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Outline

ÅMicrowavetreatment of asphalt pavements

ÅMicrowaverecycling of waste tires

ÅConclusion
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Asphalt pavements
ÅLongitudinalcracksin asphalt roads due to:

- atmospheric conditions

- road processing cycle

ÅLow effectiveness and repeatability of typical 
thermal bonding process



5

IMPI2022

Materials

AC22Bςasphaltwith basaltaggregates
AC22Wςasphaltwith limestoneaggregates

AC22W

AC22B

AC22W

AC22B

AC22B

Measurementsundertakenwith cavityresonators.

Asphaltbinder: rʁ = 2.65, tan =ɻ 0.00163@2.45GHz

Basaltaggregates: rʁ =4.05, tan =ɻ0.165@2.45GHz
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Design
ÅWR-340 waveguide

with anobliquehorn
(for impedancematching)

Å Polycarbonatecover

( rʁ =2.8, tanɻ = 0.00554 @3GHz)

Å 2-stubtuner

ÅChokewith cylindrical stubs 
in a hexagonal lattice

Å3-layerroadmodel

Surface course(h1 = 5 cm)

Binder course(h2 = 8 cm)

Base course(h3 = 6 cm)
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FDTD model

ÅPerformedwith FDTD
(QuickWave-3D)

ÅFDTD cellsize: >1.3 mm

Å9.4 milion FDTD cells

Å779 MB RAM

Å26 seconds
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EM fields
Å50%of delivered power 

is dissipatedin 3 asphalt layers

ÅΧ31%in the surfacecourse

ÅΧ– ρσȢυϷ directly under
the horn

ÅShieldingeffectiveness
of chokes: >40 dB

ÅPrad= 1.5 W for Pin=30kW

Å120mW/m2 at 1m distance

With chokes

Without chokes
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Thermalsimulation
ÅPerformed with FDTD 

(QuickWave-BHM)

Å15 minutesof heating     
with 1kW of meanavailable
power

ÅHeatingarea: 60 x 70 cm2 =
= 0.42m2

ÅLinearincrease
of temperatureup to 196 0C

ÅHeating rate: τȢχυЈὅȾάὭὲ
for basalticaggregates
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Prototype

Portableapplicatordevelopedfor testson site

with one waveguidehorn
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Impedancematching
Å1kW magnetron2M244-M16 

(2.46 ± 0.01GHz)

Å |S11|< -23dB ƛƴ ƳŀƎƴŜǘǊƻƴΩǎ 
operating range

ÅRipplesaredueto 1.5m-long 
cables

simulation
measurement


