The Magic of Microwaves

t

“a brilliant solution to a long-time problem ...

By Maria C. Thiry, Staff Writer

[hie dernonstrarion is impressive
Twao strands of tubular knit fab-
ric—ane wet, one dry—are both
run simultaneausly an a conveyor
pelt through the Industrial Micre-
wave Systems (IMS) "box." Both
emerge from the other end
within moments, Both are now
dry—the formaerly wet one warm
ta the touch, the originally dry
one unheated, undamaged. This
5 not your momma's microwave
Getting It Right

According to Jay R. Borkowski, exacutive
wice-president of IMS, "There's nothing
magic we're doing with microwaves, ihe
rmagic we're doing 15in how we apply it."
IS wishes to . . transiate the perfor-
mance and ecenomic bensfits of micro-
waves to continuous industrial processes
that require uniformity.” These perfor-
mance and economic bensfits include 3
smaller footprint, for more power in less
space; instantanmsous contrallability, for
batter quality control; increased process
speeds; and energy efficiency.

Borkowski feels that the potential for
using microwaves in industrial applica-
tians has not been fully realized yet. “Mi-
crowaves have been around 20-30 years
ang nioy one has been able to get it right.
Ang the primary reason for that isunifor-
mity, [With the microwave oven in your
kitcheri, youl . . . spin your foad around
1o move it through randamly occurring
hotspots. Historically, what most people
have done with microwaves is just taken
a biox, maybe taken the door and back
off it, put & bunch of boxes together, run
= conveyor belt through it, and dumped
energy in. [They are| stll relying on the
randomness of the energy to hopefully,
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James Burbage {left) and Jay Borkowsk (right) demonstrate
the tubular knit dryer.

eventually, heat everything. What hap-
pens is, where you get hotspots, you end
up heating that area foo much.and the
other areas not enough. "

Technology

What J, Michael Drozd, founder and
president of IMS, did when hie authored
the patents on IMS techinalogy, was Lo in-
troduce uniformity 1o the use of micro-
waves. According to Borkowski, "A big
part of the genius of the technology is
how simple it is .. - it's just a brilliant so-
lution to a long-time problem: We started
from & microwave engineering stand-
paint and then figured out
how fo-accamplish an ob-
jective. Typically, in the in-
dustry, the technology has
been applied to food pro-
cessing, and the develop-
ers thought ‘microwaves
would be 2 good way to
do this' and they just went
to their microwave com-
ponent supplier and said,
‘give me a microwave box
and a generator and I'm
gonnz go figure out how

to make it work! We

started from the completely opposite end
of the spectrum and said, ‘this is how mi-
crowaves work. How do we control
them, how do we apply them to accom-
plish this objective?" *

That perspective Jed IMS 1o their de-
velapment of their waveguide technol-
ogy. IMS uses "waveguides” 1o serpen-
tine the microwave energy back and forth
across whatever material is run through
it. Their techinology s based on.creating
a specific environment for those particu-
lar wavelengths to reside In and getting
the energy to form a certain path. Due to
the waveguides, the resulting distribution
of microwaves gives a uniform exposure
to any material moved through it

Benefits

Far many applications, the: microwave
system 13 vastly more energy efficient
than conventional systems, And with a
mitch smaller feotprint, up 1o a tenth the
sizeof a conventional system. These fac-
tors indicate probable savings in both
capital and operating costs.

James R- Burbage Jr, textiles market
developrment manager for IMS, described
a demonstration IMS performead of their

Portable demonstration equipment.
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Tubular knit drying demoenstration eguipment.

tubutar knit drying system for towel dry-
ing. "This particu
seven days & week, 24 hours a day, and
was limited in sales, They could met in-
crease any of theirsales bacause their
drying capacity was limited:” M5 i
stalled theit anuipment in ong of the
plant’s four drving lines and was able to
increase production speeds by 22%.

As anotherexample of how the IMS
technology can be used to increase pro-
cess speeds, Borkowskl described & re-
search project IMS isworking on in con-
junction with Georgia Tech. They are
building a pilotscaie systerm to demon-
strate the feasibility and reliability of us-
ing the IMS system in yarn:sizing. “The
abjactive is 1o increase . . . |line speads]
upto 8O0 meters per minute. And inor-
der to roll that fast, you have to be able
to dry it that fast—no other technology
can doit! We're the best available tech-
rology to attempt if, and. based an the
results we expect from Georgia Tech, sev-
eral utility companies have already re-
guested the propossl for developing the
full-scale system.”

Safety Concerns—None!

Thia IM5 systerm is designed to filter out
any leakage of microwave energy
Borkawski noted that the OSHA standard
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for hame microwave
Bmissions is up to 5
Wi, Thie industrial
standard s 10 mW/
e The U.5. Army
standard is 100 mWY
cm?; The 5 system
typically has emissions
regdings from non-de-
tectable levels to be-
tween 1710 1o 1/100
tess than the
standard.

According to Bor-
kowski. ... . there is
actually more radiation
caming off of & com-
puter screen than com-
ing off of our system
.o fromn g safety standpoint, there’s no
thraat to human health, safety, orwall-
being.”

nome

Applications

Inaddition tasingle-end yarn sizing, IMS
is-explaring other textile applications for
their technoiogy,. including tubular knit
and towel drying, thermesol dyeing, car-
pet tile drying, and nonwoven applica-
tions: According to Burbage, besides the
aivantage of faster processing speeds for
singlesend yarn sizing, the IMS systermim-
proves hairiness oroperties—since there is
no-Contact Grying, there'js notas midch

Thi IMS carpet tile dryer.
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pulling, which réduces hairiness, "The
haifiness characteristics are reduced by a
factor of four.”

Tubular Knits

Borkowski noted that the tubular knit
demonstration is ideal for demonstrating
the IS system’s drying powers. Because
tubular knits are gried in multiphe strands
with different weights and moisture con-
tents, what is normally done is 1o set the
canveyor dryer to dry the wettest strands,
which means anything drier gets.over-
dried and scorchad, undergoes shade
variations, and is degraded. 1ts [gngevity
as a fabric is affected. The hand of the
tabric s affected. Since microwaves affect
polar molecules, (such as waterband in a
textie material the substrate is non-polar,
as the material goes through the IMS sys-
tem, water is evaporalad without affect-
ing the substrateé. There'll be no color
change, no yeliowing, o scorching. Ac
corging to Borkowski, “Microwaves, by
wirtue of selectively drying only the maois-
ture, zan [be used] as a post-dryer. 4
plant can set . . . ftheir] conveyor diver 1o
the driest strand, let the other two or
three strands come out wet and [thelmi-
crowaves only dry the wet strands and
don't affect the already dry strands. So
we eliminate anv of that shade variation,
We:eliminate damage from overheating,
At the same time, we can speed up the

WOL-32 Mo 10






