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Microwaves
step UP to the plate

ot can forper abnar those days of crispy ediges

LX and frozen centers — ar least in werma af

indusmial microwsve rechnology, There are

folks in the South, ir appears, who have perfecred

microwave dryving and hearing for barh sobid and

pumpsble products, MNew, they sy the primary obsca-

eles ey in undform microwave processing are the pre-
conceived nonons of pase shoerfalls,

[ndwestrial Microwave Systems, (IMS) Morrisville
MNorth Carelina, a echnology fiem foundad by twn
former Dake Universiry peofessors, i working in oon-
cert with NMorth Carolina Svave University and
Raleigh, M.C.-based MicroThermics to harness
microwaves and contrel them for fo and uniform use

Iljr Kiyrer Ereorw, Fdpor

fior drying of sodid fendsraffi and the pasieunzacion ar
srerilizasion of purmpable food prodises. IMS holds
hewer off parenrs for vhe pencess thar i jusr now gining
respiecy in thie fond Erchnry

From a spark

Raytheon Comp. inrroduced microwaves afier World
War 1l '|1'||1||1;|'| l|'||_' '|_'|_||||1 r'&ﬁ-_l_-\.' ||.|_'. |1|;||l|_' il ill.||'| I'|'|i|-
lions of housschodds, ehe indussrial world has o heen
able it embesie the process larpehy becaise of a lack of
unifarm heating. Consmers deal with the crusey
clpes of the TV dinacr, but lood proccsors annat
be so boagrving. Standard mecrowaves, like thase in
yoii kitchen, can concentrate 1n non-unifoem “hat
sporrs.” IS has answered thar sue and mary morein
ewo lormar opeeoas: planar, the lat surface dryving bor

This ragrimares un'l, 260 i 08 Morth Cassling Sume Uraveraity, dwarts those in
iy knchens. Wik schances In miciowere echnclofy. micoeeves. have
grepepame the urifermity challenges of the paat.

salid particulates and eylindrical. an option best suit-
ed for procesing pumpable products.

“Microwaves preferenally go for arcas of high
moistuwe and change the palarit of thar moeisture
mmarny timcs - that is what Gnescs the hamg.” oxplans
[Javid Parroar, peneral manager of the 1MS food and
beverage group. Farrots basa doctorate degree in non-
Mewronian heat rarsber, “What we have dane is por
nd of the randamness and accually predict how the

heating will oecus.” The theory i sownd, and IM3 er
al fed they have a proven recond of sucoss, MNow, @y
Parrart, the main hurdle 15 history, " The first thang we

et w a lot of skepiscs,” s Parrott, “We are dealing

with a lot of nepacive histons”
He adds thar [MS, in buniness since 1997, has
bosrpred early success in the textile and chermical indus-




i

tries, rwo groups thar demand vniformicy in dry
ing. “We are leveraging thar experience from tea
tiles e e food mduseey,” says Pareote,

Mow the designens feel the eechnslogy & suined
well bor drying of low moisture grains, pet foods,
agricultural waste produces and much mose,

"We hail to be very specific about the markets
we were going to addeess,” Parroit adds. “Chur pla
nar technolegy is better For matermls up we twe
inches thick.”

Zap science

The key to controlling the heat 1 contralling che
rather contrallable. relanvely large mucrowave
frequency. Microwaves vibrate at a constant fre
guency, yvet controlling their direction and flow

has been the ili-..-*:lq:hl hurdle i the 1:-:'|1n-::-f|1;l.' In
b

the IMS method. the microwaves pass through a Kbt SImangeic, FestaIch asiitan]
sloeted wavegulde thae compensate for attenua- professor a1 SCR displays aonn o
tion and aligns the hot spots in the nagural power wiih b the hool ol lood wience.

tlscniations of the waves, I'.'-'.i:|'|.|.|||:.'. ihis rEgu
lages et ['I:.IL!- |.1:.' l.uhnl.l:u.b'_ ithem with the the |_-|_'||_:ipn'|4_'r_r. with lower fre-

prawek -|li|1:- *This [rofects At thermal inci- quency, everything scales up,”
denes,” says Pardore. “We are Ciipe nsaning for says Parroar, This relaves directly
aitemuabivi and climinating the ho SPETs, ey the drying speeds and fooe-
Beeause the microwaves vibraie at this constany print of the machines. For
[ieguency IM5 can conirol their distriburion instamce, a 25 1o 30 percem
acrous 4 plane or in the elliprical forms contained increase in drving speeds can
the cylindrical mezthod. occur in a loorpring of l=s than This plasar microwase system ofers i
The planar system can funcrion in a vemical eipht feer, * o vews ago we conlid  $om and tightly-conireiled healing,
Lely hﬁri:f‘-l‘lt.ll r'f“-ill!ll'l .I.I'Id LI*-IJJII:- l‘ll.'\lﬂ'l.l!l:"\. il i -IIII::| iy onal ak [II-H_].L'”..iL" .jIH:.u_|
constant 41 IEI I'I:l-\.':l{jl'l-:.'l.l II'I-'.': J“u‘.'-'.k :I'u: ||-=I ici 15 frere |;r||;.- YATE I-'.II ferii
cocrgy managemcnt. IMB5 can pow affer 5 95 1o Limyproveimengs in COMTN[ROIE ats, saich as circulbanors ang
2 prn.'q:nr -:r:.'rf"l.' CORNVETSi0 .!II-\.:H.I_"EI. s han- IARTA (T TERT LS ||.j_'\.c (IR L e I_hﬂl;.n_'uh.lnq,_
agement of the waves, The frequency determines Ohprtional wse of the system is as a pre-dryer ar post-
the size of the system. diryen, "The best wse for deese isas 2 hybrd seans,™ Pag
“The Il.iﬂ'u.'.' the |-r."|.'|Lh.'I'.-|.':.' phee armaller the seale of o By, *The macrowave s rofe & sdeal for ot |,||:\.

g afrer a gas-fired aven. [rcan take a bascuin wials 20

] pereent moisture w les than 8 percent in 20 feer,
IMS E:Pﬂmlﬁ Comventional drying is abouwr B0 feet.”

T Hlllilﬂ D‘I‘Wﬂl_ﬁlmdﬂd IMS i July 1997 The mschine are assembled in the 45,000-5q,
after he m‘ﬂhﬂdhﬂ Ph.D) in dl:l'li:lll!'#— fi facaliny in Morth Carolina wor far from the uni
mﬂﬂlhuulﬂiﬂ}'ﬂﬂ m—luﬁﬂﬂﬂ'ﬂ- verity. IMS and NCSL have signed & rhree-vear
pEIEnL lmhmm Ihl: are the 'Fﬂ'l.ll.'rﬂdl:lll:l'l of rescanch agreement and work closely on the devel
the Enmpn&"ﬂntllnﬂul propery pul'rl"nlin.
1M converred ro a privately held, Delaware “The physcal propermes [of the manerials] e
TC" corporation in Seprember lm*rhﬂ!a nok as imporant in this drying methed as in con
HMMH#MWHHL The | vcnsional heating,” says Josip Simunovic, the pro
mﬂ-ﬂn‘rhﬁhl hﬂlihl.l-!nﬂn&ﬂ i Maf-l  (csior leading the research ream st NCSU's
riaville, N.C., faciliry since Seprember |9§'ﬂ' Depariment of Feod Sckence. “It & really an ele-
Pml]ﬁ. IM5 occupicd a 3,000 square foot | gant system.”

Space in The Narth fﬂqIIMTEﬂuﬂlﬁﬂl IM5 and team have focused strangly on safey,
Development Aurhoriny's Firsr Hﬂt Venture ensuring its products prevent radiation [cakage, *By
Center. In January 2001, IMS expanded from virtually eliminating leakage we are probably consee-
15,000 oo 45,000 square feer, ! varive in our degign,” szys Parnon

opment of both planar and crlindrical sywems,

==




Cylindrical systems

The cvlindrical process 15 wsed for
pumpable produces of any viscosny:
An elliprical format controls che
micrwaves as they pulse through 3
Auwid-carmying, FDA-approved plastc
o weramis iube, The maserial i neves
in llill;l,: (S]] o | 'H;l.l'l 1!“; E'I;J;, 4 i
alten the cass in aream IR jECHBn o
other heating metheds. The theory
Ilrh,' i 1!u.| ﬂ:'rllu JI'-II hqliﬁ'll!\ |||.gr
n-l-lrll. u,u_l,'lll'l\l‘l [ 5] :!il:'..'l Il-l_-J.r (=13 rm
langed heating can bose ther onginal
.;_u::|||lu_1h,:r. :iu.] ratericy. nrami:ﬁnp
caniact anl l.|n'-'.'|=r]'|i1lg & | Iighl Liafi-
|I‘."'|| ilflh.r III'JllI.'I!_:_ i'll.grn‘ll'r"ir i|1lr_qr'l-
ry s maineained., Wirh the
mictwave technology, the tempera-
rure can increase dramatically and
tood processors can comtrol the tem-
perature 1o the degree, The same

primcipde applics 12 the planar system.
Micro Fhermics enrers the game in
rhis cylindrical arena, manufaciusing
machinery thar handles fow raves of
up o rwo gallons per minure, " The
elliprical applicatar reflects the
microwsaves bina bows,” explains Dravid
Miles, vice president of MicroThes-
rigs, "M you pump [produce] dhough
atube, nocall die particle move acthe
same raze, The “wall side’ malecules
move slower. In the past, you were
heating vour slower moving product
the mmaos: and the Rstest the leun.
“The |:|'|5pi'iﬂ.'| farm Fecusce the
microwaves,” Miles continues,
“Oinee vou have that under contml
v can contral the tempermture,
This has phenomenal mmificanons
for delicate applications.” Maon-
homogenaus materials. such as

 IMS

Comtact: David L Parmorl PhoD.

leneral Manager, Food & Bewverage Group

vopure fillings with berries or sauces
casily fall into chis caepory

“Thee penetration of the waves amd
the flow of the fluids is in a progpor-
tizonal relatonship wicth frequency,”
adds Pareoar.

The flow of mrowases, henoe dear
tamnperacune, ae conbulled with “on-
ing” dials lovated dm the mechaniumn,
"The wavelength stays the same,”
explaims Miles, “it's hew many ames
[mch wanee] bounces.”

MicroThermics has perfected tem
perature control. The olinder heais
up in 4 matter of seconds and the
temperature (o 305 degrees F maxa
mum} i maintained with a2 minee
variance in deprees for the 3 decer-
mined perisl, “Minsty-nine percem
of the energy is geing int heanng

the praduc.” FP

indusirial Microwave Sysiems, 3000 Perimeler Park Drive, Morrisville. NC 271560



