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What is Moving Particle Semi-implicit
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Typical MPS

™ Governing Equation in MPS
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Typical MPS
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— Numerical models in Typical MPS
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Typical MPS
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— Phase Change model in Typical MPS
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Methodology

Numerical Model of Multi-phase MPS
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Numerical Model of Multi-phase MPS
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— Multi-phase MPS
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Construction of Phase Change Algorithm
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Construction of Phase Change Algorithm
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Construction of Phase Change Algorithm
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Construction of Phase Change Algorithm
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Calculation Condition A[HENA
Schematics of FARO-L26S

M Schematics of FARO facility

 FARO(Furnace And Release Oven) program: A large multi-purpose test facility in which several
phenomena can be studied under simulated accident conditions in IAEA at 1987~1989

LE A 11 [ 11

 The FARO Program include “Melt spreading in Dry or Wet substrate”, “Quenching”, “Fuel Coolant
Interaction(FCI)”, etc...

FARO Facility: FARO Facility:
. the FAT test vessel for melt quenching experiments the SARCOFAGO test vessel for melt spreading experiments

1) Eg{)r?RNII_\SI Kigoﬁlrt]es,plrl??lg'rﬂgeaogt%\%ssi?%wm’ modifications, and application to the EPR core catcher design. No. ANL-09/10. Argonne Nati - HANYANG
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Calculation Condition ATHENA
Schematics of FARO-L26S

v Schematics of FARO-L26S experiment

FARO furnace
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1) Eg{)rraghm ng'\éﬁlrt] gyplrta?gmgeaog% faeséieﬁawnt modifications, and application to the EPR core catcher design. No. ANL-09/10. Argonne National
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Calculation Condition ATHENA
Melt Spread Calculation in FARO facility

Property

™ Calculation Condition
Composition UO,/ZrO, (80/20 weight percent)

 Injected mass flow rate : 160.3kg/sec Sy 8000 kg/m®

° i it\/- Thermal Conductivity 3.0 W/mK
Injected velocity: 0.17m/sec Feat Capactty o Tk

* Initial temperature: 2900K Ealeiifuen 100K/

Effective radius Factor

Number density calculation (ny or n;) 3.1
Gradient calculation (V¢) 3.1
Laplacian viscosity calculation (vV7?u) 4.0
Laplacian pressure calculation (V2P) 4.0

1L

Ol 7 XH A= i Laplacian temperature calculation (V?T) 3.6
T 4 o7:||—l— L 1O (1603k9/390 Conum) Free surface threshold () 0.95

Initial temperature 2900 K
Number of particles 3741 (Fluid: 1988, Wall: 1753)
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Calculation Result ATHENA
Melt Spread Calculation in FARO facility

v Calculation Result

* Number of particle: (Gradually increasing) 1099 at Osec, 2352 at 16sec
« Computation Time: about 18.7hr for 16sec(current time)

« Computation Environment: GPU Tesla A100*3ea

i Scalar_Temperature
I I I l e 1 29e+03 28485 2870 2875 2880 2885 2890 2895 29e+03
' ' ' | L eeeeees—— |
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Melt Spread Calculation in FARO facility

™ Analysis of Calculation Result
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Melt Spread Calculation in FARO facility

™ Analysis of Calculation Result
. 7|TH(Steel Substrate) 22| 21 F
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Melt Spread Calculation in FARO facility

v Analysis of Calculation Result YT T
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Calculation Result ATHENA
Melt Spread Calculation in FARO facility

v Analysis of Calculation Result T T T T
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Schematics of FARO-L26S

/7 Analysis about Calculation Result
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Calculation Result ATHENA
Melt Spread Calculation in FARO facility

™ Analysis of Calculation Result B 7R
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— Algorithm Development
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Future Works
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Appendix ATHENA
Rigid Body Dynamics Model

Rigid Body Group(RBG) Tracking algorithm
QRS E

RBG & A8 2tz =1
Rigid Body |

. ‘ ‘ ‘ ‘ ‘ / GR:;):jp;ody Rigid_body_grciup(i): rbg_num
. ‘ ‘ O ‘ ‘ O Gro*upz j=neighbor(i, rigid body sticking distance)

X _—
S i-particle and j-particle

O ‘ ame group?

)

. SameGroup(int j, rbg_num)
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