
MicrowavesMicrowaves technologytechnology

MicrowavesMicrowaves are are electromagneticelectromagnetic radiationsradiations

havinghaving frequenciesfrequencies betweenbetween 0.3 e 300 0.3 e 300 GHzGHz and and 

waveswaves lenghtlenght betweenbetween 1 mm e 1 m1 mm e 1 m



InteractionsInteractions betweenbetween materialsmaterials and and 
microwavesmicrowaves
MaterialsMaterials havinghaving differentdifferent electricalelectrical featuresfeatures reactreact

in in differentdifferent waysways ifif exposedexposed toto electromagneticelectromagnetic

fieldfield. . 

GenerallyGenerally speakingspeaking, , wewe can share can share themthem in in threethree

categoriescategories: : 

Water Water MetalsMetalsPolymersPolymers

ReflectingReflecting

GlassGlass (T>50(T>50°°C)C)

WoodWood

GlassGlass (T<50(T<50°°C)C)

AbsorbentAbsorbentTransparentTransparent



Interaction Interaction betweenbetween water and water and microwavesmicrowaves

Water Water moleculesmolecules are are stronglystrongly polarpolar

and and ifif soakedsoaked intointo anan

electromagneticelectromagnetic fieldfield, , theythey start start 

vibratingvibrating

KnockingKnocking betweenbetween water water moleculesmolecules

causescauses frictionfriction heatingheating and and 

consequentlyconsequently evaporationevaporation

FrequencyFrequency of 2.45 of 2.45 GHzGHz ((wavewave

lenghtlenght ≈≈ 12 cm) 12 cm) allowsallows the the higherhigher

water water evaporationevaporation efficiencyefficiency



Working Working frequencyfrequency

Water Water hysteresishysteresis curve curve 

(0(0--100 100 °°CC))

FrequencyFrequency of  2.45 of  2.45 GHzGHz assuresassures , , asas concernsconcerns water, the best water, the best 

solutionsolution betweenbetween the the capacitycapacity toto absorbabsorb electromagneticelectromagnetic

energyenergy ((dielectricdielectric permettivitypermettivity) and ) and transformtransform itit in in heatingheating

((““DielectricDielectric lossloss””) ) 



PenetrantPenetrant microwavesmicrowaves powerpower

DepthDepth of of mircowavesmircowaves penetrationpenetration of 2.45 of 2.45 GHzGHz concerningconcerning some some 

materialsmaterials

GlassGlass (20(20°°C) C) 150 m 150 m 

PolyethylenePolyethylene 25 m25 m

Ice Ice 12 m12 m

PirexPirex®® 2 m2 m

TermosetTermoset 0.2 m0.2 m

MelamineMelamine 0.2 m0.2 m

LiquidLiquid water water 30 mm30 mm

MetalsMetals (Al)  (Al)  2 2 µµmm

MicrowavesMicrowaves perfectlyperfectly penetrate penetrate everyevery kindkind of of lacquerlacquer thicknessthickness. . 

Film Film thicknessthickness doesndoesn’’t t exertexert influenceinfluence on the on the dryingdrying processprocess. . 



DryingDrying curve  curve  MOSMOS®® –– Hot air Hot air 

≈≈ 4545°°CC
TT

timetime

HH22O complete O complete evaporationevaporation happenshappens fast and fast and withoutwithout givinggiving

heatingheating toto the the restrest of the filmof the film.The.The gradualgradual temperature temperature 

increaseincrease allowsallows the optimum the optimum distributiondistribution of the of the productproduct and and 

assuresassures a a betterbetter adherenceadherence of the of the productproduct on the on the supportsupport..
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DryingDrying CoolingCooling

LacquerLacquer temperature temperature 
SupportSupport temperature temperature 



ComparisonComparison withwith differentdifferent
technologiestechnologies

11”” –– 1010’’IstantaneousIstantaneousLightingLighting -- stoppingstopping

LowLow thicknessthickness are are 
suggestedsuggested

NothingNothingDependenceDependence of  PV of  PV thicknessthickness

Medium Medium Fast Fast DryingDrying time time 

ScarceScarceBest Best TridimensionalityTridimensionality

High High LowLowAbsorbedAbsorbed power power 

ExtExt --IntIntIntInt -- ExtExtReticulationReticulation direction of the direction of the lacquerlacquer

High High NothingNothingSupportSupport heatingheating

NothingNothingBest Best SeletctivitySeletctivity in power in power transferringtransferring

ScarceScarceHigh High PenetratingPenetrating power power 

IR + ACIR + ACM.O.SM.O.S..®®

ImpossibleImpossible

High High thicknessthickness filmfilm

Slow Slow 

GoodGood

High High 

ExtExt --IntInt

Medium Medium 

NothingNothing

NothingNothing

Hot air Hot air 

EfficiencyEfficiency of of energeticenergetic transfer transfer 90%90% 60%60% 30%30%



ComparisonComparison betweenbetween dryingdrying curvescurves

Hot air Hot air 

IR + IR + 

Hot airHot air

MOSMOS®® + + 

Hot airHot air



MOSMOS®® industrialindustrial usesuses toto dry dry woodwood

waterwater --basedbased lacquerslacquers



IndustrialIndustrial usesuses of of microwavesmicrowaves

The first The first industrialindustrial usesuses of of microwavesmicrowaves dryingdrying

havehave beenbeen testedtested in 1993, in 1993, butbut theythey werewere

unsuccessfulunsuccessful..

ThisThis failurefailure waswas causedcaused byby a a wrongwrong internalinternal

design of the design of the plannedplanned tunnelstunnels thatthat didndidn’’t t assureassure

anan optimaloptimal transfer transfer efficiencyefficiency of the of the producedproduced

power.power.



ChangesChanges mademade byby M.O.S.M.O.S.®®

New New internalinternal configurationconfiguration of the tunnel of the tunnel 

New New transporttransport system of system of microwavesmicrowaves –– waveswaves guide (guide (patentpatent

pendingpending) ) 

New system New system toto neutralizeneutralize microwavesmicrowaves at the at the inletinlet side of the side of the 

permanentpermanent openingopening ((patentpatent pendingpending) ) 

AdjustableAdjustable frequencyfrequency magnetron and magnetron and continuouslycontinuously movingmoving

fromfrom the medium the medium pointpoint ((patentpatent pendingpending) ) 

ClearClear increaseincrease of the of the 

efficiencyefficiency



MOSMOS®® dryingdrying system system advantagesadvantages
TECHNOLOGICAL ADVANTAGES TECHNOLOGICAL ADVANTAGES 

VeryVery fast fast dryingdrying time time 

SelectivitySelectivity in in energyenergy transfer  transfer  

TridimensionalTridimensional omogeneityomogeneity in power in power distributingdistributing in the in the 
internalinternal partpart of the tunnel of the tunnel 

InstantaneousInstantaneous SwitchingSwitching on and off on and off 

ReducedReduced electricalelectrical consumptionsconsumptions

Complete Complete penetrationpenetration in the in the lacquerlacquer filmfilm

CapacityCapacity toto dry dry everyevery lacquerlacquer thicknessthickness

PERFORMANCE ADVANTAGES PERFORMANCE ADVANTAGES 

Control of the Control of the supportsupport temperature temperature 

LessLess woodwood swellingswelling

No interaction No interaction betweenbetween resinsresins and and microwavesmicrowaves

ProminenceProminence of of stainsstains

ReticulationReticulation startsstarts fromfrom the interface the interface supportsupport--lacquerlacquer and and 
notnot fromfrom the the externalexternal surfacesurface

BetterBetter adherenceadherence and and hardnesshardness

Best Best transparencetransparence of the of the appliedapplied film film 



MOSMOS®® installationinstallation

forfor flatflat piecespieces



American American lawlaw

61 V/m61 V/m

M.O.S.M.O.S.®® and and safetysafety

MOSMOS®® system system hashas twotwo water water attenuationattenuation phasesphases thatthat preventprevent

microwavesmicrowaves emissionsemissions

61 V/m61 V/mPeoplePeople’’s s exposureexposure limitlimit

137 V/m137 V/m137 V/m137 V/mWorkersWorkers’’exposureexposure limitlimit

EuropeanEuropean lawlaw

MOSMOS®® valuesvalues foundfound on on itsits side area :                 6side area :                 6--10 V/10 V/m*m*

*Analysis*Analysis mademade byby specializedspecialized laboratorylaboratory EMILABEMILAB

EmissionsEmissions concerningconcerning everyevery MOSMOS®® productproduct are are internallyinternally certifiedcertified




