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EES selected
as major solar
energy center

The federal  government is con-
sol idat ing many of  i ts  energy research
programs and EES has been selected to
operate a major R&D center in solar
thermal energy on the Ceorgia Tech
campus. The Department of  Energy
has awarded the Stat ion's Energy and
Mater ia ls Sciences Laboratory an in-
it ial contract for $504,000 to start the
Solar Thermal Advanced Research
Center.  EES has proposed a f ive year
research program in advanced
research in ef f ic ient  conversion of
solar energy,  through high tempera-
ture orocesses. into storable chemicals
and fuels,  e lectr ical  power and in-
dustr ia l  orocess heat.  DOE has not
commit ted funding to the center
beyond the first year, but if i ts contract
wi th the Stat ion is fu l f i l led to i ts max-
imum extent,  i t  would be the largest
ever received at EES.

Solar thermal energy systems col lect
the heat f rom the sun and convert  i t  in-
to useful  forms of  energy.  Examples
are roof-too collectors or f ields of
oarabol ic mirrors which ref lect  and
concentrate solar rays on a central
focusing point .  The new center wi l l
enable EES to expand i ts current ex-
per imental  research program in solar
thermal energy into new areas, using
the 325-kW Advanced Comoonents
Test Faci l i ty  on the Tech campus.

Advanced, high temperature solar
systems wi l l  be emphasized which:

r  Develop mater ia ls wi th greater
resistance to high temperatures;

o Produce synthet ic fuels and
chemicals;  and

o Provide viable sources of  industr ia l
e lectr ic i ty and high temperature

In the past,  DOE has funded solar
thermal R&D work on a project  by
project  basis.
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SUNLICHT ILLUMINATES the focal point in the tower of the Department of Energy's 325 kW Ad-
vanced Components Test Facility at Georgia Tech. EES engineers will be using this receiver exten-
sively in the operation of a major new solar energy R&D center at the Station.

Raytheon ocquires mqrketing rights
for Station energy control system

One of the nat ion's largest elec-
tronics manufacturers has acquired ex-
clusive market ing r ights to Ceorgia
Tech's Faci l i t ies Management System,
an innovat ive computer network
which substant ia l ly  lowers energy con-
sumption in bui ld ings under i ts con-
trol .  Raytheon Service Company and
Ceorgia Tech Research Inst i tute an-
nounced an agreement recent ly which
also covers modif icat ions and im-
provements to the systems.

Ceorgia Tech's Physical  Plant
developed the system in col laborat ion
with EES computer appl icat ions
special ists and tested i t  in a group of
Stat ion bui ld ings on the Tech campus.
The result of the project has been a
reduct ion in electr ical  energy con-
sumption of  approximately 35 per-
cent.  Another feature of  the computer
system has al lowed f i re and secur i ty

alarms in these bui ld ings to be con-
nected to the campus pol ice stat ion.

The computer system consists of a
central  minicomputer which serves a
record keeping funct ion.  This
"mother" computer displays the per-
formance of  each indiv idual  bui ld ing,
which is independent ly control led by
i ts own microprocessor.  The advan-
tages of the system are that it is a
relat ively low cost instal lat ion,  pro-
vides a high degree of  re l iabi l i ty  and is
easy to operate and maintain.

Under terms of  the agreement wi th
Georgia Tech, Raytheon and EES wi l l
work together to modify and improve
the system so it wil l meet the specifica-
t ions of  the Army, Navy and Air  Force
for their  energy management and con-
trol systems. Raytheon Service Com-
pany is headquartered in Bur l ington,
Massach usetts.
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STATTON RESEARCHERS use laser technology
to gather basic data on the complex chemical
reactions governing the earth's stratosphere.
This research is expected to be useful in help-
ing scientists to assess the effects of manmade
fluorocarbons on the stratospheric ozone
layer. Ozone screens out harmful solar ultra-
violet rays, and some researchers contend that
fluorocarbons are depleting the ozone layer.
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EES assists in ozone depletion research
Since the mid-Sixties, scientists have

worked to understand the effects of
aerosol sprays and other fluorocar-
bons on ozone, the layer of gases in
the stratosphere which protects
humans from overexposure to
dangerous ultraviolet radiation. Some
researchers bel ieve that these
fluorocarbons are removing ozone
from the upper atmosphere at an
alarming rate. As this theory goes,
fluorocarbons are released into the air
and rise slowly into the stratosphere,
where sunlight converts them into
highly reactive chlorine atoms. These
chlorine atoms react easily with ozone
(a compound comprised of three
atoms of oxygen) to form other com-
pounds which lead in turn to further
ozone removal. The result, in theory,
is a steady depletion of the amount of
ozone available to absorb ultraviolet
l ight.

Studies to validate this hypothesis
have been handicapped by major gaps
in current knowledge of stratospheric
chemistry. lt is difficult to overstate the
complexity of the upper atmosphere's
makeup. Researchers aren't even cer-
tain how much ozone the atmosphere
contains from moment to moment,
since these compounds are created
and destroyed constantly by sunlight

and other natural forces. For this
reason, researchers have had trouble
dist inguishing natural  f luctuat ions
from abnormal changes.

In this context, EES' work in at-
mospheric chemistry is highly signi f i -
cant.  The Stat ion's Molecular Sciences
Branch is using sophist icated laser
techniques to measure the rates at
which a variety of gases react with
each other in the stratosphere. One
good example of the importance of
this work was a recent study of the in-
teraction between hydroxyl radicals
and nitric acid. The reaction rates of
these compounds are important to
know in any study of the effect of
f luorocarbons on ozone. Stat ion
researchers found that currentlv ac-
cepted measurements of the rate of
reactions between these two com-
pounds were inaccurate. Using the
previous data, a group of scientists had
devised a formula project ing a 14 per-
cent depletion of the ozone layer by
fluorocarbons between '1976 and the
year 2000. Taking into account the
EES-calcu lated react ion rate for
hydroxyl radicals and nitric acid, the
formula would have forecast only a
nine percent reduct ion in the ozone
layer by the turn of the century, ac-
cording to Drs. A.R. Ravishankara and

P.H. Wine of EES' Molecular Sciences
Branch. These scient ists add that this
level of  deolet ion is closer to normal
ozone f luctuat ions and therefore
makes direct  checks on ozone
removal rates much more difficult.

Cont inuat ion of such studies is im-
portant, because the public debate
over f luorocarbons and ozone in-
volves decisions which are di f f icul t  to
make without def in i te facts.
Economical ly,  f luorocarbons are
growing tremendously in importance.
Their  inert  nature makes them
valuable to industry as degreasing
agents, cleaners in the electrical in-
dustry, aerosol sprays and for food
processing and refrigeration. On the
other hand, f i rm evidence that
fluorocarbons are destroying signifi-
cant amounts of ozone would suggest
a varietv of environmental hazards: in-
creased' incidences of skin cancer,  in-
hibited crop growth as well as harm to
smal l  organisms in the ocean which
are imoortant in the maintenance of
the marine ecological  balance.

"With interests as vital as these at
stake," says Ravishankara, "research-
ers are going to have to do a lot
more conclusive studies. Anything less
than that wi l l  confuse this verv cr i t ical
issue."



Small minortW firms helped bV Stqtion
Small ,  technology-based companies

face major problems when they start
to develop new products. Unl ike ma-
jor corporations, they do not have
staffs qualified to undertake the
technical  aspects of the commer-
cial izat ion process. ln adddit ion, many
are enter ing the manufactur ing
business for the f i rst  t ime and lack the
experience necessary to market com-
petitive products. These difficulties are
part icular ly true of smal l ,  minori ty-
owned enterpr ises, because their
owners are typical ly newcomers to the
world of  industr ia l  management.
Often, they need assistance to get
started on a sol id foundat ion, and EES
provides that help through i ts award-
winning Technology Ut i l izat ion and
Commercial izat ion Center (TUCC).

Ceorgia Tech's TUCC Center is
sponsored by the U.S. Department of
Commerce and serves two funct ions:

r lt evaluates and oversees seven
other federal ly-funded TUCC centers
around the countrv;  and

. l t  orovides direct assistance to
Southeastern inventors and en-
trepreneurs in gett ing new products to
the marketplace.

The program has been in operat ion
in EES' Economic Development
Laboratory for four years under the
direct ion of Ed Bethea. The Center has
done i ts job so wel l  that recent ly the
National Business League awarded the
Stat ion one of i ts f i rst  four Berkeley C.
Burrel l  Awards for minori ty enterpr ise
development.

TUCC's pr incipal role is to show in-
ventors and entrepreneurs where help
is for their  soecif ic needs. The Center
coordinates technical  assistance on
the Ceorgia Tech campus and iden-
t i f ies sources of f inancing for en-
trepreneurs. The objective of the
TUCC program is to st imulate and in-
crease the capabi l i t ies of minori ty
f i rms who want to exoand and
penetrate growth industr ies, par-
t icular ly in the manufactur ing sector.

TUCC provides free evaluations of
new products and product ideas. l f
they are found promising for commer-
cial izat ion, the Center staff  helps the
inventor to formulate a commer-
cial izat ion plan which may include
product development,  f ie ld and

market test ing as wel l  as f inancial  and
manufactur ing requirements. Several
years may be required to obtain
results.  In the program's four years of
operation, two product ideas have
reached the commercialization stage.
One is now being retai led; the other is
ready for marketing in the next several
months.

The product on the market today is
cal led the Kibbie Kapsule. Developed
by a Louisiana businessman, this
device detects and orevents oi l  leaks
that sometimes develop from pinholes
in the elbows, tees and joints of pipes
of oi l  r igs. TUCC evaluated this inven-
t ion, assisted with modif icat ion of the
ini t ia l  design, then helped the inventor
to f ind f inancing. The Kibbie Kapsule
was installed on offshore oil rigs of
Union and Mobi l  Oi l  comoanies.
Mobi l  is one of 30 businesses, govern-
ment agencies and universi t ies which
are represented on TUCC's Advisory
Counci l ,  a group of leaders which
takes an act ive interest  in the
program's clients. The recorded per-
formance of the Kibbie Kapsule great ly
encouraged the involvement of Urban
Nat ional  Venture Corporat ion,
another advisorv counci l  member

EES lS helping small minority companies and
inventors who are trying to commercialize new
products. This "plant guardian" is one promi-
nent invent ion promoted through this
program.

which invested $150,000 in the pro-
duct and extended a $300,000 line of
credit .

The other product near commer-
cial izat ion is an ornamental  house
plant guardian. This device uses a
spring- loaded mechanism to hold
hanging plants and to measure when
thev need to be watered. As water is
poured into the plant 's pott ing soi l ,  the
extra weight of the plant causes the
spr ing to uncoi l  in a spiral ing mot ion.
When the moisture evaporates and
the plant 's weight lessens, the spr ing
retracts in the same spiral ing motion.
This movement causes the plant to go
through several  360 degree turns, a
feature which exooses all of its leaves
to sunl ight .

Market ing for this device began last
fal l  in the At lanta area with nat ionwide
market ing a possibi l i ty for this year.
Sears Roebuck Co.,  also an advisory
counci l  member, is interested in retai l -
ing the plant guardian. TUCC's con-
tr ibut ion to the product 's commer-
cial izat ion began with design
assistance. Suggest ions by Tech
engineers greatly reduced product
costs for the plant manager's injection
mold and made i t  much easier to
assemble. TUCC staff members also
helped with the development of the
loan package which was recently ap-
proved by the Small  Business Ad-
ministrat ion.

It is difficult to estimate how long the
average commercial izat ion period wi l l
be for most products which TUCC
helps to develop, because this kind of
program has never been tried before
and there are no landmarks to guide i t .
Nevertheless, Bethea predicts that it
wi l l  probably take a typical  business
around three or four years to go
through the ent ire development and
commercial izat ion phases, but the ac-
curacy of this project ion depends on
many factors. Once the program's ap-
proach has been refined, Bethea
bel ieves i t  wi l l  be usable on a broad
scale.

The Reagan Administrat ion appar-
ent ly values TUCC's work. Despite
substant ial  cuts in government spend-
ing for the current f iscal  year,  TUCC
funding from the Department of Com-
merce has increased.
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Innovative wood
energy system
featured on NBC

An EES demonstrat ion of an in-
novative wood energy system recently
received national exposure on NBC
News. Network reporters filmed a pro-
gram at a soy plant in Valdosta,
Ceorgia, where Stat ion engineers have
helped Cold Kist  Inc. instal l  a wood-
fueled boi ler which can produce
heat from wood waste, Peanut
hul ls and pecan shel ls.  The Depart-
ment of  Energy sponsored the
demonstration to show non-forest pro-
ducts industr ies in the Southeast that
wood is an economical ly feasible
source of heat for some manufactur ing
processes. EES managed the project
for DOE and selected Cold Kist's
Valdosta plant as the demonstrat ion
site because of its good potential for
energy savings, the technical  com-
petence of its engineering staff, the
stability of Gold Kist and the easy
avai labi l i ty and comparat ively low cost
of wood fuel in the Valdosta area.

Construct ion of the plant 's boi ler
began in October 1980 and the system
went into operat ion in May 1981, sup-
ply ing steam for al l  p lant  re-
quirements. Wel lons Company of
Sherwood, Oregon, designed and
bui l t  the boi ler with a unique f i rebox,
consisting of three separate "cell"
burners. The shape of each cel l  is
cyl indr ical  and the design al lows for
underfeed and tangent ial  air  supply.
The cel l  c irculates a turbulent mix of
air  and fuel  which promotes complete

THIS SOY plant owned by Gold Kist lnc. in Valdosta, Georgia, was the site of a wood energy
demonstratlon project sponsored by the Department of Energy. EES engineers assisted Cold Kist
in installing an innovative wood-fueled boiler.

combust ion of the fuel .  The hot gases
release the unburned and heavier par-
t iculates to the dropout chamber. At
the same t ime, downstream col lector
devices remove the finer ash particles.
Combust ion temperatures in the cel l
range from 2000 degrees F. to 2500
degrees F.

EES conducted a study of wood
residue suppl ies wi th in a 50 mi le
radius of Valdosta and found that
pr ices ranged from $6 to 14 per ton -
or 75 cents to $1.75 per mi l l ion Btu's
del ivered to the plant.  In contrast,  the
company paid in excess of $4 mi l l ion
per Btu for natural gas before convert-
ing to wood energy. The system's f i rst
year of operat ion wi l l  end in May 1982
and Stat ion engineers est imate that the
soy plant 's boi ler fuel  bi l l  wi l l  drop

from $2.4 mi l l ion annual ly to approx-
imately $ ' l  mi l l ion.  Approximat ing the
capital  and operat ing costs of the new
system at $700,000 a year, the net
energy savings should total  around
$740,000 a year - or roughly 31 Per-
cent. EES projects that the system will
have a simple payback period of 5.8
years and a discounted payback
period of 3.9 years.

EES bel ieves the Valdosta
demonstrat ion wi l l  establ ish a base of
knowledge for other industr ies at-
tempting to exploi t  biomass energy
economical ly.  The proiect wi l l  provide
a system of methodologies which
companies throughout the country
can use as a model.  Further informa-
t ion on this project is avai lable from
David Harr is at  the Stat ion's
Tech nology Applications Laboratory.
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