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. ' s ABSTRACT ] i
.Energy dis a _Ltechr!ically broad, interdisciplinary field. It is also a o
] field thatl is changing rapidly. The postsecondary curr*icu]um{ for. Energy R
Conservatiorr-and-Use Technicians (ECUT§) was designed to’ prov1de a broad_ LS

technical base and allow the graduat technicians maximum ﬂexipﬂﬁ:_y and

lateral mobility in the work environment. ) .
s
xd . Energy Conservatwn\-,-and-Use Techno]o%y embraces four major areas of ’

<« work: ' . ' K a
- ‘ ‘ '

Energy Researcb and Deve]opment.a .

"Enerdy Production. - _ o
Energy Use. . ] v a s o
Energy ConservatJon. . ' .
z - ' -
. T ., ¢ . ) . ,
The ECUT project -included needs assessment, job ana]ys1s, curriculum ' Y

design, instructional materials deve]opment f1e1d/ests, and matenals/pro-
.‘grams.- dissemination. More than f1ve thousand_pages of 1nstruct1ona1 materi-
als (120 mod'u]es) were developed, tested, and revised. . Four schools.piloted
. ‘“tfé éntn‘e two-year curricu]um and provided feedback for materials improve-
- ment. The instructional matepa]s have been used by postsecondary institu-
. tions for two—year ECUT programs, for selected codrses infused into other
technical spec1a1t1es, “for adult and comqlumxy courses, and for emp]oyer-.

sponsored retraining courses. ~~ - L\ Lo TN
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F - . Tpe design, operation, and maintenance of modern production and build- ' '
P " . ing equ1pment requires a . new generation ‘of systems-oriented technicians., \
Men and women who are, prepaned te enter this _sector .of - today s workforce
must be 1nterdec1p11nary, posse551ng combinations of. skills in two or more
. areas of e]ectricai mechanical thermaT f1u1daT,,and optical techneiogies.
' " This subtle need has been brought into national prominence by the di-
iemma of the educationa] community tg respond to the requirement for engi-
neering technicains to work in- energy~re1ated fiéids. The techno]ogy( ) .
associated with energy production, use, and conservation, is representatibe .
of the technical comp]ex1ty of modern,eqqyﬁment This.report describes a
three-year project to deve]op, test, and di seminate a postsecondary curric-_
\tians {ECUT). s .
The project was guided by a cooperative ‘and responsive adv1sory commit+ .
tee whose membership is iisted in Appendix )._ But,. the project is particu-

- larly indébted to the four institutions and'their coordinators who pilot- .

. ., ulum for Energy Conservation-and -Use Techni

tested and critiqued the entire ECUT curriéulim: N ",
. Pat Enz - Red Wirg Energyiﬁducation Center, Minnesota Tt . -
~ Arlen Hackbarth - Marsha]itown Gommunity College, Iowa " }
, Wade Harpeg - Horry- Georgetown Technical College, “South Caroiina .
Ivonna McCabe - Tacoma Community CoL]ege, Hashington ‘4 .’ ‘ .

Last of all, 1 want to express my sincere appreciation to a warm friend
4nd respected co]ieague, Dr. Walter J Brooking, who provided 1nva1uab1e

- . . "

3
&

suggestions and encouragement. R S

" R [ . &
. .

) Daniel M. Hull* - .
- ‘ ) Project, Director . ,n
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2\ ‘ INTRODUCTION
. , 7 '
- ‘. ' , . . N -
BACKGROUND = . b P I

] N / .
In the recent decade of the 19705, alarming shortages and esca]ating

costs “of "energy emerged as‘a préblem of national concern., Consumers ‘asked _
"How can I keep uti]ity bills . down’ﬂ Business and jndustry speculated on v
the availability and cost of future energy’ resources. Research estab]ish-
.ments 1aid plans to develop a]ternatives to petro]eum as a fuel. Electrié
power p]ants began converting buildings dﬂd—equ1pment to take advantage of
other fuels.. -
, In this setting, energy _technology has evolved to what it 1s today - -a
very ‘broad, technical discipline encompassing the produion, conservation }
, and utihﬁzation of energy, and PESearch and deve]opment related to, these
areas. With the_evolution of energy technology there has evolvéd alsp a
need for tecrnic1ans with emp]oyab]e skills and_ knowledge in the energy- P
related techno]ogies. In this report, these technic1ans will be designated
. Energy Conservation-and-Yse Technicians, or'ECUTS.

-‘.' . Te
N -

Definitidn of Energy Conservation-And-Use Technician-

- Prisr to considering an Energy Conservation-and-Use Technician curric- 4’
u]um,‘it is necessary to define the technician. The first step in this def- ) .
ination is to identify fie]ds in which such a technician might be emp]oyed, ‘

T e.g.t ) ' e LW e, '

. Energy ‘related research and deve]opment. ‘o ot

+ Energy .production (e]ectric power plants, so]ar co]iectors, etc.).

"« Energy use (factories, buildings, equipment, etc.)« LT d ‘

. Energy conservation (audits, construction techniqugs, retrofits, etc.).

i

.?Similarly, functions performed by such a technician should be identified

e g’ » : h
L7 ‘”a . Prqvide direct support to engineers/scientists. N
. Operate and/or maintain mechanical, electriqai/e]ectronic, “electros
- mechanical, or more complex equipment or systems. ’ .
R ) + L]
: ‘ - ,
) o - 1
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+ Perform building "operat1ng engineer serv1ces"‘(operation and mainte-
\ nance of building HVAC, electrical, and mechanical systemsl

. Perform systems operatignal test$ and analyses.
’ +

~

**Perform energy-use audits..'

« Perform energy conservation technical servicess construction, retro-
fits, load balancing, -etc.

+ Instal] and monitor equ1pment .
In addjtion to the technica] specia]ists who are cu::entTY'ﬁ \\§1c1ng
in our country's workforce, a growing need ex1sts for systems«or1enfEd tech-

nicians who are capgb]e of understanding the diversity of components that
exist in modern equipment and the interrelationship betweeri these compo-

.nents. The energy technician can apply this knowledge in a variety of, tasks
%o deve]op, construct, test, 1nsta11, operate, and maintain today's modern

equ1pment in the energy and energy-related technologies. o
Equipment associated spec1f1ca11y ‘with those tethﬁ@]og1es dedicated - to
the production, ut111zat1on, and conservation of energy is typ1ca1 of

'today's‘ modern, complex equipmen;, Such .eqqument may contain eLectrfc

motors, heaters, lamps, electronic contro]s, mechanical. drives and Tinkages,

'therma1 systems for cooling and dry1ng, Jubricants," optfca] or microwave

systems and con3unct1on links,_ pneumatic and hydraulic drives, pneumat1c‘
controls and in some instances, even nuclear radioactive saniples and l
'counters. If energy technicians are to work effectively with- merrn equip~-
“ment of this type, they must have an understanding of the under1y1ng tech-
n1cd] disc1p11nes - mechanical, e]ectr1ca1 thermal, hydrau11c, and” opti-

.

ca] - and their 1nterre1ationsh1ps. . .
Y Based on the cr1ter4a noted above, a wvery general definition o an
Energy Conservat1on-and-Use Technician can, beaformulated

A systems- 0r1ented worker who, possesses & combfnation of
skjlls and abilities and can apply this 1nte¢d1sc1p11n-
ary capability .in jobs tb develop, -construct, test,
operate, maintain, and/er install modern equipment used
in thomes, businesses, institutions, factories, and other , (
installations. Typicallys this equipment consists of
systems utilizing combinations of mechanical, electri-
. rcal, thermal, fluid, and/or optical components, and fre-

d _quent]y these systems are controlled by electronic com-

puters or microprocessors. Lt “

N .
- ~




Job Descriptions

fuls A degree of specificity can be made, however, if job descriptions are

- servation.
! » ¢ . s
A. Energy-Re]ated Research’and Development
1. Emp]oyers Research and development organizations within instigol

tions, private industry, government, and the mi]itary. -
2. dJob Description Under the direction of an. engineer, physicist,
chemist, or»netallurgist, the technician will design, construct,
- and operate breadboards or laboratory experiments involving com-
p]ex physical phenomena and eduipment; perform tests and measure-

aboratory notebooks; and perform periodic maintenance and repair
of equipmert. Test data frequently will’ be acquired and reduced

will frequently supervise other workers.
.- -~

Production .

Employers: Power -plants, solar energy equipment manufacturers,
insta]]ers and users; process plants that use high-temperature

heat, steam or hot water. ' ..

fies, and repairs systems dnd devices “used for the conversion of
fue]s and other resources into useful energy. Systems‘may be fur-
. naces or plants to produce hot water, steam, mechanical motion or
a electrical power. Typical systems, which include furnaces, elec-

trica]'power plants, and solar heatihb systems’, may be controlled
g anua]]y, by semiautomated control pane]s, ar computers. The

technician will ??equentiy supervise other workers.’ '

M 1

C. . Energy Use .
+, 1. - Employers: Production 1ine equipment maintenance; building and/or
plant equipment maintenance; maintenance departments of hospjtals,

Because The ECUT can work for such a w1de variety of employers, the job
definition in the previous section is very general and not particu]ariy use~"

presented according to each of the four major areas of energy use and con- °

ment ‘' on system performance, document ;esu]ts inlreports and/or .

~via interfaces with iaboratory microcomputers. The -technician -

2. Job Description" Develops, 1nstalis, operates, maintging, modi- ‘




© . apartments, hotels/motels, - office bui]diﬁgs, schoo]s, churthegg\\\
T, shopping centers, and restaurants. \

2. Job Descr1pt1on. -Installs, operates, maintains, repairs, and mod- _/
. ifies complex electromechgnical, thérma] fluid, and optica] sys-
\k%emsvused in. production lines and for c11mate control and hot-

water supply in hosp1tals, apartments, hote]s/mote1s, of fice

‘ bu11d1ngs, schoo]s, churcheg, shopping centers, nestaurants.
‘ This type of equipmeWt may be automatically contro]]ed w1th‘micro- .
) ' computers. The technician will frequently supervise other [
workers. - e °

a

D. Enngy Conservation
j 1. Ehp]ozer : Consu1t1ng eng1neers, energy audit firms, residential
and commercial energy aud1t departments . of public utility com-. |,
VN . panies, ﬁhn1c1pa1 governments, architéctsﬁ builders, and HVAC
¢equipment manufacturers' representatives and sales outlets._
. 2.  Job Description: The ECUT typically would work on a teamfled by*
: . an engineer, perform1ng\the following activities: determine spec-
PO 1f1caq;ons for new<puilding construct1on, mod1f1cations, and - N
.,retro ts .(equipment, structures, and 1nst§1}at1on), .use instru-
ments and procedurg$, and perform calculations, to measure energy :
. use and efficiency of components dnd $ystems (wh1ch may provide
. . support to the building or act1v1t1e?\w1th1n it); perform audits .
of“energy use and management, inc ud1ng economic cost- versus-,

”»

"
N
—

benefits analyses; through written documents or orgJ presenta- ':‘
tions, recommend building retrofits and/or changes in equipment to
achieve energy savings.. The technlcian will frequently supervise .
other worgersu R ' ) .

‘ Some of the jobs for Ener&} Conservation-and-Use Technjcians may “ber
identified with employers under the following job titles: ‘

o ' . Techn1c1an - . . Bullding Mainténance Technician
‘ N S%stem Technician . . gnérgy Conservation‘?echn1c1an
, < Plant Operator © _ * Energy Management Technician _
« Electromechanical Tecnnic{an >« Production Equipment Technician
’ = ’E\ | 4 ) ' *
‘.\\ \ ! )




. “Instrumentation and:Control ’ . Bu11d1ng 0perat1on Equipment
"* - Technician ' . Technician
> { . antrol,Room Operator’ ' + Energy Audit Igchnician .,
- "« Operating Engineer : - Laboratory Technjcian

. \
began a three-ye
Conservation-and-Use Téchn;cians, de@e]op'and test instructioné] materials
“ for use in the courses, and conduct a limited d1sseminat1on of the program

]

(

“SPROJECT DESCRIPTION | .

oo L]

\ Pl L] )
On October 1, 1978, thé Technical Education Research Center - Southwest

roject to design a national curriculum model for Energy

improve the content and format of the course materials.

10

\

~

- A
and materials. ~ Specifically, the preJect 1nc1uded .the fo]]owing maJor
activities: 3 \ﬁ\\ — s ‘
'A. Determ1ne the current and prOJected needs for ECUTS(\\\ N )
B. Identify existing training programs for Energy Conservation-and-Use
Technicians ’and’ thé avai]abi]ity of apprbpriate instrucgionET‘ mate-
- rials.
c. Des1gn a curr1cu1um (sequence of courses) and 1dent1fy the content for
' 1nstruct1ona1 materials ‘needed to train ECUTs. .
D. Develop’ performance-based, modular 1nstruct1ona1 materia]s for courses
to train ECUTs. . - . b _
é. Plan-afd conduct a field test .of. the: ECUT curr1cu1um‘1n six postsecon-
. dary institutions. ’ . .
F. Plan and conduct a familiarization program pf the 'ECUT project and its
-curr1cu?um materials. A - - .
‘*f'G. Prepare a program p]anning guide for postsecondary 1nst1tut1ons to
train Energy Consgrvation- and Use Technicians. . .
_ M. Plan‘gad&tonduct regional diffusion workshops to disseminate informa-
tion/and materials for the Energy ‘Conservdtiori-and-Use Technician pro-
.grams., ' ' _ -
L -Three modiftcations were made tO’the origina] project Statement of
~— Work: h v J .
» 1. The original .purpose of the field tests (Task E above) was threefold:
\ « To obtain information from instructors and students on” how to




Y v 7 4 ' ’ \ { - |
,» To pféC$Ef exemplary programs "to. be us¢d as models for other
institutions during the, disseminatian activities. ; o

b To' obtain eva]uation data on student ach1evement (i e., pre- and
post-test data).* - This. data. was to be presented to the Jo1nt

o Dissemination Review Panel for approva] :
o | The Tast ob3ect1ve was dropped because’ there was 1nsuff1c1e;;a%§2 in ,."
' * the f1rst year of the project to obtain appreval from the Office of
Management arid Budget (OMB) to colTect student data (pMofides, test re- ‘
- 'sults, and so forth) for a summative field test. N ,
2. The number of diffusion workshops was increased from four to five (a
. ‘workshop was held in Hawaii ‘for this state and the Pacific Territories)
in order to reduce the tota] travel costs for the part1c1pants. . ..'
"3, (The éeration of the prodect wasxtenled from é%e original comp%et1on
date of SeptEmber 30, 1981 to November 30, 1981 to present more com-

[ v

plete data on program 1ntere55pand materials usage. ' ’
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PROJECT ACTIVITIES AND RESULTS

> '

.

Ll
gv R ' ’ . L.

_ The ECUT pr63ect was initiated on October 1, -1978,. and stheduled to be
comp]eted in three’ years. To be able to field test the complete, two year

curriculum and instructional materta]s and to ut111ze the,field-test results
with1n the duration of the contract, it -was necessary for the fiefB”test,
sites (six schoo]s) to recruit 'student$s and begin c]asses in 1ate ‘August of

1979 *- less'than e]even months after the prOJect began. Dur1ng this first
{

eleven-month per1od the following tasks required completion:
T Organize and a¥sémble advisory committee. : : >
.« Determine workforce needs for ECUTs.’ ’ - ’
v Jdentify the content for an ECUT curriculum.

. ,Assess” the _appropriateness o//ava11ab1e instructional materials for the :
© ECUT courses. P o

A}

‘-'Des1gn, develop, ob;ain cr1t1ques, and revise’ 1nstructiona1 modules for
courses in the first year of the ECUT curr1cu1um.

, » Enlist six schools to field test the ECUT progpam beginning 'in August
or September 1979, .

« Provide assistance to the fie]d test schoo]s in obta1n1ng state ap-
proval to offer the program, design1ng 1abs, se]ect1ng equ1pment, and
locating instructors, .

+ Conduct. teagher"orkshops for the field-test .schools.

« Provide to the teachers and students at the fte]d test s1tes suff1c1ent
copies- of first. year mater1als. . _ s .

’

L} . (Y

In-order to.meet all. deaJl1nes dur1ng the first year of the prOJect
certa1n\assumptions vwere made about the characterist1cs of 'the ECUT and thé )
types of courses required in the curriculum. _ These assumpt.uns were that’ E
the ECUT required: a technially broad-based 1nterd1SC1p11nary tra1n1ng pro-
-graqb and that the curricu]um would consist main]y of a "technical core" of

. courses, with only'five or six "technical specia1ty" _courses related Specif-
4ca11y to -energy. conservation. These assumptions (whiCh were ‘stated in the ’
project proposal and in the 1ntro&uction to the final report) were approved
py the advisory committee and later substant1ated in the needs assessment

_ and the-tdsk work, leading to’ the curritu]um design., * - .i - : ’
"l . \\ Ao e -




vl

conduct of the proJect by part1c1p3:eng in the fo]]ow1ng ways: L f
g Bescr1bed job categories for ray. techn1c1ans. . -
.o Identified potent1a1 emp]oyer categor1es for obta1ning needs assessment
data. S - - g e .. ‘-;‘ )
. Reviewed'task inventory data an curricu1um design. ’I? -~
. Rev1ewed and SQggested changes pin course content for techn1ca1 spe-»
cialty. courses. L~ D .
« Revieweds and suggested changes for selected” instructional” module
drafts. - f
. Rev1ewed and suggested changes for the Curr1quum P1ann1ng ﬁu1de. ~ )
o K, . - - 4 » . e
NEEDS ASSESSMENT . D

N\~

reSults achieved S

USE OF PROJECT ADVISORY COMMITTEE

. As the first step tOWard the 'omp1etion of this project ,¢ TERC- SH re~
cruited. twenty-three persons to con titute the Project Adv1sory Comm1ttee.

Members of this commlttee, from the fields oﬁ .educat1on, *industry, and
government, are 1isted in Appendix A~> The Committee ass1sted TERC Squn the

. To 3ust1fy the subsequent curriculum development work, a national
assessmeht was made of employer npgeds for ECUTs, both currently (in 197@-79)
and on a projected basis, through 1988, Because of requirements for OMB ap-
proval (wh1ch would have delayed the asdessment and made the completion of

,the first year tasks 1mposs1b1e) TERC- SW could not conduct as a part of this

project an 1ndependent survey of emp]oyer needs. However, a determination

,was made of “future " jobs for ECUTs by ana1yzing related suEvegg that were

‘1

conducted during this same time frame. ,
’ Dr. Kris Ki Moore of the Hankamer Scheol . of Business at Baylor Univer-

'sity conducted a nationa] survey of employers ta determine relative needs'

within the workforce for empToyers engaged in "pTanning energy use and/or
applying energy cnnservation methods" 1n Specified areas such as heat1ng,l

',.?‘cooling. and»JJghting. Nin hundred eighty-six empToyers throughout ‘the :

-



. * . .
.o . L B 1 d

>

. natjon were surveyed as to.needs for technicians in energy- re]ated fields. C
_ These emp]oyers can be grouped “into the following nine categories: 1) re-
search and deve]opmenh organizations, 2) utility companiesy 3) manufacturing o
plants, 4) prOCe551ng ‘plants, 5) hote]S/mote]s/apﬁrtments, 6) office and -
:.busjness building managers, 7)~schools/hosp1tais, 8) architectural and con-
e struction firms, and 9) *consuTting engineers. The results of Moore's surveyﬂ . .
showed the "average annual need for new. "energy technicians" for thé decade
to be 7,352, with the tota] need for the same ‘ten-year period being 73,520,
Additionally, seven, two1yeaR, postsecondary schools, interested in becoming . 1[.
t field-test sites for the ECUT Program, conducted 1ndependent surveys within
¢ .their serv1ce regions. These seven surveys, wh1ch described the energy
technician according to the broad technical base ’;equired queried 2,412 -
"employers. The sUrveys compared favorably with Moore's work, "and verified
the need for training programs to provide preemployment training for Energy
Cohservation-and Use Techn1c1ans.
An ana1y51s of these survéys as we§1 as eight other workforce studiés*f &
conducted dur1ng this time period is dOCumented in the report for Subpart 1,
Task A, Phase 1, Project No. 498AH80027, entitled, "An Assessment of
“. 'Employer Needs for Energy Use and Conservation Technicians." Copies can "be : -
y - - obtained by requesting TERC-SW Report No. 413-02A, January 5, 1979. .

¢ , . :
Jic PROGRAMS AND INSTRUCTIONAL MAFERIALS oy

( smusbor

The pu e-}es of this task were 'to assess the status of postsecondanyg
trainihg pregrams for Energy Conserva¢10n~and -Use Technicians (or alternate LI A
job t1t1es) and to determine-.the avai]ability of suitable curricu]um mate- . T
. rials appropriate to these training.programsa ‘ . T
To comp]ete the curricuLum state-of-the-art assessment, JERC-SW staff
conducted extensive 1ibrary and telephone research. Emp]oyers with training
programs were also visited to determine what materials were in use. Tele-
phone «inquiries .were made to‘schools, and the Project Adv1sqry Committee
members were asked to assist in identifying existing curricu]um materials: - .
R \”> At the’ time of'the te]ephone inquiries to determine available mate-
‘ Fﬁ@ﬂs, TERC SW requested information on -any existing programs for the train-

. 1ng of .enerdy conservation- and-use technicians. This effort was aided sig-

“ . ]




ve

’,

nifjcantiy by information obtained from the Vocational/Technical Education
section of the Education Programs Divigiom, United States Department' of
Energy. In the fall of 1979, the offices of the state directors lof voca-
tional and/or community co]ieges.supp]ied the DOE a comprehensive 1isting
and descriptions of postsecondacy energy-related progrags in two-year voca-
tional/technical schools and community colleges. Raw data submitted from 38
states was made available to the TéRC-SH staff for reduction and analysis.
The programs status assessment revealed approximately 400 schools and
training entities offering specialized energy-intensive\ traininé (e.g;;
solar mechanics, energy audits, insulatiop installation, etce) but not a
single comprehensive curriculum as a program designed to produces the inter-:
disciplinary technician for the energy-related 1ndustr1a1 community. Cor- .
responding resu]ts were obtained in the assessment of' materiais su1tab1e for
use in the Energy Conservation-ant-Use Technjcian Curr1Cu1um - 1.e., appro-
priate materia}s were not available.
o, The restilts of this study were documents in Subtasks 2 and 3, Task A,
Phase 1, Project No. 498AH80027 Report entitled; "An Assessmegt:of State-

" of- the-Art Curriculum Materiais," and "A Status Assessmen‘ of Training Pro-

grams for Energy Conservation and Use Techn1c1ans. Copies can be obtained
by requesting TERC-SW Report No. 413-028, January 5, 1979.

CURRICULUM DESIGN ] ’ '

Because of the breadth of jobs available to ECUTs, a'singie Tist of
tasks and required'knowiedge for successful job performance is almost limit-
less, and impossible to describe succinctly. ] However, to assist in design-
ing {he-modei curricula, an inquiry on job tasks was made to selected em-
pioyers serving on the National Adv1sory Committee. Nine members provided

ficient 1nformation to form a collective profile of tasks. .
" sandia Corporation (Energy R & D) .
,sDaﬂias Power and Light Company (Energy onservation)
Holiday Inns of America (Energy Use) ' '
Cities Service CorpQPation ‘(Energy Production)
Los Alamos National Laboratory (Energy R & D)
Scott and White Memorial Hospital (Energy Use)
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Tasks

. .

“ "Employers Were g‘ked how ‘frequently ECUTS Work with the equipment
listed in Appendix B. They weighted their- responses accord1ng]y never -
0 points; infrequently {once per month or less) - 1 point; occasiona]]y .
(once per week) - 2 points; fnequengly (hai]x) - 3 points. The graph shgyn -
* - 4n Figure 2 illustrates the specific tasks or job skills that ECUTS /are'

" [y

/.reqUired to peFform on various types of equipment.

S

x ¢ ¢
2 ) J‘ .
4 , T2 H
gl : . ' >
. ; . ) ‘—’y
‘ § b~ A . D] ' ¢
&
g i §?' : -
] it U HIBR 7
g £hk ?g%! -7 A4 F?
: ] iz 31 Eisi. 1 1428 H dq byagy
HRCE REaa s R R R s
< BB HENEE AR 2] P52 1iB g ] 3:] EdZs0) FiESs
P 17 BT I H LY e Bt 1 pI3 Q) pisE| pESEL AR R
. ST Figure 2. What types of tasks do ECUTs perform?
¥ ‘ / ‘ * e~
s . » e
- Communication Skills" / N
. . . / - . \
. Not included in either of these two graphs are the communications job
. skills emphasfzed employers, such as: "o .
8 N > “Verbal - The ECU? must be able to communicate not on1y with other
v technica] persons, but a]so with nontechnical persons such-as_
" business persons, opergtors, and ma1ntegfq;e meahanics, and
o ' . * the general public. : AN '
. Written - ECUTs must®be able to write‘letters, specifications, and
.o reports, and maintain 1aboraton§ notebooks. They- must al$o
oL . he able to make simple equipment and fabrication sketches- and
. schematics, and be able to read and interpret complex sche-’
oo T ‘matics, bluepiidts, and instruction manu%ls. ) .
# , T ) .
. ] . '




/* Courses ‘ _ ) . ‘
™ ’ .
: The ECUT curricu1um design (course sequence shgwn 1n-Append1x C) repre- o
sents a mjor 1nnovatioh in technician curriculum design for the 1980s. It )
refiects the .need for technicians to have an “interdisciplinary technical
v base , (el€ctrical, mechanical, .thermal, and fluidal principles) and_ the«

‘recent desire and willingness by.employers to provide additional specializa-

tion or retraining for their employees as the need arises. - -
o Th s technically broad-based curriculum contains four types of courses,
which can\be grouped accordingly: )
Support fpun;es : , ' ' . e
Principgés courses ) . ! .
R Devices courses, - ‘ Y )
. . Systems courses
. These grgupings are shown graph1ca11y in F1gyr? 3. R . ' . 'i
i 7 . : - (/
.. .. " . . , . . ’ ' . ’ P ','
. : ) SUPPORT - : r
’ . ' &" 1 ' A
? . [
o
/’/, L
“ r- j
\ : ,
Al K',
3 . , o
Sy s ) . ; .
(. L .

"Figure 3. ECUT course groupings. ’ .
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. . This type of curriculum implementation offers many- flexibilities to
. schoo[s in program implementation and in utilization” of instructors and
laboratories, which may result in opportunities for savings in operatihg

' . ’

! costs.

i

Unified Technical Concepts (UTC) - < N

Also noted in F1gure 4 is eﬁ; large percentage (18%) of the cur-
riculum devoted to Unified Technical Concepts (Physics) ' "

*

Technical edication has for many years been character1iedAby a process _

of teaching*technical principles by practical app11cat1ons. To retain this _ .

extremely effectiye process while, at .the same time, introducing a broader )
'renge of technology, the ECUT curriculum adopted the Unified Technical Con-
cepts method of physics 1nstruct1on. In this sytem basic concepts are
se]ected that have applications in several fields of technology. Instead\of
a vertical structyre in which. the traditional fields of physics (electric-
1ty,‘heat.medhan1cs, fluids, etc.) are studied as separate phenomena, the
unified concepts system se]ecji single concepts that cut squarely® across

these traditional group{ngs. With this system it is possible to utilize .
.- practical industrial app]ications to teach principles such as: force: rate,
resistance to flow, time constants, energy converters, force transformers,
., .etc. Interesting app11cat1ons from modern commerc1al equipment prov1de the
'labthtony experiences for the unified concepts, instead of the technical

"apparatus” of the traditional physics laporatory.

Ly

. ot \ j .
Mathematics . G_/;///
' [ . . * -
p Mithematic¢, long a stgmbling block” for many-students, i$ given val = .
able reinforcem when the same mathematical formula is repeated many times '

in problems dealing. with mechanﬁcel, electrical, pneumatic, and therma]_

-examples of a single concept. A set of eight mathemqtiés modules haveé been
- , - 1
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This type of cur iculum implementation offers many- flexibilities to

, schools_ in program implementation and in utilizatiod” of instructors and

laboratories, which may result in opportunities for savings in operatihg

costs. e !
Unified Technical Concepts (utc) . < [L
Also noted in Figure 4 is f{e large percentage (18%) of the cur-
riculum devoted to Unified Technical Concepts (Physics) ' "

*

Technical eddcation has for many years been characteriied Dby a process
of teach1ng'techn1c 1 principles by practical app11cations. To retain this
extreme]y effectiye process while, at .the same time, introducing a broader
range of technology, the ECUT curricu]um adopted the Unified Technical Con-
cepts method of physics 1nstruct1on. In this sytem basic concepts are
se]ected that have applications in several fields of technology. Instead\af
a vertical structgre in which the traditional fields of physics (electric-
ity, ‘heat. mechanics, fluids, etc.) are studied as separate phenomena, the
unified concepts systemx se]eclt single concepts that cut squarely® across

these traditional groupings. With this system it "is possible toiptilize‘ .

practical industrial applications to teach principles such as: force: rate,
resistance ta. flow, time constants, energy converters, force transformers,

.etc. Interesting app11cat1ons from modern commerc1a] equ1pment prov1de the
'1abthtory experiences for "the unified cofcepts, instead of the techniea1

“apparatus” of the traditional physics laboratory.

y <! \

Mathematics * i a—/;/// )
P4 g . . * _
Méuhematiéiiélong a stumbling block™ for many “students, i§ given vald= )

able rejnforcem

-examples of a single concept. A set of eight mathemqtiés modules have been

I . J
@ v
.
. * 4
-

when the same mathemati‘cal formu]e is repeated many times
in problems Jealfng;_with mechanﬁce], electrical, pneumatic, and therma]_
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developed to 'support the unified iechnicof Concepts. They proVide the bgsic ,
technician math skills for the EQUT curﬁiculum. These modules are: ,/}

Formula Interpretatibn
International System of Units
Logarithms and Exponents ° . ~\
~ % Angles and Triangles
' Vectors and Scalars K / -
* & Dimensjonal Analysis .. A -
Reading and Drawing—Graphs - '
Precision; Accuracy, and Measurement ‘
- ; ‘ N * " )

s, . . P ¢

o

° " A more complete description of UTC, the 183 instructional, modules for
’ technical physics, and imp]ementotionrtechniques is contiined in the UTC
Instructor's Guide.* ’ '

Coursas Deveioped

From the state-of-the-art research (described in the, previous section)
it was evident that some courses were available as a part of the offerings
of most. schools. Sixteen courses (1isted be]ows, consisting of 124 course

_modules, were selected to be developed for the training of ECUT technicians.

t . ~ Fundamentals- of Energy Techno]ogy R
Energy Economics '
*  Energy Production Systems T ] .
. ’ L Energy Conservation : AN
o Energy Audits - - : , .
. * Heating, Ventilation, and Air Conditioning "
ot Microcomputer Operations - /7

Microcomputer Hardware’
Electronic Devices and Systems .
Electrital Power and Il1lumination Systems ,

. Technical Communications .
. . - Mechanical Device ' ‘ 2

- ‘ Instrumentation dnd Controls. /’ .

- Fluid Power Systems X

Chemistry for Energy Technology - I & IT ¥ -
The descriptiﬁns and module listings for these courses are.also ine '
.cluded in Appendix C. ' = ‘ |

s . . ‘4'.(” * | / ’ ) ' '

*This document can be obtainéd from the Center for 0ccupationa1 Research and
Deve]opment 601 Lake Air Drive, Suite c Waco, Texas 78714,

. B o en . A . '
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P ’ » -
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« Module. outlines énd'objectiveS'were prepared for all the courses i the
ECUT curriculum and’tompj1ed into the 446-page ECUT Curriculum Development

* Guide, Document No. 78-63-02C. The content of each course in the guide was

reviewed by the‘-Project -Adviéory Committée and representatives of the

field-test schgols.  Changes _were recommended and revisions were  incor-

porated. e o T

-

A decision was made to “not develop materials for the course ent%t]ed'

: ”Code;ygnd Regulations" because the national Electrical Codes: are already
v i T~ .
published, and other building codes and restrictions related to energy

equipment énd*faci1fty designiand installation vary from state to state.
T ’ ; .

INSTRYCTIONAL MATERIALS DEVELOPMENf

N A thors)were ée]ected frgm experts in indu try an? schools to write the
jnstruttional *modules for the ECUT courses Tisted in the previous section,
Each author was provided the module outline and objectives contained in the
Curriculum Development Guide. «Module drafts received'?ﬁom thg authors were
rpvigwed by the,ﬁroject staff?to determine\ﬁf they conformed to the outlines
and adequately covered the objeétives. The staff.tlen perfqrmgg grammatical
and format edits, and the module drafts were tyged and iTlustrated.

Nine copies of each modale~Were submitted to se]ected'reviewers, who
comiented on the technical accuracy and, relevance of the.material content.

- Revisions were made to the moduﬂes‘based on the rewiewérs' Ebmmeqts. ‘Many
of‘t@p candidaves for module authors and reviewers were ;ugq;sfég by the

1

_ Project Advisory Committee. e

J . . . .
instructional module developed specifically for the ECUT  curric-

*

Each

»

-

ulum contains these basic =lements: s

Introductioné
the material).

Module Prerequisites:
sess before study!ng the module. £ .

Objéctives: Clearly identiffes what the student is expected o kngw and do
upon completion of the module. Objectives are stated in terms of action-
oriented behaviors,' including such térms as “opérate," “measure,” "calcu-
late," "identify," and “define,” iwstead of words with many. interpretations

such as "know," "understand<f\“1earn,? and -"appreciate.” . :

‘-

Identifies to?ié”(and;oftgn *jncludes rptionqls}for studying

Identifies knowlegdge and s:?jls student shou]d pos-

»

~ s S el
17
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Subject Matter: Presents background .theory, and technioues supporting the
. objectives. (Subject Matter is written with the technical student ip mind. )

Exercises:. “Provides practical prob]emi to which students can apply new
know]edge from module study. .

Laboratory Méteria]s Identffies equ1pment requ1red to complete laboratory
procedures.

. -
~ -

Laboratdry Procedures: 7 Presents experiments or ihands-on".actiyities, in-
cluding step-by-step jnstructions. ,(Experiments are designed to reinforce

student learning.)

- ¢ - ' .
Data .Tables: Included in most first-year or basic-course modules, the data .
tables hélp students learn how to collect and organize data. -

Reference Materials: ‘Presents suggestions for supplementary readings.

Test Measures each student's achievement against objectives stated at the
-beginning of the module.

*Moduies averagé‘approximatei;\35 typewritten pages, including illustra-
tions. (Illustrations normally are line drawings that are easily understood
.and can be reproduced on copy machines for overhead oro'ection.) New mod=
ules can be added easily, or existing oneé modified, for self-paced instruc-
tion or short courses. Materials were written for a prerequisite math com-
petency not to .exceed trigonometry and reading level ranging from 9th to
*11th grade equivalency. ‘ 5 ’ ’ ?
FIELD TESTS o v P

As mentioned in the Introduction, the purpose of the field tests . in
this project was modified to provide information primarily from students and
tethers about how the materials could.be improved. ‘

Six schools were, to be selected as. fieid test sites. ~ Candidate sites
were: >

- Albuquerque Technical Vocational Institute, Albuquerque, New Mexico
. Asnuntuck Community College, Enfield, Connecticut - ?

Camdefi County College, Blackwood, New Jersey
Colorfado Northwestern Cofmunity Col]ege, Rangely, Golorado
Dayt Beach Community College,, Daytona Beach, Florida

Greénville Technical Coolede, Greenville, South Carolina
Horry-Georgetown Technical College, Conway, South Carolina
Marshalltown Community 6ellege, Marshalltown, ‘lowa

/ Miami-Dade Community College, Miami, Florida

North CentrailTechniCﬁi Ingigtutes wausau? Wisconsin T
N ) i . - ’ ‘: . ' '
o "\ R
\., 18" . é3_ 3 o~
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Oklahoma State Technical Institutﬁf 0kmu1gee, -Ok1ahoma

Pitt Technical Institute, Greenville, North Carolina

Red Wihg Area Vocational Technical Institute, Red Wing, Minnesota
Tacoma Community College, Tacoma, Washinbton °

Texas Sgate Technical Institute, Waco, Texas

- Utah Technigal College, Provo, Utah . C .

.Walker State Technical College, Sumitons.Alabama

Many of these schools hdd to.remove themselves from cons1derat1on as
ECUT field-test sited because they could not complete the planning,. gain ap-
prova], .secure start-up funds, obtain instructors, and recruit students in
the short time (less than one. year) required for the field test to begin.
Nearly all of the cand1date sites are currently. offering some df‘the ECUT

courses - either included .in angther curriculum or _in an adult education
A}

~

sett1ng.
The. €our fie]d test sites” that began offering the ful] ECUT curr1cu1um

to fu]]-t1me students beginning in August/Septemb%{ 1979, are vlisted below:

Horry- Georgetown Technical College, Conway, gouth Caro]ina
TECUT Coord1nator, Mr. WadefHarper .

Horry-GeorgetoWn Technical College is one of sixteen schools ﬁ: the
South Carolina Technical Educat1on Campus’ system. The school is
located in an araa of the state where agriculture and tour1sm hawe -a
great ampact. The school s relatively small but is experienced in of-
fering vocational programs that 1nc1ude "hands-on" 1aboratory 1earn1ng
exper1ences. Existing ”é ses that supported the ECUT program were
E1ectron1cs, So]ar, Air Cond1tion1ng/Refr1gerat1on, Data Processing,
-+ and Physics. Thirty-one students enrolled in the first’ ECUT class 1n

the fall of. 1979, and 16 in the second class in 1980. Sixteen students

from the first class were graduated inythe suhmer of 1981. Graduates

have gone to 'work at such places as South Carolina St3te Energy Exten-
" sion Service and Horry County Energy Manager.

Marshalltown Community College, Marshalltbwn, lowa
" ECUT Coordinator, Mr. Arlen Hackbarth ’

Marsha11town Community College i$ a smal) community college in a rural

area, The * greatest strengths of this school -are- < fts experienced
A " 4 /
’ \‘\

\

I
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facult and the anolvemenU/of 1oca1'15dustry with the school, Being’
" sdn a rural area”, “,and some distance from most prospect1ve students,(
Marsha]]town experienced difficulty im recruitment for this‘B;pgram.
Eight students emned in the first ECUT class jp the fall lof 1979, °
and 15 in the second c]ass in 1980 Six students were graduated from -
the first class in 1981, and these gradUates—have taken pos1t1ons at

5 , such p]aces as Landen*Landen Energy,Systemsa

L] M B ?
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Red N1n? Energy Center, Red N1ng, Minnesota -

ECUT Coordinator, Ms( “Pat Enz ' . _ - < . jfc

-

The Red Wing Energy Center was estab]ished by -the Red w1ng Area Voca-
tional Technical .Center as an 1ndependent facility with all new faculty %
and 1abs. AT] personnel aﬁﬂ“?atilities are under the control of the

ECUT program d1rector. The Red w1ng Energy Center has four other
energy-re]ated programs underway. , Red Wing enrotled 14 students in
their first ECUT c]ass, and 17 more in 1980. Eleven students. were
graduated from the 1979 ciass in the summer of 1981, and they all have ;
received job ofﬁers "from such emp1oyers as Gada Assocfates Consu1t1ng
Engineers, Texas Instruments, ‘Micoud-Cooley Eng1neer1ng Consu1tants,
Hallburg Consultants, Sperry Univac, Energy Va]ue Consu]tants, and
Kimmet, Jensen & Wegerer Engineers. . .

Tacoma .Community College,” Tacoma, Naéhington

ECUT Coordinator, Ms. Ivonna McCabe/

.~

®

‘Tacoma Cdmmunity CoI]ege is a 1arge, established community college w1thg
75% of their offerings being co!dege-transfer courses. The ECUT pro-
gram is the first techn1c1an program offered -by' Tacoma Community
Co]]ege' consequént]y, they had no. equipment, labs, or instructors with,
technician exper ce. Thsy‘overcame this obstacle ‘bedduse of a strong
. commftment by their president to the EFUT program and through heavy 1n-
vo1vemedtgfnd extremely good cooperation with local industry (some of
rtheir 1abs are taught 1n industry facf]it&es) Another significant® .
ﬁactor 1n ‘the program. success is the leadership proy# )
pngnam director, who has been very actively 1n o]ved in recruitment

_:\/

. , . < .. Y '
¢ . ' . §

= N - )
e , Ny,r ; 20 , 25’

o

. ) ! ‘;. ' .
| oo ok o S s2a Sem ek  Sam

-

/
.
i

%




. . -
- A )
AN . «

and p]acement of students. Tacoma enrolled 14: studénts at .the
beginn1ng of their first ECUT class in 1979 and 14 in 1980 " The nine
who were. graduated from .that first class received job offers from ,/ '
dcoma City Light Company, Pittsburg Midwest Coal Liquefication,'Clover .,
k Schoo] District, and Tacoma General Hosp1ta1 Cor N .

N R

. LS N .
N - . Lo . Lo - i’ < . T

Field- Tesf*worksHQQM ‘

r

The fol wing workshops were held in the summer of 1979 for field-tes
coordinators and instructors from each of the.potentia] field-test sites.
7 1. Unified Techpical Concepts WorksMop - June 2728 .
- ‘Camden County\Coilege, Blackwood, New Jersey .
2. Microprocessoriworkshop - July 10-12 o . Lo .
' Boston, Massachdsetts o
3. Ehergy Courses Norkshop - August 1- 3 - .
TERC-SW Office, Wach, Texas ' ‘
~e Fundamentals of Energy Technology ( : S :
+ Energy Economics - , . . L
‘s Energy Production Si:tems * N 7
N
4

¢ The purposes of the workshops were to fam’Tiarize the instructors with }

the course mdterials (includino\the laboratory activities) and to clarify"
the procedures and required data\ from the field tests. Representatives from )

Al

the following schoo]s-attended th se workshops. v
Albuguerque Technical Vocational Institute
Anoka Area Vocational Techqica] Institute A . -
4+ — Asnuntuck Community Col]ege T W . -
Camden County CoP]ege C ) ! o N :
*  -Colorado Northwestern Community Qoilege - ‘

Greenville Techinical College. \\

- -

Hennepin County Area Vocatioha] .Technical Centers L e . P
Horry- Georgetown Technical-Co]lege \ . . o
Indiana Vocatiohal Jechnical College : .

Lansing Community College . ) b ] ﬁf/ '

Marshalltown Community College . . ) o
. Miami-Dade Community College N

:—/21 -
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5 T _MidTands Technical College - L ';
.l 9&6 Area Voéational Technical Institute : .
e Red Wing Area Vocationa] Technical Institute
B ;_. ‘Rochesaer Ared Vocational Te¢hnical Institute
fi:t, ’ T Tacoma Community College N

Utah Technical’ Co]]ege at Provo

Another fteld-test w0rkshop was held 1n the summer of 1980 1n Dal]as,

O Texas, for the coordinators and .instructors of the four schools testing the
. entire EC curriculum. At this meeting, the project staff and the field-
test representatives discussed th problems and successes in the f1rst-year

”avai]ab]e copies of second-year courses were distributed and explained.

field- test sites and “talked .about the ECUT program with the school adm1nis-
tration, cqprdinators, faculty and, most important, to the students.

courses/!Iﬂuies, the fie]d test séhools suggested the following changes to
e the curriculom: - - .- - -
e Reduce three chemistry courses to two.

.« Incorporate the ejght UTC supplemental modules (described in the pre-
* vious $ection 0¥ this report) into a technical math course, offered in

“ -

&3

€;: . the fxrst term. T

o ?,Move uTC physics to- begin the second term in the first yedf’ _

SO " e Increase the depth and content of the Fundamentals of Energy Technol-
’ -' 7ogy' - S r

;/, o- CompTetely revise and update the.content of the*EJectronic Devices and

S - Systems. course. .

e » Recommend En Audits cours to be taken in the summer after the

- . first® or- sec year, bly as a cooperative effort with an

L e .employer. :

A\ ' .

he,critiques ans jeco endations from the fie]d-test sites were the
‘“*“predo Inant factor in the rewﬁsions to the curriculum and course materia]s.
f Suppoit ffﬁma:ggre551ve, cooperative schools ‘such as these is an absolute
. netessity. 1

tfopaT‘lﬁaterials. i

. o
0 N .

* .
- - -
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coursesuand _crisiqued: the course materia]s deve]oped on the project. Where, -

At "other times during the proj%ct a TERC-SW staff memberAyisited the .

In addition to providing ‘'valuable feedback for rev§§1ons to¢JuL_\\:: !

—

he deveIonment and refinement of a new curriculum and instruc-

.
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PROJECT VISIBILITY ACTIVITIES - -~

To derive maximum impact from this project, the "potential user$ of the

ECUT curriculum and the developed instructional materials must learn about .
the project’ as early as possible. Potential users include postsecondary in-

- stitutions offering tee!n1ca1 training (for full two-year program offer1ngs
1n energy’ or..as ‘isolated courses in related programs), community and adult
n courses, retraintng programs in industry, and certain high school
. courses. e

7

The following act1vf&1es _were undertaken‘gl the TERC SW project staff
to provﬁde ECUT program vi_JhJ%ity to potent1a1 users, '

o

« The Project Director chaired the Nuclear Task Force at the National
. - Energy Education, - Business, and Llabor Conference, Washington, DC,
. Jaguary 15-17, 1979, and during this conference distributed 800 copfes
. of an 1nformation brochure describing the Energy Conservation-and-Use
~ Technician piogram, its objectives, and ‘tentative curriculum,

+ Seven hundred’ copies of a booklet, Ehergy—Related Training Activities,
An _Assessment of Current 0ffer1ngs Throughout the- Country, were dis-
tributed., This booklet was a revised version of the Task A, Subtasks 2

.7 and 3, report described earlier.
" Letters were sent to 1,312 selected two-year, postsecondary schools,_,,
informing them of the ava11ab111ty of the ECUT materials. .

+ "Technical Education to Meet New Demands in Energy," an afticle wr1tten

by the Project Director, appeared in the May 1979 issue of Engineerin
U Education, . the, Journa] of the, Amer1can Society for Engineering

Eaucat1on. E .
» e < The project staff conducted a meeting with 16 technical schools from
- .the State of South- Carolina to fami]iarize them with the project. This

meeting was initiated by, and recommended to South’ Carolina schools by :
the South Carolina Staté Board for. Technical .and Comprehensive Educa-
tion. . One field-test site resulted from- this meeting.

- + + The Project Director deséribéd .the ECUT project and, distributed ECUT
. . 1. information brochures at the June 1, 1979, meeting outhern
£ .. . States Energy Board.

.y t_ e An informational leaflet describing the curricu]hm program was devel-

AR _oped. Over 3,000 copies were printed. and distributed .for use in infors

] mational actfvitjes and in responding to 1nqufries. . R '

T.. .. s Projéct. staff presented the _ECUT. program at an energy conference ’
Lo Novemben 5-7, 1979, ét Indiana*ﬁniversity at South Bend. : PR
e -JifNL{:A papen entft?ed UTC. Physics q.,A Broad Technical Base, for Energyﬁ‘ re

: _Teohnicfans was presented £o the January 1980 meeting of the Américan . . o
Association of Physics,qpachers in Chicago by the Project Director,\‘

v

I T
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Dr. Frank Pedrotti of the"Physics‘ Department, Marquette University;

Air Force Institute of Technology. .

The Project. Director presented a desﬂkiption of %he ECUT project to«the
American Vocational Association Energy Awareness Conferenge that took
place January 29 "through’ 31,:1980, in Arlington, Virginia. .

The Asséciate Project Director preSented a paper éentitled "Broad-based"
Curriculum for Training Energy Conservation-and-Use Technicians" at the

National Conference on Meeting. Energy Workforce Needs -in February

1980. This conference was sponsored by the U. S, Office of Education's

Energy and Educ?§§0n-Action'Center. :

The Associate Prdject Director made™a presentation on the ECUT project
and ¢iscussed the future of ‘energy education in two-year postsecondary
$nstitutions at a February 8-9, 1980, Energy Management Conference' at

" Dr. Leno S. Pedrotti, Chairman*of the Physics Department at the U. S.

" Edmonds Commqnity,COIIege in Lynnwood, Wisconsin.

The Project Dinrector made a presentation of the” ECUT project to the
American Technical Education Association March 26-29, 1980, meeting in
Columbus, Ohio. ‘

The project staff presented a description- of the ECUT project at the
1980 Conference/on Industrial Energy Conservation Technology meeting
April 13 through 16, 1980, in Houston, Texas. '

Joyce Lain Kennedy, a syndicated columpist for “Careers," produced an
article- about energy technology on May 10, 1980. This article drew
more than 300 -inquiries, mostly from potential students, from through-
out the United States. The students weré given information about the
ECUT programs at schools,-and the schools were provided a, 1ist of the
student inquiries. ‘ /

The Associate Project Director presented a p2per entit}ed "Conserva-
tion/Management as Related to Education, Business, and abor" at a May
1980 meeting 1n Red Wing, Minnesota. ‘This meeting Mas’ the Energy
Education Symposium. . )

.An arficlé'on the ECUT project was included in the November 1980 issue

of the American Association of Junior Colleges newsletter, "Energy Cur-
f'entS." v M !

The Project Director presented a descript(ion of the ECUT project to the
1981 Concurrent Meeting of the National Network for Curriculum Coordi-
nation Centers and Staté Liaison Representatives in Aflanta, Georgia,
duly 14-16,"1981. Copies of course materials were distributed.

~ Companion articles by the Project Director and Dr. Leno S. Pedrotti

w11ﬂ-ap€eaq in th edition of the Technician Education Yearbook.
The titles of thefe articles are "Unified Technical Concepts in Physics
- An Alternativd Approach. to the Teaching of Traditional Physics
Courses in Engineering Technology Programs,” and "“A Broad Base Cquyc- L3

ulum for Energy Technicians."
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P




PROGRAM PLANNING GUIDE ' A . .

s

A 175-Page ECUT Program Planning Gu1de* was prepared reviewed, re-

‘ vised and _distributed to a11 participants at the regionaJ d1ffusion/dis-

servation-and-Use Technolo identify Jjob categories for technicians work-
\¥ngvin the field, and toassistepdanners1 administrators,-faculty, and if-
dustria] and community, educators in esjablish1ng and conducting re]evant

semination workshgps. Thegggrpose of the Guide is to descr1be Energy Con-

training programs. .
_The "Guide provides a nndel curriculum plan and suggests methods. for
.adapting the modutar materials to curricula tailored to specific Tocations

" or emp]oyer needs., A]so included is. information about educational facil-

ities, equ1pment, staffing, and instructional mater1als needed for tra1n1ng
technicians in the f1e]d i .

The detailed course and modu]e cuthnes and ob3ect1ves revised from the
Carriculum Deve]opmen Guide have been 1nc1udéd in an wighty-page append1x
.of the Planning Guide. This inclusion e11m1nates.the necessity for continu-
ing to make available the Development Guide. )

Over 500 copies of the Curriculum Planning Guide has been distributed

to workshop “participants and other interested state p]anners and school
representat1ves. .

- 'UISSEMINATION WORKSHOPS AND OTHER ACTIVITIES A\

Def1n1t1ons\5f "visibi]ity act1v1t1es“ and "dissemination activities”

are needed for clarity in disucssion throughout this report. Visib111ty
" al tivi;1es are thosesactions that provideinformation and create an aware-
ness about the project and its products. Dissemination is theotransfer of
information about the curriculum and instructional materials to 1nd1v1duals
or organizations that are interested in 1mp1ementfng one or more ECUT
Courses. . - . v '
. "

_"v_—-—

*Ayailab]e from the Center for Occupational Research and DevelopMEnt, 601
hake Air Drive, Suite C, Waco, Texas 76710, .

. - 3 “
. )

. N . -25

.
.
]
‘ | ) ' 30
. . .
AN ¢ - :

-~




‘Q,Proaect staff visits.. to interested schools .are d1ssem1nat1on activ-"v4ygé:/

itiess over 20¥visits were made to schaols by the staff to assist the
:schools in some area of program planning or decision-mak1ng.

. } Coordination meetings with ffe]d-test site representat1ves are dissemi-
, nation activities; four coordination meetings were he]d through the |
: * duration of the project. . '

+ Phone calls with “school’ planners and ECUT %%cu]ty are d1ssem1nation
T - activities; the project staff spent hundreds of hours on phone calls to
various Ethvﬁls to provide 1nformat1on, coordinate the supply of in-.
structional modules, and assist in"solving particu]ar problems. A sig- [~
nificant effort was also spent with employees and Schools to identify
emp1oyment opportynity for ECUT graduates..

. The distribution of the ECUT Curriculum Planning Guide fas a dissemina-—
. tion activity; over 500 copies of the Guide have been. distriputed to
schools and state education agencies. Because of the unexpectédly high
demand for ECUT planning information, project funds to provide compli-
mentary copies of the Planning Guide were nearly depleted by dJuly

“

’}7‘ 1981. After conferring with the EDP Project Officer, the remaining
W funds for Egpies of the .Guides were diverted to print a 12-page booklet
: about the ECUT Curriculum. Twenty-five hundred copfes of this booklet,

(shown in Appendix D) have}fffn printed; 1,000 have been distributed.

' *l\}O : ) P
Reg1ona] D1ffus n Workshops

A maJor d1ssgm1nation effort of the prOJect was the five Regional Dif-
fusion Workshops. Ten thousand copies of workshop, flyers (topy in Appendix
_§) were printed and distributed to schoo]s, statoXeducation agencies,, and
- " -employers of ECUT technicians. The five workshops were held at the loca-'

t1ons and on the dates shown below. -
. « Mifneapolis, M1nnesota T J Denveo;:kolorado ~ &
36~g§tendees ] 39 attendees
" . College Park, Maryland : « Honolulu, Hawaii -
‘May 19 and 20, 1981 - \\ June 18 and 19{ 1981 '
49 attendees ¥ 19 attendees
. « Atlanta, Georgia . . ¥

b May 27 and 28, 1981 o . , b )

31 ‘attendees B ; p

May 6 and 7, 1981 _ June 3 and 4, 1981 " l




. v
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A typical agenda for the workshop is shewn .in Appendix F. Considerable

"time .was. spent the first afternoon of each workshop listening to ECUT em-

ployers (or potential employers) describe thqu needs ‘ih terms-of number of

- jobs, ana\izzj;red tasks thasa%CUTs performy It was felt that this type of

emphasis ecessary and‘needed to be said by employers to give credi-
bility to the emp]oyment needs and the broad,,techn1§a1 diversity required
in the ECUT curricu]um. Local speakers were enlisted from near the commun-

ity where the workshop was held' and all industry speakers participated

.without, an honorarium or travel reimbucsement. O

The greatest interest in presentations at the werkshops was generated
by the represéntatives from the field-test schools. Many of the partici-
pants’ questions wefg answered by the personal testimonies of "what went
well and what were the problems" at the pilot programs. .Another agenda item
of high interest to participants was the discussion on "Use of the ECUT
Materials.in Adult Education and Employer Retra?hing Programs."

Each participant completed a WOrksﬁop Critique and prepared a tentative
ECUT dissem1nation strategy for his or her state. Most part1c1pants felt
that the program had some app11ca91133y in their state and they planned to

distribute the volume of material that they received. A workshop fd]low-up

1etter from the representative from Ca11forn1a is included in Append1&\~jto
1nd1cate one response to the workshop.

A frequent comment on the Workshop Eva]uation was "We w111 need to have .

you conduct periodie workshops for our faculty on the UTC Physics. In re-
sponse to this perceived need TERC-SW (now the Center for' Occupational
Researc and Deve]opment) has conducted two UTC workshops (July 8-9, 1981,

and Novkmber 9-10, 1981), and plans tg conduct two workshops -each-year in
its Tocktion in Waco, Texas. A 1etﬁ£i from a participant in the November
1981 workshop is shown in Appendix H.

4
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'2 ' CONCLU%IONS AND RECOMMENDATIONS
R .
§ 3 l . -
In recent years, gurriculum development programs with potential of
national significance have become ,very precious for two reason;. The fibst
is because, if they .are organized properly, with suff1c1ent flexibility to '
permrt them to be tailored to local needs, their adoption by 1nst1tut1ons
and employers will save much time, effort, and money by eliminating the need
for each organization to completely "reinvent the wheel." @econdly, these
natfonal programs are pracious because they are rare; the prospect of new
vocational educational initiatives such as these being funded at the federal
. l level is extremely doubtful in the next several years. With these thoughts
. ip mind, one realizes that a discusSion of the results and conclusions for
this project must be more than statements that. high-quality instructional
programs and materials have been properly designed, developed, evaluated,
‘& revised, and disseminated. The importance of this project must be evaluated
. on the real impact that the project has made on technical education and the
perceiveq impact that should be ,realized in the next few years. -

. - . *
4 - . . ’ . . *

3 CONCLUSIONS _ . ' A

- The Energy Conservation- andyUse Technician project has _thred major
areas of national impact potential.’ ‘
1. New Postsecondary\ Technician Programs in Energy Conservation- and Use .
) Technology:
- ) The following schools are currently offering eneréy-related cur-
) ricula and courses using some or all of the ghUT materials:’ ' Y

. Tacoma Gommunity College, Washington
s ‘ Red Wing Energy Education Center, Mirnesota X
S Horry-Georgetown Technical Education Center, South Carolina .
916 Area Vocational School, Minnesota .
. Colorado Northwestern Community College, Colorado.
Pitt Technical Community College
) Greenville Technical College, South Carolina’
e Pitt Technical Institute, North Carolina 4

e _ oo .
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. The foiiowing organization§ have purchased compTete sets of all
/,the ECUT course materiais and are reviewinhg. them to determine which
will be used in the near future,

- ITlinois Vaiiey Community College -
University of Hawaii
University of Alaska
California Department of Education

%

Hutchinson Area Vo-Tech School . ' : .

Midwest Careers Institute
" Northern Kentucky University

Utah Technical College ) _ ’
, Alabama Technical.College "y

College of Southern Idaho

Moraine Valley Community College , '

Western Iowa Technical College . .

Frederich Community College . -

The Indianhead VTAE District

Florida State University |

As a result of attending the ECUT regional dissemination workshops
held in May .and June, 1981, representatives from the following states
have 1nd1cated the possibility of all or part\of the ECUT materiais
being used 1n schools within their state:

%=
&

Minnesota Wisconsin~ Michigag ‘ITowa ‘ Texas -
Wyoming’ . ' I1linois’ Maryland New Jersey Pennsylvania
Rhode Island New Hampshire* Delaware Ohio N. Carolina

+ Florida — Arkansas -  Kentucky Georgia S. Carolina
Tennesseg Alabama ' Kansas Virgin Is. Mississippi
Indiana Utah | ~(Colorado Idaho Alaska
Nebraska Washington AFTZoqa.~ New Mexico- California
Hawaii ’ . .

Use of ECUT Course Materials for Adult Ed0cation and Empioyer Retrain-
ing Courses ¢

The most wideSpread use of ECUT materials for’ adu't edgcation
courses has been’ at Rochester Area Voe{tional School, Minnesota (Ms.
3eanne Brownﬂack Ene{gy Coordinator) The greatest use of ECUT mate-
rials far employer retraining has been at Los Alamos National Labora-

tory, Newyﬁgxico (Ms, Gloria Cordova). < .
", As a» resuit of attending the ECUT regiona] dissemination workd\\>
shops, representatives from the foiiowing states have indicated the
o ’
. : k¥
s A

: ‘ 2
,

-

.~
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possibility of selected ECUT matenia]s being used for adult and commun-

W0

ity education courses within their states:

v
W

Minnesota Wisconsin Michigan Iowa - .N. Caroling, .

Wyoming I11inbis Maryland New Jersey . S. Carolind :

Rhode Island: New Hampshire Delaware <Ohio Mississippi .
"Florida, . “Arkansas Kentucky Georgia Afaska *

Tennessee - - Alabama ' Kansas VirginsIs. California .

Indiana ;  Wkah Colorado - New Mexico .Texas ..

Nebraska™ -~ Washington - Arizona - Idaho = . RennsyﬁVanﬁa

Hawa1i ; . LN .

*

Use of the -ECUT Technica} Core in Restructuring‘Engineering Curricula
to Provide a Broad Technical Base - . - :

The mo ar-reaching and important.impact of the ECUT Project is

the availab111ty f an ?nterdisc1p11nany, technical-core curr1cu1Jm for

" as:

Electronics™

Computers ° :

Laser/electro- opt1cs -

Biomedical equipment

Electromechanical
, Robotics . ‘
Electrical power production -
Production equipment maintenance

Building maintenance

“

This goal will also be the slowest to achieve. Although it was .

not a specific obJective of this project, some work is a]ready underwéy
to indicate that schools will eventua]]y utilize the "technicai ¢core"
concept in technician curricula.

' ‘North Central Technical Institute, Wausau, N1sconsin, has begun to
move towdrd an interdisciplinary curriculum for their }aser/E]ectrd—

iOptics Technician program. Albuquerque Technical-Vocational Institute

is seriously’considering most of the,ECUT core for their E]ecirica]

Power Production program. Tacoma Communi ollege plans to implement
other technician programs by’changfng th five;pr-six specialty courses

in their ECUT curriculum.  Jacksen Vocational-Technical School in -

-

_training engineering technicians in a number- of® specialty areag such -

Arkansas has 1ndiz§}9d.a desire to use most of the ECUT core materfals .

in thed> Electrom hanical Technology program.

B
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The first step for a school to* implement an "interdisciplinary
technician curriculum js to utilize the Unified Technical Concepts
Physics. UTC is 7t the very heart of the technical core. The follow-

ing, schoo]s and employers have sent one or more facu]ty representatives

to CORD-sponsored’UTC wo shops in 1981:

2 ;Moraine Valley Community'College, I1linois .
Southern University of Shreveport, Louisiana

£,

and—-ColHege;—11Hinois

Bee County College, Texas

College of Southern Idaho

Seward Comminity Cbllege, Kansas -

Anoka AVTI, Minnespta .
Prince George's Community Gollege, Maryland
Honolulu Community Collegé, Hawaii ~
Ok1ahoma City Jr College, Oklahoma

Daytona Beaeh Community College, Florida
Bainbridge Junior College, Georgia . -

Lewis & Clark State-College,” Idaho : "
Detroit Edison Company, Michigan Y
Gulf States Utility Company, Texas

South Carolina Electric_and Gas Company

Salt River-Project '

Los Alamos Natijonal Laboratory .

-

Two situations exist throughout the country that may caose many
schools, interested in“an ECUT program, to be very re]uctant in imple-
menting it quickly. «One of these is the oscillatory nature of our
cquntry's. sense of urgency related to eaergy, conservation. When fuels
are in short supply and energy pr1Ces rise, we react strongly to the
need to_save energy. However, when currefit supp]ies become more abun-
dant and/or the pub]ic becomes accustomed to the higher prices, apathy

. sets in and energy conservation no longer seems as important.

The second.situation relates to thé,perceived inadequacy..of guca~
tional funds: at federai, state, and local levels. In this preseigigli-
mate (which may persist for .several years) rew educational programs and
initiatives fn education are all but impossible’ in many states. ‘Even
travel to curriculum workshops.is limited or defied in some states. *
<, i - N " -




. RECOMMENDATIONS

+ The time schedhlg foriihis<prgject wz‘zs necessarily limited to three
years. In order to have field-test sites .for the entire two-year cur-
riculum, schoq]_g!‘t_advé'ewegin jeaching the ECUT courses in less than a
+year from thé beginning of the project. There is no way that all the

- sequlentia] events called for in the first year of the project can be
attended properly. It is recommended that in the future simiela,r proj- .
e'cj:s be scheduled for a five-year duration.

. Considerable interest in the ECUT materials has been demonstrated by
schools and employers: Additional dissemination efforts are réquired

_ to move thesg 1interests into high-quality course and program
offerings. Picu‘]arly important to the ECUT Project Director is the\
_continued effort to disseminate the technical core concept in
technician curricula. This will be a slow prdcess, but one that leads .

" .to a goal that.is worthy of the @k. ‘Support forn this‘ disseminatiOn/ f
effort is greatly needed.

37
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Mr. Ronald Beckman, Energy Pro-
gramm1ng Coord1nator & Super-
visor of Technical Education-

North Centrgl Technical Institute

-AmAﬁ._ﬁausau,_ulscon51nm~~f-44 ..

Mr. SahBorden

Dean of Instruction

Indiana Yocational Technical College
Terre Hapte, Indiana

Mr. 0. Charles Carter, dJr.
Manager of Consumer Servites
Dallas Power & Light Company
Dallas, Texas

-Dr. Ed-Darby, Assistant Diréctor
Academic Affairs
Oklahoma State Tech

° Okmulgee, Oklahoma Y,

Dr. Alan Day
Greenville Technical College
Greenv1]1e, South Caro]1na

Mr Robert D. D1llsaver

Vice President of Employee Relat1ons
Tities Service Company

Tulsa, Oklahoma : v

Ms. Pat Enz

Director-of Energy Education Center

Red Wing Area Vocational Techmical .
Institute :

Red Wing, Minnesota

Mr. H. Scott Fellows
Director of Special Programs
Southern States Energy Board
Atlanta, Georg1a

" Mr. John J. Gammuto

Director of Program Development
Commonwealth Edison Company
.Jol1et I1linois

Dr. Arthur H. Guenther .

Chief Scientist . :

U. S. Air Force Weapons Laboratory
- Kirtland Air Force Base, New Mexico

T 37 B

' APPENDIX A,
- - PROJECT ADVISORY COMMITTEE

WY

Mr. Ar]an Hackbarth

Director of Energy Technology
.Marshalltown Community College
Marshalltown, Iowa * °

_Dr. Jim Hahesy, Director ]
TAdult & Continuing Education .
Asnuntuck Community College
Enfield, Connecticut

" Mr. Gene Hildman, Chief Engineer
Scott & White Memorial Hosp1ta1
Temple, Texas

Mr. Donald J. Hosterman
WIPP Project Division
Sandia Laboratory
Albuguerque, New Mexico

Dr. Robert D. Krienke
General Manager, Waco Campus

Texas State Technical Institute
Waco, Texas

Mr. E. H. Lauten
» Energy Conservation

Vought Corporation ég
\/

Dallas, Texas

Mr. John David Lawrence, President
Datascan Energy Audit—Systems
Eﬁkhart,.Indiana -

Mr. Bill Matheny

-

* ESC Tratning Deve]opment .

Texas Instruments
Dallas, Texas

"Mr. Charles Maybeck
Chairman of Energy Programs
Daytona Beach Community College

£ Daytona'Beach, Florida

Mr. Ernest Mayeux, General Manager
Dallas Downtown 0ff1ce Building
Trampel Crow Compahy =
Dallas, Texas )

Ms. Ivonna McCabe ' B
Director of Energy Technofogy” -
Tacoma Community College

Tacoma, Washington
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- Dr. Faye McQuiston, Chairman
_ASHRAE Education Committee - Y
Professor of Mechanical Engineering
OkTahoma State University

- Stillwater, Oklahoma

Dr. Gegrge Mehallis
Executive Director

- .Technical Education
-~ -'.  Broyard Community Co]]ege
- _ Fort Layderdale, Florida

Dr. -Raympnd E. Morrison
Training|Program Supervisor

Los Alamos Scientific Laboratory
Los Alamos, New Mexico

] 7 Mr. Tom Retd——u__ -
Vice President % D1rector
Horry Campus
Horry-Georgetown Technical College
Conway, South Carolina

Mr. Bill Robinson 7 ‘ “

Staff, Engineer, Energy Conservat1on
Holiday Inns,“Inc. .
Memphis, Tennesseé'/

. Dr. Richard Rounds, .Director
’ ~ Day Division
Albuquerque Techinical Vocatidnal
Institute
Albuquerque, New Mexico -

Mr. Jerry Schmehl, Consultant -
Division of Techn1ca1 Vocat1onq1
Education
Minnesota Stf%e Department of
L Education ¢
‘Saint Paul, Minnesota

- ~Mr. Martin Schwartz
« . Directur of Researeh
Camden C College
- Blackwood, New Jersey ; ¢

,%i\‘///"g). Milton R. Simonds

. nergy Coordinator

5 FMC Corporation -
e Philadelphia, Pennsylvania

Dr.#i1son Sorenson, President i
Utah Technical ColTege at Provo .
. Provo, Utah -

-

-
Mr. John J. Talbert ¥
American Institute of Plant Engineers.
ExSystems = - ‘
Dallas, Texas ° v -~ .

,er. RuTon Wells _
Assoc1ate Dean
" Utali ‘Technical College at Provo
Provo, Utah -




¢ .o
T M -
L] . . e *
M - .
.
¥ : R . S
. . . . . E
' - -
= “ N .
ks r . .
. . #
' ‘ -
Y , ’
.
S Lo 2 ‘
= .
. ~ .
. i . ' 7
1) v *
- 1 - . e
. . -
- . - , .
” - L . R
o
hd -
-~ - A
- L N ¢
- s * . .
- - .
- -
. . . .
. v
v 7~ R .
-
- '
- . - . L% N - N .
- .. . ¥ E
* . ‘ . -
- . ‘ .
. B B \ ¢ - A
.
. » -
- “ 4 - .
) . o * ‘ﬁ .
: . s o
»
e Tl
. 4 HE Q -
. . - -
! - N
- - .
- A . 5 . .
I N . ~
‘ . -
- ‘s
APPENDIX B . - , T,
- » - ¢ b
EQUIPM ED BY ECUTs — .o .
- 3 - - ~ - .
Y * . ‘ .
PR /\ .
R ¢ - . .:
Lot ¢ R
. . .
- N
b & . - . \
b
.
- - - - .. 4
- r~ -~ v £
. . - T .
’ " . . X
- LY - .
. -
w, » * ”
[ .
A .
-
. € -
. & - -~
- . . . * .
. . . LA B A
- . . .
! . > P ’
¢ .. .
' “ -
* .
- .
.
= & .
e ' “
¢ : -t ’ - * ! ' .‘
.
3 . . L .
N .
.
. . A
* . * * K4 s
.
L4
- . F ) N
4 . . . -
- Y
.
- . . @
v - .
~ - ~
. )
. . . . . . . ., L - .
, . . . I
. - v . . - A
* .
. . .o
vdl .o T
N * * \v“ .
R » - . - . . o N .
., Y- . L e Y -




>

——

¢

P

-

APPENDIX B

‘;»—'ﬁ(/;s "OF EQUIPMENT, BY CATEGORY, WITH WHICH ECUTSs WORK _ >

INSTRUMENTATION AND CONTROLS
Ratameters cT . //
Differentjal Pressure Dev1ces
Pitet Tubes:

ELECTROMECHANICAL DEVICES, continued.

. Meter Movements/Meters

" Turbiné’Meters' .

' Anemometers
+ Open Channel Wires

.‘,‘ ,.A’
Magnetic Flowmeters- o

. Fuses

Servomechanisms
Switches ‘

/./’
A~

MECHANICAL DEVICES AND SYSTEMS

Liquid-in-Glass -Thermometers % Belts-
-Liquid-Filled Dial Thermometers HMeaves
Bimetallic Thermometers . Chains .
CraYon Temperature Indicators _ " Sprockets .
*.Liquid.Temperature Indicators ~ Gears . .
Pellet Temperature Indicators Transmissions * ,
Resistance Temperature Ind1cators ~ Speed Reducers .o
Microcomputers . . . Shafts Y
Thermocouples i - Couplings and Joints
. Optical Pyrometers -Bearings: -
Totat-Radiation Pyrometers Seals
Manometers Gaskets . T,
Limp Diaphragm Gages ) 0~Rings L
Bourdon and Bellows Gages - Clutches R
Sight Gages ’ Linkages-

~ Bubble Tubes

Float/Buoyancy Meters ’
Capacitance-Leve] Gages

Direct Currént Meters

Alternating Current Meters
sMultwmeters -

‘« Gas Analyzers !

Servos L.
Solenoids _ ' .

" ELECTROMECHANICAL DEVICES

Motor Speed Contro11ers
Motor Starters =
-Autotransformers

~ Servos

Motors, A.C.,-D.C, -

_ Generators, A.C., D.C.
Relays : '
Buzzers S

“ Vibrators .

‘Horns

Brushes e
Contacts .
-Starting Cgpacitors

Cams and Cam F611owers o’
Fans and Blowers '
Valves ™~ .

Packing

THERMAL ENERGY PRODUCTION AND CONVERSION

DEVICES/SYSTEMS

Boilers g

Superhéaters
Turbines .

olar Hot Water 0
Solar Hot Air '
Heat Pumps -
Waste Heat Recovery Systems
HVAC Systems
Lighting/I1lumination

Heat Exchangers

.
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HANGRND POWER TOOLS -

Conventional “Hand Tools:

Hammers
Pliers
Screwdrivers

Common Wrenches
Torque Wrenches

¢ "Hand Power Tools:

Drills

© Sanders” .

Grinders
Saws

Bench & Floor Power ToSﬁ%: .

Drill Presses
Bench Grinders/Polishers.
Mills y

Lathes a
Surfacers/Planefs
Vises’ -~
Saws

Metal Working Téols:‘

Hand Breaks
Hand Shqars
Notchers

Precision Measuring Devices:
A S

Levels -

Squares.

Rules _

Micrometers

Radius Gages -

Other Dial Type Gages
Drawing Tools:

T-Squares . ™

Triangles ’

Compasses -

Dividers

Templatese

Curves

Marking Instruments

Lettering Devicesn

ELECTRONIC DEVICES AND SYSTEMS
Resistors

Potentiometers
Capacitors

" Inductors

Transformers . .

" Chokes

Rectifiers
Diodes

&

.
LIS 4

ELECTRONIC DEVICES AND SYSTEMS, continued.

Transistors '

SCRs

Triacs

Vacuum Tubes

Gaseous Tubes

Gates

Inverters

LEDs-

CRTs

Oscilloscopes

Vacuum Tube Mulpimeters
Logic Analyzer
Transistor Digital Multimeters
Oscillators

Frequency Counters
Volt-Ohmmeter

Amp Probe

Bridges

Photovoltaic Cells
Photoconductive Cells
Batteries

FLUID POWER SYSTEMS

Pressure Measuring Devices
Pumps

Compressors — "
‘Motors (Fluid)

Cylinders

Limited Action Rotary Devices
Hoses

Pipes and Tubing
Connectors
Fittings

Valves ,
Valve Actuators
Accumulato ’
Reservoirs
Auxiliary Tanks -
Separators R
Filters L
Strainers -
Lubricators

Regulators

011 Heaters

Dryerss, v -

-




RESEARCH AND DEVELOPMENT
LABORATORY EQUIPMENT

* Hot Cells .

. - Fuel Cells -

* Glove Boxes .
Master-Slave Manipulators
Intruder Sensor Systems
Detection Systems
Vertical Axis Turbines

. Yacuum Recovery Systems

Purification Systems
Spectroscopy Systems
Photovoltaic Generators
Pressure ‘Systems
Computers
Minicomputers .
Microprocessors
Graphic Display Devices
Assay Instrumentation
Pulsed Neutron Generators
Solar Trac1ng and Collection -

-
)
"

ation Dev1ces

on Impl"

aste,VJ ification. Furnaces .. .

Magma Effects Simulation Furnaces >h\

Thermgélectric Generators
Cryogénic “Systems
“ Supercqnducting. Magnets.
" Silicoi~golar Cells -
Electro-Optié® Fibers and Couplers
Explosives. & Explosive Devices

S

)

" Lamps/Incandescent

»

ELECTRICAL POWER AND ILLUMINATION DEVICES

w1r1ng/C€b1es -

Switching Gears \

Fuse Boxes/Fuses '

Circuit Breaker Boxes/C1rcu1t Breakers
Conduit

Lamp Fixtures
Ballagts/Starters

Lamps/Fluorescent
Lamps/Gas Discharge
Solid State Dimmers
Timers .
Connectors
Convenience Outlets
Transformers

-~
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— | *Energy Audits ; '

-} ' ENERGY CONSERVATION-AND-USE TECHNICIAN
. RECOMMENDED CURRICULUM {
'QUARTER SYSTEM .

First rter

Chemistry for Energy TechnolQgy I

*Fundamentals of Energy Techno'logy .7
Technical Math I

Microcomputer Operations '
Technical Communications

[

.&\‘I&uuuu

mlouoow

Rﬂamuum
*

Second Quarter .

. Unified Technical Concepts I (Physics) ' .
Chemistry for Energy Techno'logy 11 .
*Energy Economics

-+ Technical Math il '
Schematic and Blueprint Reading '

leuuuu
R;Iuo owo
M&uumm

Third Quarter

Unified Technical Concepts II (Physics)

f *Energy Production Systems

Mechanfcal Deviceseand Systems

Fundamentals of Electricity and Electronics -

=

IRYRYRY RS
ﬁuuom
ﬂmmum )
—

Fourth Quarter

Unified Technical Concepts 11l (Physics)
Electromechanical Devices

Electronic .Devices and Systems

Elective a’

mlu«z;uu
sauooono
!

.~

Fifth Quarter

Electrical Power and I1lumination Systems

crocomputer Hardware

eating, Ventilating and Air Conditioning '
*tnergy Conservation \

- .

Wweow
rd

sdamaox

Sixth Quarter
Fluid Power Systems

Instrumentation and Controls
*Codes and Requlatiens ’

>
Load (7S X PUR AS N 7S B

‘| *Technical specialty courses

The Energy Conservation-and-Use Technigian curriculum is a broad-based,
technical curriculum organized around core courses and technical specialty .
courses. The ‘core area comprises 82% of the total curricylum and contains
both techn1ca1 support courses and" courses that develop the systems-oriented
interdisciplinary skills, The specialty area contains courses that are re-
1a%é§ specifically to the needs of an energy technician, Technical specialty
courses are marked with an asterisk. s ' . o ‘




: * ENERGY CONSERVATION-AND-USE TECHNICIAN -+ - '
MMENDED CURRICULUM )
SEMESTER SYSTEM .. g
- S~
‘ - - Contact ’
First Semeéter C Lec. Lab. Hours . '
. Unified Technical Concepts I A
(Physics) . - 3 6 9
Chemistry for Energy Technology I 2 2 5
Technical Math 1 2 0 .2
Fundamentals of Energy )
Technology 2 0 - 2
Microcomputer Operations 3 3 .6
. ' 12 11 23
¢, .

‘Second Semester

Unified Technical Concepts II .
(Physics) . 3 6
Chemistry for Energy echno]ogy II 2 2
Technical Math II . z 0
Energy Production Systems '5 0 .
Fundamentals of Electricity and
Electromechanical Devices ° 3 _%_
1

R ..

Third Semester - E@

Mechanical and Fluid Systems 3
Electrical ‘Power and I1lumina-

tion Systems 2
Electronic Devices and Systems : 3
Schematic and Blueprint Reading 1
Ehergy Conservation 2

Fourth Semester N Lo

Codes and Regulations 2
Heating, Ventilating and

Air-Conditioning 3
Technical Communications . ’ 3
Instrumentation and Controls ' 3
Energy Economics and Audits’ 3
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RELATIONSHIP BETWEEN SEMESTER COURSES ANﬁ QUARTER COURSES

v 'ENERGY CONSERVAT ION-AND-USE TECHNOLOGY CURR ICULUM .
Quarter System - Semester System
Total Contact Hrs : Total Contact Hlrs
Course Contact | Wks of por per Course Contact | Wks of per per
Hrs/Wh instr Course Cluster tirs/vk instr Coursa, | Cluster
Unif. Jech. Con. | 9 10 30 Unif. Tech. Con. 1 9 15 \/ﬁ
Unif. Tech. Con. It g io 90~ - Unlf. Tech, Con. tI 9 15 L35
nlf, Tech. Con. 111 9 10 90 270 . . 270
Chem. for Energy ) Chem. for Energy .
Technology 1 6 1 10 60 Technology K L 15 60
| Chem. for Energy ) ' Chem. for Energy
Technology 11 6 10 60 120 Technology 11 4. 15 60 120
fFund. of Engy. Tech. | 3 10 30 30 Fund. of Engy. Tech. 2 15 30 30
fech. Hath | 3, 10 - ¢! Tech. Hath | 2 s . 0]
Tech, Hath 1} 3 10 30 60 Tech. Hath 11 r 2 15 30 60
Hicrocomp, Opr, 6 « Jo éo Hicrocomp. Opr.
BN . . (} Hicrocomp. Hdwe.) 6 -} .15 90
Hicrocomp. Hdwe. 6 10 ] Instrum, & Ctrl. . . .
E . (3 Hicrocomp. Hdwe.) 6 15 90
instrum. & Ctri. 6 10 60 180 180
Energy Econoalcs 3 10 30 Engy. Econ. & Audits . & 15 90
Energy Audits ) 10 £0 90 ’ 30
fFund. of Electricity | - , ‘
t Electronics [ 10 60 Fund. of Electriclity
Electromec .7 (3 i0 60 . 120 & Electromech. Dev. 7 15 105 105
Enyy. Prod. Systems | 3 10 30 30" || Engy. Prod. Systems | 2 | "is*] 30 |30 |
Hech. Dev. & Syst. 6 1] © 60 Mech. & Fluld Syst. 7 15 05 .
‘ Fluld Systems 6 0 é0 120 05
Electronic Dev. § Electronic Dev. & al
Systems 8 10 8p 80 Systems 6 15 90 90 -
El. Pur. & 1llum. El. Pwr. & tllum. i / -
Systems 6 10 60 60 Systems - . h 15 60 60
Schea. & B.P, Rdg. i 10 40 4o Schem.- ¢ B.P. Rdg. 3 15 ks Ls
Enqgy. Consv. 6 10 60 60 il Engy. Consv. h 15 60 &0
HVAC . " 8 10 .80 80 livac 6 15 90 90,
fech, Coms. ) = 10 40 - 40 }] Yech, Conm, 1 3 15 ks hs
[Codes ¢ _Regs. 6 * 1o . 60 60° - |} Codes & Regs. b 15 60 60
Trorm conract nowrs . 1440 vora contact wours” 48 e . 1440
E - : s I :

T e et i e e s .
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 FUNDAMENTALS OF ENERGY. TECHNOLOGY

Fundamentals <of Energy Technology is designed/to give the student an

overview of the field of energy conservation and use and to prov%de descrip-

~ tions of job functions typical to energy technicians. The course material

‘is organized to show the fompatibility of the total curriculum and the pur-
pose of the approach chosen. B

Module EF-01 Energy Technology

Module EF-02 Sources of Energy: I
Module EF-03 Sources of Energy: II
Module EF-04 Uses of Energy

Module EF-05 Energy Analysis

Module EF-06 Energy and the Environment
Mogule EF-07 Energy' Resource Guide

. . | . N
ENERGY ECONOMICS ' -

o

Energy Econom1c§;f§s{%course designed to familiarize the student with
the energy-conservin%,and ost-saving measures that are available, as well
as the anaiysis techniques that are necessary for accurate evaluation of

~

. " TTTenerdy projects, o Tt P . -

Module EE-01 Fundamentals of Energy Cost Analysis ;

Module EE-02 Financial Parameters of Energy.Economics

Module EE-03 Financial Techniques of Energy Ecdnomics

Module EE-04 Economics of Energy Alternatives )
* Module EE-05 Economic Analysis and Energy Conservation Projects

ENERGY PRODUCTION SYSTEMS _-

T

‘ éﬁérgy Production Systems is an in-depth technical study of processes
and .equipment used to convert energy résources (sugh as geothermal and the
sun) and fuels (such as coal and natunal gas) into useful energy forms, such
as electricity, heat and motion or light., This course will enable the Ener-
gy Co@%ervat1on-ahd-Use Technician to select \bptéﬁum\ energy sources and
equiﬁﬁént for maximum economy, aﬁ?i]abi]ity, efficiency and/or environmental
quality.

Module EP-01 Generation of Steam and Hot Water,/psing Solid Fuels

Module EP-02 Generation ,of Steam and Hot Water, Using’ Liquid and
Gaseous Fuéls v -

Module EP-03  Generatidn of Steam, Hot Water, and Hot Air, Using Solar

' Collectors

Module EP-04 Generation of Steam and Hot Water, Using Nuclear. and
Experimental Power Sources

Module EP-05 ._Combustdon Engines ?

o~ .

. v . 7-'!! " % j - R
' ' a9 , -°
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Module EP<06 Turbines -
. Module EP-07 Product?on of" Electricity v

ENERGY CONSERVATION

Energy‘Conservation i designed to give the student technical knowledge
and specific ski]]s.required to perform conservation measures relative to
the most commom energy uses. . The student will learn and utilize the basic

-

, principles of energy conservatton and efficiency.

Module EC-01 Energy ‘Conservation - An Introduction
Modul oqoz ,Conservation Principles and Efficiency Measurements -
: ‘Space Heating - -
Module EC-03 . Conservation Pringiples and Efficiency Measurements' -
Space Cooling
Module EC-04 Cghservation princip]8E~7ﬂﬁT"E??TtT"ty-Mea§u:fTents
e ot Water and Steam Supply Systems {/t
Module EC-05 ‘[Conservation Principles and Effictency Measureferts
/

" I1lumination ,
) Module EC-06 Conservation Principles and Efficiency Measurements -
Electrdic Motors .
’ . Module EC-07- ConservationsPrinciples and Efficieacy Measurements -
Buildihg Construction ’
, ’ B ~/ N ﬁﬂ'h . - K . cos
ENERGY AUDITS ‘ . Y

This course provides an overview of the purpose, dbjectives and mechan-
ics of the energy audit grocess. Full background and procedura] instruc-
tions precede case. studies and laboratory ‘practice in auditing. Finally,
audit analyses are undertaken, with student recommending remedial actions

based on ana]yses of his or her practice gudits. ;

Module EA-O1 Tota¥vEnergy Management
Module EA-02 E;ements of an Energy Audit .
Module EA-03 - Bnergy Audit Procedures. and Analyses
Module EA-04 Building Systems ~

. - Module .EA-05  Lighting Systems, .
Module EA-06  Auditing HVAC Systems—="Part I
‘Module EA-07 Auditing HVAC Systems - Pari It

: Module EA-08 Auxi]iary Equipment Systems
. Module EA-09 Process Energy Systems .
A Module EA-10 Renewable Resource Applications . .
Module EA-11 Energy Aud1t Norkbook '

[

HEATING, VENTILATING,(AND AIR CONDITIONING

’ This course is designoed to deve]op/an understanding -of air conditioning
and heating systems andatheir characteristics, applications, and limita-
tions. The intent of this course s to present the basics of such systems

T 3

e - - i . e & . .




and factors affecting the selection and efficient operatign of both commer-
cia) and residential heating and air conditioning equipment.

Module HC-01 Basic Refrigeration Cycle :
.~ ModuTe HC-02 ° System Types :
Module HC-03 Refrigeration Equipment .
Module HC-04 Residential Heating Equipment - .
Module HC-05 Boilers for Heating App11cations
Module HC«06 ° Piping
Module HC-07 Air Handling Equipment
. Module HC-08 Psychrometrics

MICROCOMPUTER OPERATIONS

This course covers the operation and programming of microcomputers.
The first part of the course concentrates on ﬁ?ﬁz:zl concepts such as com-
puter codes, binary arithmetic and the major parts of most computérs. The
small microcomputer systemsf are studied and applied to typical energy-
related data-gathering and control problems. In the third part of the
course, a larger, disk-based system is used. Its operation and. the kinds of
software it uses are studied.and applied to energy conservation. Finally,
students learn the elements.of BASIC programming.

_ Module M0-D1  Computer ‘Codes
'Module MO-02 Microcomputer Architecture . ~ s
Module M0-03  Microcomputer Applications ' -

Module M0-04 Disk-Baséd Operations
, r\j\ v

[

Module M0-05 Energy Applications of Microcomputers
Module M0-06 - Introduction to BASIC .
Module M0-07 BASIQ Programming

L

MICROCOMPUTER HARowAnt :

This course begins W1th an 1ntroduct1on to integrated crrcuit .JJogic and
a discussion of thé common electrical and logical digital 1nterfac1ng tech-
niques. Specifi¢ techniques for getting both digital and analog data into
and out of microcomputers are surveyed. Applticatiens of these techniques to
actual control problems are-'illustrated. Finally, data communication ideas

and microcomputer troub]eshooting techniques are covered. . .
Module MH-01 Digita] Components -~
Module MH-02 Semiconductor Logic Families Ce T
Module MH-03  Input/Output Devices and Techniques
Module MH-D4 Analog/Digital Conversion N

Module MH-05
Module, MH-06
Moud]e MH-07

'

Data Commurication
Bus Systems
Troubleshooting Microcomputer Components

" 51
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T throughout the course.

ELECTRONIC DEVICES AND SYSTEMS

EIectronic Devices and Systems is designed to provide the student Wwith

a working knowledge of mddern electronic devices and the circuits in which
Electronic troqb]eshooting techniques are
Topfcs presented include rectifiers, transistors,

they are employed. stressed

SCRs and triacs, vacuum and gaseous tubes, filters, amplifier circuits, op-
erationa] amplifiers, noise reduction, ditigal circuits and display devices.

Module ED-01
Module ED-02
" Mddule ED-03
Module ED-04
Module ED-0S
Modu]e.ED-OG

’

Active Electrical Devices
Electronic Analog Circuits
Electronic Digital Circuits
Input-Output Devices
Analog Systems

Digital, Systems

ELECTRICAL POWER -AND LLLUMINATION

— This course is desigﬁed—tﬁ’ﬁ;ovqu the student with a practical knowl-
edge of electrical power, distribution systems, and illumination systems,
In additton, the students alse practice electrical measurement, wiring meth-

ods, jklumination measurement,

Module PI-02
Module PI-03
Module PI-04
Module PI-05
Module PI-06

Module PI-07°

Module PI-08

circuit control - and are provided with an

overview of the parts of the electrical.distribution system.
Modu]e'PI-df

Efficiencies of Electrical Power D1s§f;but1on Systems
E]ectrica] Power Transmission and Distribution
Industria] Electrical Distribution

Residential Electrical Distribution

Electrical Energy Management

Fundamentals of Illumination

Light Sources

Efficiency in I11um1nation Syst ms

TECHNICAL COMMUNICATIONS i ) j

The ability to write and: speak well is important ‘not only for the
transfer of information; writing capabilities, ds well as speaking exper-

tise, often have an effect on the employee's /advancement.
’Technical Communications, shows the technician/how to, develop ideas intawm
c]ear, organized fashion.
fhe student put new skills into practide, -

# Module TC-01

+ Module TCz02
Module TC-03

HSS"le Fe-pe

This course,

The exerecises inclyded in each module will help

+

Introducing Technical Co unicétions
Conducting and Reporting Research
Writing Outlines and Abs racts

ngg;?gingfﬁgzﬁgg?sms
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. g ‘
Describing a Process : ’

Performing Oral and Visual Presentat1ons
Preparing a Final Repart

Module TC-06
Module TC-07
Module TC~08

QfCHANICAL DEVICES AND SYSTEMS

Mechanical Devices. and Systems is an 1n-depth study of the principles,

.concepts and applications Qf various mechanisms that may be encountereg in

industrial application of energy use and conservation. The mechanical com-
popents 9nd systems are divided into eight modules of instruction, covering
operational procedures, uses, maintenance, troub]eshpoting; and repair and
replacement procedures. The procedure or application portion of the modules
will emphasize practical maintenance asd iﬁsta]]ation of equipment and_ se-
lection and specification of proper replacement components from manufac-

turers' cata]ogs. '

Modu]e MS-01
Module MS~0Z
Module MS-03
Module MS-04
Module. MS-05
Module MS-06
Module MS-07

Module MS-08

Belt Drives

" Chain Drives - ==

Gear Drives

Drive Train Components I

Drive Train Components TI

Linkages

Fans and Blowers - \

Valves o~

ELECTROMECHANICAL DEVICES

Electromechanical Devices is designed to provide the student with a
working'knowledge of control elements in e1;ctr1ca1 circuits, transforhers,
motors and generators. Topics presented include switches, circuit breakers,
reTays, fuses, transformerss d.c. and a.c. motors, and generators.

Module EM-04 .
Module EM-05-

Module EM-06

Module EM-01 Electrbmechanical Devices - An Introdu.iion ‘ *
Module EM-02 * Control Elements in Electrical Circuits \
Module EM-03  Transformers ' e

Generators and Alternators . Lo -
D.C. Motors and Controls e
A.C. Motors' and Controls

Module EM-07  Synchromechanisms

INSTRUMENTATION AND CONTROLS

Instrumentation and Controls is designed to provide the student bith
practical knowledge and skills in the specification, use and calibration of

v

" measuring devices and the principles and appiications of automatic control

processes. The course stresses the integration of knowledge gained in pre-

4




- . o °".- -t e ’
. vious courses through the detailed examination of control systems for elec-
tr1ca¥ power product1on, heating, air cond1tion1ng, and manufactur1ng. .

Module IC-01 Principles of Process Control
Module 1C-02 Instruments for Fluid Measurements - Pressure and Level
Module IC-03 . Fluid Flow Measurement
. Module IC-04 Instruments for Temperature Measurement : T
‘Modyle IC-05 ~Instruments for Mechanical Measurement
Module 1C-06 Pneumatic Controls: )
Module IC-07 * Automatic Control Systems
Module 1C-08 Boiler and Other Special Control Systems .

FLUID POWEf/SYSTEMS

43

Fluid Power Systems is designed to give the student an overivew of
fluid power technology and a working nowledge of each of the components
used in fluid:power circuits., Hydraulic—and pneumat1c systems will be dis-
cussed, with emphasis placed on troubleshooting ‘and maintenance procedures
involved in each. Topics presented will 1nc1ude fundamentals of fluid dy-
namics, conventional fluid circuits, and fluid power components.

Module FL-01  Introduction and Fundamentals of Fluid Power— — - ————
Module FL-02 - Fluid Power Properties and Characteristics )
. Module FL-03 Fluid Storage, Conditioning, and Maintenance
1 : i , Module FL-04  Pumps. and Compressors
i Module FL-05 Actuators and. Fluid Motors
Module FL-06 . Fluid Distribition and Control Devices
Module FL-07 Fluid Circuits
< Module FL-08 = Troubleshooting Fluid Circuits

v CHEMISTRY FOR ENERGY TECHNOLOGY

Chemistry for Energy Technology is a course designed with a special em-
phasis on all aspects of chemistny as it relates to the work of an energy
_technician. The basic chemistry information and techniques presented in the
11 modules af this course have been deemed necessary for the applications
that will be encountered by the energy technicians.

BOOK I ’ .

Module CH-01 . Safety in Chemical Operations
Module CH-02  Structure of Matter )
Module CH-03 _ Chemical’ Equations and Ca]cu]ations '
Module CH-04 ~ Refrigeration, Gases, Air Pollution .

Module CH-05 - Solutions
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ENERGY CONSERVATION-AND-USE
o TECHNOLOGY . -
COURSE ‘AND MODULE TITLES

FUNDAMENTALS OF ENERGY TECHNOLOGY $17.50

Fumdamentals of Enevgy Tedmo!ogy 18 designed 10 give the student an overview of
the*fseld of energy conservation and dse and 10 provide descriptions of job functions
tyincal 10 encegy technicians. The cousse material 1s organized 10 show the compat:

_ hility of the total curriculum and the purpose of the approach chosen.

ENERGY CONSERVATION
Energy Conservation is designed to give the student technical knowledge and specific "f

$17.50

skills required 10 perform conservation measuses relative to the most common energy
uses. The student will 1earn and utilize the basic principles of energy conservation

and efficiency.

Module EC-01
Module EC-02

Modute EC-03

4 Module EC-04

Energy Conservation — An Introduction

Consesvation Principles and Efficiency Measuromcnu -
Space Heating '
Conservation Principics and Efficiency Messurements —
Space Cooling

Conservation Principles snd Efficiency Measurements —

* Hot Water and Steam Supply Systems

Module EF-01  Energy Techndlogy -
Module EF-03  Sourcesof Energy: |
Module EF-03  Sources of Energy: 1
Module EF-04 Uses of Energy
- Module EF05 Energy Analysis
.._Mogule EF-06  Epergy and the Environment _
P Yodule EF-07 Energy Resource Guide

ENERGY ECONOMICS . - $12.50

Encigy Econonucs 13 a course designud 10 famhanzo the student with the energy
comserving and cost 3aving measures that are available, as well as the analysis tech

“ "ENERGY AUDITS —

nujmal are necessary for accurate evaluation of energy projects.

Module EE-O1  Fundamentals of Energy Cost Analysis
9_': Module EE-0?2  Financial Parameters of Energy Economics .
. = Module EE-03  Financual Iechmques of Enmgv EoonOmict i .
Module EE04  Economies of Energy ‘Alterndtves ™ - b
Module EE05 Economsc Analysis and Energy Conservation Projects

Modute EC-05< Canservation Principles and Efficiency Moaswrements —
fllumination .
Madule ECOB  Conservation Prjncipies end Efficiency Magsurements —
. Electric Motors .
Module EC-07 Conservatian Priciples and Efticiency Meaturements — -
v, Building Constrction .

N

e N80

This coursa provided en averview of the gurpase, objectives, and mechanics of the
energy sudit process. Full background end proccdursl instructions prgcede case stud
ias and laboratory practice in auditing. Finally, sudit analyses are undertaken, with
student recommending remedial actions based on analyses of his or her practice
sudits. '

. Modu!e EA-01 Totod Energy Managament .

Module EA-02 ¥ Elements 6 an*Energy Audit - e

;

o v
ENERGY PRODUCTION SYSTEMS $172.50

~ Energy Productyan Systems is ap in-depth technical siudy of processes and equip-

« ment used 10 convert enesgy resources {such as geothermial and the sunl and fuels ..

¢ s {such as coal and natural gas) ipto useful energy forms, such as depmcny, heat, and
motion or hight. This course will enabfe the'E nergy Conservation-and-Use Technr .
cian 10 select Oplimum energy sources and equipment for maxinwin economy,
avadaluly, efficiency, anplor environmentsl Quaity,

Module EA-03
Module EA-04
Moduie EA-05
Module EA-08
Modute EA-07
Module EA-08
Module EA-09
Module EA-10
Module EA-11

Energy Audit Procedures and Analyses
Building Systems <
Lighting Systems ’

Auditing HVAC Systems — Past |

Auditing HVAC Systems — Part 11 +

Auxiliary Equipment Systems

Process Energy Systems ™ *
Renewable Resource Applicetions

Energy Audit Workbook

Module EP-O1
Modute EP-02

L Module EP-03
Module EP-04
© Mocli:l!fEP-OS

- Mociule EP0B
Module EP-07

mic %0

A uiToxt Provided by ERIC

Generation of Steam and Hot Water, Using Solxd Fuels

Generation of Steam and Hot Water, Using Liqud md .
Gaseous Fuels

Generation of Steam, Hot Water, end Hot A, Using Solor

Colleciors . .
Generaton of Steam and Hot Water, Using Nucicar and Ex- ‘
penmental Power Squrcos ‘
Combustion Engines

Furbines-— . e -
Producton of Electricity

' “TECHNICAL SUPPORT COURSES

The following Support Courses have been developed by CORD/TERC-SW as a part of .
the broad technical-based, interdisciplinary curriculum on the Energy Conservation.

nd-Use profect. Howeygr, because of the nature of the contonts of thete courses, they

may be used in 8 variety pf technical programs.” As an exsmple, Technicsl Comununi-

__ ¢8tions coukl be utilized fnprogams such s uudm_m:bmlouum Lasor/Eloctie- .

O?ﬂa.

. LA
{continued on-paye 6)

- 61
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“ENERGY CONSERVATION—AND—-USE TECHNICIAN RECOMMENDED CURRICULUM ' oL

o L ad
QUARTER SYSTEM SEMESTER SYSTEM
. .- Contact ' v Contact
- FIRST QUARTER ¢ Lec.  Lab. Hours FIRST SEMESTER Lec Lab Hours
Chenustry lor Energy Technology ! 3 3 6 Unified Techmical Concepts | {Physics) 3 6 9
Fundamentals of Enesgy Technology 3 0 3 Chernistry for Encrgy Technology | 3 > 2 5
Technicol Math 1 * 3 0 3 TechAical Math | . 2 o - 2
Microcomputer Operations 3 3 6 Fundamentals of Energy Technology * 2 0 <2
Technicat Communications 4 0 4 Aicrocomputer Optrations 3 ¢ 3 6
16 6 22 13 EX} 24
SECOND QUARTER / . ‘ SECOND SEMESTER ‘ )
l}mloed Tedimwl Concepts | (Physics} 3 6 9- . - Unifictd Techmical Concepts 11 (Physics) 3 6 . 9,
Chemistry for Energy Technology |1 3 3 6 Chemustry for Encrgy Technology |1 3 . 2 5
[~ Eneigy Economics 3 0 3 A "Technical Math 11 2 0 2
* Technicat Math 11 .3 0 3 Energy Production Systems 2 0 .2
| S::flcﬂmhggnd Bluepnnl Rexfing L .3 4 ¢ Fmdame"nlals of_Electricity and Eleclromcchamr;»l < 4 Y
N ' EET) % * Devices ] . )
- 13 12 25
THIRD QUARTER . .
Uaifred Technical Concepts 11 (Physics) 3 6 9 THIRD SEMESTER . -
Energy Procduction Systems 3 0 3 Mechanical anxd Fluwd Systems . 3 4 7
Mechanicat Dewvices and Svglems 3 3 6 Electrical Powcr_ and HHuimnation Systeins 2 2 24
'é,umtamemals of Electnieity and Electronics 3 3 6 Electronic Devices and Sys‘lmns q 3 6
.. ’ * 12 2 24’ * Schematic and Bluepnnt Reading 1 2 3
. P .t Energy Conservation ~ 7 S A
FOURTH QUARTER , - o~ " . - t- 1 13 . 04
Unilied Technical Concepts $1f (Physics) 3 6 9 ,
Eleciromechanical Devices 'Y 3 3 6 , FOURTH SEMESTER
Electronic Devices anv Systems S 4 44 8 * Coules and Ragulotions 2 ? 1
Elecuve 3 0 _i Heating, Ventilating, and A Conditioning 3 3 6
7 13 26 Technical Communications . 3 0 3
, tnsgrumentation andd Cuntrols . 3 3 6.
FIETH QUARTER R Energy Econuuncs it Audits 3 3 6
Elecincal Power and lllumination Systems k| 3 6 14 11 25
Micracomputer Hardware 3 3 6 .
Heating, Ventilating, and Air Conditioning 4 4 8 * COURSES NOT DEVELOPED  SPECIFIED ONLY .
Energy Corervation 3 3 5 ‘ : : —
T 13 13 26 MATERIALS AVAILABLE '
SIXTH QUARTER . . - 1) ECUT Program Planning Guldn - (170 pages) $12.50
Flurd Power Systems . 3 -3 G Includcs job/task clmcipuom(. national data on wmklmu
Energy Aud . 2 4 6 voqum:ménu, curricilum information, course outlines, and
Inst v ':_’ n and Control - 3 * 3 6 - . detailix} program platining recommendations. T
.C':dwm:'; o ath nieols 3 3 6 2) ECUT Instructivnal Moditles =< student taxt/iah materials, sa.s0/ |,
! ©s and Regulations . — —_ e . approximately 35 pages sach {5—10Q modulet/course).©> moduls
£2 . - 1 13 . 3) Unified Technical Concepts {Physics 1or T echnicians) 5
. . " 13 Concopt Modules, solect from 170 Application {lah}
o " Moglules (Inquire for titles and cost informationl, ~
1C ,
. [ '

———————-——————-—u_-_
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COURSE AND MODULE TITLES (continueg)

HEATING, VENTILATING, AND AR CONDITIONING $20.00

This course is designed 1o develop an understanding of 8w condmoning ant heating
systems and their characteristics, applications, and limptations. The intent of this ~
course 15 16 present the basics of such systems and factors affecting the selecion end
eflicient operation of both commeresal and residential heating and 211 conditioning
exquipment. ' ‘

Module HC-01  Basic Refrigeration Cycle N
Module HC02 System Types . ) L
Modufe HCO3 Reirigeration Equipment -
Module HCO04 Residentist Heating Equipment
Modute HC-05  Boilers for Hesting Apphauom ‘ L
} . Modute HC-06  Piping
. . Module HC-07 Air Handling Equlpfnenl .
Module HC-08 * Psvi'htomelrp
. -
\.4cnocommen OPERATIONS ’ $17.50

This course covers the operatson and programiming of micrtocomputers. The first
part of the course concentrates on general congepts such as computer codes, binary
scithmétic and the major parts of most computcers. The smell microcomputer sys-
tems are studied and applied 1o typical energy-rolated data-gathering and control
moblems, in the thud part of the course, 8 larger, disk-based system s used. Its op-
eration and the kinds of software 1t uses are studied and apphied 10 energy conserva:
uon, Finally, students fearn the elements of BASIC programming,

N @odde MO 01 Computer Codes .
“  Nodule MO-02? Mnaocompuief Architecture T :
Module MO-03 Microcomputer Applications
Module MO-04 D.k %z:ed Operations
Module MD-95  Endigy Applications of Microcomputers
Modife MO-06  ¥niroduction to BASIC
Module MO07 BASIC Programming

MICROCOMPUTER HARDWARE-

Tius course provides an introduction 10 hardware 8ssociated wih microcomputers
used 1n energy-conservation applications. It concentiates on;nwiacmg and on
mput/output electibnics. Desgn of microcomputers 15 co nly 10 the point of
enabling stydents 10 Pinpoint problems and specify svslmaﬁxopuale for various
applications. ¢ 4
The course begins with 2n ihtroduction to integrated circut fogic and 8 discussion of
cotnmon electrical and lodicat digual interfacing techniques. Specific techniques for
getting both dngnal andftanalog data into snd out of microcomputers are surveyed,
Apphications of lhese leghmquex 10 actual control problems are itlustrated. Finally,
da1a communicaton sieas 3and_mictocomputes troubleshooting techniques are
cn:veled. Yo

Maduie MH-01  Digital Coniponents

Module MH-02 Semiconductor Logic Families

Module MH-03 1nput/Quiput Devices and Technijues

Module MH-04 Analog/Digital Conversion

Module MH-05 Dats Communication

-

- .

A TN O EE e

$17.50

.

Module MH-06 Bus Systems *
Module MH-07 Troublesfooting Mictecomputer Comnponents
3
I

ELECTRONIC DEVICES AND SYSTEMS . . T $17.50

Electraonic Devices and Systems 18 desuynedd 1o provide the student witha working
knowledge of modern electronic devices and the circusts in which they sre rinployerd,
Electrgnic tioubleshooting technwues are stressed throughout the course, Topics
presented include rectifiers, transistors, SCRs and tracs, vacuum and gasenus tubws,
fulters, amplilier cucuits, operational amplifies s, noise reduction, digital cucunls, aml
chisplay devices

Module ED-01  Concepts and Apphications ¥ Input and Output
Module ED-02 Vacuum Tubes . ’ .
Module ED-03  Sold State Devices . B
Moxiule ED-04 Inteyrated Cucuns .
. Module ED-05  Indicators and) Displays .
Module ED-06 Dwunal Technkjues .
Moduie EN-07  Analog and Diginat Systemns ' ' ,
ELECTRICAL POWER AND {LLUMINATION SYSTEMS $20.00

This course 1s esigned 10 provide, the student wath a practical knowledge af elec-
trical power, distrdsution sysicins, and illununation systems.*In additon, the stu-
dents also practice electrical measuremnent, wining rnethorls, tluminaton nikasur e

ment, circuit control — and are povsded with aa overview nf the ports of the clec .

trical distrshution system. |

Maoclule PI-O1  Efticincies of Electricnl Power Dml;l)uhon Systens
. " Module PI-02  Electrical Power Transmission and Distribution . °
Module P1 03 Industrsal Electrical Ditehution “
" ModulePI-04  Resulentiol Efectrical Distribution B
Module PI 05 Electricpl Energy Manaqement
Motule PI-06 F,umiarﬁenmis of llurmination’ .

, Module PI07  Lwyht Sources
Module PI-08 Emciencv 1n Hliurminatinn Syste

TECHNICAL COMMUNICATIONS

1100, writing copobilities, as well as speaking exportise, piten have an c'lh' Lt On the
umplo'yce's advancemont  This course, Tethnical Commuriet ks, shiows thie techme
‘cion how 10 dcvck»ri wleasin cluql,‘nummml lashion, The exercsas Actodid i
cach inaduln wall help the student put new skills into proctica.

Module TC-01  Introducing Technicsl 8amimunicutons

Mndule TC-02 Condducting and Ncrxnnng-neumu.h-" -
Module TC-03  Wniting Outlines and Alistracts . P
" Module TC-04 Wniting Definitions ' ,
R Module TC-05 Duescriting Mgchamisins .
Module TC-06  Dustrding a Process
Module TC-07  Performing Oral st Visual Presentations
Module TC-08  Praparing o Formal flegibrt v
. ]
« 1 €5

A
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MECHANICAL DEVICES AND SYSTEMS =

Mechanical Devices and Systems s an indepth study of the principles, concepts, and
applications of various mechaniyms that may be encountered in industrial spplica-
tion of energy use and conservation, The mechanical components and systems are
divided into &sght modules of 1nst
maintenance, troubleshooting, 8
, dure or application portion of

instatiation of equipment and sel
ponents from manufacturers’ catalogs.

| Module MS-01

Moduls MS-02
Module 145-03
“Module MS-04
Module MS-05
Module MS-06
Module MS-07
Module MS-08

ELECTROMECHANICAL DEVICES * *

$20.00

1on, covering operational proceduses, uses,
tepair and replacement procedures. The proce-
modules will emphasize practical maintenance and
ion md_speciﬂation of proper replacement com-

Beit Drives

Lhain Drives

Gear Drives -
Brive Train Components | %
Drive Train Components 11
Linkages | -

" Fans and Blowers

Valves

$17.50

Electromechanical Devices is defigned to provide the student with 8 working knowl-
edge of control elements in electrical circuits, transformers, motorg, and generators.

ERIC -

Aruitoxt provided by Eic:

. A

Module EM-O1
Module EM-02
Module EM-03
Module EM-04
Module EM-05
Mqdule EM06
Module EM-07

INSTRUMENTATION AND CONTROLS

{nstrumentation snd Cohtrols is designed to provide the student with practical
knowledge and skills in the specification, uss, and calibratjon of measuring devices
snd-the principles and applications of automatic control procasses. The course
stresses tha integration of knowledge gained In grevious courses through tha de-
tailed examination of control systems for electrical power production, heating,

air conditioning, snd manufacturing,

Module 1C-01
Modute 1C-02
Module IC-03
Module 1C-04
Module IC-05
Module 1C-06
Module 1C-07
Module {C-08

Topics presented include switches, circult breakers, relays, fuses, transformeis,d.c.
.c, motors, and generators. - -

Electromechanical Devices — An Introduction
Control Elesnents in Electrical Circuits

"Translo;mers

Generators and Alternstors ;

D.C. Motors and Controls =
‘A.C. Motors and Controls R
Synchromechanisms .

$20.00

-

Principles of Process Control

tnstruments for Fluid Measuremanis — Pressure and Level
Fluid Flow Measurement

Instrumants for Temperature Measurement
nstruments for Mechanical Measurement

Pneumatic Controls *

Automatic Control Systeqs

Boiler and Other Special Cont'rol Systems

et

. and fluid power components.
L]

=
FLUID POWER SYSTEMS ,

. Fluid Power Systems is detigngd to give the student an overview of fluid power

technology and 8 working knowledge of each of the components used in fluid pow
er arcuits. Hydraulic and pneumatic systems will be discussed, with émphasis
placed on troubleshooting and maintenance procedures involved in each, Toeig:
presented will include fundamentals of fluid dynamics, conventional ﬂuidvdrcuiu,

H

Module FL-01  Introduction and Fundamentals of Fluid Power - .
Module FL-02 Fluld Power Properties and Characteristics ¢
\Module FL-O3 Fluid Storage, Conditioning, 3nd Maintenance
?dule FL-04 Pumps and Compressors ' ' ¢ .
odule FL-05  Actustors and Fluid Motors . .

Module FL-06 Fluid Distribution and Control Devices . "o

Module FL-O7  Fluid Circuits

Module FL-08  Troubleshooting Fluid Circuits .
CHEMISTRY FOR ENERGY TECHNOLOGY i

Chemistry for Energy Technology is 8 course designed with a specisl emphasison

alt aspocts of chemistry 23 it relates to the work of an enorgy technician, . The basic . '
chemistry information and techniques presented in the 33 modules of this course -
have bacn deemed necassary for tha applications that wilf he encountered by the
energy technician. T , "

o
L

800K | .
Module CH-O1  Salety in Chemical Operations - .
. Module CH-02 Structure of Matter ' 2

Module CH-03 Chemical Equations and Cal¢ulations Lo
Module CH-04 Refrigeration, Gases, Air Pollution - ’

$20.00

, $1260

s . Module CH-05 Solutions ' o
BOOK i $16.00
* Module CH-06 Corrosions and Electrochemistry : i
Module CH-07  Metsls snd Ceramics LT

Module CH-08  Thermodynamics snd Thermochemistry
Modute CHO9 Fuels ‘ )
Module CH-10  Plastics, Adhesives, and Lubricants o
Module CH-11  Nuclear Chcmglry
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79,000 €nergy Technidans ore needed by 1990

According to a nationwide survey of employers®,
79,000 technicians will be needed in this decade for
energy-related jobs in conservation, audits, research,
manufacturing, construction, building maintenance,
and various areas of energy produgtion:({electrical
_power plants, solar equipment, process heating, etc.).

This urgent national demand can only be met by a
cooperative response from schools and industry to

e Implement postsecondary programs at two-year
institutions to prepare students for employment
as energy technicians .

® Retrain presently employed technicians through
continuing education processes

. 2
€ns1gy Sonservation and Use Technldans (ECUTY) *

Energy Conservation and Use Technicians are systems
oriented workers who may be required to perform
some combination. of the following tasks:

e Egergy conservation technical services for con-
struction, ,retrofits, load balancing, etc.

QO “rgyide direct support to engiheers and scientjsts
r% energy and- perform energy -use audits
: - . , ’ .

. ~ i > K:a‘/
o Operatg_and/or maintain mechanicat; electrical/

electronic, electromechanical, pneumatic, and dig-
ital équipment or systems_

® Provide building “‘operating engineer”* $ervices
® Conduct systems operational tests and analyses’ K

e istall and monitor computer controlled equip-~
' ment

The combination of knowledge, skills and abilities

. required for these tasks must be obtained through
broad, interdisciplinary technical training. A new
form of curriculum is needed to prepare technicians
for these emerging occupations —a curriculum that
not only deals with the complex technical aspects -
of modern equipment, but also provides the flexibil-
ity to include specialty courses such as solar, petro-
leum, geothermal, biomass, and wind, when such
requirements are. dictated by Jocal needs.

¥ :

Oy

. %alning programs and materials have been

developed and tested

" "For the past three years, the U. S. Department of

Education has sponsored the development of an ECUT
curriculum and instructional materials. .

Over 4,000 pages of student/instructor text materials
have been developed by  the Center for Occupational
/Research and Development (CORD). These modular,
performance based materials present technical princi-
ples, problem solving situations, hands-on laboratory |
activities and operating procedures.: '

Theée materials have been developed and tested in -
schools, as an entire ECUT curriculum, as support ~
courses in other curricula, and for adult education.
ECUT graduates from the four field-test schools are
highly sought by employers across the country.

.
* . L]

! Ed
—_— <
*

and-Conservation Technicians, conducted by Dr. Kris
_Moore of the Hankamer School of Business, Baylor
Universlty. oL -

. ’ - .




Minneapolis/May 6-7

Ramada Inn

4200 West 78th Street .
Minneapolis, Minnesota 55435
{612) 831-4200

e

Weshington, D.C./May 19-20 ¢
Quality Inn College Park

7200 Baltimore -‘Avenuse
College Park,Maryland 20740
(301) 864-5820 , '

L k

Atlanta/May 27-28
Holiday Inn Airport,

- 1380 Virginia Avenue
Atlantda, Georgia 30320
{404) 762-84ll

-

- Denver/June 3-4

Holiday Inn Airport
4040 Quebec . .
Denver, Colorado 80218
(303) 321-6666 )

Hopolulu/June 18-19

Korean Studies Center .
University of Hawali, Manoa
188} East West Road
Honolulu, Hawall 96822
(817) 772-8768 (CORD) -

Purpose of the workshops X
. *@53& i}

Five regional workshops will be conducted thraugh-
out U. S. to describe the ECUT curriculum,
distribute and review the course materials, plan and
discuss ways and means to implement ECUT pro-
grams, and organize cooperative relationships between .

. schools and employers within each state. Time will

be allocatéd for representatives from each State to
meet together and initiate planning.

ngndg topics

o Rav‘onale for broad-based enemﬁr?cian
® A look at the model curriculum .

e A step-by-step procedure for program implemen-
tation ' a

e Adapting the program to meet service area needs
¢ Employment opportunities for energy technicians

* Working with potential employers
® Panel discussions

® Other uses for course materials

® Cost of implementing program’

Who should attend? '

¢ Local and, state’ directors of vocational education
e Two-year postsecondary school administrators

. o Instructional development personnel

e Adult/continuing education directors
® Training managers for industry
* Directors/deaps of science and technology

e Industry personnel responsible for energy conser-
vation :

e Utility companies
® Research and development organizations
% Building management concerns

® Energy consulting groups ;
-




. REGISTRATION FORM

Apout the workshops

Each workshop will be one and one-half dgys in
length: All participants should be registered and in
the meeting room by | p.m. the first day. The
afternoon session of the first day will last until 5
p.m. Early in the evening thire will be an informal
social hour and instructional inaterials review session.
This will be an excellent time for participants to get
acquainted and.share ideas relative to energy educa-
tion. On day two, the workshops will begin at 8:30
a.m. There will be a morning and an afternoon X
break, with further time for informal discussion at *#
a luncheon, which is provided at no extra charge to
registered participants. The workshops will adjourn

1981 CURARICULLM UjOﬁHIHOP! FOA...
€ncrgy Conservation

and Use Technicians

Please check sppropriate box:

1 MINNEAPOLIS/IMAY 6-7

{1 WASHINGTON, D.C./MAY 18-20
[0 ATLANTA/MAY 27:28

{J DENVER/JUNE 34

{1 HONOLULU/JUNE 1819

at approximately 4 p.m. on the second day. Name
’ 3 Title
fPOﬂfOr /’—; ] Name )
U.S. Department of Education — Office of Voca- Tile -
_ tional and Adult Education — Division of National Organization

Vocational Programs — Curriculum and Instruction -
Branch. . Address

. . City

] . . State & Zip
Reqistration information .
Phone h .~

Fea for each wérkshop is $20 if preregistering and
$30 if paid at the door. Please fill oyt the registra-
tion form and mail to (or call): .

Center for Occupational Rasearch and Development

My check is encloted
My company is forwarding check by
Registration to be coveted by P.O. No.

4800 ,L.'qkew%og’ Drive ‘
817y 7728756 " . K Workshop coordinator
Room reservations : T oo soporsion. shatsoodusy Yowageh, deveon-

ment, evaluation, and dissemination activities in past

Workshop participants are responsible for making educstion and training for technical occupations.

_ their own hotel reservations.” A block of rooms is CORD (formerly TERC-SW) identifies workforce needs In new
being reserved at most workshop hotels until two * end expanding OCoUpRliOns A Toy o B eatiork hat
(2) weeks prior to the workshop date. Please men- provide specialized training p o, l)cgma slso assisle schools
tion the workshop name when making room reser- and industry in implementing {he programs and adspting, them

vations.’ 2to meet local neod.

.
.

R *———_—————————-—’-————-m—_'--.—c——-———————_.
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ERIC

Aruitoxt provided by Eic:

'ENERGY -
. CONSERVATION-

O

AND-USE
TECHNICIANS _

X ¥

WORKSHOP AGENDA
May 6 and 7, 1981
.2 , Ramada Inn  *

4200 West 78th Street
Minneapolis, Minnesota

x 7




174

3:30
¢ 3:46

5:00

5:30 to
7:30

-3
()

-

ERIC

Aruitoxt provided by Eic:

WEDNESDAY, MAY 6

Welcome and Introductions 2
Danfet M. Hull, President, Center for Oecupatioml Research . -
and Development

Keynote Speaker - “Tralning Techniclans to Develop, Produce, and

Conserve Energy”’ 9:00
Susan Ruscos, Trait;lng Manager, Residential Group,
Honeywell Energy Products Center

Industry Panet - Needs for Energy Techniclans

*Technicians for Energy Remtcg and Development’’
Ulrich Bonne, Smior Relearch Fellow,
Honeywell Corporate Resesrch Center

“Techniclans for Energy Consesvation”
Jim Prifrel, Manager, Residential Consumer Services,
Northere States Power Compeny
**Techniciansfor Energy Audits”
‘Ram Gada, President, Goda and Associates, Inc. . .

. “Technicians for Energy Use'

Gordon Lundskow, Rochester Methodlst Hpspitsl . 11:00
Breok ) 11:16
The ECU% Curriculum and Instructional Materlals

CORD Staff 11:40
Break ) 12:00
Social Hour ‘ 1:16

Review ECUT Curriculum Moterlals )

3:00
3:16
4:00

8:30 A.M.

ECUT Programs snd Courses:

‘

(f' . .~
THURSDAY, MAY 7

"
~

“Planning and Implementing Instructional Programs in Emerging
Technologies”

James R, Johnson, Department

rdinator, North Central
Technical Institute '

»

*The ECUT Program at Marshalitown Community College”
Arlan Hackbarth, Director of Continuing Education,
Marshalitown Community College

“The ECUT Program at Red Wing Area Vocational Technicat
Institute )
Pat Enz, Director of Red Wing Enerw Education Center
*Retraining Technicians for Energy Conservation and Use"”
C. W. DeVore, Adult Coordinator, 816 Area Vocational
Technical Institute
»Retraining Employed Energy Tesynicians"

Jeanna Brownback, Coordinator of Energy Programs,
Rochester Ares Vocational Technical Institute

Break .

Interview with an Energy Conservation-and-Use Techniclan
Sam Knopp, Red Wing Area Vocational Technical Inst

Check out of motel room

Lunch

School/State Requirements, of CORD for D
Planning/Stste (Groups)
CORD Staff

Break -

Progrem implementation Strategles

Reports from Stetes on Energy Training Activities in Stata

Identify School Needs s Related .to ECUT Curriculum

Develop State ECUT Diffusion Plan e
Adjourn . .
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. | 60T 03 1381

CHANCELLOR'S OFFICE . R

CALIFORNIA COMMUNITY COLLEGES o ' RECEIVED
1238 § STREET #
SACRAMENTO, ‘CALIFORNIA 95814 . .

916y 4458752 (916) 445-8283 ’ :

October 2, 1981

1y
N

., Daniel M. Hull, President
Center for Occupational Research
. and Development V] ,
4800 Lakewood Drive *
Waco, Texas 76710

e ?

f Dear Mr. Hull:

. You may recall me as the representative of California from the State Chancellor's
Office, California Community Collegés. The interest and impressions gained
from the seminar/workshop at Denver are now bearing fruit in terms of curricular
adaptation for energy related application in California community colleges. The
following is the background and the development of. the program we are about to
implement shortly at six community colleges here in California.

Within a matter of days upon my/return from the Denver workshop, I was approached
by the Director of Technical Training Services of the California Association of

the Sheet Metal and Air Conditioning Contractors National Association (SMACNA),

as to the possibility of placing a new apprenticeship program in selected areas

of California. Apparently, there is now a viable realization that there are '
few skilled mechanics to ,implement a growing move to retrofit a large part of

the public building sec;}r here, particularly the physical plant of the public
school system. New private residential "starts" continue to be depressed in
California as is the case elsewhere. '

I reviewed the proposed national SMACNA training outline and found it totally
unacceptable for state approval to the community colleges. I found its content
paralleling that of what some of our energy-oriented ecurriculum people were
having marked success at_the eighth grade level. o«
el . \
‘Reviewing once again, the Energy Conservation-and-Use Technology program Planning
Guide I received from you, I decided that I needn't re-invent the wheel in devel-
oping a curricular program to serve as related instruction for this proposed
. apprenticeship program. As the result, I telephoned an order to Jean Forecher.
) From the courses and modules ordered, we have outlined a one hundred sixty (160)
hours of related instruction, the initial outline of which I have enclosed.
This outline is the first "cut" in the organizational pattern. Some titles
have been modifted although I have retained the modular designations. Initially,
the pattern is set for four hour training blocks, although our review considerations
are still in progress.

Y

Should you have time in your busy schedule, I would appreciate ady comments
gyou might haVe on our approach of curricular adaptation rather than curricular

- o 77 : i+
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"Mr. Daniel M. Hull, President “2- ’ - October 2, 1981

development.s I do have one formal request, however, for your consideration.

All through the modules, there is the caution as to reproduction of the materials.
I have found instances where I would hope to make transpdrancies to supplement

a: lecture approach. I would formally ask permission to reproduce from the
modular content such elements which would supplement the oral instructional pre-
sentation. )

»n
To continuz, I have been given to understand that there is to be a class of
eight hundred (800) apprentices starting no later than next February and
possibly as early as November of this year. The six colleges participating
will be: . . a\\\\\

In the South;

,  San Diego Mesa College, San Diego, CAs 3
Orange Coast College, Costa Mesa, CA
Los Angeles Tfade-Tech.College,r}pf Angeles, CA

In the North;

San Mateo, College of, San Mateo, CA
American River College, Sacramento, CA
Fresno City College, Fresno, CA " _

The training period is projected for forty (40) weeks during one year. The

160 hoursgis the related instruction in conjunction to the regular formal

on-the- 3&% apprenticeship_as prescribed by our California Apprenticeship Council.
I am currently reviewing the academic and experience qualifications of some
thirty-odd potential instructors as the basis of instruction resources. As you
may note, I have already proposed use of some 90 odd modules. I now wonder if
this proposal can be met? What would be the pricing of unbound modules in a
WQantity of 30 odd? What lead time would you need from time of telephone order
to shipment from Waco? There may be other questions which you can foresee, and
I would appreciate your counsel.

Sincerely, . .

John P. Picco, Ed. D . ’ .
Curricular Program Coordinator ‘. °

JPP:pb . ‘ ,('

Enclosure ' f
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: . | GORD. -
| © deTog198)
A. Introduction to Energy Technology/Conservation RECEIVED
EF-01 EF-02 : -
B. Iqtroé;ction to Energy Conservation <:\\ - '
EC-01 e ' .o ‘

C. Technical Computation -- Formula Interpretation

1

|

|

S- 1% - ' :

B a

A. Sources of Energy - . l
o

EF-03 |

B. Concepts of Physics -- Force |
: |

CM 1"0 C/ ‘— :

. - |

C. Energy Systems -- Space Heating i
v |

I

|

I

EC-02 Lab - Space Heating Demonstration

. A.. Energy Uses A
EF-04
B. Energy Load ‘Identifigation S
~ : . .

(Develop from Energy Audit, etc.)

C+ Energy Analysis k4
EF-05 - )
D. Concepts of Physics -- Work ' '
. ¢ .
cM 2-0 . o
A. Energy and the Environment .
&
EF-OG . '
\/f“\ . .
B. Energy Systems -- Space Cooling ’ "
EC-3 Lab - Space Cooling Demonstration
C. Technical Computation ~- Dimensidning in Energy ”’_ s o
+8-2 ' , 79 v

7 Eg(j’ !
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. . .
1

5. A. Energy Systems -~ Hot Water and Steam
EC-04 Lab - Boiler Demonstration

B. Technical Computation —— International Unit System

s-3 ’ ) ) '
: C. Concepts of Physics -- Rate . .
M 3-0 - ‘ )

.
A

.6. A. .Energy Systems -— Illumination

EC-05 Lab - Illumination Demonstration® . .
B. Technical Computation -—, Angles and Triangles L
a S=4 - i .
; . J
- . C. safety for the Technician -— Shop/On the Job
CH-01 © ‘i
- - *

7. A. Energy Systems == Electric Motors

EQ—06

B. Technical Computation —- Graphs

C. Concepts of Physics —- Momentum
B

7

o~

» -

D

8. A. .Energy Systems —= Building Construction

M 4-0

EC-07-"
2 B. Building Site - Envelope{- Interiors
(Deveigp from Title 24 materials)

> L Concepts of Pbysica -- Resistance

. - . .

s oM /50

-

.




9. A. Energy Production Systems <= Combusion and Heat Transfer

-
.

(1) 8olid Fuels " .
’ EP-01 - - '
, .
]
. (2) Liquid and Gaseous Fyfls ~Q s ‘
4 -4 ous Fyfls N
EP-02 T ¢
B. Technical Computation == Precision Measurement S < .
) : ! . ' i l . e
s-8 ' : SRR e
‘ c. Concepts of Physics == Power ‘ . f&( SR
CM 6-0 . . A I - o , <
o .
\ \ ' =g
~ ‘ . -z
. * . - , .
10. .A. Energy Production Systems -- Ge/ngation of Steam and Hot®Water < e
(1,). Solar - _ . .
EP-03 o : . : \
(2) Nuclear and Experimental Pgwer Sources .t N N
* 3 . .' . /\
EP-064 : : . *
: . */ ' i = - T
' B. Building Utilization and Operation Y .
SN (Develop Title 24 materials) )
. .

C. Concepts' of Physics -~ Potentiali on Kinetic Energy

¥ T

M 7-0 X : \
i S “"
ALY ] v
/ ) T e e I L
< 3 - :,-' IS =

A. ‘-Energy Production Systems ) .
» ' . -

(1) Combustion Engines / ’ \ / -
EP-05 o . ~ .
. (2) Turbines o , | ‘ )
' EP-06 . . . T | it ’ .
R , B Fundamentals of Engtgy Cost z;malysis' \ )
CEE-0l o , \
C. Concepts .oﬁ,Physics - Mechaniclal Adva;tage * . f—‘,
~ — ' 81 - ‘
c B8-0 ' \ o . :

Q | ) , o 82 N ’ }
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>

-

Electro Mechanical Devices --'Fundamentals

y -

EM-01 FE=0l1

' Electrical- Control E}eméngs
. v 0
EM-02 P¥E-02 FE-05 FE-06

L3

L%s -~ Magnetic Demonstrations -- Electric Circuits

I

. Concegs &f Pﬁysics -? Eneréy ConYersion

-

-Electromechanical Devices

(;) Transformers
EM=-03 ia

e
-

(2) -Generators and Alternators

EM~04 -

« “B. 'Lab -- Demonstrations
£ .

C. Economics 8f Energ& Alternatives

v . N v . ——
EE-04 - s

D. * Concepts of Physics — Traﬁgzag;::
e

*

AT

»

. v N
. . 7 CM 10-0 LMD T

»
- - . i
. ~ '

6.,
14. v A, - Electromechanical Devices

(1) b. C, Mvdors and Controls

EM-05 FE-03. P\ -

(2) A. C._ Motors and Controls

. [N .
~

« . EM-06 FE-04 -

[
B. Laboratory Eﬁmohssrationa A '
B H z {

- ) . .‘ . )
C:~  Concepts.of Physics -- Time Constants

cM, 12~0°




< 15. , A. Synchromechanisms

/ * ’
EM-07 X, ‘
Laboratory Demonstrations : S

B. Energy.Analysis -- Life Cycle Costing Concept
[ E. 4 . .
' EE-05 ) . .
A s v

(Federal publication)

¢. Technical Cpmmunicatién -- Fundamentals
. TC-01 & (TC-02 optional)
. 17 ‘ 1

‘ »
16. A. Energy Production Systems . .

“ . (1) -Electricity L .

EP-07

’

B. Technical Communicgtion -- Outlines and Abstraéts
TC-03 Co .

/! N .

;C%( Characteristics of Elgctrical Power Systems

-+~ PI-01 / ) L -

- » .

»

' \
17. A. Electrical Power Transmission and Distribution
] y .

PI-02

1y * — "
* B. -‘Techrtical Communication ~- Writing‘Definitions
: ‘ “a
FC-04 =
o . ~ * ] .

&~ '
C. IFunddanentals of Fluid Ré&qr

» .

FL-01 Lo .

- * L4 ’

P

-

e * O ) o ' . ' - - ot
o 4 ¢ "718.- A, Industrial Electrical Distribution . J

¥
-
’

! , . PI-03 ' : @‘ SR
B. Technical Communication - Hechanism’Description 13“'.

-
-

©ome-05 T » "




/ A . N
., 18. C. Properties aid Characteristics of Fluid Power ’ .
¥ , FL-02 o ' ' L .
* . . . 1 {V . ‘ )
. 19. A. Residential Eleftrical Distribution )
. %. . « . .
. PI-04 .
B. Technical Communication -- Process Description )
. ' TC-06 s .
v It i '
. C. ‘Fluid Storage .~ ‘Conditioning -- Maintenance
- ..
FL-03 .
B . e e e -
20. Energy Management ' .
. - ’ ‘ . . = ' »
PI-05 . .~ . ' .
%& p B. Technical. Communication -~ Application . .
. U . ‘
TC-07 & TC-08 (Instructor option) )
h o . ’ . -
C. Pumps and Compressors
FL-04 .
g D. Laboratory Demonstration/Exercises N
— . . . ]
' 4 : - . ’
, _21, A. Fluid Distribution and Control Devices % ) .
. . - . .,
‘ FL-06 . . ™ .. . e ’
' . B. Fundamental{of Illwination, - . c ‘
R I S o : .
o ~ PI-06 , ¢ .z \; St ow . o
. . :‘ ) . ‘*@V . - ~f " o . . - '
. CwLaboratory ngon’stratiqﬁsli‘{er'use& . .
oo . r ., . -:10‘,. ‘ *» ) P ' ’ ¥
5 v ° !
‘;' :“ ‘ L)
P X g
£ -
e
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N "7" v -
22. A. Pluid Circuits ° s . e o, T
N s . ~ l
FL-07 e ) -
B. -Light Sources ' o L S

it , | 0

PI-07 - ‘

» ¢ T &

C.  Laboratory Demonstrations/Exercises

[y

‘

23. A. Troubleshooting Fluid Circuits

. " FL~-08
B. Illumination éystem Efficiency . ) .
PI-08 . ) - *$
C.” Laboratory Demonstrations/Exercises ’ .
v &
24, A. HVAC - Basic Refrigeration Cycle e
- . HC-01 - ) . - .
B. 0Gas Laws and Air Pollution Considerations
CH~-04 : . \ S
, @ Laboratory Demdfistrations/Exercises. o .
N ¢ / M K
- : - . ~ q . .
25, A. HVAC - Refrigeration Equipment ’ . . .\
3
. HC-03
t +
B. Mechanical Systems ~“Belt Drives oL ‘
- . * . L -
» . . .o
¥ us-01, P . K—
. e ¥ ' - 4 ¢ . .
2 ‘ . . . ' . . : o
C. Laboratory Demonstrations/Exercises, . 0ﬁ
- - . . .
’ R - / i
P < ' : * Y \ *
. L r . - s
. . : ) -
- ) 'O; " - *
o . .
. . 85 % »

¥
P
)
Qo
N
[

s,
T * M ~ * N ' ‘ - -




oA PR / es
. 26. A. ¥MVAC - System Coﬁfiguation 5
. L
- HC-02 o ©w
. B.. Mechanical Systems - Chain Drives
MS-02 ° . ‘ @
C. Laboratory Demonstrations/Exercises
¢ . ’ .
~ ";:‘\"
< 27. A. HVAC - ResidentialPHeating Equipment
] CHCEQ0AT TN - .
) " B. Mechanical Systems - Gear Drives ' ‘ y
a2
MS-03 >
e 53‘ . .4 o
- . C. Laboratory, eﬁonsffa&%gns/ExerciseS‘ T
- . / [ . . . ¥
28. A. HVAC - Boilers for Heating Applicationms
HC-05. ° )
B. Mechanical Systems - Drive Train Components I
a o '
MS-04 - '
ot Laboratory Demonstrations/Exercises . ’
f.‘,:‘jjr,_,{- . //// o ’ .
290 k. HVAC ~ Riping . S :
g T
" ’» .:;/;/,, i - —
V' we-0s P -
v . "“ :~' Kj ' ' .
’ Mechanicgl SystemsYy Drive Train Components II/Linkages
s-05 Msz06 . f ..
Ll - . v/ w ~
T " C. ‘Laloratory Pemonstrations/Exercises




.
-

v
. -

30, A. - HVAC - Air Handling Equipment

HC-07
\ B. -ﬁeéhanical Systems - Tranms and‘Blowers )
. MS-07. . L — ‘
C. Laboratory D;monstyations/Exercises '
31. A. HVAC - Psychrometrics
" HC-08
B. Mechanical Systems - Valves
_ _ MSfO8 B
- ; ‘C. _ Laboratory Demonstrations/Exercises -

§ , Y

32. A, Energy Audits - Total Energy Management

y EA-01
g B. Control Process ° . §
1C-01 .

C. Laboratory Demonstrations/Exercises

* -

33. A. Energy Audits - Proceédures and, Analyses

L EA‘OZ . ’

¥

B. Energy Audits, - Audit Elements . .

EA-03.

* -

[y

C. Instruments for Fluid Measurement - Pressure and

+

16-02 . C o

PAFulToxt Provided by ERIC
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- ° N ' o’
% A, Energy ‘Igu¢gﬁs -:Building Systems

<

; -
: . . -
~. EA-04 ‘ "
. EA~-
. .

. Lo ‘ }
"B, Fluid Flow Measurement

‘J/-Icf()?_'- . 'r-/ ’ . ) | , !

z -

C. Laboratory Demopstrations/Exercises

. ol v, -, " _‘ : . I ,
5% . *. 35. A, Energy-Audits - Lighting Systems ;
1 . :i"” . . )

}:.‘!':.-'-& ;_" ,,' oo ; i
et B.' ‘Temperature Measuremdqt - -
e (‘:' N ) A . . . ’ iy « v

PR, M foe T 7 o

. e ) 35 . 4 -
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- S - B .. _

':‘"'- ,f. . 14 o~ 2 ) ‘e 4 ., , - N

L ,~:% .+ C* Labratory Demonstrations/Exercises o . -
g = L e — T - ’ - '
y:’ﬁ;' s (41' i&_' 1" ‘ “ [ .o " e

L »¥ .. fva " . Lo - -

3 A
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chLEGE of SOUTHERN IDAHO

‘Junior College District =

: , P.0. Box 1238 . . N

TWIN FALLS, IDAHO 83301 .
DEC 0 31981

RECEIVED

¥
i

November 24, 1981

Mr. Dan Hull ‘i»
- . C.0.R.D,
, 601 Lake Air Drive . ,
4 Suite € Y
Waco, TX 76710 - - : ‘ '

1

Dear Dan:

" Enclosed is a purchase order for' the amount of your invoice

dated 11-12-81. I am sending an additional $255.00 to pay 4
for another set of U.T.C. Application Modules. P]ease send
the additional set as soon as possible. g

We have decided to #lude U.T.C. in our curriculum for
K energy technicians, as a series of two four-semester-hour -
\\ ~ courses. We are also considering utilizing most of the
E.C.U.T. program in our Energy Management specialization.
Would you please send me a complete set of the E.C.U.T. pro-
gram on approval.

13

} Hope to hear from you as soon as poss1b1e Thank you for all
the help. .
¢ Sincerely, - éé? o ' ’
; i (X/»ql.:7j77 éﬁ/é£¢41¢’ B _
Dave Makings, Coordinator ~ ' ‘ .
Energy Technician .
DM/rb

Enclogure




