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Vertical cut of the DISCO mock-up



Disco 3d mesh



Experiment Initial RPV Pressure Hole Diameter Gas Note

MPa mm

B2 1.100 50 N2 Experiment with pure gas

L05 0.600 50 N2 Experiment with pure gas

D5 1.200 50 N2 Gas + Water

D6 0.619 50 N2 Gas + Water

D7 0.620 25 N2 Gas + Water

H1 0.641 25 He Gas + Water

Table 1: Main characteristics of the modeled Disco-C experiments



The 3-D model
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Jump conditions: [ ] 0=⋅ nuρ , [ ] 0=⋅⋅ tn huρ , [ ] 02 =⋅+ nup ρ , [ ] 01 =⋅⋅ tn uuρ , [ ] 02 =⋅⋅ tn uuρ

Model hypotheses: Polytropic gas

Viscous and diffusion phenomena neglected



Disco D5 − P1/P2=12,d=50,N2  − t [s]=  6.14143E−05 P [Pa]
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Disco D5 − P1/P2=12,d=50,N2  − t [s]=  1.22231E−04 P [Pa]
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Disco D5 − P1/P2=12,d=50,N2  − t [s]=  1.85073E−04 P [Pa]
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Disco D5 − P1/P2=12,d=50,N2  − t [s]=  2.44964E−04 P [Pa]
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Disco D5 − P1/P2=12,d=50,N2  − t [s]=  6.14143E−05 RhoU [kg/m2/s]
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Disco D5 − P1/P2=12,d=50,N2  − t [s]=  1.00000E−02 P [Pa]
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Disco D5 − P1/P2=12,d=50,N2  − t [s]=  1.00000E−01 P [Pa]
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Disco D5 − P1/P2=12,d=50,N2  − t [s]=  1.00000E−02 RhoU [kg/m2/s]
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Disco D6 − Pressure along the axis
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Disco D6 − Mach along the axis
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Disco D6 − Pressure in the cavity floor
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Disco D6 − Velocity in the Cavity floor
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Disco D6 − Mach in the cavity floor
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Velocity in the annular space v.s. time
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Disco experiment B2 (Pure Gas) −  RPV pressure histories
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Disco experiment −  RPV pressure histories for different gas
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Disco experiment −  RPV pressure histories for different hole sizes
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Disco experiment−  RPV pressure histories for different initial pressure

t [s]

P [Pa]

  0.00   0.05   0.10   0.15   0.20   0.25   0.30   0.35   0.40   0.45   0.50

  0.00

  0.20

  0.40

  0.60

  0.80

  1.00

  1.20

  1.40

X1.E6
Oy

Ox

D6,d=50,N2 model

D5,d=50,N2 model

D6,d=50,N2 exp.

D5,d=50,N2 exp.



Conclusions

•  Global validity of the modeling approach followed (inviscid compressible flow of perfect gases)

•  Need to consider a two-phase flow model to correctly describe some aspects of the flow (blow

down and annular space velocities behavior)

•  Gas flow characterized by a fast transient at the beginning of the blow down followed by quasi-

steady state (depressurization time constant much larger than the flow field time constant)

•  Blow through time much more dependent on the failure size and on the gas specie than on the

initial pressure drop.

•  Gas velocities at the RPV failure supersonic over a large time interval no matter the considered

case.

•  Gas flow in the cavity essentially confined in a thin layer parallel to the cavity floor. A

recirculation observed but with a limited velocity level.
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