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► Abstract►► AbstractAbstract

► Experimental Apparatus and Condition►► Experimental Apparatus and ConditionExperimental Apparatus and Condition
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►Introduction►Introduction

In fast breeder reactor (FBR) of future generation, the post accident heat removal (PAHR) is strongly required under the hypothetical situation of core disruptive 
accident (CDA). The objective of the present study is to clarify interaction between molten material jet and surrounding coolant flow field, to clarify of interfacial 
fragmentation behavior on jet and to estimate of influence of fragmentation behavior on jet breakup. Simultaneously visualization of Fragmentation behavior and 
surrounding flow field is conducted and Interaction parameter E0 is estimated by velocity field. 

Nozzle diameter : φ 10mm 
FC-3283 : Room temperature 
Water : Room temperature 
Falling distance : 10 mm 
Record speed : 4000fps 
Shatter speed : 1/6000s 
Penetrated time : 0s

Nozzle diameter : φ 10mm 
FC-3283 : Room temperature 
Water : Room temperature 
Falling distance : 10 mm 
Record speed : 4000fps 
Shatter speed : 1/6000s 
Penetrated time : 0s

Jet is free-falling by gravity

― Simulant core material ――― SimulantSimulant core materialcore material ――

Physical properties of FCPhysical properties of FC--3283 and MOX 3283 and MOX 
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― Instantaneous surrounding flow field and vorticity ――― Instantaneous surrounding flow field and Instantaneous surrounding flow field and vorticityvorticity ――
Interaction between surrounding 
velocity field and fragmentation 
behavior 

Interaction between 
surrounding  vorticity and 
fragmentation behavior 
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► Result►► ResultResult
― observation ――― observation observation ――

E0 estimated by u(r)

E0 estimated by Lbrk

Epstein’s correlation
E0 : 0.0397

―Introdaction method of interaction parameter E0 ―――IntrodactionIntrodaction method of interaction parameter Emethod of interaction parameter E0 0 ――

Jet  breakup length 
Lbrk : 170mm

► Objective►► ObjectiveObjective
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Estimate of Interaction parameter E0(d)

・ Fragmentation behavior and surrounding 
flow field was visualized simultaneously
・ The flux that ambient fluid flow into a 
space of interfacial wave was observed, 
when jet was fragmentated. 
・In the result of calculating vorticity, the 
high value was estimated jet was 
fragmented. It is suggested that 
fragmentation behavior correlates with the 
surrounding velocity field 
・We try estimating Interaction parameter 
E0 from velocity field

► Conclusion►► ConclusionConclusion
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PIV measurement is conducted from images 
observed with high speed camera 

Original image Instantaneous 
velocity field
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Jet Breakup Length TheoriesJet Breakup Length Theories

In PAHR at CDA for FBR, 
it is important to estimate jet 
breakup length.
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It is observed jet 
breakup is occurred 
with the fragmentation

Ambient fluid flow into a space of 
interfacial wave and fragment is generated

The high value was estimated, 
when jet was fragmented

― Experimental apparatus ――― Experimental apparatusExperimental apparatus ―― ― Experimental conditions ――― Experimental conditionsExperimental conditions ――

Tracer particle

E0 estimated by velocity field is larger than to E0 estimated by break length
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Estimation of jet breakup length
・Clarification of interaction between jet and surrounding flow field
・Clarification of interfacial fragmentation behavior on jet
・Estimate of influence of fragmentation behavior on jet breakup

―Internal and external average axial       
velocity field on jet―

――Internal and external average axial       Internal and external average axial       
velocity field on jetvelocity field on jet――

―Estimate Interaction parameter E0―――Estimate Interaction parameter E0Estimate Interaction parameter E0――

Velocity decreases toward downstream in jet region while it 
increases in ambient fluid region
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