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0
EMitech boasts a special know-how in:

Electromagnetic shieldings for civil and military scopes

Electromagnetic energy industrial applications

Planning and development of electromagnetic energy systems
Microwave shielded and reverberation chambers
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EMitech’s innovative technology is a patented method
employed in varjous application fields

“DIELEOTRIC HEATING”

OH is the new phytosanitary rneasure for the biological disinfestation of Wood
Packaging Materials (WPM) proposed as alternative to the thermal treatment

and alec to the Methyl Bromide IMB) treatment before and after ts phase-out

OH is a Technical and Scientific proposal submitted to FAO by

EMitech in 2004 through the coordination of:

MIPAAF - (ltii Mi,,itn’ of Ag,icuItuc Fooe o,,d Foreetry Pniki,,)

IFQRG/FAO - nte,national re,eo, Oo,raetine Re,e,r,h Gro,p / Food ond Agrioitaoo

Organ iN tro
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j
EMitech is certified by TUV in

compliance with the standards
ISO 9001 and lSO 14001

“APPLICATIDN FIELD8”

• Agro-food

Foodst off
disirofestotioe,
drying

Packaging

Palletsdrying,
diolnfrstalion

BRUXELLC 1D, - 1 1,,, OCTOSER 201 7

1



EMitech srl
FEFPEB 2011

“APPLICATION FIELDS” —

Art and Cultural Heritage

-

LL;. .J
Microwave device for the biological
disinfestation of objects in wood, paper and
cloth latent No. 01282818

1
Microwave device for the biological disinfestation
of immovable structures like wooden beams,
parquet and other wooden structural and/or
decorative elements latent No. 0001371880

BRLIXELLEB 1D,, - 1 1, DDTDBER2D1 1

“APPLIEATIIN FIEL.DS”

Food Safety

Microwave device and method for drying and biological disinfestation of
corn, rice, legumes, dried fruits in the post-harvest phase. Method
replacing the oss of chemical substances.

latent No 03425243.7

BRLJXELLEB 1D,, - 1 1 DCTrJBER2DJ 1

“RESEARCH ACTIVITIES” —

Alternative energies

Mkrowave assisted process for biodiesel extraction from oil-plant seeds.

WORK in Progress
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Packagirtg

Device and method for disinfestation and dryng of wooden packaging
mater,als.
EMitech Submission to FAO fl 2004.

Patent No. EPO 1600172

iv:
‘. ;-ir’

£
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“FAD-ISPM 15
HISTRY IN BRIEF”

FAOISPM-15 is the international standard for phytosanitary measures
to be applied to wood pac6aging materials osed in international trade
whose scope is reducing the spread of guarantine orgnisws,

Wood Packaging Materials are a potential path for the diffusion of
exotic organisras. The Introduction of these organisms ln some
continents provoke serlous ecological and social-economic problems.

BRLJXELLE8 1Q - 1 7 DDTtJBER 2011

SPM-15 (FAO 2002) reports two globally approved phytosantary sneasures:
• Heat Treatment HT (56C for 30 continuous minutes)
• Methyl Bromide Fumigation MB (the usa of this substance provokes
damages to the ozone stratum) — is being phased out

BRUXLLE.B 1D,_ - 1
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What is OH?

The expression “dielettric heating” identifien the technologies osed to mat
materials that are nOt good heat cortductors.
Thene technologie5 achieve the heating with electromagnetic energy rather
than with heat transfer.

it ineolves at the name time the whole volome of the
Sample

VOlumetflc

_____

it does not depend on the thermal conducibitty of the
irradiated material

It moves from
the innerior to The nurrouriding environment retsamt ‘cold” All the

MW energy s traestormed rnto heat in the materialthe exterror
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“DIELEtTRI HEATING”

How does it ocrur?

The une of rnicrowaves as treatment otethod insolves the exposure of wood
to the electromagnetic radiation which maken rise temperaturen in matermals
containingwater.
When these materials are irradiated by microwaves, it in possible to observe
heating ond conssquently drying of wood provoked by rotation and friction
of polar moleculea, mootly water moleculen contoined in wood and in innects
infesting it.

BRUXELLE
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“DIELECTRIC HEATING”

What does it ensure?

This heitting method is completely different from the conventional one: in the
case of wooden materials. the tore heats more rapidly with respect to the
external strati,m which is ens humid.
On the contrary, in a conventional HT electric oven (these ovenn work mostly
with metharre gas:) the heat can pass through irradiation and conduction
exclusively from the outer strata to the inner onen.

Stadiet by EMitech Coo4) have ciggesred that m,crnwave trotment can be a highry versatila ‘etcut lisrefesring boris sol? 55??? pabsageg and r.re, wosden material. teach as round wood) freni irisovit
and nommados n dr fe stege,.

— —
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“HEATING TREATMENTVS

_____________

DIELECTRI HEATINÉ3”

Methodes comparison through
experimental tests

BRUXELLEB 10, - 1 I3CTDBER 2011

Conventionol method (HT):
forcad cenvenhon treatment of pallet blocka In a Iaboratnry stove

Materials and equipment:
• tt wooden biocks

75 nina i45 min, weight 600 g
• Laboratory store set at 90C.

1
remperatures were recorded at

20 and 40 mci depth by means af

affber optic tfiermometcr.

BRLJXELLES 10, - 1 ‘ren DCTD8ER 2011

Conventionol method (HT):
Heating c,netics monitored thraugh fiber npticr

BRUXELLEB 1D,.,, - 1 1, DDTD9ER 2011
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Dielectric heating (DH):
rreatmeot of palle) blocks in m,crowava device

Materials and equipment:
• in. 2 wooden blocks
750100 x 145 mm, weight 600 g
• EMitech’s microwave device;

Temperaturen were recorded at

o and 40 mm dnpth by means of

a fiber optic thermometer

BRUXELLEB 1O, - 1 1,. DtOTDBER 201 1

Dielectric heating (DH):
F-leating cinetirs monitored through fiber optico

BRLJXELLES ‘0r,n 1 1 OCTOSER 201 1

‘5HEATINI3 TREATMENT VS

_____________

DIELECTRIC HEATINE”

Energetic balance — laboratory tests

Stovn)Hti Murowane OM)

Ach,eued ternpesature)t) 56 56

Deliuered power (kW) 1,6 1,6

Ctrarnberpee-fseatingtime l2min27s 0

Timetoactsevefl6 t 1 is 52 min 2 min 24

Energetie

corrsumptson(kWh) 0.929 0,064

Coslo (E) 0,11148 0,00768*

* Note: OH treatmentcosts represent Iess than 1% of HT

BRUXELLEa lD_ - 1 1 DDTDBER 2011
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Energetic balance — tests with indus trial system

Tests can-/ed out on an industrial system installed at the premrses of the
company SCAR SERVICE srl, provided definite results as regarcts the
complessive energetic expense relative to the DII treatment

• Productivecapacity:ioo pallets/h 1 paIIet/6 sec;
• Treatment co5ts o.to/n.13 €Jpaflet (it depends on the nit/al temperature of

pallets considering the energetic cent equal to o.iie/kWh);
• Installed electric power: 80 kW;
• Available MW power. 60 kWew;
fl 0.75

BRUXELLEB JD - 1 1, OCWBER 201 1

“HEATINI TREATMENTVS

_____________

DIELECTIC HEATING”

Energetic balance — tests with industrtal systems

HT Platt Microweve Syst

Da;y Prodoction 800 yalIetfRh 800 nar[eIj8h

Ene’gy tear/pallet 0,20€ 0. 13€

NoneHand/flg costs 0,15€
Autorstated Ste

vearly production — 300 sayn —8 It 240000 ps/et 240000 pallet

Eqoiprrrent cosI 33000/46.000 € 120 000/140 000 €

Productioe yearly test 84 000€ 3I.200 €

* Costs calculated forT = 35C
** In cass of DII the saving is ibout 62.

HRLJXELLE9 lD - ‘n-, OCTOIBER 2011

“HEATING TREATMENTVS
DIELECTRIC HEATING”

Conciusive notes of tests

Thepe 55505 show that:

Wood sa bad heat conductor: it is clearly ev:dent if we
observe the handle of an old rot;

• HT needs mach energy and long times and depends on the thermal conducihility
of the material which is very low xi Wood;

• At the end of the cycie, thermal energy produced in the HT oven is dispersed in
the erivironment.

BRLJXELLEB 10e0 - 7 1r.a oDTOBER 2071

I
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• Microwaves Tunnel in line

• Microwaves Tunnel out of line (stand-alone)

• Murowives ist ISO-STI) container (20-40’)

• Mscrowaves Custorn: to be realized on the installation she:

For this solutlon it is possible to ute pallet cotweyors pre-eni5tjng at

the custorsiers premises if they are compatible with the rnicrowave

shielding riends

BRUXELLE - 1 1r,i OGTOBER 2011

DH Advanta ges

• Efflcacy on wood with and without bark.

•lmpacts to operators and to the environment. For nstancn, electromagnetic
energy is campletely confinnd within a microwave thielded chambnr daring

treatment. Irradiuted electromagnetic energy is totally converted into hnat and

absorbed by wood sa that there are no losses in the surrounding enawonment.

•ln respert to conventional heating dielectric heating allows -nuch quicker

turnoser, wich may imply an economic advantage.

•Tnmperaturns highnr than those required for heat treatmnnt (minimum 56C) can

be reached and maintained inside wood using much lower amount5 of energy,

RUXELLE 1D, - 1 ‘w, DDTOBER 2011

‘4HEATINI3 TREATMENT VS
DIELECTRIC HEATINt3”

DH Advantages

• Rapid hnatsng — the irradiated eleciromagnetic is converted nio hnat in the

trnated pallets which achieve the target temperature in a few rninutes;

• Snlective trnatment — the whote irradiated energy is exclusively absorbed by the

paltets under treatment, ssilbout the consequent hnating of the treatment

chamber;

• Energetic 5aving — short trnatmnnt times and selectivity are synonimous of

energetic costs reduction;

• Use flexibitsty —0 OH system allowt also the treatment of little solamet af paltets;

BRuxELLC9 10, - 1 1 OCTOBER 2011

EMitech technologicol propasals:
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“EMITECH SYSTEMS:
TUNNEL”

• EMitech’s system for the treatment of woocl packaging materials against all
nematode5 and xylophagous inaects according to the requlrements of FAO
ISPM No.15

• Pallets undergo a continsous treatmerit

BRUXELLEB 10r - ,, DDTDBER 201 1

“EMITECH SYSTEMS:

_____________

TUNNEL”

Heatirig urtiformity is erssured thanks to a multimodal reverberation charorber
endowed with stirrers. The stirrer helps the random propagation of
electromagnetic energy to that the object under treatment is irradiated from
all directions — in other words it works like the rotating dish into domestic MW
ovens.

—

BRUXEL.LER 10 1 1 ODTOBER 2011

“FAQ: EMITECH ANSWERS”

How do microwaves differ from conventionol systems?

• tt the conventonol heasng the process taket place through conduct,on of heat

wjch is diffused front the outer strata of an ob1ect to the tore.
• Tho processimplies:

grttt term,

Espensive, fl ond intr,cate handling;

‘t. Energy wosle betweerr treatmerrt cycle and the lolIow:ng one.

BRLJXELLEB 1D, - 1 1,, OcTDBER 2011
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How do microwaves differfrom con ventional systems?

• With microwaves the thermal transfer occurs electromagneticafly.

• “Ready to usa” technology: rnachioes do not need pre-heating.

Tfns process allows a better heatng uniformity. Time is reduced by iS with

respectto the convent,onalmethod.

8RLtXELLE 10 - 1 1, DCTDBER 2011

“FAQ EMITECH ANSWERB” —

What adavantages do microwaves introduce?

The irradiation undormity achieved through the ute of opportune devces,
allows to obtain a homogeneoss heating even in the case of objects which are
heterogeneous in shapes and svood types, as in the specifrc case of pallets;

BRLIXELLEB 1D,., - 1 1, DCTDBER 2011

What does accur at the end af irradiatian?

Ternperatures in pallets continue to grow by some grades even after the
irradration - “standing time” effect

MiCroWaves causa Water molerules to vibrate 2.5 billion times
per second, producing heat, Arter the irradiation Is off or
material is removed from the device, the molecules contintie to
generateheat as they come too st,,ndstill

BRUXELLE8 10, - 1 ‘rio DCTDBER 2011
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“FAQ: EMITECH AN$WERE”

Does OH offer improvements in the use?

YES

Possible une of Just in Time”

It can be turned or, and off according to the productive

needs, withoat pre-heoting at the beginning of the

cycie or heat waste at the end of the cycie.

BRUXELLES 1D,, - 1 lr,., DCTDBER 2011

“FAQ: EMITECH ANSWERS”

Does a OH system installation need any authorization?

NO

MW devices do not need the une of gas or other co,nbsstibles. This makes

the authorrzation process mach easier in terms of nafety in the workplace.

BRUXELLEm - ‘rna OCTDBE’R 2011

“FA: EMITECH ANEWERS”

What adovanta ges do microwaves introduce?

• Possibility to install the system in line with the machinery pre-existing
in the plant

• Complete automation of the system without the need of workers

employed for that speciic task

• Easy and smart software to be customized

• Re-use of the thermal energy deriving from the cooling water of

generators

BRLJXELLEB ‘0’na - 1 1,, OCTOBER 2011
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What are the disadvonta ges of microwaves?

• lncrease of power availability and costs for electric lines adiustment

Dedicated electric line

• Necessity of very long treatment lines in case of productive needs

exceeding 300 pallets/h

• High running costs n case of productive needs exceeding 300

pallets/h

• Necessity of maintaining the cooling water of magnetrons below

4OC
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FEFPEB 2011

_____________

M

What obout workers’sofety?

• Total confinement of electromagnetic energy in the workplace

• Compliance with EC standards concerning electromagnetic
ccimpatibility and protection of workers against non onizing radiatioris

• Compliance with EC standards concerning electric safety and

Machinery Direct,ve

• ln case of electrornagnetic energy leakage, the system process is
irnrnediately interrupted through the electromagrsetic field sensors

present in the workplace

BRUXELLE9 10 - 1r,u OCTDBER 2011

• EMitech submitted this method as alternative to Methyl Bromide
for the phytosanitary treatment of wood packaging materials

already in 2004;

• Experimental and industrial tests carried out vo far have proven

the cheapness of the DH treatment with respect to HT;

• Moreover, the technology which is already available, represents
an efficient eco-innovation in the packaging sector;

• ‘OH’ treatment is the new measure approved in compliance with
ISPM i and will be in force in??

8RUXELLE 1D - 1 DCTOBR 2011
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“TEOHNOLOSY FOR OH”

Progromme Europe 2020

This programme was proposed by the European Commission last year in March

and consists in neonral rneasurns such as:

A resoarce-efficient Europe: te uupportthe shift towardn a resnarce-efficient,

low-carbon economy, Europe should not neglect itu tatgets for 2020 in terms nf

enecgy production, efficiency and consurnptian. This wauld allom to reduce gas

and cii importations by 60 thnunands milliun fotos

VAn induntrial policy for a sustainable growth: supparting bosinetses ta be

cnmpntitioe in tho post-csisiu period, supporting entrepreneurship and

deneloping new competences This would creato milliann of new obs

BRUXELLEB 10_ - 1 1,, ODTOBER 2011

“TEOHNOLOBY FOR OH”

Europeon Strotegy obout Sustoinobility

The OH tmatment is in harmeny with the new eccnamic ntrategy of Eu Moreocer

it in in harmnny with the thematic strategycancerning the nustainahle une af

natural resaurcen.

this strutegy definns she orientations of tho European union’s action for thn

coming 25 years, in nrder to hane a rnore effectioe and suntainable une of natural

renourcen during sheir life cycle

BRLJXELLES torn - 1 1 Tnr ODTORER 201 1

“TEOHNDLDSY FOR DH”

Europeon Strotegy obout Sustoinobility

The ftrategy aimu as reducing the negatiun enuironmental impacts derining from

the une of natoral rencurces nnhaunticn of resources and pollation) in harmony

with the taegets onnublished by thn European Council of Lisbon as regardn tho

00000mic growth and occupation It in addrenned tu all seciorn in order ta

imprnoe the rercares efhciency, to reduco thnir impactn on the onoironment and

to replace the polluant ones with alternation solutions

This approach, which will be adupted for all enoirnnmental policies in the futuin,

in already present in nome initiatioes like the thematic straregy concerning waste.

forne actionn like the •DJ!LilffL yV u.st.sc:sijI or the action plan far

are complementary to such approach

GRLJXELLES ‘0i-ea - 1 1rea OCTOBER 201
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DH and sustainability

The new dielectric treatment is

compliant with and anticipates the EU

strategies and goals in terms of

economic and environmental
sustainabi(ity

RUXELLEB 1D, - 1 1, DDTO5ER BD!!

“00 NOL U SI ON 9”

Finally we are proud for having achieved the new IPPC/FAO mark

ivt

IT-123
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Thanks again for your attention

EMitech srl
Via A. Olivetti, 28/5

70056 Molfetta (Sa) — Italy

Ph. +39.0809900295 — fas +39.080.9900297

www.emitech.it
— emftech@ernitech.it

Skype: emitech
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