets A Mainly lumped parameter codes

A reduced information on gas distribution g,ult:or depressurisation study or aerosol wash-

Experiment NUPEC CSE CVITR

Volume (m”"3) 1300 751 6500

Compartments 25 6

Temperature 182 ) 49
(wall, sump, gas) (23 A liner)

Concentratiijon 029 (elium) s o 14

Other 10 « flow » measurments

Number of nozzles 21 12 4-16

Spray flow-rate (kg/s) 19 3 18-30

AR T RS
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Objective of new activities on SPRAY

To propose an experimental database
on smaller scale facilities
for detailed spray calculations and validations,

l.e. with more detailed measurements,

especially on droplets
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w Spray effects ondistribution

Degressurisation Gas mixing

‘ SARNET SPRAY BENCHM

TOS;AN 1ﬁ MISTRA MASP

M

TOSOQAN 11BMISTRA MARC2b

TOSQAN 101 MISTRA MARC2b
-
(Heat and mass transfer Momentum exchangD
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SARNET SPRAY BENCHMARK

1| SARNET Spray benchmark participations

TOSQAN

TOSQAN MISTRA
INSTITUTION| TOSOAN 101 TOSOAN 113
AREVA GASFLOW _ INSTITUTION MASPN MARC2B
CEA TONUSLP - CEA TONUSLP | TONUSCED
EDE NEPTUNE | NEPTUNECFD EZK GASFLOW | GASFLOW
CFD
FZK GASFLOW GRS ASTEC, -
IRSN ASTEC ASTEC COCOSYS
TONUSCFED IRSN ASTEC :
JS| CEX CEX | ASTE ASTE
ASTEC ASTEC S STEC STEC
Univ. Pise FUMO FUMO UV MELCOR -
Contributions | 7 LP, 1 CED | 1 LP, 2 CFD
VEIKI GASFLOW | GASFLOW
Contributions | 5LP, 6 CEFD | 3 LP, 4 CED

11 organisations, 9 different codes, 28 participations

IRSH
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]l TOSQAN facility :
Technical characteristics

Vessel

Volume: 7 m3, Height: 4.8 m, Diameter: 1.5 m
Wall temperature controlled

Experimental condition range

Pressure: 1 to 7 bar

Temperature: up to 160°C

Steam injection: 1 to 30 g/s

Spray injection: 3-50 g/s

Spray temperature: 20T 60°C

Circuits

Gas injection (air, hel i um,
Steam injection

Spray nozzle

Gas instrumentation level

Pressure

Gas temperature > 100 thermocouples
Gas velocity, turbulence: -LDV & PIV

Gas concentration: -Spontaneous Raman

A : Spectroscopy (SRS)

Steam injection -Mass spectrometry

before spray activatio

Droplet instrumentation level
Droplet size measurements
Droplet temperature

SUMP, water drained Droplet velocity measurements

IRSH
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|| MISTRA facility (Mitigation -Stratification )

Instrumentation under spray

conditions:
4
@) | \|@ AThermocouples
AMass spectrometry
% Awall condensation mass flow
/ rate at 6 locations
i A 105° P1
165°P3 — = 345°P0
Jals -
e e |
3 25°P2 A s e
{‘ STBLC:. | N7
o
¢ all PRS- N6
3 N§
B I N4
Volume: 99.5 m3, TBLC* C[l —: € TBLC: | N3
. ) N2
Internal diameter: 4.25 m o i
Height: 7.38 m ” } No
(S EEE —_—

Constant wall temperature




