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ABSTRACT

,Energy is Ateclinically broad, interdisciplinary field.' It is also a

field that is changing rapidly. The postsecondary curriculumt for. Energy
i

Conservation-and-Use Technicians (ECUTS) was designed to provide a broad

technical base and allow the graduat technicians maximum flexibility and

lateral mobility in the work environment. .

h Energy Conservation - and -Use Technology embraces four major areas of
.

,.. work:

Energy Research and Development.,

Enerar Production.

Energy Use.

Energy Conservation.

4
)

The ECUT project - included needs assessment, job analysis, purriculum

design, instructional materials development, fieldAests, and materials /pro-

gram .dissemination. lore than five thousand.pages of instructional materi-

als (120 modules) were developed, tested, and revised. . Four schools.piloted

the entire two-year curriculum and provided feedback for materials improve-
%

ment. The instructional materials have been used by postsecondary institu-

tions for two-year ECUT programs, for selected courses infused into other

technical specialties,for adult and comyunity courses, and for employed.

sponsored retraining courses.
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:PREFACE

The'designi N;; operatio and maintenance of modern production and build-

. ing equipment requires a generation of systems=oriented technjeians.f
Men and women who are prepared to enter this ....sector of-tociay's workforce

must be interdtsciplinary, possessing combinations of, skills in two or more

areas of electrical, mechanical, thermal,, fluidal,, and optical techr;ologies.

This subtle need has teen brought into national prominence by the di-

lemma of the educational community tg respond to the requirement for engi-

neering technicains to work in' energy- related fidlds. The technology(s)
. .

associated with energy production, use, and conservation, is representatie

of the technical ,complexity, of Moslem Aequ*ent. This.repbrt describes a

three-year project to develop, test, and disseminate a postsecondary curric-

ulum for Energy ConserAtion-and-Use Technicians RECUT).

The project was guided by a cooperative end responsive adviSory commits
. . A.

tee whose membership is listed in Appendix f.. But,.the project is 'particu-
.

larly indebted to the four institutions and:their coordinators who pilot-

tested and critiqued the entire EtUT curriduldm: .N

Pat Enz - Red Wing EnergyNduCation,Center, Minnesota

Arlen Hackbarth - Marshalltown Community College; Iowa

Wade Harpeq - Horry-GeorgetownTechnical College,"South CarOliria

Ivonna McCabe Tacoma Community College, Washington

Last of- all, I want to express my 'sincere appreciation toa)prm friend

,.end respected colleague, Dr. Walter J. Brooking, who provided invaluable

suggestions and encouragethent.

t

*

Daniel M. Hull'

Project, Director
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BACKGROUND

Is °I

INTRODUCTION

I

In the recent decade of the 1970s, alarming shortages and escalating
/

costs'oreriergy emerged at a prdblem of national concern. Consumers asked

"How dan I keep utijity bills down?" Business and industry speculated on

the availability and cost of future energy' resources. Research establish-

_meritslaid' plans to develop alternatives to petroleum as a fuel. Electric

power plants began converting buildings SRI equipment to take advantage of

other fuels..

In this setting, energy.technology has evolved to why it is, today -.a

very broad, technicaltdiscipline encompassing the produ on; conservation

, and utililization' of energy, and Pesearch and development' re,lated to these

areas. *With the .evolution of energy technology there has evolved also a

need for tec'hnicians with employable skills cad knowledge in the energy-

related technologies. In this report, these technicians will be d'e'signated

Energy Conservation-and-Use Technicians, or'ECUTs'.

Definitidn of Energy Coveryation-And-Use Technician.

Prior to Considering an Energy Conservation - and -Use, Technician curric=

ulum, it is necessary to define the technician. The first step in this def-
.

inftion is to identify fields in which' such a technician might be employed,

e.g." -
-g

Energy-related research and development.
.e

Energy, production (electric power plants, solar collectors, etc.).

Energy use ,(factories, buildings, equipment,

L Energy 'conservation (audits, construction techniques, retrofits, etc.).

.' Similarly, functions performed by such a technician_ should be identified,

e.g.

0 Pr9videdireCt support to engineers/scientists.

Operate and/or maintain mechanical, electrical /electronic, 'electro7

mechanical:or more complex equipment' or systems.

3



Perform Wilding "operating engineer Services" '(operation and lhainte-

nance of building HVAC, electrical, and mechanical systems);

Perform systems operational tests and analyses.

Perform energx-Use audits.,l

I.

Perform energy conservation technical servicesi construction, retro-

fits, load balancing, -etc..

Install and monitor equipment.

In addition to the technical specialists who are current roc icing

in our country's workforce, a 'growin'g need exists for systems.Jorienfed tech-
, $

nicians who are capoble of understanding the diversity of components that

exist in modern equipment and the interrelationship between these compo-

,,nents. The energy technician can apply this knowledge in a variety of,tasks

deyelop, construct, test, install, operate, and maintain tpday's modern

equipment in the 'energy and energy-related technologies:

Equipment associated specifically 'with those techqlogies dedicated to

the production, utilization, and conservation of' energy, is typical of

today's' modern, complex equipment. Such :equipment may contain electric

motors, heaters, lamps, electronic controls, mechanical, drives and linkages,

.thermale systems for cooling and drying, lubritants,-,opticallir-Microwave

systems and conjunction links,, pneumatic and hydraulic drives, pneumatic

controls and, in some instances, even nuclear radioactive sanTples and

counters: If energy technicians are to work effectively withmoctern equip-

ment of this type, they must have an understanding of the underlying tech-

nical disciplines - mechanical, electrical, the;y1al, hydraulic, aneopti-
.

cal - anted their interrelationship

... Based on the.criter4a noted above, a very general definition

Energy Conservatlon-and-Use Technician canbe,Yormulated:

A systems-oriented worker whoposseises combination Of

skills and 'abilities and can apply this intrdisciplin-
ary capability ,in jobs tb develop,"construct, test, ,

Operate, maintain, and/or install modern equipment Used
intomes, businesses, institutions, factories, and 'other

installations. Typjcally; this equipment consists of
systems utilizing combinatIons of mechanical, electri-

'cal, thermal, fluid, and/or optical components, and fre-
,quently these'systems are controlled by electronic com-.

puters or microprocessors.

2-
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Jobibescriptions

Because die ECUT can work.for such a wide variety of employers, the job

definition in the previous section is very general and not particularly use -
.

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

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

servation.

A. Energy- Related Research'and Developmerit

I. Employers: Research and development organizations within insti(-

tions, private industry, government, and the military. -'1,

2. Job Description: Under the direction of an. engineer, physicist,
. 4,

chemiSt, or metallurgist, the technician will design, construct,

and operate breSdboards or laboratory experiments involving com-

plex physical phenomena and 'equipment; perform tests and measure-

ment'on system performance, document /esultt in reports and/or

aboratory notebooks: and perform periodic maintenance and repair

of equipmedt. Test data frequently.will'be acquired and reduced
4

via interfaces ,with laboratory .microcomputers. The -technician
_.
will frequently supervise other workers.

. B. Ener

1. Employers: Power -plants, solar energy equipmeAt manufacturers,

installers and users; proceSs plants that use high-temperature

heat, steam or hot water.

2. Job Description: Develops, installs, operates, maintOns, modi-

fies, and repairs systems and devices used for the conversion of

fuels and other resources into useful energy. 'Systems'ma,y be fur-
.

naces or plants to produce hot water, steam, mechanical motion, or

electrical power. Typical systems, which'include furnaces, elec-

trical power plants, and solar ,heatiWg Systems; may be controlled

manually by semiautomated control panels, or computers, The

technician will frequently supervise other workers.

Production

C.. Energy Use

1. .-Employers: Production line equipment maintenance; building and/or

plant equipment maintenance; 'maintenance departaients of hospitals,

3
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apartments, hotels/motels, offie buildings,
.

schools, churches

Shopping centers, and restaurants.

2. Job Description: Installs, operates, maintains, repairs, and mod-

ifies complex electromecheical, thgrmal, fluid, and Optical sys-

s used in, production lines and for climate control and hot-

water supply in hospitals, apartments, hotels/motels, offi-ce*

buildings, schools, churches, shopping centers, restaurants.

This type of equipment maybe automatically controlled with!'mi.cro-
A

computers. The technician will frequently supervise other

workers.

O. Energy Conservation

1. Employers: Consulting engineers, energy audit firms, residential

and commercial energy audit departments =of public utility corn-
,.

panies, Anicipal governments, architects., builders, and HVAC

oequipment manufacturers' representatives and sales outlets..

2. Job Description: The ECUT typically would work on a team'led by

an engineer, performingthefollowingactivities: determine spec-
,

ifica ions for newuilding construction, modifications, and

) ,retrofits ,(equipment,, structures, and instiliation); use instru-

ments and procedure's, and perform calculations, to measure energy

use and efficiency of components and systems (which may provide

support to the building or within it); perform audits

ofeenergy use and management, inc uding economic cost-versus-

benefits analyses; through written documents or oral prresenta-
.

tions, recommend building retrofits and/or changes in equipment to

achieve energy savings.. The technician will frequently supervise

other workerk

, -10

Some of the jobs for Energy Conservation-andLUse Technicians may be

identified with employers under the following.job titles:

/ .Technician ., ' Bu4lding Maintenance Technician

System Technician Energy Conservation Technician
(

,
- Plant Operator

t

Energy Management Technician

ElectromechaniCal Technician Production Equipment Technician

4



111

Instrumentation andControl Building Operation Equipment

Technician . Technician P

Cdatrol,Room Operator Energy Audit Technician

___ Operating Engineer Laboratory Technician

---PROJECT DESCRIPTION ;

On 'October 1, 1 978,,the Technical Education Research Center - Southwest

began a three-ye roject to design a national curriculum model for Energy

Conservation - and -Use Technician, deJelop'and test instructional materials

for use in the courses, and COrrdu'ct a limited dissemination of the program
--4 I

and materials. Specifically, the project included .the following major

activities: 1

4

14. Determine the current and projected needs for ECUTs,

B. Identify existing training programs for Energy Con'servation-and-Use

Technicians ,andthe availability of apprOpriate instructions? mate-

rials.

C. Design a curriculum (sequence of courses) and identify the content for

instructional materials'needed to train.SCUTs.

D. Develop performance- based, modular_instructional materials for, courses

to train ECUTs. .
.

E. Plan-arid conduct a field test .of. the ECUT curriculum ,in six postsecon-
.

dary institutions.. i

F. Plan and conduct a familiarization program of the'ECUT project and its

-curricu/um materials. , ,

S
. ,,

w

G. 'Prepare a p5ogram planning guide for postsecondary institutionsto--,-,

train Ener Conservation-and-Use Technicians.
. .

,........

1i. Plan' onduct regional diffusion workshops to ditseminate informa-

tion/and materials for the Energy 'Conservation- and -Use Technician. pro-
.

,grams.

-Three modiflcatIonsi were made to the original. project Statement of

Work:

.0 1. The original,purpose of the field tests (Task E aboverwas threefold:

X
To obtain information from instructors and students on'how to
improve the content,and format ofthe course materials.

5
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To p ovi e exemplary programs to, be us9d as models
instituti ns during the,disiemination, activities. /

To' obtain evaluation data on student achievement (i.e.

post-tett data): This: data. was to be presented to
Dissemination Review Panel for approval.

for other

; pre- and
the Joint

The last objective was.dropped because' there was insufficien file in

the first year of the project to obtain approval from the Office of

, Management and Budget (OMB) to collect student data (pPofiges, test re-

'sults, and so forth) for a summative field test.

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 total travel costs for the participants; 41,

'3. (The kurition of the project wasAxtentied from tRe original completion

date of September 30, 1981, to November 30, 19,81, to present mare com-

plete, data on program interesyand materials usage.

4
r
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PROJECT, ACTIVITIES AND RESULTS
,/

r

v.

The ECUT Project was initiatJ on October 1, 4978,.and scheduled to be

completed in three years. To be able to field test the complete, two year

curriculum and instructional materials and to utilize thb,field-test results

within the duration of, the contract, itwas necessary for the fiel'82iest,

sites (six schools) to recruit .studentS and begin classes in .late-August of

1979- less 'than eleven months after the project began. During thii 'first

k
eleven nth period the folldWing tasks reqUired completion:

Organize and Osemble advisory committee.

Determine workforce needs for ECOTs.

tikientify the content for an ECUT curriculum.

. ,ASsess.the apprOpriateness of_available instructional materials for the

ECUT courses.

DeSign, develop, obpain. critiques, and revise instructional' modules for

totirses_fh the first year of the ECUT curriculum.

Enlist six schools to field test, the ECUT program beginning in August

or"September 1979.

Provide assistance to the field-test schools in obtaining state ap-

proval to offer the program,$designing labs, selectidg equipment; and
locating iristrlictors.

Conduct.teachworkshops for the field-test-schools.

Provide to the-teachers and,students at the field -test sites sufficient

copies-of first, year matertals.
,

In'-order tp4-meet all deadlines during the first year of the project,

e certain assumptions were irede about the characteristics of the ECUT and, th4

. types of courses required in the cur:riculuth. These .assumptions were that

the ECUt required_ a technially brOad-based interdisciplinary training pro-

r", and that the curriculum would Consisi.mainly of a "technical core" of

Courses, with only'five er six "technical specialty" courses related tpecii-

ically tovergy:conservation. ' These assumptions (which were stated in the /

project Proposal and in the intrOuction to the' final eport) were approved

1py the advisdry committee, and later substantiated in the "needs assessment
- .,

and the.-task work, leading to' the currtcalum design.
i

l*
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The rematider of this-sec. ion of the final report describes 'the major

tasks .of the project, the Retho s fusek,to accomplish this4'.tasks, and the
.

results 'achieved.' ,

USE OF PROJECT ipVISORY.COMMITTEE '
'..

,. ,7

. As the first step. toward the,,-ompletionof this project,e,TERC-SW re..."

cruited. twenty -three persons, to con titute the Project Advisory Committee.

Members of this committee, from th fields of meduCation, 'industry, and
, . .

government, are listed,in Appendix Al The Committee assisted TERC-Si ln the

conduct of the project by participlting in the following ways:

- Described job categortgs for Nergy.technicianS. .'

Identified potential.employer categories for obtaining needs-assessment

data. . - . __ ' ... ,:h

Reviewed task inventory data an curriculumdesign. 11! -

Reviewed aad suggested changes in course content for technical sperm

cialt9,courses. -,..

.

Reviewe4 and suggested changes for selected' instructional- module

drafts. .

.

. .

Revi, ewqd and suggested changet' for the Curriculum Planpingiguide.
. dr

NEEDS ASSESSMENT

.To justify the subsequent curriculum development work, a national

assessment was made of employer npeds for ECUTs, both currently (in 1978-79)

and on a projected basis, through 1988. Because of requirements for OMB ip-

prOal (which'would have delayed the ist'essmenf'and made the completiondf

.the first,year tasks impossible) TERC -SW could not conduct as a Part of tHis

project aa'independent survey of emOloyer needs., owever, a determination

,was made of'futUre'jobs for ECUTs by analyzing related supve that were

conducted during. this same time frame. ,

'Dr. Kris K. Moore of the Nakamer, School. of Business at BdYlor Univer-

*sity conducted a national surveyof employers to determine relative'needs'

within the Workforce for employers engaged in "planning Ipeegy use and/or

applying energy conservation methods" _in, specified, areas Such as heating,:

cool '1 ng and j-ighting, Nin hundred eighty six emitoyers throughout the



. nation were surveyed,as fb,needs for technician s. in energy-related jfieldsk.

-These employers can be grouped:ihto the following nine categories: 1) re-
_

search and 'development organizatiOns, 2) utility companies; 3) manufacturing

plants, 4) orotetsing 'plants, 5) hoteli/mCitels/OrtRents; 6) office and

busJnesS'building managers, 7)-schools/hospitals, 8) tarchitectbral and con-

WuctiOn firms, and 9)Consuiting ehgineers. The results, of Moote's survey

showed the average annual need for new. "energy technicians" for the decade

to be 7,352, with the.total need for. the same ten-year.period being 73,520.

Additionally, seven, two-year, postsecondary schools, interested in becomihg

field-test sites for the ECUT Program, conducted independent surveys within

.their service regions. These seven surveys, whi ch described the energy

technician aCtOrding to the broad technical base 'ipequired queried 2,412

'employers. The surveys compared favorably with Moore's work, and verified

the need for training programs to provide Oreemployment training for Energy

Conservation-andrUse Techniciads.

An analysis of these surveys as well as eight other workforce studies.Y

conducted,during this,time period is documented in the report for Subpart 1,

Task A, Phase 1, Project No. 49$AH80027, entitled, "An Asiessment of

Employer Needs for Energy Use and Conservation Technicians." Copies can'be

obtained by requestipg TERC-SW Report No. 413-02A, January 5, 1979.

STATUS G/PROAAMS AND INSTRUCTIONAL MAARIALS

The pu of this task were to assess the status of postsecondary

training programs for Energy Conservation -and -Use Technicians (or alternate

job titles) and to determine..the availability of suitable curriculum mate-
.

rials appropriateto these training programs.,

To complete the curriculum state-of-the-art assessment, .TERC-SW staff

conducted extensive library and tplephpne research. Employers with training

prograMs were also'vfsited to determine what materials wete in use. Tele-

phone .inquiries .were made to'schoolt, aqd the Project Advisqry Committee

members were asked to assist in identifying existing curr iculum materiels:

At the'time of telephOne inquiries to determine available mate-
-

a4s, TERC-SW requested information on any existing programs for the train-

ing of energy conservation-and-use technicians. This effort was aided sig-
.

4
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nifiiantly by information obtained from the Vocational/Technical Education
,

section of the Education Programs Dili United States Department' of

Energy. In the fall of 1979, the o ices of the state directors !of voca-
.....

tional and/or community,colleges. supplied the DOE a comprehensive listing

., and descriptions of postsecondary energy-related programs in two-year voca-

tionaliteChnical schools and community colleges. Raw data submitted from 38

states was made available to the TERC-SW staff for reduction and analysis.

The programs status assessment revealed approximately 400 schools and

training entities offering specialized energy-intensive training

solar mechamic's, energy audits, insulation installation, etc") but not a-

single comprehensive, curriculum as a program designed to producethe inter-'

disciplinary technician for the energy-related industrial community. Cor-
v

responding results were obtained in the assessment S'materials suitable for

use in the Energy Conservation -and-Use Technician,Curr.iculuM - i.e., appro-

priate materials were not available.

The results of this study were documents' in Subtasks 2 and 3, Task A,
* f.

Phase 1,'Project No. 498AH80027 Report entitlede, "An Asseismeit-of State-

of-the-Art Curriculum Materials," and "A Status AssessmenL of Training Pro-

grams for Energy Conservation and Use Technicians." Copies can be obtained

by requesting TERC-SW'Report'No. 413.-02B, January 5, 1979.

CURRICULUM DESIGN

Because of the breadth of jobs available to ECUTs, a single list of

tasks and required knowledge for successful job performance is almost lirriit-

less, and impossible to describe succinctly./ However,,to assigt in design-

ing the model curricula, an inquiry on job tasks was made to selected em-

players serving on the National Advisory Committee. Nine members provided

ficient information to form a collective profile of tasks:

sSandia Corporation (Energy R & D)

Dallas Power and Light Company (Energy onservation)

Holiday Inns of America (Energy Use)

Cities Service Corporation '(Energy Production)

Los Alamos National Laboratory (Energy R & D)

Scott and' White Memorial Hospital (Energy Use)

10

4



1:

Crow'Office Building Manag e t (Energy Use) .

Noughp Corporation (Energy Conservltion "LN,r1

Edocation'Committee Represe Wive

The': useful data obtained from the inquiry pertained to the types of

eqUivment with which ECUTs, would work and the nature (or scope) of work they

would #erformr.
4

a 9'

Equipment

The,graph shown in- Figure 1 represents the equipment or subject areas

thatv.ierie consideFed important by employers of energy techdicians. A,list-

irieeAmportant equipment within each category is shown in Appendix B. (The

pecentages.issigned to each category in the graph. represent the average of

theiliellis of equipment' identified by each employer compared to the total

number of
t
equipMent items in that category. The aearly uniform distribution

through the nine categories indicates the breadth of technical competencies

t- required for ECUTs.

1,,,,,F.

ti

ai

,

gure 1. ECUTs,, wor.k with equipment in these technical'categories.

11,
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Tasks

: Employers were h:ked how'frequently ECUTS work with the equipment :

listed in AppendiZ B. They weighted their responses accordingly: never -

0 points; infrequently (once per month or less) - 1 point; occasionally

(once per week) - 2 points; frequently (daily.) - 3 points. The graph.sh

in Figure 2 illustrates the specific tasks or lob skills that ECUTS are(_

required to per:form oh various types of equipment.

4

*

;Figure 2. What types of_tasks: do ECUTS perform?

Not included in either of these two graphs are the communications job

skills emplfasized employers, such as:

Communication Skills'

'1,1?rbal - The ECUr must be able to communicate not only with other

technical persons; but also with nontechnical pe rsons suChas,

business persons, operltors, and maintenance mechanics, and

the general public.

Written - ECUTs must9)e able to write letters, specifications, and

reports, and Maintain laboratory notebooks. They- must alSo

be able to make simple equipmeht.and fabrication sketches and

schethertfcs, and lie- able to read and interpret complex sche-

matics, blueprints, and instruction manuals.
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Courses

The ECUT curriculum design (course sequence shown in- Appendix repre- 1

sents a major innovation in technician curriculum design for the 1980s. It

reflects theneed far technicians to have an 'interdisciplinary technical

base, (enttrical, mechanical, thermal, and fluidal principles) and they

'recent desire and willingness by employers to provide additional specializa-

tion or retraining for their employees as the need arises.

Th technically broad-based curriculum contains four types of courses,

which can be grouped accordingly:

Support Ourses ,

Princiqds courses

4 Devices courses

Systems courses

These groupings are shown graphically in Figure 3.

OPERATION

REPAIR/
MODIFICATION

'Figure 3. ECUT course groupings.
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This type of c:riculum implementation offers many flexibilities to

schools in program implementation and in utilization' of instructors and

laborat les, which may result in opportunities for savings in operatjhg

costs.,

Unified Technical. Concepts (UTC),
(`

Also noted in Figure 4 is the large percentage (18i) of the cur-

riculum devoted to Unified Technical Concepts (Physics).

Technical eddcatlion has for many years been characterited -by a process

of teaching'iechnigl principles by practical appiications. To retain this

extremely effectiye process while, at ,the same time, introducing a' broader

range of technology, the ECUT curriculum adopted the Unified Technical Con-
.

cepts method of physics instruction. In this sytem basic concepts are

selected that have abplicationg in several fields of technology. Instead-4f

a vertical structure in which the traditional fields of physics (electric-

ity, 'heat. mechanics, fluids, elec.) are studied as separate phenomena, the

unified concepts system selecis single concepts that cut squarely' across

these traditional groupings. With this system it is possible to 4utilize

practical industrial applicationi to teach principles such as:. force, Tate,

resistance to flow, tiffle constants, energy converters, force transformers,

, .etc. Interesting applications from modern commercjal equipment provide the

labobtory experiences for the unified concepts, instead of the technical

"apparatus" of the traditional physics laboratory.

Mathematics

Mathematic

able reinforcem

ft

lOng a stumbling block' for many-students, is given val

when the same mathematical formula is repeated many times

in problems dealing_ with mechan'ical, electrical, pneumatic, and thermal.

examples of a single concept., A set of eight mathematies modules have been
1

O
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developed to 'support the Vnified-Technical Concepts. They provide the

technician math skills for the EQUT cureicmluni. These modules are:

Formula Interpretatibn
International System of Units
Logarithms and Exponents

Angles and Triangles

A Vectors and Scalars
8 Dimensional Analysis

Reading and Drawing-Graphs
Precision; Accuracy, and Measurement

A more complete description of UTC, the 183 instructional, modules for'

technical physics, and ipplementation...techniques is contained in the UTC

Instructo's Guide.*

Courses Developed

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 (listed belowl, consisting of 1Z4 course

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

Fundamentals' of Energy Technology

Energy Economics
Energy Production Systems

Energy Conservation
Energy Audits
Heating, Ventilation, and Air Conditioning

Microcomputer Operations
Microcomputer Hardware
Electronic Devices and Systems
Electrital Power and Illumination Systems

Technical 4gmmunications
Mechanical Devicep r

Instrumentation Ind Controls.

Fluid Power Systems
Chemistry for Energy Technology - I & II '

The descriliti and module listings for these courses are,also in'

.cluded in Appendix C.
at-

*This' document can be obtained from the Center for Occupational Research and

Development, 601 Lake Air Drive, Suite C, Waco, Texas 76716.

l6
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Module outlines and objectiveswere prepared for all the courses irk the

ECUT curriculum and compiled into the 446 -page ECUT Cdrriculum Development

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

reviewed by the 'Project Advisory Committee and representatives of the

field-test schools. Changes were recommended and revisions were incor-.

porated.

A decision was made to'not develop materials for the.course entitled

sCodes,ed Regulations" because the national Electrical Codes are already

published, and other *building codes and restrictions related to' energy

equipment and facility design and installation vary from state to state.

INSTRUCTIONAL MATERIALS DEVELOPMENT

Athorslwere selected from experts in indu try and schools to write the

instr4tional 'nodules for the ECUT courses Tiste in the previous section.

Each author was provided the module outline and obi ctives contained in the

Curriculum '9evelopment Guide. %Module drafts received prom the authors were

reviewed by the project staff to determine if they conformed to the outlines

and adequately covered the objectives. The staff.then performId grammatical

and format edits, and the module drafts were typed and illustrated.

Nine copies of each module swere submitted to selected reviewers, who

commented on the technical accuracy and, relevance of the material content.

Revisions were made to the modules based on the reviewers' comments. 'Many

of the candidates for module authors and reviewers were suggested by the
. 4

Project Advisory Committee.

Each instructional module 'developed specifically for t

ulum contains these basic cements:

Introduction: Identifies topic (and often 'includes rations

the material). . ,

.

e ECUTicurric-

for studying

Module Prerequisites: Identifies knowledge and skills student should pos-

sess before studying the module'.

Objectives: Clearly identiftes what the student is expecteeto know and do

upon completion of the module. Objectives are stated in terms of action-
oriented behaviors,' including such terms as "operate," "measure," "calcu-

late," "identify," and "define," iVstead of words with many. interpretatiOns

such as "know," "unders "learn," Od-"appreciate."



. .

)

Subject Matter: Presents background, theory, and techniques s(pporting the

. objectives. (Subject Matter iS-wtitten with the technical student in mind.)

Exercises:. 'Rrovides practical problem4 to which students can apply new
knowledge from module study.

Laboratory Materials: Identifies equipment required to complete laboratory
procedures. !

Laboratdry Procedures:

/
Presentf experiments or "41ands-on" .actirities, in-

cluding step-by-step nstructions. .(Experiments are dtfigned to reinforce
student learning.) .

e

Data Tables: Included in most first-year or basic-course modules, the data .

tables htlp students learn how to collect and organize data. .

Reference Materials: Presents suggestion's for supplementary readings.
1 I

Test: Measures each student's achievement against objectives s4ted at the
-beginning of the module.

Modulds averag-approximatel5 typewritten, pages, including illustra-

tions. (Illustrations normally are line drawings, that are easily understood
,

sand can be reproduced on copy machtnes for overhead projfction.) New mod.-4

ifles can be added easily, or existing one 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 gradaequivalency.

FIELD TESTS

As mentioned in the Introduction, the purpose of the field tests,in

this Project was modified to provide information primarily from students and

teafhers about how the materials could .be improved.

Six schools were4to be selected as;field -test sites. - Candidate sites

were:

..Albuquepque Technical Vocational Institute, 'Albuquerque, New Mexico
. Asnuntuck Community College, Enfield, Connecticut 4

Camden County College, Blackwood, New Jersey
Colorado Northwestern Cohmunity College, Rangely, Colorado
Daytdpa Beach Community College,Daytona Beach, Florida
Greenville Technical Coolege, Greenvtlle, South - Carolina
Horry-Georgetown Technical College, Conway, South Carolina
Marshalltown Community College, Marshalltown, Iowa
Miami-Dade Community College,Miami, Florida
North Central Technical Iniptutes, Wausau, Wisconsin

P
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Oklahoma State Technical Institutd,,Okmulgee,0klahoma
Pitt Technical Institute, Greenville, NorthCarina
Red Wihg Area Vocational Technical Institute, Red Wing, Minnesota

Tacoma Community College, Tacoma, Washinbton

Texas State Technitcal Institute, Waco, Texas

Utah Tedhn4a1 College, Provo, Utah
Walker SrateTechnical Co4legeySumiton; Alabama

Many of these schools had toremove themselves from consideratibn as

SCUT field-test Site4-because they could not complete the planping,,gain ap-
..

proval, ,secure start-up funds, obtain instructors, and recruit students in

the short time (less than one, year) requthd for the field test. to begin.

Nearly all othe candidate sites are currently. offering some o'f the ECU

courses - either included .in anspier curriculum or in an adult education

setting. .

The flour field-test sites'that began offering the full ECUT curriculum

to full-time students beginning in August/Septembecr. 1979.are listed below:

Horry-GeorgetoWn Technical College, Conway, ,,outh Carolina

ECUT Coordinator, Mr. WadeeHacper

Hofty-Georgetown Technical College is one of sixteen schools the

South Carolina Technical Education Campus' system. The school is

locatod'in an area of the state where agriculture and tourism have a

great impact. The school is relatively small but is experienced in of-
,

fering vocational prograr that include "hands-on" laboratory learning

experiences. Existing 4c)Tses that supported the EtUT program were

Electronics, Solar, .Air Conditioning/Refrigeration, Data Processing,

and Physics. Thirty-one students enrolled in the first. ECUT class in

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

from the first class were graduated inethe summer of 1981. Graduates

have gone to'work at such places as South Carolina Stlte Energy Exten-

sion Servic and Horry County Energy Manager.

Marshalltown Community College, Marshalltown, Iowa

ECUT Coordinator, Mr. Arlen Hackbarth

Marshalltown Community College is a small community college in a rural

area. The 'greatest strengths of tlyifs school are, its experienced

19
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facultf and the,tnlolvementiof local industry with the school. Being

in a rural area` ;.and some distance from most prbspective students,

Marshalltown.exper4nced difficulty in recruitment 'for this .pr

Eight students enrolled in the first ECUT class the fall tof 1979,

and 15 in the second class in 1980. Six students were graduated from

thi first class-in 1981;.and these graduates.have-taken Positions at

, such places as Landen-Landen Energy-Systems..

Red Wing Energy Center, Red Wing,'Minnesota' .4 .

ECUT Coordinator, Ms. -Pat Enz
-----;

)-

The Red Wing Energy Center was established by -the Red Wing Area Voce-

tional TeChnical.Center as an independent facility with all new faculty 4

and labs. All personnel aft4-cilities are under the control of the

ECUT .program director. The Red Wing Energy Center has four other

energy - related programs underway. ,,Red Wing enrolled 14 styliemts in
.

their first ECUT class, and 17 more in 1980. Eleven students .were

graduated from the 1979 class in the summer of 1981, and they all have

received job affus 'from such employers as Gada Associates Consulting

Engineers, Texas InstruMents, llicoud-:Cooley Engineering Coniultants,

Hallburg Consultants, Sperry Univac, Energy Value Consultants, and

Kimmet, Jensen & Wegerer Engineers.

TacoMa Community College,' Tacoma, Wehington

ECUT Coordinator,.Ms. Ivonna McCabe/

Tacoma Cdmmunity College is a large, established community collage with

75% of thpir offerings being college-transfer courses. The ECUT pro-

gram'. is the first technician program offered by Tacoma Community

College;,consequently, they had no. equipment, labs, or instructors with

_"technician experiike. Thv Overcame this obstacle 'bearause of a strong

coMmitment by their president to the 1FUT program and through heavy in-
,

volvemeal and extremely good Cooperation with local industry (some of

their labs are taught 'in industrys faciliMes). Anoth r significant

:factor in 'the program success is the leadership pro ed by the ECUT
y
program director, who has been? very actively in olved in recruitment

t
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. and placement of students. TaComa enrolled 14 students at ,the'

beginning of their first ECUT class in 1979 and 14 in 1980. The nine

who were gradv4ted from .that first class eceived job ofters from ye

e'coma City Light Company, Pittsburg Midwest Coal Liquefication,'Clover

Pe k School District,.and Tacoma General Hoipital. ' a

field-lesevorksftops

Thefolvowing workshops were held in the summerof 1979 for field-teg

coordinators and instructors from each of the potential field-test sites.

1 1. Unified Tec nical Concepts Workshop - June 27,28

Camden CountisCollege,Blackwood, New Jersey

MicroprocegsorWorkshop - July 10-12

8o§ton, MasaChetts

3. Energy Courses Workshop - August 1-3

TERC-SW Office, WacO, Texas.

Fundamentalsof,Energy Technology

Energy Economics:

's Energy Production Systems

The purpose§ of the workshops were to'famiTiarize the instructors with, ' 4f

the course materials (includin
i

the laboratory activities) and to clarify-

the procedures and reqUtred data\from ttie field tests. Representatives from

the following schools, attended th se-workshops.' ,. .

Albuquerque Technical Vocational Institute

Anoka Area Voqational Tecbqical Inititute

4 -- Asnuntuck Community College.

Camden County Corlege , L..- ..

-Colorado Northwestern Commdhity College
. - ..

Greenville Technical College,
4

Hennepin County Area yocatiobalJe hnical Centers.
.

w
Norry-Georgetown Techhical -College\

Indiana Vocatiohal ;echnical College .

Lansing Community College.

,Marshalltown Community College

Miami-Dade Community College



_Midlands Technical College'

.516 Area_Vo&tionai Technical Institute

_Red Wing Area Vocational TechniCal Institute

,Rodhes'erArei Vocational Technical Institute

Tacoma Community College

Utah-Technical:College at Provo

I

Another field-test workshop was held in the summer of 1980, in Dallas,

Texas, forethe coordinators and Instructors of the four schools testing the

entire ECU?' curriculum. At this meeting, the project staff and the field--4

test representatives discussedpg,proUlems and successes.in the first-year

courses-2nd critiqued the course materials developed on'the project. Where

ayaffable,copies of

At'other times

field-test sites and
. , .

tration-coordinators, faculty and, most important,,to the students.
. ,

second-year courses were distributed and explained.

during the'projedt, a TERC-SW staff meMber,yisited the

'talked about the ECUT program with the school adminis-

In addition to providing 'valuable feedback for re ions to e

courses/1l *10es, the field-test s600ls suggested the following changes to

the curi'iculom:.

Reduce, three chemistry courses to two.

,r Incorporate the eight UTC supplemental modyles (described in the pre-
' vious Section 0 this report) into a technacal math course, offered in

the first term.

Move UTC physics to begin the second term in thefirst yeah.

Increase the depth and content of the Fundamentals of Energy Technol-
ogy.

-Completely revise and update the. content of:tileltiectronic Devices and
Systems:cogrse.

Recommend Ene Audits
first or, sec year,
employer

cours to

pr bly
be taken in the summer after the
as a cooperative effort with an

The _crit_isques an eco endations from the field-test sites were the-
A . .

redo Tnant,fector'in the rev sions to the curriculum and course materiais:
.

AlSupport f aggressive, cooperative schools such as these is an absolute

netessity, in he de'velogment and refinement of a new curriculum and instrucr,
. ger;

tiopal tertals.
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PROJECT VISIBILITY ACTIVITIES 9^

To derive maximum impact from this project, the 'potential usert of the

ECUT curriculum and the developed instructional materials must learn about

the project' as early as poisible. Potential users include 'postsecondary in-
.

stitutions offering teagnical training (for full two-year program offerings

in energy or as isolated courses in related programi), community and adult

education courses, retraining programs in industry, and certain hOgh school

courses.
1,.

.

The following activities .were undertaken by the TERC-SW project staff
. 4 _

t"---

to prov4de-ECUT program viinliiity to potential users.

The Project Director chaired the Nuclear Task, Force at the National

Energy Education,. Business, and Labor Conference, Washington, DC,

January 15-17, 1979, and during this conference distributed 800 copies
of an information brochure describing the Energy Conservation-and-Use
Technician am, its objectives, and 'tentatiye curriculum.

-- Seven hundred' copies of a booklet, Friergy-Related Training Activities,

An Assessment of Current Offerings Throughout the Country, were dis-
tributed. Thig booklet was a revfed version' of the Task A, Subtasks 2

and 3, report described earlier.

--Letters were sent to 1,112 selected two-year, postsecondary schools, v

:informing them of the availability of the ECUT material's. .

i

"Technical Education' to Meet New Demands in Energy," an article written

by the Project Director, appeared in the May 1979 issue of Engineering

If Education,. the Journal of the American Society for Engineering

Education.
4", -3- 4,

e The project staff conducted- a meeting with 16 technical schools from
.the State of South- Carolina to familiarize them with the project. This

meeting Was initiated by, and recommended to South' Carolina schools by
the South Carolina State Board for, Technical and Comprehensive Educa-
tion. One field-test site resulted *from this meeting.

The Project Director desdribed.the ECUT project and, distributed CUT

information brochures at the June 1, 1979, meeting outhern .

;States Energy Board;

An informational :Leaflet describing the curriculum program was devel-

oped. Over 3,000 coges were .printed.ind distributed for use in infor--

-
mg:total activities:4nd ,in responding to inqu-irieS.-- .

Project, -staff presente'd the :ECUT _program at
L--

an energy conference
: ' 'November-54, 1979, '0 pidtafrUniversity- at South Bend.

-A paper.--entitled .-PhySiCs .A. Broad Technical Base for Energy,
,TeohnicialW was presented to the January 198a meeting of the American
Assotiaion ofphysict: ?dae -here in Chicago by the Project Director;.-

ti
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Dr. Frank Pedrotti of the'Physics Department, Marquette University;

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

Air Force Institute of Technology.

The Project.Dirertor presented a dest.iption of the ECUT.project to4the

American Vocational Association Energy Awareness Conference that took
place January 29 thrpugh131,4980, in Arlington, Virginia.

The AssOciate Project Director preSented a paper entitled "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 Eduction Action Center.
'The Associate Project Director Wee presentation on the ECUT project

and Oisdussed the future of 'energy education in two-year postsecondary
Institutions at a February 8-9, 1980, Energy Management Conference at
Edmonds Community College in Lynnwood, Wisconsin.

.41 4

The Project Director made a presentation of the ECUT project to the

.
American Technical Education Association March 26-29, 1980, meeting in

Columbus, Ohio.

The project sta f presented a description. of the ECUT project at the

1980 Conference on' Industrial Energy Conservation Technology meeting

April 13 throw 16, 1980, in Houston, Texas.

Joyce Lain Kennedy, a syndicated columnist 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 were given information about the

ECUT programi at schools,-and the schools were provided ailfst of the

student inquiries.

The Associate Project Director presented a paper entit ed "Conserva-

tion/Management as Related to Education, Business, and abor" at a May

1980 meeting In Red Wing; Minnesota. This meeting as, the Energy

Education Symposium.

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

of the American Association of Junior Colleges, newsletter, "Energy Cur-

rents." .
.

The Project Director presented a descrip ion of the ECUT project to the

_.' 198.1 Concurrent Meeting of the National Network for Curriculum Coordi-

nation Centers and State Liaiion Representatives in -Atlanta, Georgia,

July 14-16,'1981. Copies of course materials were distributed.

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

rgi
wil4 .appear in th edition of the Technician Education Yearbook..
The titIps of the e articles are "Unified Technical Concepts in Physics

- An Alternativ Approach. to the Teaching of Traditional Physics

Courses in Engineering Technology Programs," and 'A Broad Base Cunfelc-

ulum for Energy Technicians."
lot

ti
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PROGRAM PLANNING GUIDE

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

vised, and distributqd to all participants at the regional diffusion/dis-

semination workshops. The pu pose of the Guide is to describe Energy Son-

sergktion-and-Use Technolo identify job categories for technicians work -

rig in the field, and to-assist-planners, admintstratorsfaculty, and in-
.

dustrial.and community, educators in es ablishing and conducting relevant

traininVprograms.
. .

_

, The-Gulde 'provides a model curriculum plan and suggests methods for

Adapting fhe modutdr materials to curricula tailored to specific locations

or employer needs. Also included is. information about educational facil-

ities, equipment, staffing, and instructional materials needed for training

technicians in the field.

. The detailed tours and module

. erevisedoutilnand objectives revised from the

Curriculum Develcipmen Guide have been indlUded in an eighty-page appendix

of the Planning Guide. This inclusion eliminates. the necessity for continu-

ing to make available the Development Guide.

Over 500 copies of the Curriculum Planning Guide has been distributed

to vorkshop "participants and other interested state plariners and school

representatives.

DISSEMINATION WORKSHOPS AND OTHER ACTnITIES

Definitions of "visibility activities" and "dissemination activities"

are needed for clarity in disucssion throughout this report. Visibility

utivities are those actions that provideNinformation and create an aware-
.

Hess about the project and its products. Dissemination is the transfer of

-information about the curriculum and instructional materials to individuals

or organizations that are interested in implementing one or more ECUT

.Courses..

. ;

nyailable from thq Center for Occupational Research and DevelopiWnt, 601

pke Air Drive, Suite C, Waco, Texas 76710.

.z
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Project staff visits..to interested schools are dissemination activ-
ities; over 20 Pvisits were made to schools by the staff to assist the
Schools in same area of program plahning or decision - making.'

.% Coordination meetings with field -test site representatives are dissemi-

, nation activities; four coordination meetings were held through the
duration of -the projeCt. ,*

Phone calls with school planners and ,ECUT faculty are dissemination
activities;.the.project staff spent hundreds of hours On phone calls to
various ictradls to Provide information, coordinate the supply of in-.

structional mo'dules, and assist in'solving particular prbblems. A sig-,

nificant effort was also spent with employees and schools to identify
employment opportynity for ECUT graduates.

The diiiribution of the ECUT Curriculum Planling Guide Nfas a dissemina
tion activity; over 500 copies of the Guide have been.distribilted to
schools and state education agencies. Because of the unexpectddly high

demand for ECUT planning information, project funds to provide compli-
mentary copies of the Planning Guide were nearly depleted by July
1981. After conferring with the ED Project Officer, the remaining
funds fo copies of the,Guides were diverted to print a 12-page booklet

about the ECUT Curriculum. Twenty-five hundred copies of thiS booklet

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

Regional Diffus n Workshops

Or'
A major disssmination effort of the project was the five Regional Dif-

fusion Workshops., Ten thousand copies of workshop flyers ccOpy in Appendix

._,E) were printed and distributed to schools, state4ducation:agencies,.and

-employers of ECUT techriicians. The five workshops were held at the loca-

tions and on the dates shown below.

Mihneapolis, Minnesota

May 6 and 7, 1981

36 attendees

College Park, Maryland

May 19 and 20, 1981 \
49 attendees

Atlanta, Georgia

* May 27 and 28, 1981

.31 attendees

r

Denver; olorado

June 3 and 4, 1981

39 attendees

Honolulu, Hawaii .

June 18 and 19, 1981

19 attendees

26
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A typical agenda for the workshop is shown in Appendix F. Considerable

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

ployers (or potential employers) describe thkir needs it-termvof number of

jobs, an required tasks tha:1CUTs perform:- It was felt that this type of

emphasis ecessary and needed to be 'said by employers to give credi-

bility to the employment 'needs and the broad, technical diversity reqqired

in the ECUT curriculum. Local speakers were enlisted from near the commun-

ity where the, workshop was held;.and all industry speakers participated

,withouto,an honora'rium or travel 'reimbupsement. '1 .

The greatest interest in presentations at the workshops was generated

by the represdntativesfrom the field-test schools. Many of the partici-

pants' questions wer3 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 Retraining Programs."

Each participant; completed a WorksF14 Critique and prepared a tentative

ECUT dissemination strategy for his or her state. Most participants felt

that the program had some applicabililv in their state and they planned to

distribute the volume of material that they received. A workshop fdllow-up'

letter from the representative from California is'included in Appendix4ieo

indicate one response to the workshop.

A frequent comment on the Workshop Evaluation was "We will need to have

you conduct periodic workshops for our faculty on the UTC Physics." In re-

sponse to this perceived need TERC-SW (now the Center for* Occupational

Rasearc and Development) has conducted two UTC workshops (July 8-9, 1981,

and Nov mber 9-10, 1981), and plans t conduct two workshops .each-year in

its loc tion in Waco, Texas. A letker from a participant An the November

1981 wor shop is shown in Appendix H.
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CONCLUSIONS AND RECOMMENDATIONS

In recent years, curriculum development programs with potential of
A

national significance have becomeevery precious for two reasons. The first

is because, if they,are organized properly, with sufficient flexibility to

permit them to be tailored to local needs, their adoption by institutions

and-employers will save much time, effort, and money'by enminating the need

for each organization to completely "reinvent the wheel." 'Secondly, these

national programs are precious because they are rare; the prospect of new

vocational educational initiatives such as these being funded at the federal

level, is extremely doubtful in the next several year.s. With these thoughts

ip mind, one realizes that a dfscuSion 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

perceived impact that should be,realized in the next few years.

CONCLUSIONS

- The Energy ConseeVation-and Ase Technician project has three major

areas of national, impact potential.'

1. New Postsecondary\Technician Programs in Energy Conservation-and-Use

Technology:

The following schools are currently Offering energy- related cur-

ricula and courses using some or all of the ECUT materials:*

Tacoma Community College, Washington

Red Wing Energy Education Center, Minnesota
Horry-Georgetown Technical Education Center, South Carolina

916 Area Vocational School, Minnesota
Colorado Northwestern Community College, Colorado.

Pitt Technical Community College
Greenville Technical College, Sodth Carolina'
Pitt Technical Institute, North Carolina
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The following organizations have purchased complete sets of all

/,.the ECUT course materials and are reviewing, them to determine which

will be used in the near future,

Illinois Valley Community College
University of Hawaii
Unlyprsity of Alaska
California Department of Education
Hutchinson Area Vo-Tech School

Midwest Careers Institute
Northern Kentucky University
Utah Tichnical College
Alabama Technical.College
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 indicated the possibility of all or part \ of the ECUT materials

being used in schools within their state:

Minnesota
Wyomine.
Rhode Island
Florida _
Tennessee
Indiana
Nebraska
Hawaii

Wisconsin" Michigao
Illinois' Maryland
New Hampshire' Delaware
Arkansas Kentucky

Alabama ' Kansas

Utah 'Colorado
Washington a

Iowa ' Texas

New Jersey Pennsylvania
Ohio N. Carolina
Georgia S. Carolina

Virgin Is. Mississippi
Idaho Alaska

New Mexico- California

.2. Use of ECUT Course Materials for Adult Education and Employer Retrain-

ing Courses t

The most widespread use of ECUT materials for adult e84cation

courses his 6eed at Rochester Area 'Vocational School, Minnesot4 (Ms.

Jeanne Browntack, Energy Coordinator). The greatest use of 1ECUT mate-

rials far employer retraining has been at Los Alamos National Labora-

tory, Newliesico (Ms, Gloria Cordova).

As a .result of attending the ECUT regional dissemination worker\

shops, representatives from the following states have indicated the
,,*
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possibility of selected ECUT materials being used for adult and commun-

ity education courses within their states:

Michigan Iowa

Maryland New Jersey
Delaware -Ohio

Kentudky Georgia
Kansas Virgin-Is.
Colorado New Mextdo
Arizona Idaho

Minnesota
Wyoming
Rhode Island

"Flortda
Tennessee
Indiana

Nebraska"
Hawaii

Wisconsin
Illinbis

New Hampshire
,Arkansas
Alabama

Washington

N. Carolina,

S. Carolina'

Alaska

California
:Texas

.

3. Use of the-ECUT Technical Core in Restructuring Enginedr''i46urricula

to Provide a Broad Technical Base - . -
,

The mo ar-reaching,and important .impact of the ECUT Project isIt\
the availability f an interdisciplinary, technical-core cUrriculdM for

-training enginiering technicians in a number-ekspecialty areas such

as: .

Electronics'-

Computers
laser/electro-optics
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 already underway

to indicate that schools will eventually utilize the "technicai tore"

concept in technician curricula.
L

'North Central Technical Institute, Wausau, Wisconsin, has begun to

Move toward an interdisciplinary curriculum for their'laser/Eleard-

Optics Technician program. Albuquerque Technical-Vocational Institute Or

is seriously° considering most of the,ECUT core for their Electrical

Power Production program. Tacoma Communi ollege plans to implement

other technician programs by/changing th five -or -six specialty courses

in ,their ECUT curriculum. Jacksan Vocational-Technical School in

Arkarisas has indic a desire to use most of the ECUT core materials

in thO'Elactrom hanical Technology program.
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The first step for a school to'"implement an interdisciplinary

technician curriculum is to utilize the Unified Technical Concepts

Phyiics. UTC is at the very heart of the technical core. The folloW-

,ing,schOols and employers have sent one or more faculty representatives

to CORD-sponsored'UTC w906hops fn 1981:

;:Moraine Valley Community College,- Illinois
Southern University of Shreveport; Louisiana

r

Bee County Coltege, Texas

College of Southern Idaho
Seward Commdnity Cbllege, Kansas
Anoka AVTI, Minnesota .

Prince George's-Community 9611ege, Maryland
Honolulu Community'Colleg6; Hawaii N
Oklahoma City Jr College, Oklahoma
Daytona Beach Community College, Florida
Bainbridge Junior College, Georgia
Lewis & Clark State.College,-Idaho
Detroit Edison ConiOny, Michigan
Gulf States Utility Company, Texas
SOuth Carolina Electric and Gas Company

Salt RiverProject
Los Alamos National Laboratory

' Two situations exist thrOughout the country that may cause many

schools, interested in,an ECUT program, to be very reluctant in imple-

menting it quickly. ..,One of these is the oscillatory nature of our

c9untry's sense of urgency related to eaergy,conservation. When fuels

are in short supply and energy prides rise, we react strongly to the

need to save energy. However, when curreht supplies become more abun-

dant and/or the public becomes accustomed to the higher prices, apathy

sets in and energy conservation no longer seems as importaRt.

The second.situation relates to the,percalved inadequacy_ofilitica-

tional funds at federal, state, and local levels. In this prese7Cli-

mate (which may persist for several years) dew educational programs and

initiatives in education are all but impossible'in many states% 'Even

travel to curriculum workshops-is limited or denied in some states.
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RECOMMENDATIONS

The time schedile for this project was necessarily limited to three

years. In order to .have field-test sites for the entire two-year cur-

riculum, schools had fabegin teaching the ECUT courses in less than 'a

year from the beginnihg of the project. There is no way that all the

sequential events called for.in the first year of the project can be

attended properly. It is recommended that in the future similar prof -,

ects be scheduled for a five-year duration.

Considerable interest in the -ECUT materials has been demonstrated by

schools and employers. Additional dissemination efforts are required

to move the interests into high-quality course and program

lirofferings.. Pa cUlarly important to the ECUT Project Director is the

,continued effort to disseminate the technical core concept in

technician curricula. This will be a slow process, but one that leads .

)to a foal that. is worthy of the task. Support for this dissemination

effort is greatly needed.

t-

S.
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APPENDIX B

PES'OF EQUIPMENT, BY CATEGORY, WITH WHICH EQUTsrRK

INSTRUMENTATION AND CONTROLS ELECTROMECHANICAL DEVICES, continued.

Rftameters 1% . Meter Movemerrts/Aeters
Differential Pressure Devices Servomechanisms

Switches
. Fuses

I

Pitot Tubes
Turbine'Metere

' Anemometers
Open Chanpel Wires r

Magnetic Flowmeters.

Liquid-in-Glass-Thermometers,
sLiquid-Filled Die Thermometers
Bimetallic Thermometers
Cr4on Temperature Indicators

':Liqpid...Temperature Indicators
Pellet Temperature Indicators
Resistance Temperature Indicators 4s.

Microcomputers .

Thermocouples
Optical Pyrometers
Total-Radiation Pyrometers
Manometers
-Limp Diaphragm Gages

Bourdon and Bellows Gages
Sight Gages
Bubble Tubes ,

Float/Buoyancy Meters
- Capacitance-Lev0 Gages

Direct Currant Meters
: Alternating CuirentMeters

44ultimeters
k,Gis Analyzers

servos
Solenoids

ELECTROMECHANICAL DEVICES

S.

Motor Speed Controllers
Motor Starters

:Autotransformei-S

Motors, A.Q.,:D.C,
.Generators, A.C., D.C.
Relays

Buzzers
Vibrptors
.Horns

Brushes ,

Contacts

'Starting Qapacitars

U-

MECHANICAL DEVICES 'AND SYSTEMS

Belts,
ea yes

Chains
Sprockets
Gears
Transmissions
Speed Reducers
Shafts
Cauplings and Joints
:Bearings' 4..

Seals
Gaskets
0-Rings
Clutches
Linkages-
Cams and Cam Followers
Fans and Blows
Valves
Packing

II

THERMAL ENERGY PRODUCTION AND CONVERSION
DEVICES/SYSTEMS

Boilers
Super4aters
Turbines
',Solar Hof Water

Solar Hot Air
Heat Pumps '

Waste Heat Recovery Systems
HVAC Systems
Lighting/Illumination
Heat ,Exchangers

,41. 42
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HAND AND POWER TOOLS

Conventional' Hand Tools:

Hammers
Pliers
Screwdrivers .

Common Wrenches
Torque Wrenches

Hand Power Tools:
Drills
Sanders
Grinders
Saws

Bench & Floor Power Too:
Drill Presses
Bench Grinders/Polishers.

Mills
Lathes
Sdrfacers/Planers
Vises' 9 .

Saws
Metal Working Tool's:,

Hand Breaks
Hand Shlars
Notchers

Precision Measuring Devices:
Levels
Squares
Rules
Midrometers
Radius Gages
Other Dial Type Gages

Drawing Tools:
T-Squares
Triangles
Compasses.
Dividers
Templates.
Curves
Marking Instruments
Lettering Devicesm

ELECTRONIC DEVICES AND SYSTEMS

Resistors
Potentiometers
Capatttors
Inductors
Transformers
Chokes
Rectifiers
Diodes

ELECTRONIC DEVICES AND SYSTEMS, continued.

Transistors

SCRs
Triacs
Vacuum Tubes
Gaseous Tubes
Gates

AO
Inverters

LEDs,

CRTs

Oscilloscopes
Vacuum Tube Mult.imeters

Logic Analyzer
Transistor Digital Multimeters

Oscillators
Frequenty 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
Accumulator
Reservoirs
Auxiliary Tan
Separators
Filters
Strainers
Lubricators
Regulators
Oil Heaters
Dryers

42 _43
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RESEARCH AND DEVELOPMENT

LABORATORY EQUIPMENT

Hot Cells
,Fuel Cells
Glove Boxes

Master-Slave Manipulators
Intruder Sensor Systems
Detection Systems
Vertical Axis Turbines
Vacuum,Recovery Systems
Purification Systems
Spectrbscopy Skstems
Photovoltaic Generators
Pressure' Systems

Computers
Minicomputers
Microprocessors
Graphic Display Devices
Assay Instrumentation
Pulsed lieutrOn Generators

Solar Tracing and Collection -
Systoills

Seismic ors
Seismome s

,

_Ion Impl ation Devices
ificatilon,Furnaces---

Magma 'Effects Simulation Furnaces
Thermoelectric Generators
CryogOic'Systems
SupercOndutting. Magnets.

Silicot4olar Cells
Electro- Optie Fibers and Couplers
Explosives,& Explosiye Devices

ELECTRICALP4WER AND ILLUMINATION DEVICES

Wiring/C./Lies

Switching Gears
Fuse Boxes/Fuses ,

Circuit Breaker Boxes/CircuitBreakers
Conduit
Lamp Fixtures
Balla§ts/Starters
Lamps/Incandescent
Lamps/Fluorescent
Lamps/Gas Discharge
Solid State Dimmers
Timers
Connectors
Convenience Outlets
Transformers
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ENERGY CONSERVATION-AND-USE 1BC1f1ICIAM

RECOMMERDED CURRICULUM

Ilium SYSTEM .

Lec. Lab.
Contact
Hours

First Quarter

Chemistry for Energy Technology I 3 3 6

*Fundamentals of Energy Technology 3 0 3

Technical Math I 3 0 3

Microcomputer Operations 3 3 6

Technical Communications 4 0 4

Second Quarter .

14 7 27

Unified Technical Concepts I (Physics) . 3 6 9

Chemistry for Energy Technology II 3 3 6

*Energy Economics 3 0 3

Technical Math II 3. 0 3

Schematic and Blueprint Reading 1 3 4

TS I/ 23'

Third Quarter

Unified Technical Concepts II (Physics) 3 6 9

*Energy Production Systems 3 0 3

Mechanical Devices and Systeks 3 3 6

Fundamentals of Electricity and Electronics 3 3 6

TE TE 24'

Fourth Quarter

3

3

4-
3

15

6

3

4
0
U

9

6

8

3

23

Unified Technical Concepts III (Physics)
Electromechanical Devices
Electronic.Devices and Systems
Elective

41

Fifth Quarter

Electrical Power and Illumination Systems 3 3 6

licrocomputer Hardware 3 6

eating, Ventilating and Air Conditioning 4 4

*Energy Conservation
13 13 23'

Sixth Quarter-

Fluid Power Systems . 3 3 6

*Energy Audits .
. .

2 4 6

Instrumentation and Controls 3 3 % 6
*Codes and Regulations 3 . 6

Tr 131 if

*Technical specialty courses

474

The Energy Conservation-and-Use Techni ian curriculum is a broad-based,

technical curriculum organized around core courses and technical specialty .

courses. The core area comprises 82% of the total curriculum and contains

both technical suppOrt courses and-courses that develop the systems-oriented

'interdisciplinary skills. The specialty area contains courses that are re-

latdd specifically to the needs of an energy technician. Technical specialty

courses are marked with an asterisk.

46
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ENERGY CO VATION-AND-USE TECHNICIAN'

MMENDED CURRICULUM

SEMESTER SYSTEM

First Semester Lec. Lab.

-,.
Unified Technical Concepts I

(Physics) . 3 6
Chemistry for Energy Technology I 2 2

Technical Math I 2 0
Fundamentals of Energy

Technology 2 0
Microcomputer Operations 3 3

'

12 11

Second Semester

Unified Technical Conc pts II
,,(Physics) ,

.3 6
Chemistry for Energy ethnology II 2, 2

Technical Math II Z. 0
Energy Production Systems
Fundamentals of Electricity and

0 .

Electromechanical Devices 3 4

12 T.F

Third Semester.

Vichanical and Fluid Systems 3 4
ElectricaLPower and Illumine-

tion Systems 2 2

Electronic Devices and Systems 3 3

Schematic and ltlueprint Reading 1 2

hergy Conservation 2 2

. 11 13

Fourth semester

Codes and Regulations 2 2.

Heating, Ventilating and
Air-Conditionin9 3 3

Technical CoMmunications 3 . 0
Instrumentation and Controls 3 3

Energy Economics and Audits' 3 3

14 11

417

Contact
Hours

.

9
.

5

2

2
6

23

4
5

2

2

7

25

7 .

;

4
,

6

3

42
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RELATIONSHIP BETWEEN SEMESTER COURSES AND QUARTER COURSES

ENERGY CONSERVATIONANDUSE TECHNOLOGY CURRICULUM

Quarter System
Semester System

Course
Contact

Hrs /td.

&s of
low

Total Contact Hrs
Course Contact

Ors/Wk

,UScs of

Instr

Total Contact Hrs
-..-ipir.

Cluster
per

Course

per
Cluster

per
Course,

Unif. Tech. Con. 1 9 10 90 Unit. Tech. Con. 1 9 15 35

Unit. Tech. Con. 11 9 10 90' ; Unif' Tech. Con. 11 9 15 , 135

Unif. Tech. Con. III 9 10 90 270 270

Chem. for Energy
Chem. for Energy

Technology I

Chem. for Energy
Technology II

6 10

10

60

60
120

Technology b-

Chem. for Energy
Technology II --

,

4 ,

15

15

60

60 120

Fund. of Engy._Tech. 3 10 30 30 Fund. of Engy. Tech. 15 30 30

tech.. Math I 3 AO 3d.4 Tech. Math 1 2 15 30

Tech. Math 11 3 10 30 60 Tech. Math 11 15 30 60

nicrocomp,.Opr. 6 Jo 60 Microcomp. Opr.
(I filcrocomp. Hdwe.) 6 15 90

Microcuev. Hdwe. 6 10 60 lnstrum. & Ctrl. .
.

. (I MIcrocomp. Hdwe.) 6 15 90

Instrum. & Ctrl. 6 10 60 180 180

Energy Economics 3 10 30 Engy. Econ. 6 Audits 15

Energy Audits 6 10 60 90 90

Fund, of Electricity .

& Electronics 6 10 60 Fund. of Electricity

Electromec%ON" 6 10 60 120 6 Electromech. Dev. 7 15 105 105

Engy. Prod. ;Systems 3 t 10 30 30 Engy. Prod. Systems 2
_ ____,

Medi. Dev. 6 Syst. 6 10 60 Mach. 6 Fluid Syst. 7 15 105

Fluid Systems 6 10 60 120 105 f:

Electronic Dev. s Electronic Dev. 6
.

Systems 8 10 80 80 Systems 6 15 90 90

.

El. Pwr. & Illum.

.

El. Pwr. S Ilium.

Systems 6 10 60 60 Systems ° 4 15 ,60 /

&chem. & D.P. Rdq. 4 10 40 40 Schem.g, 8.P. Rdq. 3 15 45 45

Engy. CIMSV. 6 10 60 60 Erupt. Consv. It 15 60 60

HVAC 10 .80 80, 11VAC 6 15

-IS

90 9O

fejt, Comm-. It 10 40 40 Comm,

.Codas & Begs. 6 10 . .0 60'.

__Itch,

Codas & Res. 15

fOrAt CONTACT HOURS 1440 TOTAe CONTACT HOURS 48 .-L
. 1440

nor Emir -'11111 art imma amils 1E1811 AMIE



FUNDAMENTALS OF ENERGY TftHNOLOGY

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

overview of the field of energy conservation and -use and to provide ,descrip-

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

is organized to show.the compatibility of the total curriculum and the pur-

pose of the approach chosen.

Module EF-01

Module EF-02
'Module EF-03
Module EF-04
Module EF-05
Module EF-06
Module EF-07

ENERGY ECONOMICS

Energy Technology

Sources of Energy: I

Sources of Energy: II

Uses of Energy
Energy Analysis
Energy and the Environment
Energy' Resource Guide

\\
.

Energy Economics course designed to familiarize the student with

the energy - conserving and ost-saving measures that are, available, as well

as the ana4ySis techniques that are necessary for accurate evaluation of

overly-projects;
Module EE -01

Module EE-02
Module EE-03
Module EE-04

',Module EE-05

Fundamentals of Energy Cost Analysis
Financial Parameters of Energy. Economics
Financial Techniqbes of Energy Ecbnomics
Economics of Energy Alternatives
Economic Analysis and Energy Conservation Projects

ENERGY PRODUCTION SYSTEMS

, Energy Production Systems is an in-depth technical study of processes

and.e4uipment used to convert energy resources (such as geothermal and the

sun) and fuels (such as coal and natural gas) into usefu-1 energy forms, such

as electricity, heat and motion or light. This course will enable the Ener-

gy C#ervation-and-Use Technician .to select 'bp44filum energy sources and

equipOtnt for maximum economy, a/liability, efficiency and/or environmental

quality.'

Module EP-01 Generation of Steal and Hot Water,JUsing Solid Fuels

Module EP-02 Generation ,of Steam and Hot Water, Using' Liquid and
Gaseous Fuels

Module EP-03 Generat4n 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 Cdmbust4on Engines
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Module 6145 Turbine,

Module EP-07 ProductJon of' Electricity ,

I-

ENERGY-CONSERVATION

EnergP4onservation is designed to give the student technicaL knowledge

and specific skills .required to performconservation measures relative to

the most common energy useS. The student will learn and utilize the basic

principles of energy consetvatton and efficiency.

Ma ule EC-01 Energy"Conservation - An Introduction

Modul 6 O2 ,Cohservation Principles and Efficiency Measurements

Space Heating
Module EC-03 Conseriation Principles and Efficiency Measurements

SpaceCooling
-Module EC-04 C servation Principles nd E en surements

of Water and Steam Supply Systems

Module EC-05 Conservation Principles -and Efficiency Measuremen s

Illumination

Module EC-06 Conservation Principles and Efficiency Measurements

Electric Motors

Module EC-07 Conservation Principles and Efficiency Measurement4

Buildhg Construction

ENERGY AUDITS

This course provides an overview of the purpose, objectives and mechan-

ics of the energy audit process. Full background and procedural instruc-

tions precede case, studies and laboratory practice in auditing. Finally,

audit analyses are undertaken, with student recommending remedial actions

based on analyses of'his or her practice audits.

Module EA -01 Total-;Energy Ranagement

Module EA-02 lemerits of an Energy Audit

Module EA-037. Energy Audit Procedures,and Analyses

Module EA-04 Building Systems

Module.EA-05 Lighting Systems,

Module "EA -O6 Auditing HVAC Systenit-e'Part I

.Module EA-07 Auditing.HVAC Systems - Part It

Module EA-08 Aiikiliary Equipment Systems

Module EA-09 Process Energy Systems

Module EA-10 Renewable Resource Applications

Module EA-11 Energy Audit Workbook

HEATING, VENTILATING,eND AIR CONDITIONING

This course is designed todevelop an understanding.of air conditioning

and heating'systems and &their characteristics, applications, and limita-

tions. The intent of this course is to present sale basics of such systems

50 50
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and factors affecting the selection and efficient operatiqn of both commer-

cia4 and residential heating and air conditioning equipment.

Module HC -01

..Modure HC-02
Module HC-03
Module HC-04
Module HC-05
Module HC.06
Module HC-07

. Module HC-08

Basic Refrigeration Cycle
System Types
Refrigeration Equipment
Residential Heating Equipment
Boilers for Heating Applications
Piping
Air Handling Equipment
Psychrometrics

MICROCOMPUTER OPERATIONS

This course covers the operation and programming of microcomputers.

The first part of the course, concentrates on 4457.0 concepts such as com-

puter codes, binary arithmetic and the major parts of most computdrs. The

small microcomputer Systen are studied and applied to typical energy-

related data-gathering andControl pi.oblems. 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 M0-01 Computer'Cgdes

/Module MO-02 Microcomputer Architecture

Module MO-03 MicrocoMputer Applicatitnls

Module MO-04 Disk-Badd Operations
Module MOL705 Energy Application's of Microcomputers

Module MO-06 IntroduCtfon to BASIC

Module MO-07 BASIC Programming

MICROCOMPUTER HARDWARE

ts

This course begins with an introduction to integrated ci-rcuit.logic and

a discussion of the common electrical and logical digital interfacing techL

niques. Specific techniques for getting both digital and analog data into

and out of microcomputers are surveyed. Applications of these techniques to

actual control problems are-Illustrated. Finally, data communication ideas

and microcomputer troubleshooting techniques are covered.

Module MH -01 Digital Components'

Module MH-02 Semiconductor Logic Families
Module MH-03 Input/Output Devices and Techniques
Mqdule MH-b4 Analog/Digital Conversion >>

Module MH-05 Data Communication
Module MH-06 aus Systems

Moudle MH -07 Troubleshooting Microcomputer Components
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ELECTRONIC DEVICES AND SYSTEMS

Electronic Devices and Systems is designed to provide the student with

a working knowledge of modern electronic device's and the circuits in which

they are employed. Electronic troubleshooting techniques are stressed

throughout the course. Topics presented include rectifiers, transistors,

SCRs and triacs, vacuum and gaseous tubes, filters, amplifier circuits, op-

erational amplifiers, noise reduction, ditigal circuits and display devices.

40111 Module ED-01 Active Electrical Devices

Module ED -02 Electronic Analog Circuits

Mddule ED-03 Electronic Digital Circuits

Module ED-04 Input-Output Devices

Module ED-05 Analog Systems

\\, Module. ED-06 Digital, Systems
bs,

ELECTRICAL POWER SAND LLLUMINATION

This course is desig6e.A.-t-blirovjde the student with a practical knowl-

$ edge of electrical power, distribution systems, and illumination systems.

In addition, the students also practice electrical measurement, wiring meth-

ods, iklumination measurement, circuit control - and are provided with an

overview of the parts of the eledtHcaLdistributiOn system;

ModulePI-OT Efficiencies of Electrical Power Dis ibution Systems

Module PI-02 Electrical Power Transmission and Di tribution

Module PI-03 Ingustrial Electrical Distribution

Module PI-04 Residential Electrical Distribution

Module PI-05 Electrical Energy Management

Module PI-06 Fundamentals of Illumination .

Module PI-07' Light Sources

Module PI-08 Efficiency in Illumination Sysqms

TECHNICAL COMMUNICATIONS

,

The ability to write and speak well is important not only for the

transfer of information; writing capabilities, ds wel1 as speaking exper-
.

tise, often have an effect on the employee's /advancement. This course,

Technical Communications, shows the technician/ how to develop ideas into...,

clear, organized fashion. The exer*4-ses inclutded in each module will help

the student put new skills into practiO, °

Y Module TC-01 Introducing Technical Co unications .

Module TC.02 Conducting and Reporting esearch

Module TC,43 Writing Outlines and Abstracts

Module 10-04 Writing .0efinitions
moduie TC-Ub Describing Mechanisms
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Modkle TC-06 Describing a Process
Module TC-07 Performing Oral and Visual Presentations
Module TC-08 Preparing a Final Repart

1CHANICAL'DEVICES AND SYSTEMS

Mechanical Devices:and Systems is an in-depth study of the principles,

concepts and applications various mechanisms that may be encountered in

industrial application of energy use and conservation. The mechanical com-

ponents and systems are divided into eight modules of instruction, covering

operational. procedures, uses, maintenance, troubleshooting, and repair and

replacement procedures. The procedure or application portion of the modules

will emphasize practical maintenance ad installation of equipment and,se-

lection and specification'of proper replacement components from manufac-

turers' 'catalogs.

Module MS-01
Module MS-02"
Module MS-03
Module MS-04
ModuleMS-05
Module MS-06
Module MS-07
Module MS-08

Belt Drives
Chain Drives
Gear Drives
Drive Train Components I
Drive Train-Components II
Linkages

Fans and Blowers
Valves

ELECTROMECHANICAL DEVICES

Electromechanical Devices is designed to provide the student with a

working knowledge of control elements in electrical circuits, transformers,

motors and generators. Topics presented include switches, circuit breakers,

relays, fuses, transformersc d.c. and a.c. motors, and 'generators.

Module EM-01
Module EM-02.
Module EM-03
Module EM-04.
Module EM-05
Module EM-06
Module EM-07

Elettrbmechanical Devices - An Introd....tion

Control Elements in Electrical Circuits
Transformer's . ,A,

Generators and Alternators
D.C. Motors and Controls
A.C. Motors'and Controls
Synchromechanisms

INSTRUMENTATION AND CONTROLS

Instrumentation and Controls is designed to provide the student tiith

practical knowledge and skills in the specification, use and calibration of

measuring devices and the principles and applications of automatic control

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

0
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vious courses through the detailed examination of control systems for elec-

trical power production;. heating, air conditioning, and manufacturing;

'I
Module IC-01 Principles of Process Control

Module IC-02 Instruments"for Fluid Measurements - Pressure and Level

Module IC -03 .Fluid Flow Meaiurement

, Module IC-04 Instruments for Temperature Measurement

'Module IC-05 'Instruments for Mechanical, Measurement

Module IC-06 Pneumatic Controls,

Module IC-07 ' Automatic Control Systemi

Module IC-08 Boiler and Other Special CObtrol Systems .

FLUID POWEi(SYSTEMS'

.
_Fluid Power Systems is designed to give the student an overivew of

fluid power technology and a working inowledge of each of the components

used in flutdspower circuits.. Hydraulic-end pneumatic systems will be dis-,

cussed, with emphasis placed on troubleshooting,and maintenance procedures

involved in each. topics presented will include fundamentals of fluid dyL

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

Module FL-04 Pumps.. and Compressors

Module FL-05 Actuators and. Fluid Motors

Module FL-06 , Fluid Distribation and Contyol Devices

Module ti.-07 Fluid Circuits

Module FL-08 Troubleshooting Fluid Circuits

CHEMISTRY FOR ENERGYTECHNOLOGY

Chemistry for Energy,Jechnology is a course designed with a special em-

phasis on all aspects of chemistry' as it relates to the work of an ener'gy

_techniciAn. The basic chemistry Information and techniques presented in the

11 modules tf 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 CheinicaV Equations and Calculations

Module CH-04 Refrigeration, Gases, Air Pollution

Module CH-05 Solutions

.

4
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BOOK II -

. Module CH-06" Corrosions and Electrochemistry

Module NcH-07 Metals and Ceramics'
.

Module C1t -08 Thermodynamics and Thermochdrwistry
,, Module CH-09 Fuels

.

Mqdule CH-,10 Plastics, Adhes4yes, arid 'Lubricants
,,.- ,'ModulT CH-11 Nuclear Chemistry"' *.- , ,

4-

0

140

4

0

4
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WOE FOR OCCUPATIONAL
RatARCNNO DEvELOPUENT

601 Lake Air Orlie, Wsco, Texas 76710

The Cetiterior
Occupational Research

and' Development
(CORD), an

II

,itIdependent,
nonprofit organization,

was established
In 1979 to con-

duct research and development
activities and dhseminate

curricula

for technical and occupational
education and training.)

CORD was
created through a

reorganization of Technical Education

Research Centers
(TE RC). The entire staff, facilities, and expertise of

TERCSW have been made available
to'CORto In Its

operation as an

affiliate organization to TERC.

Institutions and employers art providjng technical
and occupational

educational programs
to prepare and retrain men

and women
re

for careers

iti new and rapidly growing areas of business and industry. quently,

organizations that
provide training do not have tl.e expertise or

evant

inclina

tion to conduct the research and development
needed for rel edu-

cational
curricula..CORD serves

as a catalyst in fostering Inantic terac

pact
tion

and

between business', education,
labor, and government to

klentifyoccupational
needs and to assist employers

and schools in

implementing
educational programs

for those who seek careers in these

occupational areas.
.

In Its conduct of specific projects, GORD
receives financial

support In

the form of grants or contracts from federal, state, and local govern-

ment agencies.
Equally important to the operation of CORD Is the

financial support
provided by grants or contracts from private founda-

tIons, educe t nal Institutions, and industry;
4.

.

The missio
CORD is complex and'challenging

we sincerely

request your aid and assistance
in accomplishing

thls mission.
"
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ENERGY...
Ail EMERGING TECHNOLOGY

Energy is no longer a simple issue. As inergy industries expand, technical occupations
associated with energy production, conservation, and utilization will change dramati-

cally.

Modern equipment used in homes, businesses, institutions, and factories is complex.
This equipment typically consists of systems that utilize cdmbinatIons of mechanical,
electrical, thermal, fluidal and/or optical component's. Frequently these systems are

controlled by electronic computers or mkroprocessbrs.

A new generation of "systems-oriented" technicians Is needed to develop, install, op-
erate, maintain, and repair this fypeof equipment. Narrowly-trained specialistscore no
longer sufficient or adequate for these tasks. The demand of this changing technology

is for interdisciplinary technicians possessing combinations of -technicalltattraudialtwil=
Edge.

Career Opportunities
Energy technicians MI

In research

in pow
in

needed In a varietyof occupations, such as:
development tabs as a support to engineers end scientists,

s and factories to develop and Maintain production equipment.

ce organizations as energy audit technicians,

in businesses, institutions, hotels, end apartments for responsibilities in maintain-
Mg plant equipment,

and in solos and installation of new, energy-related equipment suchesolar heat-

ing or electric conversion systems.

Training Programi and 'Materials
Energy. .Conservetion-ond-the Technicians can now be trained or have their skills Up-

graded tipough the use of a two-year curriculum, training programs, or instructional
materials developed and tested by the Center for Occupational Research and Deyelop-

ment (formerly Technical Edupation,Research Center Southwest). Funding was
provkfed through,e contrast with the U, S. Depbrtment of Educatkon-011ice of Voce.
tional and Adult Education.

Twoybar postsecondary institutions can implement the entirdcurriculurn_ai worn-
mended in this booklet for either the quester or semester systems, or they can "tai-
lor" it to local end/or regional needs. The flexibility of the modularized instructional
materials offitrIthis advantage to all schools.

in addition, many courses within the ECUT curriculum ore ideal for use in continuing
adult education, by industry training personnel, and for community consumer energy

1$'
swertmeis classes.

r' MI "1
- 11=11
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ENERGY CONSERVATION-AND-USE
TECHNOLOGY

COURSE 'AND MODULE TITLES

FUNDAMENTALS OF ENERGY TECHNOLOGY $17.60

Fundamentals of Energy Technology is designed to give the student an overview of
tbefield of energy conservation and use and to provide descriptions of job functions
tfpical to energy technicians. The course material is organized to show the compel-
giddy of the total curriculum and the purpose of the approach chosen.

MOdule EF-01
Module EF-02
Module EF -03
Module EF -04
Module EF-05

J-Astitylelf46
nodule EF-07

Energy Technlogy
Sources of Energy: I
Sources of Energy: II
Uses of Energy
Energy Analysts
EriergyanA Abe Environment
Energy Resource Guide

ENERGY ECONOMICS - S12.50

Energy Economics ts a course designed to familiarize the student with the energy
conserving and cost saving measures that are available, as well as the analysis tech

that are necessary for accurate evaluation of energy projects.

Module EE-01
tT Module EE-02

Module EE-03
Module EE-04
Module EE-05

Fundamentals rif Energy Cost Analysis
Financial Parameters of Energy Economics
Financial Techniques of Energy Economics
Economies of Energy"Alterntte:es
Economic knalysis"and Energy Conservation Projects

A

ENERGY PRODUCTION SYSTEMS $17.50

Energy Production Systems is an in-depth technical study of processes and equip-
ment used to convert energy resources (such as geotheirr;a1 and the ion) and fuels
(such as coal and natural gas) into useful energy forms, such as electricity, heat, find
motion or light. This course will enable t hal nagy Conservation-and-Use Techni-
cian to select optimum energy sources and equipment for rnaxmium economy,
availability, efficiency, and /or environmental quality,

Module EP-01
Module EP-02

Module EP-03

Module EP-04

ModutiEP-05
Module EP-06
Module EP-07

60

Generation of Steam and Hot Water, Using Solid Fuels
Generation of Steam and Hoe Water,Using Liquid and
Gaseous Fuels
Generation of Steam, Hot Water, and Hot Air, Using Solar
Collectors
Generation of Steam and Hot Water, AlsingNuciear and Ex-
perimental Power Squrces
Combustion Engines

Pioductioa of Electricity

L 2

ENERGY CONSERVATION $17.60,

Energy Conservation is designed to give the student technical knowledge and specific 1"

skills required to perform conservation measures relative to the most common energy
uses. The student will learn and utilize the basic principles of energy conservation
and efficiency.

Module EC-01 Energy Conservation An Introduction
Module EC-02 Conservation Principles and Efficiency Measurements

Spade Hernia?

Module EC-03 Conservation Principles and Efficiency Measurements
Space Cooling

Module EC434 Conservation Principles and Efficiency Measurements
Hot Water and Steam Supply Systems

Module EC-050' Conservation Principles and Efficiency Measurements
Illumination

Mgidule EC-06 Conservation Principles and Efficiency Measurements
Electric Motors

Module EC-07 Conservation and Efficiency Measurements-
Building Gansu tion

-ENERGY AUDITS"

This course provided an overview of the purpose, objectives, and mechanics of the
energy audit process. Full background and procedural instructions precede case stud
its and laboratory practice in auditing. Finally, audit analyses are undertaken, with
student recommending remedial actions based on analyses of his or her practice

audits.

Module EA-01 Total Energy Management
Modulo EA-02 " Elements 61 enEnergy Audit
Module EA-03 Energy Audit Procedures and Analyses
Module EA-04 Building Systems
Module EA-05
Module EA-08
Module EA-07
Module EA-08
Module EA-09
Module EA-10
Module EA-11

Lighting Systems
Aid_ iting HVA'C Systems Part f
Auditing HVAC Systems Part II
Auxiliary Equipment Systems
Process Energy Systems --
Renewable Resource Applications
Energy Atidit Workbook

TECHNICACSUPPORT COURSES

The following Support Courses have been developed by CORD/TERC-SW as a put of
the broad technical-based, interdisciplinary curriculum on the Energy Conservation-
and-Use project. Howevr, because of the nature of the contents of these courses, they
may be used in a variety of technical programs: As an example, Technical Communi-
COtiOnLOPUill_b_emillizeillrummulmssuch ittlludiecietttnielegy_enti LasettEletztur__

,Optics;.'

3

/continued on-page 6)
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ENERGY CONSERVATION-AND-USE TECHNICIAN RECOMMENDED CURRICULUM

QUARTER SYSTEM

FIRST QUARTER

Chemistry for Energy Technology I
Fundamentals of Energy Technology
Technical Math I
Microcomputer Operations
Technical Communications

SECOND CRIART ER

Unified Technical Concepts I (Physics)
Chemistry for Energy Technology II
Energy Economics
Technical Mth II
Schematic and Blueprint Reading

THIRD OUARTER ,

Unified Technical Concepts II (Physics)
Energy Production Systems
Mechanical Devices and Systems

Aundamenials of Electricity and Electronics

FOURTH QUARTEct

Unified Technical Concepts III (Physics)
Electromechanical Devices
Electronic Devices arid7SYstems
Elective

FIFTH OUARTER

Electrical Power and Illumination Systems
Microcomputer Hardware
Heating. Ventilating, and Air Conditioning
Energy CoMerval ion

SIXTH QUARTER

Fluid Power Systems
Energy Audits
Instrumentation and Controls

'Codes and Regulations

2

ContaCt

Lee. Lab. Hours

3
3

3

3

4

16

3

3

3

3

1

13

3
3

3

3

12

3

3
,4

3

1?

3
4

3

13

3

2

3

3

11

3

0
0
3

0
°

6
3

3

6
4

6 '22

6 9
3 6
0 3

0 3

3 4

12 25

6 9
0 3

3 6
3 6

12 24 *'

6 9
3* .6

4 8
0

13 26

.

3 6
3 6
4 8
3 6

13 26

3 6.
,4 6

3 6 -

3 6

24

Pit

SEMESTER SYSTEM

Contact

FIRST SEMESTgR Lee Lab !fours

Unified Technical Concepts I (Physics) 3 6 9
Chemistry for Energy Technology I 3 2 5

Tecatical Math I 2 0 2

Fundamentals of Energy technology 2 0 .2
Microcomputer Operations 3 3 6

11 24

SECOND SEMESTER

Unified Technical Concepts II (Physics) 3 6 9a

Chemistry for Energy Technology II 3 2 5
'Technical Math II 2 0 2

Energy Production Systems 2 0 2

Funclamehtalsuf Electricity and Electromechaniad _a_ 4
Devices

13 12 25

THIRD SEMESTER

Mechanical and Fluid Systems 3 4 7

Electrical Power and Illumination Systems 2 2 *4

Electronic DeviCes and Systems 'S 3 6
Schematic and Blueprint Reading 1 2 3

Energy Conservation 7 -4

11 13 ,74

FOURTH SEMESTER

Codes and Regulations 2 4

Heating, Ventilating, and Air Conditioning 3 3 fi

Technical Comaiunicat ions 3 0 3

Inspurrientation and Controls 3 3 6

Energy Economics and Audits 3 3 6

11 A

' COURSES NOT DEVELOPED SPECIFIED ONLY

MATERIALS AVAILABLE

1) ECUT Program Planning Guide (170 pages)
Includes (oh /task description4 national data on wnrklorce
4equiremants, curriculum information, course outlines, and
detailed program planning recommendations.

2) ECUT Instructional Modules student taxalab materials,
approximately 35 pages each (5Irrsodulesicourse).5

3) Unified Technical Concepts (Physics for Technicians)
13 Concept Modules, select from 120 Application (lab)
Modules (Inciiiire for titles and cost information).

$12.50

S2.500
modulo

C

4 5UNE r Min Min ma sr ma am am aims loft dm=
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COURSE AND MODULE TITLES (continued)

HEATING, VENTILATING, AND AIR CONDITIONIVG S20.00

This course is deigned to develop an understanding of be conditioning anti heating
systems and their characteristics, applications, and limitations. The intent of this
course is td present the basics of such systems and factors affecting the selection and
efficient operation of both commercial and residential heating and an,conclitioning
equipment.

Module HC01 Basic Refrigeration Cycle
Module HC-02 System Types
Module HC-03 Refrigeration Equipment
Module HC-04 Residential Heating Equipment
Module HC-05 Boilers for Heating Applications
Module HC-06 Piping
Module HC-07 Air Handling Equipment
Module HC-08 Psychrometrics t

MICROCOMPUTER OPERATIONS

This course covers the operation and programming of microcomputers. The first
part of the course concentrates on general con,cxets such as computer codes, binary
arithmetic and the major parts of most computers. The small microcomputer sys-
tems are studied and applied to typical energy - related ;late-gathering and control
problems. In the thud part of the course, a larger, disk-based system is used. Its op-
eration and the kinds of software it uses are studied and applied to energy conserve-
tan, f malty, students learn the elements of BASIC programming.

517.60

at f ;4o4;1 ul e MO-01
tx.) Module MO-02

Module MO.03
Module MO-04
Module M0-95
Module MO-06
Module MO-07

Computer Codes
Microcomputer Architecture
Microcomputer Applications

'-`iz:ed Operations
Enalgy Applications of Microcomputers
'entrocturnion to BASIC
BASIC Programming

MICROCOMPUTER HARDWARE

used in energy-conservation applications. It concentrates on nlerf acing and on
This course provides an introduction to hardware associated microcompiners

Input/output electibnics. Design of microcomputers is coklatifonly to the point of
enabling students to pinpoint problems and specify systems Isatropriate for various

applications.

The course begins with an introduction to integrated circuit logic and a discussion of
common electrical and logical digital interfacing techniques. Specific techniques for

getting both digital an&analog data into and out of microcomputers are surveyed,
Applications of these techniques to actual control problems are illustrated. Finally,
data communication ideas arCd.rnicrocomputer troubleshooting techniques are
covered.

$17.50

Module MH-01
Module MH-02
Module MH-03
Module MH-04
Module Mli-05

64

Dgitai Conibonents
Semiconductor Logic Families
Input/Output Devices and Techniques
Analog/Digital Conversion
Data Communication

6

Module M11.06 Bus Systems *
Module MH-07 Troubleshooting Microcomputer Components

ELECTRONIC DEVICES AND SYSTEMS $17.50

Electronic Devices and Systenis is deSigned to provide the student with a working
knowledge of /110diff n electronic devices and the circuits in which they are employed.
Electronic troubleshooting techniques are stressed throughout the course. Topics
presented include rectifiers, transistors, SCRs and macs, vacuum and gaseous tubes,
filters, amplifier circuits, operational amplifiers, noisereduction, digital circuits, arid

display devices

Module ED-01
Module ED-02
Module ED03
Module E D04
Module ED-05
Module E0-06
Module ED07

Concepts and Applications pi Input and Output
Vacuum Tubes
Solid State Devices
Integrated Circuits
Indicators anal Displays
()gnat Techniques
Analog and ()gnat Systems

ELECTRICAL POWER AND ILLUMINATION SYSTEMS $20.00

This course is rlesinned to provide the student with a practical knowledge ql elec-
ti mai power, dab abut ion systems, and illumination systerns."In adgit Km, the stir-
dents also practice electrical measurement, wiring mettoOdS, dlunnnutan ea:aunts-
ment, circuit control and are provided with art overview n1 the parts of the dee

weal distribution system.

Module PI.01
Module PI.02
Module P1 03
Module
Module PI 05
Module PI-06
Module PI-07
Modulo PI.08

Elliceascws of Electrical POwer Distribution Sy,stiens
Electrical Power Transmission and Distribution
Industrial Electrical EhUrobut Ion
Residential Electrical Distribution
Elect/ice, Energy Management ,
Fundamentals of
Light Sources
Efficiency in Illwmraunn Syste

TECHNICAL COMMUNICATIONS

The ability to write and speak well is irrirentant not only for the tronsfri nl odor no
tion, writing capabilities, as Well as speaking expertise, ideal have an elle .t
employee's advancement This course, Technical COMMU1111;111011S, *.J14) s MI, team.

clan how to develop ideas in a clqi.firganned lashum. Thu exerusirS iclialed in
each module will help the student put new skills into practice.

20.00

Module TC-01
Mndule TC-02
Module TC03
Module TC-04
Module TC05
Wodule TC-O6
Morlule TC-07
Module TC-08

Introducing Teclinic.al erbromumwm..%
conwct sou and (teninting Resew ch.)
Writing Outlines and Abstracts
Writing Definitions
Describing Mechanisms.
Descranixi a Process
Palo/ming Oral and Visual Presentations
Preparing a Formal Nrrptnrt



MECHANICAL DEVICES AND SYSTEMS $20.00

Mechanical Devices and Systems is an in-depth study of the principles, concepts, and
applications of various mechanisms that may be encountered In industrial applica-
tion of energy use and conservation. The mechanical components and systems are

ton, covering Operational procedural, uses,
repair and replacement procedures. The proce-

modules will emphasize practical maintenance and

divided into eight modules of inst
maintenance, troubleshooting,
duce or application portion of

a

installation of equipment and sal ion and_ pecification of proper replacement com-

ponents from manufacturers' catalogs.

Module MS-01
Module M$-02
Module MS-03

Module MS-04
Module MS-05
Module MS-06
Module MS-07
Module MS08

Belt Drives
-Chain
Gear Drives
6rive Train Components I -04,-

Drive Train Components II
Linkages
Fans end Blowers
Valves

ELECTROMECHANICAL DEVICES $17.50

Electromechanical Devices is designed to provide the student with a working knowl-
edge of control elements in electrical circuits, transformers, motors, and generators.

/1.,...,;) Topics presented include switches, circuit breakers, rela s, fuses, transformeisf d.c.
en'ana.c motors, and generators.
4a.

Module EM-01
Module EM-02
Module EM-03
Module EM-04
Module EM-05
Module EM-08
Module EM-07

Electromechanical Devices An Introduction
Control Elements in Electrical Circuits
Transformers
Generators and Alternators
D.C. Motors and Controls
A.C. Motors and Controls
Synchromecharusms

INSTRUMENTATION AND CONTROLS $20.00

Instrumentation and Cabbala is designed to provide,the student with practical

knowledge ancfsk ills in the specification, use, and calibration of measuring devices

and the principles and applications of Automatic control processes. The course

stresses the integration of knowledge gained in Previous courses through the de-

tailed examination of control systems for electrical power production, heating,

au conditioning, and manufacturing.

Module 1C-01
Module IC-02
Module IC -03
Module IC-04
Module IC-05

U Module IC-06
Module IC-07
Module 1C-08

Principles of Process Control
Instruments for Fluid Measurernenis Pressure and Level

Fluid Flow Measurement
Instruments for Temperature Measurement
Instruments for Mechanical Measurement
Pneumatic Controls
Automatic Control Systeirs
Boiler and Other Special Control Systems

et

FLUID POWER SYSTEMS $20.00

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

technology and a working knowledge of each of the components used in fluid pow-

er circuits. Hydraulic and pneumatic systems will be discussed, with imphtisis

placed on troubleshooting and maintenance procedures Involved in each. Topics
presented will include fundamentals of fluid dynamics, conventional fluid circuits,

and fluid power components.

Module F L01
Module F L-02

\ _Module FL -03
dule F L04

triodule FL-05
Module FL-06
Module FL-07
Module FL-08

Introduction and Fundamentals of Fluid Power
Fluid Power Properties and Characteristics
Fluid Storage, Conditioning, and Maintenance
Pumps and Compressors
Actuators and Fluid Motors
Fluid Distribution and Control Devices
Fluid Circuits
Troubleshooting Fluid Circuits

CHEMISTRY FOR ENERGY TECHNOLOGY

Chemistry for Energy Technology is a course designed with a special emphasis on
all aspects of chemistry as it relates to the work of an energy technician. The basic
chemistry information and techniques presented in the 11 modules of this course
have been deemed necessary for the applications that will he encountered by the

energy technician.

BOOK 1

s

Module CH-01
Module CH02
Module CH03
Module CH-04
Module CH-05

Safety in Chemical Operations
Structure of Matter
Chemical gquat ions end Caltulations
Refrigeration, Gases, Air Pollution
Solutions

BOOK 11

Module CH-06 Corrosions and Electrochemistry
Module CH-07 Metals and Ceramics
Module CH-08 Thermodynamics and Thermochemistiy
Module CH-09 Fuels
Module CH10 Plastics, Adhesives, and Lubricants
Module CH-11 Nuclear Chemistry

ti
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79,000 Energy Technician/ we naeded.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 productionelectrical
power plants, solar equipment, process heating, etc.).

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

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

Retrain presently employed technicians through
continuing education processes

Energy llowervcitIon and the Technician/ (Earb)

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

Energy conservation technical services for-con-
itructionretrofits, load balancing, etc.
Pr wide direct support to engineers and scientists

TM energy and perform energy usa audits
lama MEW lows NM MIR

r

Odbiatst_aod/or maintain medan , electrical/.
electronic, electromechanical, pneumatic, and dig-

ital equipment or systems,

Provide building "operating engineer Services
Conduct systems operational tests and analysesri

fatal! 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 local needs.

SSaIrdng programs and moterk& have been
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.,
Theta 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.

*a

'An Assessment of Emoiover Needs for Energy Use

and-Conservation Technicians, conducted by Dr. Kris
Moore of the Hankamer School of Business, Baylor
University.
ier_iiirs gra *-



CD

Minneapolis/May 6-7
Ramada Inn
4200 West 78th Street
Minneapolis, Minnesota 55435
(612) 831-4200

Washington, D.C./May 19-20
Quality Inn College Park
7200 Battimore-Avenue
College Park,' Maryland 20740
(301) 864-5820 ,

Atlanta/May 27-28
Holiday Inn Airport,

- 1380 Virginia Avenue
At !anti, Georgia 30320
(404) 762-8411

Denver/June 3-4 -

' Holiday Inn Airport
4040 Quebec ;
Denver, Colorado 80216
(303) 321-6666

Honolulu /June 18-19
Korean Studies Center .

University of Hawaii, Manoa
1881 East West Road
Honolulu, Hawaii 96822
(817)172-8756 (CORD)

Purpoie of the work/hop'
Fivetivional workshops will be conducted thrQugh-
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 allocated for representatives from each State to
meet together and initiate planning.

71

Agenda topic/
Rat onale for broad-based eneigjmcian
A look at the model curriculum
A step-by-step procedure for program implemen-
tation 1

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

Two-year postsecondary school' administrators
Instructional development personnel

Adult/cOntinuing education directors
Training managers for industry
Directors/deaps of science and technology
Industry personnel responsible for energy conser-- vition
Utility companies
Research and development organizations

* Building management concerns
Energy consulting groups



fikaout the workfhopf
Each workshop will be one and one-half diys in
length: All participants should be registered and in
the meeting room by I p.m. the first day. The
afternoon session of the first day will last until 5
p.m. Early in the evening th ere will be an. informal
social hour and instructional materials review session.
This will be an excellent time for participants to get
acquainted andshare ideas relative to energy educa-
tion. On day two, the workshops will begin at 8:30
a.m. There wilt be a morning and an afternoon
break, with further time for informal discussion at
a lunchebn, which is provided at no extra charge to
registered participants. The workshops will adjourn
at approximately 4 p.m. on the second day.

fponfor
U.S. Department of Education Office of Voca-
tional and Adult Education Division of National
Vocational Programs Curriculum and Instruction
Branch.

Registration information.

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

Center for Occupational Research and Development
4800 Lakewood Drive
Waco, Texas 76710
(817) 772-8756

Room refervationf
o Workshop participants are responsiblefOr making

their own hotel reservations.' A block of rooms is
being reserved at most workshop hotels juntil two
(2) weeks Prior to the workshop date. Please men-
tion the workshop name when making room reser-
vations.' 2

. REGISTRATION FORM

1961 CURRICULUM LUOWHOW FOR...

Energy Conservation
and Use Technicians

Please check appropriate box:

I] MINNEAPOLIS/MAY 8-7
WASHINGTON, D.C./MAY 19-20

1:1 ATLANTA/MAY 27-28
DENVER/JUNE 3-4
HONOLULU/JUNE 18.19

Name

Title

Name

Title

Organization

Address

City

Slate

Phone

Zip

My cheek Is enclosed
My company is forwarding check by
Registration to be coveted by P.O. No.

Work shop coordinator
THE CENTER FOR OCCUPATIONAL RESEARC AND DEVELOP-
MENT is a nonprofit corporation that'oonducts r Ch, develop-
ment, evaluation, and dissemination activities In post ndary

education and training for technical occupations.

CORD (formerly TERC-SW) identifies workforce needs new

and expending occupations end ops prdgram plans and in-
structional materials to be used by two-year institutlo that

provide specialized training p ams. CORD also suds schools

and Industry In implementing e programs and adapt) them
to meet local need.

0
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TECHNICIANS

a

WORKSHOP AGENDA

May 6 and 7, 1981

Ramada Inn
4200 West 78th Street

Minneapolis, Minnesota



1:00 P.M.

1:10

WEDNESDAY, MAY

Welcome and introductions
Daniel M. Hull, President, Center for Occupational Research
and Development

Keynote Speaker "Training Technicians to Develop, Produce, and
Conserve Energy"

Susan Roscoe, Training Manager, Residential Group,

Honeywell Energy Products Center

8:30 A.M.

9:00

1:40 Industry Panel - Needs for Energy Technicians

'Technicians for Energy Rer.rd) and Development"

Ulrich Bonne, Senior Research Fellow,

Honeywell Corporate Research Center

"Technicians for Energy Conservation"

Jim Prifrel, Manager, Residential Consumer Services,

Northern States Power Company

'Technicians-for Energy Audits"
.Ps Ram Gads, President, Gads and Associates, Inc.

"Technicians for Energy Use"

Gordon Lundskow, Rochester Methodist Hpspltal 11:00

3:30 Brook 11:16

3:45 The ECUT Curriculum and Instructional Materials

CORD Staff 11:40

5:00 Break 12:00

5:30 to Social Hour 1:15

7:30 Review ECUT Curriculum Materials

3:00

3;16 e.

4:00

NEMO
4

if

THURtDIN, MAY 7

"Planning and Implementing Instructional Programs in Emerging

Technologies"

James R. Johnson, Department /oordlnator, North Central

Technical institute

ECUT Programs and Courses:

"The ECUT Program at Marshalltown Community College"

Arian Hackbarth, Director of Continuing Education,
Marshalltown Community College

'The ECUT Program at Red Wing Area Vocational Technical

Institute
Pat Enz, Director of Red Wing Energy Education Center

"Retraining Technicians for Energy Conservation and Use"

C. W. DeVore, Adult Coordinator, 916 Area Vocational

Technical Institute

"Retraining Employed Energy Te nictans"

JeanneBrownbacic, Coordinator of Energy Programs,

Rochester Area Vocational Technical Institute

V44

Break

Interview with an Energy Conservation-end-Use Technician

Sam Knopp, Red Wing Area Vocational Technical Inst

Check out of motel room

Lunch

School/State Requirements, of CORD for D

Planning/State (Groups)

CORD Staff

Break

!nation of ECUT

,Program Implementation Strategies
Reports from States on Energy Training Activities in State

Identify School Needs as Related to ECUT Curriculum

Develop State ECUT Diffusion Plan

Adjourn
76
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CHANCELLOWS OFFICE
OCT 0 819131

CALIFORNIA COMMUNITY COLLEGES
1238 S STREET

SACRAMENTO, 'CALIFORNIA 95814

0104154752 (916) 445-8283

October 2, 1981

Mr. Daniel M. Hull, President
Center for Occupational, Research

and Development
4800 Lakewood Drive
Waco, Texas 76710

RECEIVED

Dear Mr. Hull:

You may recall me as the representative of California from the State Chancellor's
Office, California Community Coraga. 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 return from the Denver workshop, I was approached
by the Director of Technical raining 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 sect #r here, particularly the physical plant of the public
school system. New pri ate 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 eurriculum people were
having marked success at the eighth grade level.

Reviewing once again, the Energy Conservation-and-Ute 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 Foreher.
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. Same titles
have been modified although I have retained the modular designations. Initially,
the pattern is sat for four hour training blocks, although our rev,iew considerations
are still in progress.

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

77



'Mr. Daniel M. Hull, President -2- October 2, 1981

development. 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 transpdtancies to supplement
a,lecture approach. I woad formally ask permission to reproduce from the
mauler content such elements which would supplement the oral instructional pre-

.

sentation.

To continu, 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:

In the South;

San Diego Mesa College, San Diego,.C.As,
Orange Coast College, Costa Mesa, CA
Las Angeles Ttade-Tech. Colleges Angeles, CA

In the North;

San Mateo, College of, San Mateo, CA
American River College, Sacramento, CA
Fresno City College, Fiesno, CA

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

160 hours is the related instruction in conjunction to the regular formal
on-the-jdb apprenticeship_as prescribed by our California Apprenticeship Council.
I am currently reviewing'the academic and experience qualifications of some

L. 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
Itantity 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, .

7v--)

Jelin P. Picco, Ed.D. -

Curricular Program Coordinator

JPP:pb

Enclosure

78
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1. A. Introduction to Energy Technology/Conservation

EF-01 EF-02

B. Introduction to Energy Conservation

EC-01

C. Technic.al Computation -- Formula Interpraation

2. A. Sources of Energy

EF-03

B. Concepts of Physics -- Force

CM 1-0

C. Energy Systems -- Space Heating

EC -02 Lab I space Heating Demonstration

3. A.. Energy Uses

EF -04

B. Energy Load 'Identifica'tion 41

(Develop from Energy Audit, etc.)

Cs Energy Analysis

EF-05

D. Concepts of Physics -- Work

CM 2-0

4. A. Energy and the Environment

EF-06 '4

' B. Energy Systems -- Space Coo

EC-3 Lab - Space Cooling,Demonstration

C. Technical Computation -- Dimensidning in Energy

.S-2
79
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-2-

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

CM 3-0

6. A. energy Systems -- Illumination

EC-05 Lab - Illumination Demonstration'

B. Technical Computation --.Angles and Triangles

S-4
)

C. Safety for the Technician -- Shop/On the Job

CH-01

7. A. Energy Systems -- Electric Motors

EC-06

B. Technical Computation -- Graphs

C. Concepts of Physics -- Momentum

CM 4-0

8. A. ,Energy Systems -- Building Construction

EC-07,-

B. Building Site - Envelope. - Interiors

(Develop from Title 24 materials)

C. Concepts of Physics -- Resistance
1

CM

80 81 ,

6
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9. A. Energy Production Systems -- Combusion and Heat Transfer

(1) §olid Fuels

EP-01

(2) Liquid and Gasebua Fls

EP-02

B. Technical Computation -- Precision Measurement

S-8

C. Concepts of Physics -t Power

CM 6-0
4

ii

10. ,A. Energy Production Systems -- Gene ation of Steam and Hot*Water ,

(1) Solar

EP-03

(2) Nuclear and Experimental Pwer Sources

EP-04
/

B. Building Utilization and Operation

(peval.o Title 24 materials)

C. Concepts'of Physics Potential on Kinetic Energy

CM 7-0

11. A. 'Energy Production Systems

(1) Combustion-Engines

EP-05

(2) Turbines

E 'P -06

B. 'Fundamentals of Engtgy Cost Analysis'

EE -01

C. ConcepeiofPhysics -- Mechanical Advantage

81
CM 43-0

82



AA. ;

,2. A. Electro Mechanical Devices *Fundamentals

EM-01 FE,01

B. ElectricalControl Elements

EM-02 FE-02 FE-05 FE-06
.

.

_C. Li -- Magnetic Demonstrations -- Electric Circuits

D. Conces di Physics .Energy Conversion

13.4

(-Electromechanical

Devices

(1) Transformers

EM-03

4
IP

(2) 'Generators and Alternators
. .

I
EM-04

. B. 'Lab -- Demonstrations
4'

C. Economics 8f Energy Alternatives

EE -04

D. doncgT4s of Physic's Tra ducars

CM 10-0

14. t Electromechanical Devices

a

(1) J.). C. MbAors and Controls

EM-05 FE-03-

(2) A. C. Motors and Controls .

EM-06 FE-04_
.

B. Laboratory DemOnstrationa
it..A.

. .

C.,- aoncepts.of Physics -- Time Constants
,

''..

. CM.12 -0'

/*

A

c re

r

4
)41,



15. A. Synchromechanisms

EM-07
24

-5-

Laboratory Demonstrations

B. Energy.Analysis -- Life Cycle Costing Concept

EE -05

(Federal publication)

C. Technical CommunicatiOn -- Fundamentals

TC-01 & (TC-02 optional).
16. A. Energy Production Systems

(1) -Electricity

EP-07

B. Technical CommunicOtion Ovilines and Abstracts

TC -03

C. Characteristics.of ElActrical Power Systems

.- PI-01

17. A. Electrical Power Transmission and Distribution

PI-02

B. Technical Communication -- WritingiDefinitions

7C-04

C. IFunddianentala of Fluid Por

47

Indus rial Electrical Distribution

'PI-03

I

B. Technical Communication -- Mechanism Description
. -.

. 41-.

TC -O
. , . 83

r

ti

N

41,

.
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18. C. Properties and Characteristics of Fluid Power

FL-02

19. A. Residential Eleatrical Distribution

. PI-04

B. Technical Communication -- Process Description

TC-06 mg,

Fluid Storage..--Conditioning -- Maintenance

FL-03

2Q. A. 'E ectrica Energy Management

PI-05 .

B. Technical. Communication -- Application

TC-07 & TC-08 (Instructor option)
go ,

C. Pumps and Compressors

FL-04

D. Laboratory Demonstation/Exercises

21. A. Fluid Distribution and Control Devices*
./

FL-06
. ,

B. Fundamentals of IllqAination,
. .

.

PI-06

r

.,,
.

1410,# 1 ..4...... i.
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V.

22. A. Fluid Circuits

FL-07

B. Light Sources

PI-07

C.' Laboratory Demonstrations/EXercises

23: A. Troubleshooting Fluid Circuits

FL-08

B. Illumination System Efficiency

PI-08

C. Laboratory Demonstrations/Exercises

24. A. HVAC - Basic Refrigeration Cycle

HC-01

B. Oas Laws and Air Pollution Considerations

CH-04

Laboratory DemonstratiOns/Exercises..

4-

25. A. HVAC - Refrigeration Equipment

HC-03

B. MechanicalSystems =telt Drives

- MS -01

4
C, Laboratory Demonstrations/Exercises,

c

0

85

86
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A. A. IVAC - System Configuation

HC-02

B. Mechanical Systems - Chain Drives

MS-02

27.

C. Laboratory Demonstrations/Exercises

A. HVAC - ResidentialNeating Equipment

N

B. MechapiCal Systems - Gear Drives

MS-03

C. Laboretoryonst-ran3ons/Exercises-

28. A. HVAC - Boilers for Heating Applications

HC-05

B. Mechanical Systems - Drive Train Components I

A
MS -04

C..r. Laboratory DemOnstrationsAxercises

29.:' A. HVAC

HC-06-

414

N

'Mechanical Systems Drive Train Components II/Linkages

S-05 MS.7.706

C. La oratoryPeponstrations/Exercises

.0?

c.

86 7

6
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30. A. .HVAC - Air Handling Equiloment.

HC-07

B. .MeChanical Systems - Trans and Blotiers

MS-07.

C. Laboratory Demonstrations/Exercises

31. A. HVAC Psychrometrics

HC -08

B. Mechanical. Systems - Valves

MS-08

. C. Laboratory Demonstrations/Exercises

32. A. Energy Audits - Total Energy Management

EA-01

B. Control Process
I

IC-01

C. Laboratory Demonstrations/Exercises

33. A. Energy Audits - Procedures and,Analyses

EA-02

B. Energy Audits.- Audit Elements

EA-03_

C. Instruments for Fluid Measurement - Pressure and

IC-01

4

87,
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Energy Auctit,a -. Building Systems

EA-04

`,13, Fluid Flow Measurement

C.
-

Laboratory Demo4cstrat ions /Exert s es
- _

1

A. EnergyAudits - Lighting Systems

rit

B: 'fiemgerature Measurem

-'_.IC-04

C T,abbratory __Demons tiaE ions /Exerc ises'. ,

-

, .4'44

r .
e se- .

, A.--Eftergy Audits FIVAC I

/: 'EA4:06
.,..,

1:.

,. .. B-.) -Mechanical MeasOethent:-.
7 . ' 1 - - V

' '
. .

C10
I,

1,5

. .

0 ,.
" , C. il,aborgtori beitibri;rationsirfeerc ises

Y ., ..:-
sk. -

-.

-
it, ,-.. ,

,' 17 .. A. iliegy livait-a t.i-Wite III,
,

"Y

- 4

-)L- elnYTA-ric.Controld'.
, --- .

-IC06'".--;z/" 1-....../ Le ,;._: ,
*/.:

I.Atio
/,

*mist,T4t±od9 /Exercises,z---

itkr.,1.

16:4" AtucilSary_ltiutioment Systems,

.

44

10)0 aityzittqnsaxerci$es "
7 i5

A. V

89
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39. A. Energy Audits -.Process Energy Systems

EA-09

B. Automatic Controls

C-07

C. Laboratory Demonstrations/Exercises

Ar Energy Audits - Solar Energy

EA-10

B.

J

I

-C. Laboratory Demonstrations /Exercises

o.

a'

4

4

mar

89 90
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LLE6E of SOUTHERN IDAHO
Junior College District

P.O. Box 1238
TWIN FALLS, IDAHO 83301

November 24, 1981

.7\

el'110i
Mr. Dan Hull v,

C.O.R.D.
601 Oke Air Drive .
Suite
Waco, TX 76710

Dear Dan: -

DEC 0 3 1981

RECEIVED

Enclosed is a purchase order for'the amount of your invoice
dated 11-12-81. I am sending an additional $255.00 to pay
for another set'of U.T.C. Application Modules. Please send
the additional set as soon as possible.

We have decided to $iT1ude U.T.C. in our curriculum for
energy technicians, as a series of two four-semester-hour -

courses. We are also considering utilizing most of the
E.C.U.T. program fn our Energy Management specialization.
Would you please send me a ,complete set of the E.C.U.T. pro-
gram on approval.

Hope to hear from you as soon as possible. Thank you for all
the help.

Sincerely,

DaVe Makings, Coordinator
Energy Technician

DM/rb

Enclo ure

93-
92


