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10. Faraday heaping

When a container filled with small spheres (e.g. mustard seeds) is vibrated vertigally
with a frequency between & 10 Hz, so called Faraday heapoccurs. Explore this
phenomenon.
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Experimental setup

In order toexamineFaradayheapingwe built anexperimentalsetup

Our requirements for a good experimental setup:

AStable amplitude of motion
ASurface should perform sinusoidal oscilations
AAdjustable frequency and amplitude of oscilations

AHorizontal orientation of the moving suface during motion
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Experimental setup
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Experimental setup

Up and down} "
moti\on

Amplitude
regulation

 Electricdrill
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Experimental setup

N\ Swingwheel }
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Experimental setup
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Phenomenon  presentation

XIV Stanislaw Staszic High School in Warsaw




Evolution of the surface

Thesurfaceis initially flat.
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Evolution of the surface
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Severalittle heapsform.
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Evolution of the surface

Thelittle heapsmergeinto largerheaps
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Processes relevant for the phenomenon

( Movement of ainnduces
dragforce

‘ ‘ ¢Grawtatlonal Forc%

[ Friction& CoIIisions}
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Single h eap stability

Plate is going up

Y ——

Zero level \

Heap is ascended by the horizontal plate
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Single heap stability

Plate descends

\

Zero level \

Atmospheric pressure

\Air flow 1 Air f|OW/

Negative pressure

Air flows faster through the thinner parts of the heap. The flow of air

iInduces the particle inward maotion.
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Single heap stability

Heapcomes closer
to the plate

Atmospheric pressure

Air flow I Air flow

EXcessive pressure

\

Zero level \/

The escaping air decelerates the particles. In result of this and the latter
phenomenon, particles are moved towards the center of the heap.
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Single heap stability

Granular mattxr

hits the plate

Zero level Y/

In result of the impact, thearticlesof heapare scattered
along the edges of the heap.
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Single heap stability

Themotion of aircauseghe heapil 2squeezé

\l/

Theimpactcauseghe boundaryparticlesto scatter

AN

Thetheory presentedis widelyaccepted (amongothers: vanGerneret al.
élnterplayof air andsand Faradayheapingunravelled 0
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Pressure distribution within heap

Isobars

Experimental observation of Thomas and Squires (1998)
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Merging of the heaps
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Merging of the heaps

The unsymmetrical shape of the heap causes it to move. This effect is respon:
for heapmerging.
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Dimensions of 2D container

-

1 mm
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What

can we achieve using 2D setup?
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Checking

the assumption
model

of the theoretical

Mergingheap

azb

Nearlymergedheap

a<bh
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Further observations

WSTAWIC FILMIK CAPTUre
szybKO.WMV
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AConvectiono i n a heap

Thetrajectory of granularparticlesresembleghe shapeof convectionroll
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Diameter of particles - ordinary sand

Average particle size: 0.5mm

The values were obtained on basis of image analisys using Fiji program. The
amount of grains studies was about 2000 in each case.
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