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 Driving force: gravity  Driving force: viscous drag

 Pipe blockage : appearance and understanding of the phenomenon

Dry granular (2D) Floating granular (2D)
Immersed granular

(quasi 2D)
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Context and objective of this study

 Driving force: viscous drag

 Studied case: Jamming induced by an obstacle whose role is to 

simulate particles attached to the wall
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Experimental device >> Particles characteristics
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diameter particle

size orifice
R

• Neutrally buoyant : PE in water + glycol

• Size: D = 6 mm

• 2 Morphologies : 

Spheres Squeezed spheres

AR = 1 AR= 0.8

Feeding system
CCD camera

Obstacle
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H =1,25 D

Side view

W =23 D L =1-4 D

Top view
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Experimental device >> Flow characteristic
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Distribution function
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Avalanche size T

R = 1.83

Re = 185
’’Mean’’ size of an avalanche

*
T
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Results for spheres
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Results for spheres >> Influence of Re
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Results for spheres>> Power law divergence
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Influence of particles morphology
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Re=185

Re=1480

Re= 740

Squeezed spheres bigger avalanches diminution of jamming

Squeezed

spheres

Spheres
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Results for squeezed spheres
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Results for squeezed spheres >> exponential divergence

No

Jamming
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Why are the squeezed spheres avalanches 

larger ?
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Spheres Squeezed spheres
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Velocity profil spheres
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Velocity profil flattened spheres
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Vx 100rpm
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Conclusions
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 Power law for spheres flow

 Exponential law for flattened spheres

 High flowrate increase blockage

 Morphology : decrease of jamming probability ( flat spheres ) 

, observation of dead zones that maintain an unidirectional 

flow
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Perspectives

 Studying the interaction strength

• Contacts between the particles to generate an attractive force 

: hydrophobic spray

 Simulation

• CFD coupling / DEM

• Modelling of hydrodynamic interactions and contacts

 Second mode: jamming of steady state flow of particles

 Study of different grain sizes

• 100 μm to 6 mm
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