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UCTION

The OCCUPACS in `this booklet are the out-
, growth of an interestin issisting capable high school -

students as they seek challenging career oppor-,
tunities. Concerned young persons today are in
terested in the. intelligent utilization and conserva
tion of America's energy resources. Fdr these young
people, careers that offer an opportunity to be of
assistance to our nation in conserving energy re-
sources offer a high opportun:ty. With this thought
in mind, the present effort was undertaken to inves-

. tigate energy-related careers which seem to offer theenergy-related
prOmise for putstandingbigh Khbol students.

4
,,,.. What has resulted from this effort is. the group of
OCCUPACS which explaihs,.eareer opportunities. In
each of these fields, itis pOSsible for an individUal,to
Make a significant contribution toward the solution
of . America's energy problem. No one Career, of
*course., dbals directly with all eribrgy-related 'prof),
lens. Howevec, it is possible for one to gDecialize in
quite traditional areas in such fields as engineering,
yet ,s,tift.have an opportunity .to make a substantial
impacrod energy-related problems.

_APpreqaajion is expressed to-Dr. Donald-1. Clark
for his leadership in formUlating the approach to the
probiern, to Dr. Christopher Borman for his support
of the activi y`through the Center for Career. De-
vflopment znd pccupational Preparation in the cot
lege Of.EducatiorV, and to Dean Frank W. R. Hubert
fpr hiS continuing interest in energy-relajed educa
tional activities. This prbject was supported by the
College of Education allocationOrganized Research
Fund, Texas'A&M University.

A special note- of thanks lo those. persons who
worked diligently DO-the-project: to Mary Anna
D5vis,.Misty Gibson, and Dan Langen for preparing
the several drafts of the OcCUPACS;.to Wily Cal-
vert for her efficient work as proteCt seiretary;
to Helen Finney for her interesting-art work; and to
the fine. team at the University Printing Center for
their production work, Without .the close coopera-
ion of All these individuals, it would have been im--
ossible to prepai`e this material in the time availa-

,le -
.

Reactions from a group of teachers participatirig .

'n the Department' of.Energy 'sponsgred Faculty De
e pnient Workshop &wing the 1976 summer ses-

provided.a number of helpful editorial
However, the summer schedulesdid not per=.

opportunity for field testing witti:bigh School
a e'reIders. Consequently, it woutd be-most helpful
if thos who use, read, or interact with the DC-.
C PAC would provide a commen.cconcerning their
usefuln s and suggestions for their revision.

DanierL. Householder
Project Director
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RiSEARCH. AND ,,DEVELOPMENT

When you walk into an air-condition class-
room, drive a car that gets-goed gas Mileage, or call a-

.. friend who fives a thousand miles away, you are
enitlyirt the benefits of research and develonment.
Researc and development (R&D) is the .common
elenomi tor, of all the fields of engineering. It offers
a variet of careervito persons interested in using
their tal rrts'aiid abilitles to help improve the world.

What t Research and 06elopment?

ResearCh, usually clone in a laboratory, is an
effort a seek otit neW scientific principle's and gain.

understanding f them. Examples might be find
.mg more efficient means of converting coal to
gasofine, establishing whether fluorocarbons n-
tribute to the depletion of the ozone layer of the
stratosphere, or developing effectiye alternative
energy systems.'

Scouting Research' is also a laboratory activity,
aimed at-establishing the technical feh'sibility of an
idea or of a specific objective. Can w&dcwelop
useful, economical by-product .from waste and gar
bage? Is it possible to find a non-polluting octane
booster for gasoline? Can we develop methods of
environmental control which use {less_ energy?' A
scouting researcher must uncover the questions be-
fore the answers can be found..

Applicatidas Research .starts with an existing
product and finds new waysin which it 'can be used
The researgher mutt learn to apply the properties of
a product.work around its.deficiencies, and estab
lista whether it meets the technical and economic
needs of the market.

Product Development aims at the creation 'and
tvoluti,on of a product after-its -feasibility has been
demonstrated. The product _ ,whether chemical
mechanical, or electronie --iS modified and adapted

. cyntil it performs effectively in its intended useuse:f This
work is usually dune on a larger scale and:With a
greater variety of Materials than a laboratory situa-
tion offerS-Jhe potential custoryhfr is often.an inte-
gial part of product development.

Process Development seeks to define an eco-
nomical and practical method of manufacturing the
product_ Since the product must be manufactured.
on a large commercial scale, 'the laboratory prO
cesses must be translated Into, a small pildt process-,
where rates, yidrids,- economics, and th effects of
the process are eValuated and 0Ritminid, A great
deal of product. and market testing most take place
before deSign and construction of a/commercial I.
plant, /.

Where Does It Happen?
Where research and development occurs de-

pends not, only on which field of engineerirfg- you
choose, .but whether you work in education, private
enterprise, government, or industry. At the univer,
sity level, research is performed by,individuals-,and is
usually very basic in nature. In government},..most_
research is related to,dational-pribrities, such as de-.
tense', the space program, or energy independence.
It is frequently carried out byteams of researchers
either in government laboratories or at a university
or industrial laboratory fund 5r overnment sponsor-
ship. Comniercial firms or nsulting ,laboratories

i



do research that is needed and paid fc rby clients
sponsers who do not have their own facilities.

In industry, research and,clevelopment has the
underlying-'objective of making money for the com-
pany by developing a new product, a new apetlica-
tion for an existing product, or a new or improVed
process. At the same time, the purpose of R&D to
improve our way of life should remain foremost. In-

s dustrial research is usually done bY,teams, or by in-.
dividlials within a team effOrt.-

Who is the Researcheil
Regardless of the nature:o(/the technical activity,

or where, carried 9.01, the most important
resource is the. individual kesearcher, .,,vhetlier he or
she is a member of a team or ari individual inyes-
tigator. This person may trained in science or
engineering for bottt). The Level of academic degree
required to function effectively- in R&D vanes, but in
many 'companies it is almost a prerequisite to have
doctorate to be cp9sidered for the top management
position in research. You can, howev-er; be suc-
cessful in engineering- research And.development
with a bachelor's or master's degree.

Probably far more impo(tant- than specific de-
gree's are the personal -characteristics of the re-
searcher. An inquisitive nature, originality in think-
ing, a flair,for finding the pra,ctical solution-, and the

ability to plan and carry out a systematic; investiga-
tion-arc all highly desirable, attributes. Also impor-
tant are a high level of persistence in the face of
adversity, a belief in one's self, and the drive to_
complete a task successfully. I

To succeed in research, and development,, the in-
diviclual-mcist. constantly ,be aware of technical and
intellectual. obsolOcence; continuing education is
an important part of a rest ilrcher's life,

Reward and Opportunities
Research and developmynt is not the route to

riches, but the productive researcher is reasonably
well paid with a salary Comp.-arable to that in other
areas of engineering: The work is challenging and
satisfying.-This.in itself is probably the greatesbre-
ward.

Opportunities-in R&D are growing.'Ivis apparent
that many of today's social problems and national
objectives pollution abatement, health mainte-
nance, prodoct -safety, new energy 'sources, and
energy-efficient processes. must be accomplished
largely through new technology emerging frbm R&D
programs., It is most likely that engineers will con-
tinue to find significant challenging, and attractive
employment opportunities in research and de-
velopment. .



PROCESS ENGINEER

Whatshapperr; whtrt a "risearch and development.
group comes up with a new process for refining oil ,

or.a cleCitil011 is made by Exxon, to build a new plant,
or the market for electrical energy in a specific area
iricreases rapidly{ The inforMation is clunk" over to
a team Known as process eriginepis. The phiiniinary
work for Ole design of a new plant or process is the
responsibility of this group. The engineers making
up the team may-be from' almost any-specializatiim
-- mechanical, clectrical, nuclear,lvtroleurn, or
chemical: engineering.: They all must work together
to-insure the accuracy of the initial design.

orWhat is Process rigineeringi
. .

The first step in process 'eng eering is a quick
preliminary design. This enable the team to make
anestifnate, of capital outlay and operating cost, and
determine what environmental and other problems
can be expected. From this, it can be determined
whether the proposed plant is likely ,to be suffix`
ciently profitable to justify the investment and
risk. Then the more complicated task or the actual'
dfr sign nprocess begin4. It is this step" that gigs the

:engineer involved in problems such as energy ,con=
nervation and environmental protection. What
source of power will be economically suitable in the
world todav and in the face of growing energy.

shortages in the future- Lttiviroiinlental protec
laws concerning the locatio'n of the plant and the
raw materials It uses must also beconsidered. The
design must neat br:come obsolete because of out-
side forces, Rdont for expansion .and adaptability to

. change must he. included in the design and constant
attention 'must be given to safety.

The task of the process engineer is a diffiCult one
for he must consider all these things iii Addition to
his Main responsibility of designing -an accurate, of
ficient -system of operation's for the new plant.-

Who is the ProceS-S Engincerf

I f'a person likes hard work, truly enjoys and is
it the type of creative tliinkinF3 required in en.-

gineering,. he maybe a prospect for a career in pro-
((Nis engineering. However, these are only the be
ginning requirements necessary for success. As early
as high school, the prospective -process engineer
must demonstrate a firm grasp of the basic tools of
mathematics, physics, and c_hemistry. Oecause the
process engineer works as.a member of a team, he
must be able to fully communicate his ideas .both
orally and inwriting. The ability to-learn quickly is
also important, as the process engineer is constantly
faced with new; information and change:



A. bat helor's or master' egret' ill etip,Inee
required for the Process eirgineer_A clot tomb, is
k ss important, antti excessive specialir.ltion may not
be as advantageoris.as a brood knowledge of more
than one pluse of engineeriraN,

vVlfv re Dries Eli' world'
engineers usually work for enginverin

Onili,hri (s, fir 11 engineering departments of large.:
('onll)arlies such as Uxxon, Duront, or Westing-
house. Some proc engineers wrirk (lire( tly with
operation,: after flu
pleted; ev9itiating,
existing-process('s,

nstrut boll of a plant is-t oni-
ipervising, arid redesigning

C)pportrittilies and Kvwa
the opportunities for engineers are wide

open. Because of the rect,nt i .yripasis_ on national',
energy independence,.the energy producsrrig ihilris
t are constantly grovving; develdping new
resses, and building new plants to meet the need.
the demancl for the I et; skills of the process en-
Oliver is high,

Tiorttinitie for advancement th
nginevring are 'flirt broad tango of kil,ls

necessary in the dbiagn prot,ess make the prole
,engineer an,excelleut 1afirlidait, for managemeut as
svelLab other phases, of engineering.

lallries ill .process engineering are ((Mir) qitive
with 'most other areas ('It engineering, britTrew' t
compete.with the pip-material rm,vords Of the; field..
A a reei'in process 'engineering offers highly in-

t.wresting anct-ehallengnig.,,Vt_irk,,a scnse occorn.
,plishment, a dim ncl_;. h i a. real offect on industry.
and the Work', and a Bever` -tnling opportunity for

LPlearning,
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ENVIRONMENTAL CONTROL ENGINEER

In the t. .1 growing ellCr crisis, the Amen-
t Minn is ponstantly urged to re tit e energy

vaste by- funning on untie( essary lights, insulating
heir homes, and adjusting thermostats. All 1111--4.
hings ainitt tinder the heading of environmental

control. Marl's attempt to tontrol his on\ ironment is
one of the greatest (tilprIts in terms of energy use
and vaste. Cim4ervation one way to redo( I., the
.01tirninous consumption of energy by
environmehtal control, but many people riquse to
ackntivleclge the rvality'ot an energy (risk. Many of

r industries betonte .handicapped and inefficient
wilco forced ty tamserve energy I Ind reduct-oper,it;
Mg power, Constinwr conservation is important, but
we cannot rely upon it as the only answer to the
enemy crisis. We must depend on the advances of
envirorintental control engineering.

What is Environmenlai control 1,nginvering
Ltivironmental «mho, ent_Cunpasses of man's

churls to change his existing eiwrIonment - - light -
in and air tronditionin, insulation, new

A career in enviionniental
I engiiii.eting tild int hide designing heat-

ing veiitilalion, and .fir conditioning .(it\rAt.) sys
IemS toll nuclear /fossil fuel power plants, jiform-
ing energy conser 'ation. sttiri,its on wninteicial and

. industrial tat tithes, or developing more energy ON-
/lent lighting' systems for es, I he efforts of
an IIVAC bikini er may he dire( fed toward the
analysis and design otadvaiii: erljesidential mid ill.
thistrial energy management. systems. Many indus-
tries now employ an energy systems engineer whose

1011 entails systems atlal design. amd project
managermnt relating to energy.; load management
through thermal storage; and solar energy heating
and fooling applic atiOns. The role of the thentit al
engineer in environmental ronlrol might be in de-
yvloping nest' materials for ifisulation purposes, or .1
netx t oolant.tnr air t onclitionmg systems. Whatever
tlie_la-A, the purprew is Ow %amt. to redo( e
energy onkaimptIon maintaining .111 clip lent,
Ill`l t,%%.11$ level 01 t`11% II( )11111(111.11 (

r-A



1Vho the Imironn ental Mit)! I ngincer
lit. engineer i.vlit) tvurks in the are,' of

irotunotol ((nitro' ma ht. o spi idled In orie or
more tit martv fields of enowering me( hanical.
lionm.11vIct trit lighiing systems, Or I l\'A( . A

hot helor's or master's degree Alit! a
rlarr tri hell) colve the energy prohlem are minor-
tint prereque.ite% for career in environmental ((in-
to&

over preparatio should begin in high ti( 11001
%1 I a '.011(1 ha( 1,1;round in matheinatir

and lent r. A sown' profit len( y 111-

'411014h. 111( 11141111g 1)11111 AIM)
net ssary tool ot the t'llg11114V1

%Viten. 1)oes Ilv Worki
I he engineer Intere.,teil in t'nvirunnll'nt.rl 011111)1

ha,. man% 4 ,11 tt'l ttp111)11s 1100110114 1110 t 110(1ct.. P41s-
111tIft% arc Available Ill eiwuleering hints, aidlitt
tura! firms, 114(..111.11 1.11)(11,11ttlict., 11()%pital., pi Walt.
t'llftql111%(', gt)1t.r11iliont. riniversili% and even an-

r VVII0revor an environmental ( on-
to)! engineer %Am ks, he loll he engaged ill lescon
development,, design, sting, ()d( Eton, opera-
tion and maintnam t., mike'tute, anti .)ales, or ad-
ministration

()pnorttinities and Ret.ards
the 11.101ii 0114111.1%1 on enero: It '.otir

and r unser% Al ion, ()ppm trim in the .110 of
4'IlVitt)111110111.11 t ontrol arts plentitul. A !met glom 0
through the !ossified advtlItising of the plidesslonol
ittuinok %sill inform the pp)spet I of ()pelting,. ill al-

mos 0-ery environme (0111101. Salaries
and henelits are %(n' good anc opportunities tor
arlvanr enl('nt Ott' tXt itt't .111%1 ()1 the rapid
grovvtli ()t 11114 industry.

A person 4' hill; hallonge, I)(111'.ihililyill
sonal and plolessiculat development, and .1 t

toilhibule 10 thr energV shotilri
skier A t Alecl in onvironmentol t ontrol.
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STARTING YOUR SMALL
ENERGY

Are yotr able co-think I and make important
de( 'mons on your own? Are you interested in provid-
ing for the luture today? Do you want to be your
own per in and call the shots? Do you think you are

energy-rola -4-beKiness is in you Rini re. Many

being rn wd oft by the energy crisis? Li you answer
positively o these qiiystions, perhap a career in ,in'

Inkiness pporniftities already exist in energy-
related fields; new careers are Constantly emerging.

Oil and is prices Are increasing, while alternate
loons of energy are currently not available in signifi-
cant quantities, Some new eneigy saving devices are
being developed by independent research
Laboratories, but many more are needed, Individual
inventors are generating ideas (..vhich need to he de
veloped and In-Might into production. Many plOrniS-
mg, opportunities exist tor development, produc.
non, and distribution of these devices.

so, were do you lit into this Montage art career
pessibilities? Anywhere and everywhere! As an in-
dependent industrialist, you could buy patents on
inventions and manuto( lure them yourself, or .you
could arrange to distribute and sell products pro-
dift et! by other lions.

A whole new array of prOWNSiOnd PUblicaliOns
journals, 110%vsivilvrti., Mid n1,1111.1,11% concerning
t'11011-4y and energy ( onservanon are needed, these
oder a viable career option for those whose interests
ond c ompetencieslie in the oleo oi toiling and pub-
lishing,

USINESS IN

Where do you start? First, analyze yourself, What
do you like to do? What scuts of skills do you have?
What sorts of jobs have.yoci had thal,might aid you in
your Choice of a career? . p:

If producing things is your main inteitst, you
may want to consider the manufaciture.of maWrialS
or devil es vhich are in high demand. These ramie
from energys.wing thermostats,. insulation, weath-
erst ripping,:and_other_constinterprodUcts4a.li eavy_._
equipment used in the search for'alternate: sources
of energy. 'Fins general area is one of the Most prom-
king in terms of profit potential and market for a'
person wanting to establish a new firth.

Are you interested: in adverthang? You could
work up advertising to promote consumer aware .
tress of energy savers, either by working .is an hide-.
pendent consultant for'diffrent companies to spy-
(Ai( ally advertise lbeamergy savings of their prod-
wets, or you could,head your own agency that
specializes in energy advertising. You might also

k for th'e government designing energy conser-
vation campaigns and helping to sell' taxpayers on
alternate forms of energy; For example, you could
be hired to ( onvilu'e the public to support the use of
nuclear reactors to provide an adequate supplyy1
electriCity,1

Before tily prod la I can be produced, it must go
__through al stage called research and development;

the invention and/or relinement of any given prod-
kii t,- oppi rtunities in research and development

I i



range, from individual laboratory work.to.the estab:
lishment of major enterprises' employing erigirle6rs,
scientists, and other specialists, This group, working'
as a team, may work on assignments ranging from
the deVelOpment of energy-saving devices to the es-
tablishment of a supply, of alterbatCforms of energy.

If yob have a technical specialty and enjOywork-
ing with people in a less-structured environment:
you might consider a.career as a consultant in one of
the energy-related fields. Whether you are an engi-
neer, a scientist, or a manager, opportunities exist
fOr independent work .with individuals and groups
who -need your services fOr a short period of -time.
This gives the consultant an opportunity to work for
a variety of firms voncerdjed with several types of
problems.

If you would like to run a service enterprise em-
ploying people to serve co i sumers, a variety of op-
portunities exist. Your firm\ might, for example, in
stall such items, as storm indows; insulation, or

tiipping. You might in, nage an iuto service
01 up center. Recycling firms orb; t ()ppm
tunnies for profit in discarded materials which can
he reused in manufaf luring other products or
vent into useful by-product Is.

,So, liow do you prepare for 44:-career in an
energy-related business? Obviously, i3 t is to,your ad=
vantage to consider attending college. Since you will
be setting-up your own. business, either a major or a-
second degree, in biAiness should be most benefi - -.
cial unless you have had extensive experience in the
business field.

You may proceed by pursuing your career-as an
individual or as an employee of a. larger firm. For
example, if you are interested in bio-masS.conVer-
sion (the conversion of garbage wastes into
methanol.; which has many industrial uses
and more projected future usel you -should con,
sider majoring in a field such as chernical engineer-
ing or chemistry. You might then want to work with
firms dealing in this area, since large quantities of
capital are required to ger started. Once_you have
acquired smile experience (and perhaps some for-
mal business training in addition) you might con-.
sider establishing your own firm specializing in ;he
area of most interest to you. Of course, as .a man-
ager, you'will be able to hire consulting-eng-mters,-
architects, accountants, and scientists, since it is ob-
vious that no one can be a specialist in all these_
areas.

If lack of capital is a barrier, you should be aware
Of the fact, that many private investors are willing to
sink money into beginning companies. They are
especially favorlible to highly technical products and
newly patented itenis betause of the_lack of compe-
.tition in similar products.

ttittr, 11111
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If you are' orie of he lucky few holders of. lar
amounts of capital, on should consider financiajly
backing a new Any, Well managed, they tiny
provide an exceptinfil return on your investment

So, if you think ythi can handle the day-to-day
risks and pressures that accompany busine'ss ownee7
ship and if you really are concerned about our
energy problem; th(4you may be ready' or a-career
in energy-related businesses.



THE ARCHITECT IN ENERGY..

The fate -pf the architeCt is the strangest of all.
HoW often he expends. his whole soul, his whole
heart ,And.passion to produce buildings into which
he' himself may never enter."

Although less true ioday than when itmas written
ri the eighteenth century, Goethe taptyres the es-
sence of an architect in this-statement. Architects do
indeed put a lot of tHernselves into their work. They
expend tremendous amounts of energy and time
planning, designing, and supervising the construc-
tion of all types of facilities. They are responsible for
designing the type of facilities desired by a.client and

----to-build it in` most efficient manner possible
without sacrificting quality. They are responsible to
thccommunity to build A structure that will comply
with existing laws, regulations- and restrictions. In
addition, they are responsible to themselves to meet ,
each design challenge with brilliant innovative build-
ing.

Architects will be necessary to society probably
for as long as it exists. They perform the necessary'
function of designing buildings. Without them,

uctures would be'haphazardly slapped together,
which may be alright for a shack, but definitely is not -.

acceptable-for a thirty-five story office building.
An architect's first encounter with vproject is

generally a meeting wfth the client. He discusses
what is needed with regard to size, usage,, prefer-
-cm:es and financial limitations of the customer.'

The next step, which may -really be part of the
first, is to visit the site The architect takes into ac
count the climate, soil on Which'the building is to-be
constructed, water table and contours ofthe land.

He then works up a rough der in which is shown
to the customer for revision or japproval. These are
developed into the- final design and working draw-
ings. The final design shows exact dimensions of
every portion of the. Lluilding including the-location
of electrical outlets and fixtureS, plumbing, heating,
and-air conditioning facilities, windows, doors, and
all other features of the building,

In fabricating the final design and specifications
the architect may consult with an engineer to deter-
mine4ypes of building matdiials suitable to the site
and design. He may also consult with electrical and
mechanical engineers to determine the type and ex-
tent of, facilities needed.

.

Included in this list of available consultants are
landscape architect's. It is their responsibility to de-

. sign the setting for the building by placing it in its
most advantageous spot in regard to prevailing
winds, available sun, etc. The -landscape architect
also 'designs parking, planning and pedestdan

The architect would then, with the clients ap-
proval, select a. construction company to erect the
structure. This is usually done on the basis of bids
where the lowest bid is generally selected,

Canstruction of the. building is left to the contrac-
tor, but the architect needs to make certain thaj his
specifiCations are faithfully followed.

An architect must possess a wide body of knowl-
edge, He is expected to understand construction
methods, be Able to apply engineering principles in
the use of materials and in construction. He must
also must be up-to-date on new issues-and methods



such as use of solar panels and building_ s designed to..
maximize the beneficial effects of the climate.

In order to become an architect, a person must.,
study rchitecture at one of the seventy-nine accre-r
dite colleges and universities. .The architecture
program,is generally a five-year program in which
the student learns about materials, structural
strengths, aesthetic qualities and the development
of building plans (among other,things). In order to xi

practice architecture in a state, a person must be
licensed and registered in that state. Licensing re-
quirements normalTy mei-0e three years of -nrirtic-al
experience in a registered architect's office be-
fore one is eligible to take the state exam. Upon
passing that exam the arc itpct will usually continue
in that office working up jobs requiring more ex
pertise and -responsibility. The eventual goal of the
greatest niimber,of architi cts is to establish their

,own practice.
Persons interested in architecture should have a

keen intelligence ,and many of the aptitudes. arid,
interests found in the businessman, creative artist
and scientist. The aspiring architect needn't be a
great artist but needs to have a talent for'draWing
along with `.creative mind and an understanding of
good business principles.

Energy saving devices are a rather. recent de-
velopment which the ifcchitect must consider in de
signing structures. The devices, which include such
things as improved insulation, solar panels and
thermal pane glass have been developed by research
engineurs and design laboratories, The architect

must choose'a device which will be the most benefi-
cial to the building .in regard to cost and aesthetic
qualities. .

The architect needs to employ newly developed
materials creatively. In a sense, buildings are exper-
imams where the architect and the engineers ob-

- serve the consequences of using certain new mate-
rials,' energy conservation devices,4 or building
methods. Certainly, a risk is involved, but it is

ma-highly predictable risk in which many of-thQprob-
lems have been foreseen,

The, architect is becoming more and more in-
yolved in refurbishing and restoring older buildings.
Many of these structures are simply returned to their
qnginal stale, but many more are redone using some
sort of energy saving materials in the process. For
example, why not add solar panels to the roof of an
old building, especially if they won't be seen? Many
older homes were built with almost no insulation.
When they .vere built, the cost of energy to, h -at and

.cool themkWas lower than the cost of the insq, anon.
Therefore, when an older home is -redonei- thel
architect almost always adds insulation of some sort,'
whether it be fiberglass bats or the blown-in type of
insulation. .

Architects do play a rather major role, in imple-
,

menting energy conservation. They must know
when, where, and how to use which devices and
they must at the same time try to save their clients
money. Sourfd challenging? It is. gut is not with-
out personal rewards such as special awards and
rectignitiOn for the very good.



MANAGE ENT IN ENERGY-RELATED
BUSINESSES

When you think of management, what conies to
Mind? The president of a huge manufacturing corn-
pany making million dollar decisions from his walnut
desk or the chairman of the board of a large bank
running the business from the board room? These
are indeed kinds of management. But, most stu-
dents, by the time they become seniors have already
become actively engaged, in the pfactice of man-
agement. A committee chairperson directing its
members in carrying out various tasks is a manager.
The editor of a school newspaper giving assign-
ments to reporters, photographers, layout and-circu
lation people is also a manager. Just about everyone
who supervises, directs or assigns tasks can be
termed a manager.

Then, what exactly is management? One of the
simplest and most accurate definitions of manage-
ment is: "Managetnent is the art of getting things
done, through other people.- So that means that
anyone who delegates responsibility to other people
could be called a manager. A service station owner
directing the activities of \ervice personnel and the
director of overseas operations in a multi-national
petroleum corporation are both managers. Many of
their tasks are similar in nature.

There are many words which are synonymous
with- the meaning of. management: words such as
administration, supt_rvision, leadership, direction,
foremanship and executive function. Although these
words imply totally.different occupations, the jobs
all require implementation of the basic skills of man-
agement, These skills include forecoting and plan-

ning'organizing, selecting staff and equipment, es-
tablishing and maintaining controls, communicating
and making decisions:

In FORECASTING & PLANNING the ,manager
must estimate what is going to happen in the future
and plan as best he can for those events. ORGANIZ-
ING means that work is divided among people or
groups of people so that there is no duplication of
effort arid every individual knows precisely where he
fits .into the over-all task. SELECTtNG STAFF &
EQUIPMENT is probably one of the most underrated

----- =ski Its-netes-sary-b-crt-the b e s-t-prote-c-t-ea n- fait Wthe
people and equipment se.lected are not satisfactory.
In ESTABLISHING & MAINTAINING CONTROLS the
managbr must have some method of receiving feed-

from his staff so he can determine whether or
not the project is running smoothly.

Without skill in COMMUNICATION the manager
will not be able to make use of ariy`of the other skin
outlined so far. Also inherently included in com-
munications is a great deal of psychology. MAKING
DECISIONS is probably one of the most painful and
difficult tasks Of management. They must often be

-made from inadequate facts and -with very little time
available.

A quick glance thrbugh the want ads in a news
paper will tell you that the variety of jobs in the field
of management is almost limitless. One'''-kpecially
fast growing and lucrative area is in the energy.fidld.
Many expanding new companies are seeking mana-
gers. in every area from vice president of refining
which requires cost management skills in a refinery

'IS
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environment to a sales manager for solar panels. The
production of energy-related products is a very fast
growing new field which demands more and more
people with skills and :experience in management,

xecutive
rainin

The typical preparation for a career in this area is an
undergraduate degree in some technical or scientific
field.and a master of business'administratiorf tM(3A)
While an MM is not a necessary prerequisite to

being employed as a manager,' a person might be
inhibited somewhat in his/her climb up the corpo-
rate ladder without the proper training. Many com-
panies will hire young.college graduates for spots in
their executive training programs. These are courses
through which a company assures itself of a compe-
tent, well-trained staff.

Successful managers share a number of similar
personal characteristics with perhaps the most uni-
versal being a willingness to work hard. Long hours,
travel on the job, and "free-time- concern with
business are accepted as a matter of course by most
managers-. Other traits include charismatic leader-
ship, the ability to get along with other people, win
their respect and motivate them to peak p,erform-
ance. One thing tha't separates a good manager from
an average manager is the ability to take a situation
or problem and reduce it to its most elementary
components in a matter of seconds, make a deci-
sion', and then act on that decision.

Energy is an exciting, forward-looking field seek-
.
ing to provide for our future. As long as our society
remains reasonably civilized we will have a need for
some source of energy, whether as crude as wood
burning fires,or as sophisticated as a nuclear reac-
tor. We need someone to discover and produce that
enemy supply, Someone will also be rfeeded to Nan
and-forecast for future needs, organize what work is
done by whom, select staff and equipment, receive
feedback from employees and customers, com.
municate effectively, with others in the organization',
and make decisions concerning business. Would

be that someone, the manager?



TECHNICAL bM

When you think of communication, what image
do you create? Television documentaries? Radio
news broadcasts? Telephone data transmission? A
letter from your grandmother? These are all forms of
communication that'are used day by day as means of
tansferring ideas or thoughts iron, one person or
'group of persons to another. Without communica-
tion, our sophisticated society would experience
immediate regress, rather than progress, back hun-
dreds of years. Can you imagine not hedring about.
the latest rocket to Mars- or a cure for cancer? Isn't it
nice that a set of directions comes with your new
calculator? So, technical communications are, in-
deed, a vital pnrt of our society.

Many different and widely varied tlelds are in-
cluded within the broad area called communica-
tions, The two fields covered here are technical writ-
ing and technical photography.

Technical Writing
Technical writers understand the language of the

scientist or technician arid possess the ability to
interpret it clearly and,accurately for readers who are
not scientists or technicians. Thesewriters'act as the
liaison between the scientist-researcher and the un-
informed reader. They must know a good deal about
the technical aspect of the project before they begin
to try and explain the project to others.

When a writer begins a project the first step gen-
erally is to become familiarized with the project. This

--is done -lay talking to technicians, watching the re-
search progress, reading pre4100..articles and taking
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'copious notes. A rough draft is prepared and re-
versed. It is edited by either the researcher or if the
writing department is large enough, it is edited by
senior writer or editor. The ability to get along well.
with others is a definite asset since the writer may
work as part of a team assigned to a specific project,

Technical writers are not liMited just to writing
Up research; there are many other writing areas
where they may choose to work, The writer may
prepare service Manuals or handbooks, inktruction
or repair booklets, sales literature, research pre o-
sa Is and reports, contract specifications and re-
search abstracts. A person may also write publicity
releases, catalogs and brochures. Occasionally that
person may assist in the preparation of speeches, /-
articles, and other scientific papers and manuscripts.
A technical writer usually remains anonymous, with
the scientist taking credit for the research as well as
the technical article.



Writers must have a firm background in whatever
scientific area they choose to specialize in Quite
often, they will major in some scientific hold in col-
lege, work in the field for a while and then gradually
begin to write technical papers. A technical writer
needs, in addition to a technical background, a liter-

' ary background. Since words are the tools and
machinery for a technical wrier, a good command
of the language' is a prerequisite to effective com-
rnunication.

Along with a background I in English and science,
a writer needs to possess a sharp, inquisitive,
imaginative mind. I heir a`- jc-lec should be interest-
ing as well as informative ,

Writers may also free-lance, to do this usually
takes years c?.1 diligent work to make a name for

" sell in the field. Technical magazines and trade
m& hire writers to produce scientific articles;

companies who have large research and develop-
ment departments also hire a great many writers.
Appliance manufacturers and the government hire
writers to write brut Mires and instruction manuals.

In 1974, ,ipproximately 20,000 men and women
were hired as technical writers with the moldier
petted to increase as research efforts increase.

chnical )Photography
While writing can be an t means _if c om-

rmirmatmg ideas to masses, photography c on fre-
quently provide an even more env( five m noos. As
Conlucious said eons ago. picture ix worth
one thousand .words.'

Technical photographers' jobs are similar in
many ways to those performed by technical i.vriters,
They form a liaison botween the ter Finical, scientific
world and the public, dr,uvinit both worlds closer
to g ether through their media.

Photographs are used by scientists to document
progress and results erf part iculai- research

projects. A person must possess knowledge of the
research being done in order to take pictures of any
significant value.

In order to understand the workings of their
camera, its limitations and its possibilities, photo
graphers need to have 4-4,00ll technical comprehen.
skin, They usually work with their own equipment
unless a highly specializes' instrument is required
because they are most familiar with the workings
and idiosyncracies of their own cameras 4-1c1 lenses.

One of the traits of a successful photographer is-
an inquisitive and innovative nature,- They utilize
these personal traits to explore every possible angle
of a pcitential shot, making the resulting photograph
a bit more interesting and understandable.

Compared to writers, photographeis load a more
exciting existence. They must travel to the site to do
their work, they may also be called at any hour of
the night or day to document some phase
project. They must be ready to sat -once a good deal
of their personal, private lives to their jobs, hotThost
phdlographers are more than happy to'clo this since
the field ere photography is quite competitive,. Gen-
erally, the photographers, hired, are not fresh from
college but a hit inure seasoned and experienced
this line of work. Many photographers work their
way from a position as a technical writer.

taking photographs fur anunde, the pm_
tographer most work closely with the to:h0o.al
writer iii order to take photographs !hot nrlust at.0 er-
rmely oho the written material.

Hie beginning salary tor a tec Imical writer
photographer is ilenerally slightly above the );al ary erf
a beginning journolist. Salaries vary trom e ompany

mpony and in different parts of the woolly..
It you have a cr-Oative, technical Mind, it you

enjoy travel, and it you are good at wilting or pho-
tography, perhaps a career in communicat,i,ons is just

-over your Lai eel horizon.
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OTTROLE Utvi.E. .GIN EE

The pelt- onopeot fray rilart,y COreer choices
a valiable wi nhin his fie. Id.' The arieas to clnyose from
include well (161 Hogan-CI complet ion ;0i L prriciti
rest- ir, ogirietrrirt s, mit ura I g.os pro do rho
evalatirm a lid rina ncv, -searclr, 111M1.11p,rlieril arid
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'elicTal advice, or-Co ci evitm rnet hod s (orb:ridging wells
into prodUc: lion an cl icont roll log ficrw of 'cell or g_as
and for rees tab! ith ng- flow by artificial 'oval's. after.
natural -110'y has ceased. The pttroleun engineer
may proparel'esulat nevring repo cis anti in n.

:_istuCt special stutfie-i on subjects such ..as .alt - Wat tIr
encroachinv tt acid erit4 irrienl Opera liprls or n-vy bo

lo a-nd geoph-ysic-1 ur-
veys.
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side in tic! s 04p VI wrist er o d cc ctern llrtittd t

irld tiding lice Coast_

An exploration geolaxls.t often vor ) rso,
tNivel,.. to remote sites, by helicopter rind j p, covers

fge irt'as by loot arid orlon works Ill I i't1111%,

Ueginning f or explora don geophysicists
in 1976 we re : I3 S. 13, iDe, :S A 900, Ph.D-13,000

About fifty collor)v$ mid finiversi lies offer a' 13.S,
in geology and one Flom] aid 51xly colleges and uni-
versities offer advanced (les reoi 13egirin tog jobs ar
ostially in field eNplortit iori or research assiOants irl
tahc>ratories. kr Vi 11 experience, he geologist can
look toward' a proniOtiore to project leader, program
manager or of fice roan V,ernerit and research pos
itions.



EX TQRATION GEM-11'51W

The exploration geoph)\sir ist is concerned with
the earth's gravity, rnagnetIC and electrical field var-
iatims. From these variations, conclusions and in-
ferences are -nade concernirkg ,locations of hy-
drocarbon concentrations or minerals. To acquire

eeded information, special, physical arn;f cler-
ical instruments art used, such as sci snioiph,

der, and elect rical-resi sti vity
hey help the geophysicist to imp -the Strbstit

reek formations and locate petroletiin and mineral
deposits. The exploration .geologist computes in
strurnent readings, prepares.,charts, profiles and

, subsurface contour maps, determines desirable

drilling locations and may be required to oversee
field crews drilling shallow boreholes.

Be.ginning jobs in geophysics require
bachelor's degree in geophysics or a geophysical
speciality, A bachelor's degree in related science Or
engineering fields may be adequate 11 co-urse
work is taken in geophysics, physics and, geology,
math, chemistry and engineering. . _

The' 1977- beginning salqries were B.S.-13,300,
M.5.-14,900, Ph.D.-18,000_

'N ftyrolleges and universities offer the bachelor's
degree In geophysics. Sixty universHies grant mas-
ters and Ph.D.'s in geophysics.
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The expl ge©chentist samples rocks, soils;
titer arid sedirrient in streams, vegttati on and other

I materials. The materials are, analyzed for
copper, lead, zinc, g-old, nolybknurn,

rncrcury , and other ore related elements\ From
these analyses the exploration geochemist recorn-
rnendS .locations for more extensive explorations.
Dice to the smolt amounts of metal Measured in the
amples, instrument Methods arc used to speed the

analysis.
Most mine ra I xp,lorati on firms cap loy

ochernists. Others employed by state or fed .

oral, geological surveys, or by universities. A
bachelor's degree with extensive training in geology,
and ,chemistry is necessary: However, Most
geochem ical jobs require a master's or doctor's (le-
wee in geochemistry.

The salaries for an exploration geoehertiist ai
comparable to those of an organic chemi
11,50k; ?A.S.-13,600, Ph.D.-18,70Q.

The degrees necessary for an individual_ to be-
come an exploralion geochemist are available a
numerous colleges and universities.



The energy d lemna .has created a ,situ ion-de-
I snoreore fining engineers than have been
graduated by coil ges and:universities the resu it
has been a serious horlage and an excellent oppor-
unity for graduates n the field. The demand for coal

mining enginecrs h. s prompted the highest starting
salaries and choice f several good jobs.

Mining engineer j bs deal with extraction of coal
mitslocation in th earth and its, transportation to

a marketing or prepa lion point. The job: may _re-
quire the engi neento be responsible' for planning
new. mines laying .o t the system and specifying
power, vent lation. hau age, drainage, environmen- .--

tal standards and cth-er r Auirements. This engineer
may plan location and d v lopment of shafts, tun-
nels, and chambeCs,, 'Jaya t and -oversee construe=
tion and operation of ac ss roads; water power
supply., drainage, rail' and nveyor. systems, and
materials separating.cleanin grading, and reduc-'

I

tion fa ilities.'State'rand federal regulatory agencies
utilize pining cngineerS as inipectors and for train,
ing purposes. Research institutions.also employ min-
ing engineers in attempts to improve mining proces-
ses which_ require the mini ng _engineer's_ sfiecial
knowledge. Other jobs are available with consulting
firms and on university faculties.

The average starti4ng salaries-for mining engineers
in 1977 were comparable to starting salaries-in other
engingprink-fields: B.S.-1Z#093, M.5.-14,979, Ph.D.-
2044:14

Twenty-two colleges and universities: offer de--
- green in mining prigineering..Various-schcilarShips,
and loans are available for qualified studerits.'Sev-
eral of the colleges offer work-study programs in
mi-ningc engine.ering that can aid `thee student
monetarily and provide 'valuable experience which
generally permits_ entrance into a higher _position
upon graduation.
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' A mining geologist spends a portion of his career
at,operating mines, The major emphasis of his job
providing significant data concerning rocks, are
and minerals, for.mine planning, development, arid
production. The tasks involved, may be updatiqg
mine geologic maps, plotting. and studying the re. -
sults of exploration and development drilling, and-

; recommending additional exploration and de.
velopment.

A bachelor'sdeiree in geology or geologic engi-
neering with emphasis on or deposits provides the
mining, geologist with the necessary background to
begin professional employment.

Most mining geologists are found in various min-
eral industries, state and federal bureaus, research
laboratories, and universities. Those with more ex-
perienCe frequently 'prefer self-employment as 'pri-
vate consultants.

The salary ranges for a beginning mining
geologist are -comparable to the exploration
geophysicist. B.S.-13,300., M' .- 4,900, Ph_D.-18,000.

About fifty_colleges and universities offer a B.S.
degree in geotogy and one hundred offer advanced
degrees. -



-_NUC!.EAR ENGINEER.

The rapid growth in nuclear powered electrical
generating plants,: space exploration using nuclear
energy as..a power: source and propulsion; and
radioisotope technology has increased-the demand
for well trained nuclearengineers.

A career in nuclear engineering- may entail re-
search on engineering probleMs concerned with re-
lease, control,_ and utilization of nuclear energy.

nChallenges in uclear engineering might be in per-
footling research development and design work or
di reeking operations and maintenance activities in
operaticinal nuclear facilities. Examples of problems
nuclear engineers are concerned with are they-

monuclear analysis and utiliiation of radiation,
analysis and design of reactors and nuclear energy
systems. A career inthIS field may also require the
individual to make analysis of radiation effects and\
shielding design problems, processin of radioae-
live materials and radioactive waste disposal, and
radiological safety controls:

Since nuclear energy is a new and' expanding
field, it is difficult to pinpoint specific saleries and
locations of, opportunities: Career opportunities in
nuclear power are, however, .growing (more rapidly
than in arty other aspect of energy production.



The, industrial-health engineer.plans and Coordi-
nates private or government industrial health pro-
grams requiring appliCation, of engineering princi-
pies and technology to analyze, and control condi-

Aions contributing to occupational hazards and .dis-
eases, This specialist in health hakaul, conducts
plant or area surveys to determine: saf6- limits of-ex-
posure to materials or conditions, such as tempera
tures, noise; dusts,_ fumes, vapors, mists,- gases,
solvent and radiation, which are known or sus -
pected of- being real or potential detriments to

INodSTRIA1-HEALWENqINEER.

- .

health, and implements or recommends control
measures. Frequently, the industriakhealth engineer
directs workers engaged in field and laboratory ver-,
ification of Compliance with health - regulations':.
Consultation and technical 4uidance- may be
provided to management, labor organizations, goy,.
ernrn'ent agencies, and civic groups by the
industrial-health engineer, especially concerning
health-related problems, stream and air pollution;
and the correct use. of protective clothing or acces7
sories.



Currently, the rapid increase' in nuclear power
plants Planned and under construction is creating a
ta & demand for 'radiation protection specialists.
These specialists must be well trained in-all aspects
of the nuclear power industry from mining to waste

disposal of spent fuels. The nuclear poWer industry
needs personnel with specialized training in radia-
tion protection. Opportunities are available in.ov-
eminent, educational institutions and private indus-,
try.



NUCLEAR PHYSICIST

-The nuclear physicist studies the nature and
characteristics of atomic -nuclei and (00:ryes decay
of radioactive nuclei which disintegrate spontane-
ously, utilizing electronic equipment Which mea-
sures and records even-ts occuring as rapidly as one
billionth of a second apart, Betatrons, cYclotronS,
synehotrons and other aceeleraters and rears are

produCe high speed _electrified ticles
with which to hornbard atomic nuclei. An important
function of nuclear physicists is the measurement of
structure, energy leyels, decay rates, and other
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properties of mitt ,dparticles Properties and struc-
ture ofradioactive isotopes Lire examined pie dis-
cover practical applications in industry, mddicine,

. and other fields, Imp-roved rnethocis of radiation,
protection may be developed as a part of the nuclear
physicisr"s work. Specialties in n utlea r spectroscopy,
radioisotopes, cosmic rackation, elementary parti-
cles or nuclear theory are open to the experienced
nuclear physiist with advanced academic prepara
tion.



Admission to Texas A&M-University and any of Its sponsored programs is open
to qualified inyidivu.ars regardless of race, color, religion, sex, national origin_
or edUcationally-unrelated


