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Outline

A Microwavetreatment of asphalt pavements
A Microwaverecycling of waste tires
A Conclusion
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Asphaltpavements
A Longitudinakrackdn asphalt roads due to:

- atmospheric conditions
- road processing cycle

A Loweffectivenes andrepeatabilityof typical
thermal bonding process
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Measurementsindertakenwith cavityresonators
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AC22B; asphaltwith basaltaggregates
AC22W\¢ asphaltwith limestoneaggregates

Asphaltbinder. ¥, =2.65, tant =0.00163 @ 2.45GHz
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Design -

A WR340 waveguide
with anobliguehorn
(for impedancematching

A Polycarbonateover
(¥,=2.8, tar = 0.00554 @GHz)
A 2-stubtuner

A Chokewith cylindrical stubs
In a hexagonal lattice

A 3-layerroad model

Limestone
agoregate

Basaltic
aggregate
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FDTD model

A Performedwith FDTD
(QuickWaves3D)

A FDTDxellsize >1.3 mm
A 9.4 milion FDTDPells
A 779 MB RAM
A 26seconds
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EMfields

A 50%of delivered power
Isdissipatedn 3 asphalt layers

A X 31%in the surfacecourse

A X — p @b directly under
the horn

A Shieldingeffectiveness
of chokes>40dB

A P.=15W for P,=30kW
A 120mW/m?2 at 1m distance

With chokes

Without chokes
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Thermalsimulation

A Performed with FDTD
(QuickWaveBHM)

A 15 minutesof heating
with 1kW of meanavailable
power

A Heatingarea 60 x 70 cn? =
=0.42m?

A Linearincrease
of temperatureup to 196°C

A Heating rate: & wofa Qs
for basalticaggregates
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Prototype

Portableapplicatordevelopedior testson site

with onewaveguidehorn
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Impedancamatching
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