Tacoma Community College District Twenty-Two

Board of Trustees

AGENDA

REGULAR MEETING

2:00 p.m. - Open Meeting

5-24-79 John H. Binns Room
5900 South 12th Street
Tacoma, Washington

I. GENERAL MATTERS

A. Call to Order

B. Changes or Additions;
Approval of Agenda

C. Approval of Minutes of
April 24 and 26, 1979

D. Int oductions of Guests/Presentations

II. OLD BUS.LINESS

A. Instructional Services
None

B. Student Services

Ratification of the Constitution
of the Associated Students of Tacoma

Community College

Resolution 79-6, ASTCC Constitution

C. Administrative Services

Affirmative Action Plan, approval of

D. Business Services and Planning

None

Tab I,

Tab II,

Tab: LI,

Item C

Item B.1l

Item C
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(May 24,

ELTE.

Iv.

1979)

NEW BUSINESS

A.

Instructional Services

Professional Development Request, 1979-80

Tab III,

Ed Zimmerman ol ik o ﬂz,eywﬁ471(<zgf
Student Services ;;%%fif??wc&unzﬂ{; Le b+
None e LT/

/LI‘V

Administrative Services ‘///4

None
Business Services and Planning

1979-80 Budget for Bookstore and
Food Services, acceptance for study

1979-80 Associated Student Services and
Activities Fee Budget, acceptance for
study

INFORMATION REPORTS

A.

Associated Students of Tacoma Community
College (ASTCC)

None

Tacoma Community College Federation of
Teachers (TCCFT)

None

Washington Federation of State
Employees (WFSE)

None
Instructional Services
April Report

Student Services

April Report

Tab III,

Tab III,

Tab 1V,

Tab IV,

Item A
THp A. A

T £7-7.

Item D.1

Item D.2

Item D

Item E
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(May 24, 1979)
F. Administrative Services
None
G. Business Services & Planning
None
V. CORRESPONDENCE
A. Letter of appreciation; Joe Kosai
B. Letter of appreciation; Joe Kosai
C. Letter of appreciation; Richard Spangler
D. Letter of appreciation; Dr. Ron Magden
E. Donation of bleachers to the Sam Minnitti
Field by the Exchange Club of Tacoma
VI. CITIZEN REMARKS
VvII. MEMBERS OF THE BOARD OF TRUSTLES REMARKS
VIII. NEXT MEETING

IX.

Tab V,
Tab V,
Tab V,
Tab V,

Tab V,

Board Study Session - June 26, 1979

7:00 p.m.

John H. Binns Room
Board Regular Meeting - June 28, 1979

2:00 p.m.

John H. Binns Room

ADJOURN REGULAR MEETING

Item

Item

Item

Item

Item

SR At S



BOARD OF TRUSTEES

MINUTES OF MEETING

May 24, 1979

TACOMA COMMUNITY COLLEGE

The regular session of the Board of Trustees was held on

May 24,

MEMBERS OF THE BOARD

Mrs.

1979 in the John H. Binns room

Ellen Pinto, Chairman

Mrs. Sally Starke, Vice-Chairman

Mrs. Mildred Jeynes
Dr. Barbara Wesley

WASHINGTON FEDERATION OF

STATE EMPLOYEES

Ellen Douthett

STAFF, VISITORS, AND GUESTS

Susan Allison
Priscilla Bell
Tanya Brunke
Jim Call

R. E. Clark
Joan Fandel
Albert G. Gayda
Kelly Gordon

CALL TO ORDER

William J. Grostick
Stewart L. Harp
Jack H. Hyde

Mary Kennedy

T. W. Krasnoff
Ivonna McCabe
William S. Packard
George Rother

ADMINISTRATIVE OFFICERS

Dr.
Dr.
Mr.
Dr.
Mr.

OF THE COLLEGE

Larry Stevens
Robert Rhule
Carl Brown
Richard Batdorf
Donald Gangnes

TACOMA COMMUNITY COLLEGE

FEDERATION OF TEACHERS

Jerry McCourt

Marc Simon

Dan Small
Darlene Solvason
Dick Spangler

Lorraine Stephan

Susan Talbert
John G. Thorpe
Ed Zimmerman

The meeting was called to order by Chairman Pinto at 2:14 p.m.
The roll was called and Chairman Pinto announced that a quorum

was present.
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(May 24, 1979)

ADMENDMENT TO AGENDA

Dr. Stevens requested that Tab III, Item C (Dr. Rhule's request
for Administrative Leave Without Pay) be included in the agenda.
The Board approved.

APPROVAL OF MINUTES

The Minutes of the Regular Meeting on April 26, and the

Study Session held on April 24, 1979 were reviewed by

the Board of Trustees. There having been no corrections
and/or additions, the Minutes of April 24 and 26 were approved
as published.

NEW BUSINESS

Dr. Richard Batdorf introduced to the Board the newly

ratified Associated Students of Tacoma Community College

(ASTCC) New Consitution, for the Board's approval. The
constitution had been lodged with the Board at the April 26, 1979
Board Meeting for study. The President recommended that the

Board of Trustees formally approve and ratify the new Constitution
of the Associated Students of Tacoma Community College as set
forth on the attached Resolution 79-6.

MOTION: Dr. Wesley moved that
the new ASTCC Constitution be
approved. Sally Starke seconded
the motion. The motion was
carried unanimously.

Mr. Carl Brown reviewed the status of the Affirmative Action
Program, which the Board has been studying, along with a sheet
reflecting the section and content of the revisions and
additions. The President recommended that the Board of Trustees
adopt the College's Affirmative Action Program as revised.

MOTION: Sally Starke moved that

the revised Affirmative Action Program
be approved. Dr. Wesley seconded the
motion. The motion was carried
unanimously.
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(May 24, 1979)

Dr. Robert Rhule introduced Edward Zimmerman to the Board of
Trustees. Ed Zimmerman explained his request for Professional
Development for 1979-80 to the Board along with the clarification
that he will apply for Professional Leave through the correct
channels at a later date. Since Ed Zimmerman's request is in
keeping with the Philosophy of the Board in relationship to
extending experience and enhancing education, the President
recommends that Ed Zimmerman be granted leave.

MOTION: Mildred Jeynes moved that
the Board grant Ed Zimmerman
leave to accept the position at
WSU for 1979-80 and that the Codlege
compensate for the difference in
earned income through a professional
development grant to Mr. Zimmerman with
the stipulation that Ed Zimmerman will
apply for professional leave through the
correct channels. Sally Starke seconded
the motion. The motion was carried
unanimously.

Dr. Stevens recommended to the Board of Trustees that

Dr. Robert Rhule's request to be placed on Administrative
Leave Without Pay from July 1 through September 8, 1979 be
approved.

MOTION: Dr. Barbara Wesley moved that
Robert Rhule be granted administrative
leave without pay status from July 1, 1979
through September 8, 1979. Sally Starke
seconded the motion. The motion was
carried unanimously.

Dean Don Gangnes presented to the Board the budget for 1979-80
for the Bookstore and Food Services department.

MOTION: Mildred Jeynes moved that the Board
accept the 1979-80 Budget for Bookstore
and Food Services for study. Sally
Starke seconded the motion. The motion
was carried unanimously.
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Dean Don Gangnes presented to the Board the 1979-80 Budget
for Student Services and Activities Fee.

MOTION: Dr. Barbara Wesley moved that
the Board accept for study the
1979-80 Budget for Student
Services and Activities Fee.
Mildred Jeynes seconded the
motion. The motion was carried
unanimously.

Marc Simon was commended for his outstanding work done on

the budget. He reported to the Board that he would available
to the Board for any assistance during the Board's time

spent studying this budget.

With the Board's permission, Dr. Stevens requested amendment

to the agenda to refer back to Tab III, Items A.2 and Items A.3
which are two new course proposals. Russ Clark (Tacoma Community
College) introduced the following members of the Energy
Management and Fluid Power Committee: Bill Crostick, Jon Thorpe,
Al Gayda, and Stewart Harp. These men were commended by the
Board for their time and work willingly given to the College.
Lorraine Stephan gave a brief description of the Energy
Management and Fluid Power Programs. She listed the following
thanking them for their time and work spent on this project;
Advisory Committees, Ivonna McCabe and Math Science Division,

Ed Zimmerman, Paul Jacobson, Gary Sigmen, Business Services

and Planning Department, Don Gangnes, Anne Koenig, Susan Allison,
Bob Rhule, Print Shop, Model Office, Russ Clark, Engineers,
Department of Energy, Council for Vocational Education, Architects,
Weyerhauser, Port of Tacoma, Military, Robbins Company, Keyser,
Tacoma City Lights, National Electrical Contractors Association,
and the IBEW.

MOTION: Dr. Wesley moved that the Fluid Power
Program be adopted. Sally Starke
seconded the motion. The motion
was carried unanimously.

MOTION: Mildred Jeynes moved that the
Energy Management Program be
adopted. Dr. Wesley seconded
the motion. The motion was
carried unanimously.
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INFORMATION REPORTS

A. Associated Students of Tacoma Community College.

None

B. Tacoma Community College Federation of Teachers.

None

C. Washington Federation of State Employees (WFSE).

None

D. Instructional Services.

Dr. Robert Rhule presented to the Board Tanya Brunke who

in turn presented Joan Fandel who is the Peninsula Area
Coordinator for Tacoma Community College. Tanya Brunke
reported to the Board on the recently held "Management
Leadership Workshop" conducted by Skip Marshall, Coordinator
for Small Business Management Education.

The Tacoma Community College/Community Organization Project is
scheduled to begin in May. The "hilltop" project is co-sponsored
by Tacoma Community Organization and is funded by a Title 1A grant
from the state Department of Planning and Community Aid.

Through a request from the Metropolitan Development Council,
Tacoma Community College has been selected by CETA to provide
the instruction for a new training project.

A review of the following trades programs at McNeil Island has
been done; welding, electronics, small engine repair, and
barbering. Lorraine Stephan will be working with the Degree
Committee and the Curriculum Committee to propose approval of
credits for each of the programs.

A letter has been received from the Technical Education Research
Center of Waco, Texas, formally inviting Tacoma Community College
to participate in the Energy Conservation and Use Technician
Program as a field test site beginning Fall, 1979.

New Courses approved by the Curriculum Committee and the President
were reviewed by the Board.
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E. Student Services.

The financial problem encountered by the Iranian Students has
been solved with the students being able to continue attending
Tacoma Community College and funding forthcoming from Iran.
Special thanks to Mary Palo, Donna Long and the Office of
Business Services and Planning for their care in achieving a
solution to the problem.

The annual process of developing a Service and Activity Fee

Budget was completed. The Advisory Board, the Senate, and

the Coordinator of Student Programs and her staff were

commended for their exemplary performance under an extraordinarily
difficult set of circumstances

The Child Care Center, the quality and quantity of the program,
and the need for this program was presented to the Board by

Dr. Richard Batdorf. Dr. Batdorf stated that the exceptionally
high quality of the staff in the Child Care Center and the
outstanding educational program which they offer to the children
can be a source of great pride and satisfaction for the entire
campus community.

F. Administrative Services.

None

G. Business Services and Planning.

None

V. CORRESPONDENCE

A letter of appreciation to Joe Kosai for his work done
as a speaker at Fort Lewis Unit Equal Opportunity Seminar
and Management Course was reviewed by the Board.

The Board reviewed a letter to Joe Kosai from Willapa
Valley Schools commending him for attending the U.S. Air
Force Academy Educator Airlift briefing in Colorado.

A letter to Richard Spangler, Tahoma Vista Village, expressing
appreciation from Tanya Brunke, Associate Dean, concerning
Tacoma Community College providing services for Vista Village
residents.
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A letter to Dr. Magden expressing appreciation to him for

hosting the AACJC television project, was reviewed by the
Board.

Dr. Stevens presented to the Board a letter from the
Exchange Club of Tacoma presenting a set of bleachers to
Tacoma Community College for use at the Sam Minnitti Playfield.

CITIZEN REMARKS

None

MEMBERS OF THE BOARD OF TRUSTEES REMARKS

NEXT MEETING

The next regular meeting of the Board of Trustees will be held
June 28, 1979, at 2:00 p.m. in the John H. Binns room.

There being no further business to come before the Board, the
meeting was adjourned at 3:08.

Respectfully submitted,

Larry ; Stevens

Secretary to the Board
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INTRODUCTION

Industry has, over a period of time, changed old equipment for
cutting, shearing, bending and 1ifting to hydraulically and pneumatically
controlled machines. Fluid power is taking over the chores of industry
requiring "muscle.” Hydraulics are employed when heavy objects are to be
moved or positioned, and pneumatics are used when high speed operation or
smooth, steady motion is required. In fluid power systems, energy is
transmitted by means of pressurized fluid (0il--a solid fluid, or air--

a non solid fluid) flowing through tubes, hoses, or pipes rather than the
use of gears, levers, chains, belts or shafts.

The industry has an increasing demand for fluid power technicians:
people trained in hydraulics and/or pneumatics. People trained in this
technology are needed for sales oriented jobs (inside or outside sales);
field servicing of equipment; maintenance, repair or trouble shooting of
equipment; and design and development of new equipment.

Spokane Community College is presently the only school in the Northwest
training fluid power technicians. In fact, it has the only training program
for fluid power technicians west of Granite Falls, Minnesota. Because of
increasing manpower needs, the industries of Western Washington are frequently
forced to recruit fluid power trainees before they complete the first year of
Spokane's program. Very few students survive recruitment by industry to
enter the second year of the program.

This inability to meet the needs for trained fluid power technicians,
prompted Dean L. Croskrey, ScC's fluid power coordinator/instructor to suggest
to Lorraine Stephan, Associate Dean for Occupational Education that TCC
investigate the possibility of starting a program. In response to this
suggestion, TCC representatives studied SCC's program in detail. The results
of this study prompted the College to file an alert with the State Board for
Community College Education and to designate Russell E. Clark, TCC instructor,
as the individual to develop the program for possible jmplementation in the
falt of 1979.



INTRODUCTION - (Cont.)

The development activities performed to date are describedin this proposal
for a Fluid Power Technology Program. The staff has relied heavily on the
experiences of Spokane Community College in structuring a proposed curriculum
and establishing the need for staff, supplies and equipment. An advisory
committee has been established for the program and met several times. The

advisory committee members are listed in Appendix A.






II. DESCRIPTION OF PROGRAM

Fluid power mechanics involves the industrial uses of air (pneumatics)
and oils (hydraulics) in mechanical systems. The definition of a Fluid
Power Mechanic, as stated in the Dictionary of Occupations and Titles,
published by the U. S. Department of Labor is as follows:

FLUID POWER MECHANIC
(any industry)

"Fabricates, assembles, services, maintains, repairs and tests fluid
power equipment, such as power steering units and components, following
blueprints, schematics or drawings, using handtools, power tools and testing
devices and applying knowledge of hydraulic, pneumatic and electrical
principles: Analyzes blueprints, schematics, diagrams and drawings to deter-
mine fabrication specifications. Sets up and operates milling machines,
lathes, shapers, grinders, drill presses and welders to make precision parts.
Verifies conformance to specifications, using instruments, such as micrometers,
verniers and calipers. Assembles fluid power components, such as pumps,
cylinders, valves, reservoirs, motors, accumulators, filters and controls,
using handtools and holding devices. Connects unit to test equipment and
analyzes and records data, such as fluid pressure, flow measure and power loss
due to friction and parts wear. Recommernds modifications in unit and in test
procedures, instrumentation or setup, based on analysis of test results.”

A program to train Fluid Power Mechanics must provide classroom and
laboratory experiences involving the study of transmitting power with fluids
under high pressure (3,000 p.s.i.), the operation and application of pneumatic
and hydraulic system components, the installation and repair of pneumatic and
hydraulic system components, the use of shop tools to perform a variety of
functions (i.e., make hose assemblies, bend and flare tubing, thread and weld
pipe, construct basic hydraulic power units, etc.), the reading of blueprints,
the computation of forces developed in fluids under pressure, etc.

The graduate of a Fluid Power Technology program must be trained to
work with both pneumatic and hydraulic systems and perform activities which
range from trouble shooting and repairing existing equipment to selling new
and used equipment to assisting in the design and development of new equipment.
The program and student goals for the Fluid Power Technology program are
included in Appendix B.



II. DESCRIPTION OF PROGRAM - (Cont.)

The Fluid Power Technician program emphasizes "hands-on" experiences.
It is recommended that students spend ten hours per week in laboratory-
workshop activities gaining practical knowledge of the field. These
experiences, when coupled with field trips, give the students the added
dimension of on the job application. The equipment and fluid power components
used in Taboratory experiences will be taken directly from field applications.

The two year program is structured in two distinct phases. The first
year is designed to give the student the basic knowledge required to work
in the field in the areas of maintenance and repair of existing equipment,
sales, or design and development of new equipment. The second year is
intended to provide the students training in more advanced work in fluid
power as well as training in those additional shop skills, beyond welding,
required on the job.

Because the fluid power industries are recruiting a number of students
who have completed only the first year of the program (SCC found only four
students returning for the second year), the College is planning to provide
a second year program for students hired at the end of the first year, that
will allow them to continue working whiic they learn. The program for these
people will utilize continuing education as the mode of instruction. Site
visits by the instructor, contracted learning, and classes at TCC on Saturdays
or evenings will be a part of the cooperative education program for the
second year of the program.

The Fluid Power Advisory Committee is recommending that the College
award certificates to students when they have completed the first three quarters
of the program at TCC. An Associate of Technical Arts Degree is to be awarded
to students who complete the second year of the program which will include
English 104 and possibly Industrial Safety and Hygiene.



II. DESCRIPTION OF PROGRAM - (Cont.)

The Fluid Power Technology program outline is as follows:

CERTIFICATE 3 Quarters
ASSOCIATE DEGREE IN TECHNICAL ARTS 6 Quarters

FIRST YEAR:

First Quarter Credits
Introduction to Fluid Power 117........couvvnn.. .. 10
Practical Applications of Fluid Power 112......... 5
T R O R G e
18

Second Quarter

Principles of Fluid Power 121........ TR, 10
Practical Applications of Fluid Power 122......... ]
Helding (ORY-Aeet] 123.....c0iirnrrnenenrnnsnnnns 3

18

Third Quarter

Advanced Fluid Power 131......0vvvvvnnvnnnnnnnn. .. 10
Practical Applications of Fluid Power 132......... 3
o TSSO R SRR RO e -

20

SECOND YEAR: COOPERATIVE EDUCATION

Fourth Quarter

Fluid Power Theory IV 141.....ccovuevennvnnnnnnn. .. 5

Bl g L S I X 10
15

Fifth Quarter

sk T R e e N T 5

Practical Application of Hydraulics 152......... 10
15

Sixth Quarter

Fluid Power Machine Shop 161.................... 5
COMPORERT REPATr 162 ... ... .0 ivniinnnsnsmnns 10






IIT. ASSESSMENT OF NEED

One of the first planning activities generally performed by a college
when considering a new occupational program is a needs assessment. Unable
to locate current information on the needs for Fluid Power Technicians in
Pierce County, the College performed its own survey during March of this

year.

Ninety-two questionnaires were mailed to employees in the area. A
list of the employers' surveyed is included as Appendix C. The survey
instrument, a modification of the one used by Spokane Community College,
asked employers to respond to eight items concerned with such things as:
employment needs, required training levels, availability of trained people,
present methods of training, etc. A copy of the survey instrument is in-
cluded as Appendix D.

The response to the mail out survey was good. By April 18, 1979,
thirty-four (34) employers or 37% of the companies surveyed had responded.
The results based on the tally of the 34 surveys are as follows:

Item Responses:

Q 1. 91% of the respondents stated they hired people with fluid
power skills.

Q 2. Eight (8) respondents stated they had a source of trained employees;
25 respondents stated they did nut.

Q 3. 50% of the respondents stated they provided job training in some form.

Q 4. The respondents projected a total of 108 openings in fluid power

for next year. A telephone follow-up survey verified 65 of the
108 openings; 42 of the 65 openings are new positions.

105 of the 108 positions reported were listed as openings in the
following areas:

Servicing-maintaining 95

Sales 7

Design and Development 3

Q 5. In responding to the level of job skills that individuals must have
to be employable, the greatest number of responses indicated level
2 (skills adequate for trouble shooting). The portion of question
(5) dealing with Continuing Education gave a fairly light response
averaging about 5 responses each classification.

Q 6. Question 6 attempts to define the number of unions serving the
industries involved in Fluid Power.

43 responded to the question, "Does your employee have to belong
to a union?" Yes - 23; No - 20.

=






IV. DEVELOPMENT QF CURRICULUM

The advisory committee reviewed the Spokane Community College
curriculum and modified it through deletion and addition to develop a
curriculum for Tacoma's program. The committee studied the fall, winter
and spring course components of the SCC program in relationship to
employment/job needs. The committee's curriculum components, as modified,
becomes the objectives of the students. The material to be completed by
an instructor by the end of the first year is listed below:

A. FLUID POWER CURRICULUM COMPONENTS

Fall Quarter - Components

Basic Hydraulics - Theory - Math Calculations
Pressure, Pressure drop, Pressure di‘ferential
Flow
Fluid Physics
Volume and Velocity Relationships

Electrical Principles and Devices

Hydraulic Components Identification, Operation, Int. Parts, Mfg. Info.Schem, Symbo1
Pumps - gear, vane, piston (inlinqﬁbent axis)
Press Controls - relief valve, press, reducing, sequence
- Counter balance, brake valve
Directional Control
Mobile - Manual
Industrial - manual sol. direct oper., sol., pilot operation
Flow Control Valves
2-port compensated and non compensated
3-port press. comp.
Fluid Conditioners
Filter press and return line
Heat exchanger air and water type
Tank heater
Limitations of conditioners
Filters
Chemical Conditioning

Hydraulic Fluid

Viscosity - viscosity index

Effects of heat, dirt, water

Types and Properties

Hydraulic contamination
Particulate matter
Chemical (acids - etc.)
Control and Testing

-



IV. DEVELOPMENT OF CURRICULUM - (Cont.)

A. FLUID POWER CURRICULUM COMPONENTS - (Cont.)

Fall Quarter - Components - (Cont.)

Seals and Fluid Compatibility

Hydraulic Plumbing

Hydraulic Accessories and tanks
Reservoir construction and components
Accumulator

Study and draw hydraulic schematics for 5 basic systems (symbols included)

Winter Quarter - Components

Basic Pneumatic - theory

Pneumatic Components Identification, Operation, Mfg. Info.

Air valves - spool and poppet type, CV calculations
Air Cylinders

Air Compressors
Air lines
Air treatment equipment

Blueprint Reading (schematics & pipina drawings)

Shop Sketching (using small drawing boards)
Hydraulic oil reservoir
Coupling guard

Brackets (pump, pipe, motor, filter, return line)
Simple multi-port manifold

Switches (selector, limit, pressure, push button)
Relay (std. mtg. and plug-in types)
Timers (electric, pneumatic, electronic)

Systems Sequence of Operation

Pneumatic Control Methods

£l 2-



IV. DEVELOPMENT OF CURRICULUM - (Cont.)

A. FLUID POWER CURRICULUM COMPONENTS - (Cont.)

Spring Quarter - Components

Student Machine Design Project :
Hydraulic drawings and billing mat'ls. mfg. part no.
Elect Control schematic and bill matl.

Layout power unit :
Electric motor nomenclature and hookup (matching of H.P. to Hydr. pump )

Motor starter, conduits, and wire sizes
Couplings

Pump

Valves

Manifold

Piping, hose, tubing, fittings, etc.
Reservoir

Filters

Student Reports
Obtain mfg. info. on hyd. component (part no., operational units,
repair kits, etc.)
Application
Use of measuring devices (calipers, micrometers, dial helio, etc.)
Determine hyd. pipe sizes
Determine hyd. pipe fittings (mal. iron, forged steel)
Determine steel tubing (wall thickness and safety factor)
Determine tube bending radium
Determine tube flaring and cuttin~
Determine tube fittings (bite type, flared JIC and SAE and application)
Types of hyd. hoses & applications
Types of hose fittings & adapters

Shop demonstration - hose assy, bending tubing, cut and flare tubing,
cut and flare pipe. ;
Hydradynamics
Vibration
Harmonics

Upon completion of the first year, the student will receive a certificate.
The certificate will state that the student completed a program for the training
of a Fluid Power Technical Assistant.

= 3=



IV. DEVELOPMENT OF CURRICULUM - (Cont.)

Students completing the second year's work in Fluid Power Technology
and English 104 will receive an Associate of Technical Arts degree. Also,
a course in Industrial Safety and Hygiene will be provided. The recommended
mode of instruction for the second year is Cooperative Education. The
instructor/coordinator of the program will serve as TCC's representative
in the field. Spokane Community College students in the area may be a
possible source of students for the second year program. The second year's
work is listed below:

Second Year - Cooperative Work Experience

Course Title Course No. Credits
Fluid Power Theory 141 5
Fluid Power Laboratory 142 10
Hydraulics 151 5
Practical Applications

of Hydraulics 152 10
Fluid Power Machine Shop

Skills 161 5
Component Repair 162 _ 10

-14-



IV. DEVELOPMENT OF CURRICULUM - (Cont.)

B. CATALOG DESCRIPTIONS PROGRAM COURSES

WELDING TECHNOLOGY (ACETYLENE AND ARC) (2 Quarters)

101 Basic Concepts of Oxy-Acetylene Welding 3 Credits

Introduction to theory and practice of gas welding, including industrial

welding and fuel gas manufacture. Health hazards and safety rules and regula-
tions. Metal weldability, joint configuration, and cuttability. An overview
of the practical aspects of oxyacetylene encompassing a variety of metals.
Types of joints, positions of welds, and various techniques of metal deposition.
Flamecutting, brazing, and silver soldering are demonstrated, with some practice
required in the first two categories. Sound safety practices and specific rules
regarding health hazards are illustrated and emphasized.

102 Principles and Theory of Arc . Welding 3 Credits

Designed to familiarize the student with metal arc welding as applied
to various metals. Covers various electrodes, types of coatings, types of
welding machines and their welding characteristics. Introduction to a variety
of welding machines, welding electrodes, and welding materials related to
modern production. Various joint configurations, positions of welding, and
modern welding techniques. The hazards of metal arc welding along with good
safety rules and regulations are covered in detail.

FLUID POWER 3 Quarters
111 Introduction to Fluid Power 10 Credits

112 Practical Applications of Fluid Power 5 Credits

Basic mathematics required to calculate areas of circles, volume in
cylinders, conversion tables, and simple ratio problems. Physics required
to understand fluid flow and pressure. Learn names and schematic symbols
for hydraulic components. Identify component parts and functions. Study
of various combinations of components to make system.

Prerequisite: None

<15



IV. DEVELOPMENT OF CURRICULUM - (Cont.)

141 FLUID POWER THEORY 5 credits
142 FLUID POWER LAB 10 credits

Useof hard tools to disassemble and rebuild and test hydraulic components,
pumps, valves, cylinders, hydraulic motors. Use parts drawing to order repair
parts. Develop good shop practices. Test facility for pressure testing and
measuring flow and leakage in drain lines. Safe operation of test stands. Run
through series of basic operations on self-contained shop tool. Learn to operate
or become familiar with the shop machines. Safety features, type of work each
machine performs relative to hydraulic and pneumatic equipment.

Prerequisite: FLUID POWER (131-132)

151 HYDRAULICS 5 credits
152 PRACTICAL APPLICATION OF HYDRAULICS 10 credits

Set up and operate five basic hydraulic power units. Become familiar with
their operation and general application. Operate basic production machines that
are electrically controlled, hydraulically operated. Take field trips to local
plants to see larger hydraulically operated electrically controlled production
equipment. Develop procedure for trouble shooting industrial equipment using
basic hydraulic schematics, electrical scnematics, understanding of machine
sequence of operations to produce both pressure and line testing to determine
trouble area before actually working on machine

Prerequisite: FLUID POWER (151-152)

161 FLUID POWER MACHINE SHOP 5 credits
162 COMPONENT REPAIR 10 credits

Students will overhaul or rebuild piece of major hydraulic equipment. Build
a pressure unit and install all major components, pump , electric motor, couplings,
lines, manifold, return line filter. Design and build manifold using milling
machine, drill press, machine cylinder piston rod or valve part. Straighten cylinder
rod.

Prerequisite: FLUID POWER (151-152)

o1



IV. DEVELOPMENT OF CURRICULUM - (Cont.)

121 Principles of Fluid Power 10 Credits
122 Practical Applications of Fluid Power 5 Credits

Relationship of fluid flow and pressure drop in hydraulic lines.
Calculate fluid velocity in pipes, tubing, and fitting. Study air prepre-
ration equipment (filter regulator and lubricator), air valve, and cylinders.
Schematic symbols; draw simple systems. Students become acquainted with
electric controls and schematics involving valves.
Prerequisite: Fluid Power 111 and 112

131 Advanced Fluid Power 10 Credits
132 Practical Applications of Fluid Power 5 Credits

Calculate hydraulic system requirements to replace electric motor with
hydraulic motor. Make complete hydraulic system layout, %nc]uding hydraulic
schemat, bill material, piping layout and selection fittings, tubing, pipe
and hose. Develop systematic approach to trouble shooting hydraulic systems,
preventative maintenance program for hydiaulic and pneumatic equipment and
spare parts program.
Prerequisite: Fluid Power 121 and 122

The Fluid Power Program will erroll students in the following existing
courses offered by departments:

SPEECH 200 5 credits

ENGLISH 104 5 credits
INDUSTRIAL SAFETY AND HYGIENE - X credits

The balance of the Fluid Power program will be new courses specifically
designed for the technician. The students will be enrolled in the Fluid Power
Program from 8:30 a.m. to approximately 1:30 p.m. with breaks and lunch. The
welding course will be offered in the early afternoon. The College could
offer community service welding courses during other time periods.
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V. IDENTIFICATION OF RESOURCE REQUIREMENTS

The fluid power program has resource requirements typical of technology
programs in that the first year costs are much higher than the costs to main-
tain the program. The first year costsare due to the need for facility modifi-
cations, new equipment, supplies, audio-visual equipment and materials. library
materiais, new staff, etc. The Fluid Power instructional program and

services that will be a part of the program are illustrated in the following
diagram, Chart A.

The instructional program and services functions included in Chart A
will require a number of instructional support spaces with specialized services,

equipment and furniture. The types of space and the inter-relationship of
those spaces are diagramed on Chart B, page

CHART A .

INSTRUCTIONAL PROGRAM & SERVICE FUNC™ IONS TO BE SERVED

ADDITIONAL TRAIN.
OF EMPLOYEES TO
UPDATE TRAINING
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CHART B

TABLES AND
WORK ARFAS
)6 896 sq. ft.
cuéﬁgkgﬁ'sgzéE CLASSROOM SPACE
T\ FLUID POWER =
/ STALLS
7 . /
i
\
e
(AUDIO X}SUAL
& CIAR |
e )

FLUID
POWER
PROGRAM

STORAGE
FACILITIES

OFFICE SPACE
PROGRAM COORD
160 SQ FT i

STORAGE
LOW SECURITY
32 LIN FT
L EART .
HIGH
SECURITY
STORAGE
52 LIN FT

STORAGE
SHELVING
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V. IDENTIFICATION OF RESOURCE REQUIREMENTS - (Cont.)

SPACE REQUIREMENTS AND SPECIFICATIONS FOR SPACES REQUIRED

1. Instructional Program

The instructional program for fluid power will require several types of
space. A general classroom will be required to serve both the fluid power
courses and the welding course. The ability to handle small groups will
require additional classroom facilities. The welding classroom must be
adjacent to the welding facilities. The program will also involve exhibits,
workshop activities, and special demonstrations. The welding facility may
require a "drop-in" type of program as well as general class work.

2. General Classrooms

The fluid power program will require the use of one classroom (approxi-
mately 1,000 sq. ft.) for a period of five (5) hours per day. The classroom
is to be furnished with two student, moveable tables and chairs, and have a
maximum capacity of 30 students. The classroom is to have easy-wipe write
on boards--both white and chalk, audio-visual screens and equipped with
overhead and slide projectors. The classroom should be adjacent to the
welding facilities so that it can serve both functions (fluid power program
and the welding course). Wall space should be provided for charts and drawings.
Also, the classroom should have lockable storage cabinets.

The general classroom will need sinks, gas, electricity (110 and 230 volts)
and air.

3. Workshop - Lab - Storage Area

The fluid power program requires storage capacity of about 90 linear
feet of cupboards (% of which should be lockable). Work areas are required
necessitating benches for mounting hose attachment equipment, vises, and a
flow test bench of about standard size as well as work areas for students.
The shop area requires room for (3) large hydraulic machines (such as paper
bailer), pipe, threading machines, and wall storage for pipe (pipe racks)
and hoses. Maximum use of wall space is desirable having the central area
for work benches.

The workshop-lab area requires water, 110 and 230 volt power sources,
pressurized air supply and hydraulic fluid pressure generating source of
some kind for testing equipment. Some facility should be provided for
cleaning of used equipment.
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V. TIDENTIFICATION OF RESOURCE REQUIREMENTS - (Cont.)
4. QOffice Area

One office space of approximately 120 sq. ft. containing a desk with
chair, phone, shelving for reference materials and lockable cupboards for
storage. A window is desired between the office, the workshop area and the
general classroom due to the nature of the equipment and lab work. Doors
with locks should be into both the workshop area and the classroom.

The office requires the use of a phone with both campus and Tong dis-
tance capabilities. The office should be large enough for small group con-
ferences and so a table with chairs would be necessary.

5. Welding Room

The welding room will be utilized by a number of programs. The facility
should be large enough for twenty-four (24) welding booths and be adequately
vented to remove welding fumes. The sub-division of the room into booths is
a safety requirement. Each booth is to be equipped to provide students with
the following: (See Appendix I.)

1. Both electric arc and oxy-acetylene welding support systems.

2. An individually vented work space utilizing venting systems currently
used by other schools.

3. A work space having side walls of non-combustible materials.

4. A work space with a work benci =nd stool.

5. A work space with the necessary mounts, brackets and overhead
support systems to allow various welding positions (i.e., bench,
floor and overhead).

It is recommended that the arc welding units for the welding lab be
installed outside of the lab in a bank. This approach will require special
wiring and controls for individual operation and control at each booth.

The tanks for oxy acetylene welding are to be located outside of the
laboratory and connected into a manifold system equipped with a flash back
safety device. The manifold setup will distribute the gases to each booth.

The College should own sufficient tanks to have reserve tanks on line at all
times.
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V. IDENTIFICATION OF RESOURCE REQUIREMENTS - (Cont.)

B. SUPPLY AND EQUIPMENT NEEDS FOR FLUID POWER PROGRAM

The following is a summary of the supply and equipment needs for the
fluid power program. Appendix E is a 1ist of the supplies and miscellaneous
needs for the classroom and workshop areas. Equipment needs for each quarter
are given in Appendix F. Welding equipment and supply needs are included as

Appendix G.
Staff, Equipment, and Supplies for
Fluid Power
Summary of Needs
Curriculum Staff Supplies Equipment

1st Qtr - 1st Year Course No. Qtr Hrs
Intro to Fluid power (10) 111 10 $ 520 WS 7,850 $ 12,105
Practical App. of F.P.(10) 112 5 6,000 FT
Arc Welding *(2-4) e | 1,290 PT 2,664 10,969

s - 10,514 23.071
2nd Qtr
Prin of Fluid Power (10) 121 10 520 WS 2,000
Practical App of F.P. (10) 122 5 6,000 FT
Acet Welding *(2-4) -4 1,290 RT 500 1,200

Total 12 $ 500 $ 3,200
3rd Qtr
Advanced Fluid Power (10) 131 10 520 WS 6,275
Practical App of F.P. (10) 132 5 6,000 FT
Speech 200 5 1,145 PT
Travel Expenses (1st year) wll . Mealbie i FLAS gt

Total 20 $23,225 $12,264 $ 32,549
2nd Year Courses
Fluid Power-Theory (Fall) 141 5
Fluid Power-Lab (Fa11) 142 10 Cooperative Education
Hydraulics (Wtr) 151 5 Contracts (2nd Year 1980-81)
Practical App of Hydr (Wtr) 152 10
Fluid Power Mach Shop (Spr) 161 5
Component Repair (Spr) 162 10

Electives (F,W, Spr) 3-6

Lo



V. IDENTIFICATION OF RESOURCE REQUIREMENTS - (Cont.)

C. LIST OF RECOMMENDED TEXTS AND REFERENCE MATERIALS

Books
1st Quarter (Vichery)

2nd Quarter (Womach)

2nd Quarter

3rd Quarter (Womach)

(Womach)

(Vickers)

Fall & Winter Quarter

Texts and References

Industrial Hydroulics Manual

1st Edition, 1970 $6.70
Troy, Michigan 48084

13th Printing

Fluid Power Elec Central

Blue Print Reading for Industry

by Walter & Brown 6.95
The Goodheart-Wilcox Co., Inc.

So. Holland, ILL 1972

Pneumatic Controls for Industrial
Application 10.00
(ASTME) American Society of Tool

& Manufacturing Engineers
Dearborn, Michigan
by Wilson, Harvey & Gump, 1965
Manufacturing Data Series

Fluid Power 6.85
in Plant and Field

Fluid Power .50
Data DonV

Womach Ed. Publication
P.0. Box 35027
Dallas, Texas 75235

Sperry Rand Corp.
Troy, Michigan 48084

Welding Text

Pocket Welding Guide 1.00
Hobart Brothers Company

P.0. Box EW-443

Troy, Ohio 45373

$ 32.00

J.I.C. (Joint Ind. Council) Minutes
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IDENTIFICATION OF RESOURCE REQUIREMENTS - (Cont.)

D. AUDIO VISUAL NEEDS FOR FLUID POWER PROGRAM

Charts:
Rexroth Wall Charts -
Hydromatic Charts -

Slides:
a. Parker and Slides w/cassette tapes
(Hydraulic & Air)

b. Sundstrand Training Slides
Sundstrand 15 U
Sundstrand 15 Split

Sundstrand Corp.
2300 East 13th Street
Omes, Iowa 50010

0299-57
0299-56
0299-55
0299-58
0299-51
0299-52
0299-53
0299-54

c. Vicher set of slides (to go w/Text - 1st Qtr.

d. Film Strips - old copies from Parker

~95.

- 300.

$ 1,421,

00
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VI. RECOMMENDATIONS

RECOMMENDATION 1: IT IS RECOMMENDED THAT TACOMA COMMUNITY COLLEGE IMPLEMENT
A FLUID POWER TECHNOLOGY PROGRAM AND THAT THE PROGRAM COMMENCE FALL QUARTER,
1999

The final tally of the needs survey described in Section III of this
proposal documents a need for 137 fluid power technicians in the Puget Sound
region next year. Of the 137 jobs reported, approximately 70% of 95 are new
positions. At the present time, no community college in Western Washington
offers a Fluid Power Technology program. In fact, the only community college
program of this kind west of Minnesota is offered at Spokane Community College.
The proposed program, as designed, will be able to enroll 30 students. The
students completing the first year of the program should face a job market
in which each individual has an average of four (4) job openings from which
to choose.

RECOMMENDATION 2. IT IS RECOMMENDED THAT TACOMA COMMUNITY
COLLEGE HIRE A FULL-TIME INSTRUCTOR/COORDINATOR FOR THE FLUID POWER PROGRAM

AS SOON AS POSSIBLE AFTER JULY 1, 1979, AND THAT THE COLLEGE BUDGET ADDITIONAL
DOLLARS FOR PART-TIME FACULTY AND OTHER STAFF COSTS AS ITEMIZED.

The Fluid Power Program requires a full-time instructor coordinator which
is certified in Fluid Power. The indijvidual selected must be able to manage
all aspects of the program and teach all of the courses except Welding.
Instruction in welding and assistance with laboratory/workshop activities
will be accomplished with part-time employees. English and Speech courses
may be taught by existing TCC personnel. The instructor/coordinator should
handle the second year cooperative education program and be paid the usual
coop-ed stipend per student.

RECOMMENDATION 3. IT IS RECOMMENDED THAT TACOMA COMMUNITY COLLEGE

ESTABLISH A BUDGET FOR THE FLUID POWER TECHNOLOGY
PROGRAM FOR 1979-80.

The budget established for the Fluid Power Technology Program should not
only provide for the staffing in Recommendation 2, but also the following:

o
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RECOMMENDATIONS - (Cont.)

RECOMMENDATION 3: (Continued)

1
2
&
4

Supplies, materials and maintenance costs.

Contingencies ($1,000/year for unexpected costs.)

Start-up equipment needed for the first year of the program.
Renovation of existing space in the Science Building (Building 14)

to provide the classroom, laboratory and support space required by
the program.

The College expects to acquire some equipment and supplies through
donations from industry. The staff requirement should be provided through
the use of federal vocational funds. Specialized equipment needs could be
provided through the use of 1line items of instructional equipment funds.

RECOMMENDATION 4: IT IS RECOMMENDED THAT AREAS OF BUILDING 14 BE RENOVATED

TO HOUSE THE PROGRAM (GEOLOGY LAB 14-12, OCEANOGRAPHY LAB 14-13 AND ADJACENT

AREAS

).

The proposed renovation of Building 14 (Northwest end) will require the
following alternations:

Modification of Rooms: (See Appendix H - Floor Plan)

A.

Fluid Power and Welding Classroom/Laboratory (Modification of

Geology Lab 14-13).

S wn—

oY O1

Remove experiment Stations.

Repair Floor - Replacement of Tile.

Install Two Sinks on South Wall.

Install Window into Projected Office Space Adjacent to
Interior Door on South Wall.

Removal of Pipe Rail at Base of East Wall.

Remove Map from East Wall (to be installed in Room 12 on
Northwest Wall Section.

Install White and Chalk Board on East Wall.

Office (Modification of Storage Area)

T

ST wiN

Move South Wall of Storage Area Southward to South Edge of
Exterior Double Doors.

Construct Wall Ten Feet from Southeast Portion of Storage Room.
Install Door in Wall and a Window for Supervision of Storage Area.
Install Cabinets in Office (Upper and Lower).

Install Shelving for Books on East Wall of Office.

Install Phone Service.

228



V. RECOMMENDATIONS - (Cont.)
C. Workshop (Modification of Photo Lab/Project Room)

1. Remove Phot Lab Furniture, Cupboards, Equipment and light
Screens from Storage Area.

2. Remove South Wall of Room 20 (Room West of #12).

3. Install Two Wall Cabinets 4' x 7' with Locable Doors.

D. Welding Lab (Modification of Project Areas Adjacent to Room 14-13)

1. Remove interior walls except for East wall of green house.

2. Cover phone terminal block or lower into floor with protective
cover.

3. Move the air compressor equipment to South wall or West wall.

4. Move sink to South wall or West wall.

5. Install venting system (adequate for welding operations).

6. Build a concrete base and chain guards for oxygen and acetylene
tanks.

7. Install fence and fire block wall for manifold (East end of
building.

8. Install twelve (12) work bench units for welding stations on
North and East walls (See attachment D).

9. Install power units in greenhouse area.

10. Install proper leads (arc) for each booth.

E. Geology Lab 14-12 (Modification for General Use)

Remove Experiment Stations.

Repair Floor.

Remove Cabinets on West End of Room.

Install Hard Boards, Chalk Boards, and White Boards on the

Full Length of the West Wall.

Install Two Sinks in the South Wall; Lower Cabinet Tops.

Modify the Lab (Experiment) Stations and Install a Four Foot

Lower Cabinet on the Eas* Wall in lieu of present lower cabinets.

7. Install the Geulagy Map of .+-13 on the Northwest Wall Section
West of the Exterior Door.

8. Install 16 Tables facing West in 14-12.

H~wnn—

o o

F. General Storage (Modification of Existing Storage Areas)

1. Install Wall Cabinets on all Walls of the Storage Areas adjacent
to 14-18.

G. General Purpose Classroom/Lab (14-8)

Remove Wall Storage on East Wall of 14-8.

Install the Cabinets on West and North Walls.

Install Chalk Boards on Full Length of East Wall.

Install 3 sinks in the Lower Cabinets installed on the North Wall.

~whnh—

The methods used in renovating Building 14 to house the Fluid Power
Technology Program should take into consideration the Tong range needs of not
only this program, but also the Science Program. The Welding area should be
developed in such a way as to make it possible for a number of programs to use
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V. RECOMMENDATIONS - (Cont.)

the facility. The College needs to proceed immediately with the design

work necessary to proceed with the renovation this summer. The renovation
should be accomplished through the use of College personnel and minor capital
improvement funds.

RECOMMENDATION 5: IT IS RECOMMENDED THAT THE FOLLOWING OPERATIONAL DESIGN
BE ACCEPTED FOR THE FLUID POWER PROGRAM FOR FALL, 1979.

OPERATIONAL DESIGN

The fluid power facility will be open from 7:30 a.m. to approximately
3:30 p.m. daily, Monday through Friday. The facility will be staffed with
one full-time instructor/coordinator. The instructor/coordinator will be
supported by a shop assistant or work study students. The students enrolled
in the program will use the welding facility from approximately 1:00 p.m. to
3:30 p.m. each day. An alternate use of the welding facility could be 2%
hours, two days a week in order to permit a more general use of the facility.

SPACE _UTILIZATION SCHEDULE

(Daily) (Daily)
Classroom/Laboratory Welding Room

8:00 a.m
FLUID POWER
PROGRAM
10:00 a.m.
10:30 a.m.
FLUID POWER
PROGRAM
12:30 p.mj_
1:30 p.m.
FLUID POWER
WELDING COURSES
3:30 p.m.

= W=



V. RECOMMENDATIONS - (Cont.)

RECOMMENDATION 6: IT IS RECOMMENDED THAT THE FOLLOWING TIME LINE BE
UTILIZED IN IMPLEMENTING THE FLUID POWER PROGRAM.

TIME LINE FOR IMPLEMENTATION

Curriculum Committee RevieW............o..... May 16, 1979
Proposal of Fluid Power Program to SBCCE..... May 18, 1979
C. Board Review and Study.......covevvnnnnnnnn., May 22, 1979
May 24, 1979
d. Employment of Instructor/Coordinator after... June 1, 1979
e. Purchase of Equipment (ann. bidding)......... July 1, 1979
f. Purchase of Supplies after.........o.ou...... July 1, 1979
g. Remodeling of Facilities after............... June 1, 1979
h. Implementation of Fluid Power Program........ September 26, 1979
i. Implementation of Welding Course............. January 1, 1980

The dates are given as a guide in order to implement the program on
September 26, 1979. The instructor/coordinator should be involved as much as
possible.
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REPRESENTATIVE ADVi.JRY COMMITTEE APPENDIX ..

Committee Title: FLUID POWER

Meeting Dates for Year:
March 14, 1979 April 18, 1979
April 11, 1979 April 25, 1979

CHECK APPROPRIATE COLUMN(S)
Employer Employee

Rep. Rep. Name Job Title Employer Address
1123 Port of Tacoma Rd
X Dr. Art Anderson Part Owner Concrete Tech. Tacoma, WA
2305 So. Tacoma Way
X George Laiblim Mgr, V. Pres Timco, Inc. Tacoma, WA
84710 Dallas Ave, E
X Bill Leverton Engineer Spencer Aircraft Seattle, WA
1904 Stewart
X Ed Bevis Owner Bevis & Assoc. Tacoma, WA
250 Andover Park, W
X John Boydell Manager Dupar Dynamics Seattle, WA
: 3400 Taylor
X _Al Gayda Plant Engr Kaiser Tacoma, WA
Ed Muller and/or 650 Orcas St
X - Stewart Har Gen Supt Robbins Co Seattle, WA
- Bob McCleoud and/or P. 0. Box 1837
X Scott Ford Engineer Port of Tacoma Tacoma, WA
4624 Paciifc Highway E
X Leonard Fonda President Engineered Prod Tacoma
1220 St Paul Ave
X Robert Hull Maint Supt St. Regis Tacoma ,WA
Math/Sci Div 5900 So 12th St
X Ivonna McCabe Chairman TCC Tacoma, WA
Assoc Dean 5900 So. 12th St

X Lorraine Stephan Occupa Ed TCC Tacoma, WA




CAREER PLANNING GUIDE C_—__m;;z;mm )
‘WASHINGTON STATE COMMUNITY COLLEGE DISTRICT

TACOMA RECOMMENDED PREPARATION AND QUALIFICATIONS
3 PLO OR GED CERTIFICATE
COMMUNITY EDU(E:Ugt.:ual’*::'ft::rig:giz.orlef:r ?:Aca(aloq. " Admissions Policy”).
= : COLLEGE TESTS: = wPCT 7 GATB

S OTHER_Physical dexterity  exten-=_

-l L a8 % | + G 5 3¢
sive use of the hands.
5900 South 12th Street sive use O
APPROXIMATE TRAINING COSTS
Tacoma ’ WA 98465 Records fee Fee pa:d anly once at 1minal registration $5.00
e TcC Tuition (resident - per quarter) $ 102 tor __6  quarters - 612
MPUS.
ZCERAGE LENGTH OF TRAINING 60=120 CcREDITS (non resident - per quarter) $ 396.00 for _______ quarters .. $
HOURS Laboratory Fee for quarters$
__3=6___ QUARTERS Lab fees {per quarter) s for ______ quarters....$
ERNDULRE g O WINTER 2 SP:::‘?L Books (per quarter) S 55 fo:__z__ quarters ... S.lJ.Q__
T Z spP
e et i Supphes and equipment (est) Tools. and. misg.. 70

COMPLETION EARNED

x Associate in Technical Arts Dearee

HTIFICATE
E gf’:ER [ FEES SUBJECT TO CHANGE WITHOUT NOTICE

PROGRAM DESCRIPTION AND GOALS:

The fluid power graduate will be prepared to work on hydraulic systems or pneumatic
systems that are an integral part of automated machinery or equipment used in industry.
Activities will vary from trouble shooting and repairing existing systems to
installing complex electro—hydraulic systems cn new or existing machinery. Preparation
for this work requires developing analytical procedures and certain mechanical abilities
or skills.
PROGRAM GOALS: - Students who successfully complete the first year will:

1. Be prepared for careers in a wide variety of occupations involving hydraulics,
pneumatics and machine control.

2. Have a thorough knowledge of individual hydraulic and pneumatic components, the
application and proper installation of each, preventative maintenance procedure and
potential service problems.

3. Be able to'read and understand hydraulic and pneumatic schematics.

4. Have hands-on experience in layout and piping hydraulic systems, which includes
tube bending, tube fitting selection, pipe threading and hydraulic hose selection
and hose assembly fabrication.

PROGRAM GOALS: Students who successfully complete the second year will:

1. Develop basic shop skills required to operate drill press, lathe, milling machine,
power saws and surface grinder as required in the fluid power industry.

2. Develop shop skills in repairing hydraulic and pneumatic components.

3. Develop drawing skills required to lay out manifold and the use and application of
cartridge type valves in manifolds.

4. Understand complex automated machlnes u51ng the electrlcal pneumatxc and hydraullc
2 i £ £ i

CAREER OPPORTUNITIES:

In view of the increasing impact of technical developments in fluid power, it is
essential that trained personnel be available in this field. As a result of a local
survey, awareness of the value of highly trained and skilled technicians who can work
effectively with professional and management personnel is realized.

Starting monthly salaries are commensurate with those graduates of many traditional
engineering technology programs. Because of the unique qualifications of a fluid power
program graduate, he may advance in salary and position at a rapid rate.

POTENTIAL POSITIONS: Hydraulic Sales Companies: Salesman, inside and outside, Field
Serviceman, Power-unit Fabricator. Industrial Equipment Users: Maintenance Mechanic,
Hydraulic Trouble Shooter, Circuit Designer, Manufacturing Problem Solver, Maintenance

Foreman. Mobile Equipment Dealers: Field Serviceman, Maintenance Supervisor, Technical
Services. Industrial Manufacturing Companies: Installation Worker, Component Repairman.

Design Department, Draftsman of Hvdraulic or Pneumatic Systems.
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Marine Industries N.W. Inc.

Bldg. 503 Alexander Road
Tacoma, WA 98421

—wm. A. White, President

Sea-Tac Alaska Ship building

1112 Alexander
Tacoma, WA 98421

James W. Hill, Pres.
TAM Engineering Corp.
3033 So. Lawrence
Tacoma, WA 98409

George L. Lockermoyer

Tool-Garage & Machine Works'

4336 S. Adams
Tacoma, WA 98421

Leo Krenzler, Pres.

American Marine Industries,
Inc.

2556 East 11th

Tacoma, WA 98421

Adolph M. Cummings, Pres.
Summings Boat Company, Inc.
3017 Ruston Way

Tacoma, WA 98402

Leslie P. Jones, Pres.

Jones & Goodell Shipbuilding

Corp
1690 Marine View Drive
Tacoma, WA 98422

E.E. Roberts, Gen Mgr.
Marine Iron Works Inc.
1120 East D. Street
Tacoma, WA 98421

Carl Swhddohl, Pres.
Modritech Plastics
401 Alexander Avenue
Tacoma, WA 98421

William J. Gazecki

Precision Machine Works, Inc.

2101 Pacific Avenue
Tacoma, WA 98402

Strategic Weapons Facility
Pacific
Silverdale, WA 98383

Wendel Berg

Foss Launch & Tug Co.
225 East F. Strett
Tacoma, WA 98421

President/Manager

Port of Bremerton

8850 S.W. State Hwy 3
Port Orchard, WA 98366

Donald L. Masman, Deputy Ex
Director

Port of Tacoma

571 Sitcum Waterway

Tacoma, WA 98421

George J. Peterson
Peterson Boatbuilding Co.
223 E "F" Street

Tacoma, WA 98421

Wn W. Buckley, Pred.

Air Cushion Boat Company
1748 Narrows Dr.

Tacoma, WA 98406

Robert D. Fievez, "mas.

Almar Aluminum Marine Const.

120 E 23rd
Tacoma, WA 98421

President/Manager
CLK Yacht Crafters Ine.
1950 -B Marine View Dr.
Tacoma, WA 98422

President/Manager
Jet Boat Inc.
10801 - GA
Tacoma, WA

President/Manager
Jetline Boats

120 E 23rd
Tacoma, WA
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Knapp Boat Building Co.
1950 Marine View Drive
Tacoma, WA 98422

President/Manager
Manzanita Yachts

3805 Harborview Dr.
Gig Harbor, WA 98335

John & Bob Charters, Owner
Marine Technical Services
2218 Marine View Dr.
Tacoma, WA 98422

Elias C. Peterson, Owner
Marine View Boat Bldg. Co.
5420 Marine View Dr.
Tacoma, WA 98422

Norman A. Nordlund, Pres.
Nordlund Boat Co.

1621 Taylor Way

Tacoma, WA 98421 .

President/Manager

Ringer Fiberglass Boat Co.
25802 Pacific Hwy. S.
Kent, WA

Steven Sandstrom

S & S Boat Works

1950 1/2 Marine View Dr.
Tacoma, WA 98422

" A. R. Galoway

Samson Marine of Tacoma
4106 E 11th
Tacoma, WA 98422

President

Stanley Plastic Manug
41128 196th

Enumclaw, WA

President/Manager
Turbojet Inc.

Rt. 1 Box 733
Buckley, WA

Harold W. Stocker, Pres.

Windward Marine Inc.

3310 So. Union
Tacoma. Wa 98409



Paul H. Schweiss, Owner
Clinker Boat Works
8906 1/2 35th West
Tacoma, WA 98466

Breck Adams, Owner
Eddon Boat Company
3805 Harborview Dr.
Gig Harbor, WA 98335

Howard W. Cox

Gig Harbor Machine Works
3360 Harberview Dr.

Gig Harbor, WA 98335

Claire Edwards

Harbor Boat Repaie
4224, Marine View Drive
Tacoma, WA 98422

Frank Lynott, Pres.
Nortnern Line Mach & Engr.
1840 Marine View Drive
Tacoma, WA 98421

Robert Reid

Northwest Performance Boats
10201 Lakeview Ave. S.W.
Tacoma, WA 98499

Bi11 Rice, Owner
Ohema Plastics
5705 8th St. East
Tacoma, WA 98424

Steve Foss, Mike Snyder, Co-
YOwners

Wind And Sea, Inc.

17923 78th Ave. E.

Puyallup, Wa 98371

Peter F. Molan
Windjammer Marine
2315 Ruston Way
Tacoma, WA 98402
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rresident/iienadger
Fydraulic & Air Equipment
818 South Daknta

Seattle, Wa 98108

Fresident/Marzger

Flow Industries, Inc.
21414-68th Avenue, South
Kent, Wa 98031

Fresident/Manager
Aerojet General-SES Div.
132 Sitcum Waterway
Tacoma, Wa 98421

Leo H. Long, Jr.
Ptlas Foundry

3012 South Wilkeson
Tacoma, Wa 98402

Fresident/Manager
Eiles Coleman Lumber Co.
Twisp, Wa 98856

Joe Guizzetti
Euffelen Wocdworking
F.0. Box 1383
Tacoma, Wa 98401

John Hurlow

Cablecraft Inc.
F.0. Box 11372
4401 S. COrchard

Tacomg, Wa 98466

~. Ward Hall, Gen. Mgr.
.anron, Inc.

526 Alexander Avenue
Tacoma, Wa 98421

Merrill Teats, Gen. Supt.
“<SARCO, Incorporated

F.0. Box 1677

Tacoma, Wa 98407

Richard G. Haley, Exec. V.P.

Rrown & Haley
110 East 26th Street
Tacoma, Wa 98402

President/Manaaer
';;"-"ﬂt\"d] ia P-Iywh,'_"
Centralia. Wall J25 3

=,

Mr. iat Monahan, Plant Mgr.
Certain-Teed Products

1718 Thorne Road

Tacoma, Wa 98402

President/Manager
Cheney Lumber Co., Inc.
P.0. Box 1936

Tacoma, Wa 98401

Robert Kusaman, Gen. Mgr.

* Container Corp.

817 East 27th Street
Tacoma, Wa 98402

Willjam Kohten, Plant Surt.
Glacier Sand & Gravel

P.0. Box 518

Stejlacoom, Wa 9838€&

Martin Brashern, Mgr.
Globe Machine Mfg. Co.
701 East D Street
Tacoma, Wa 98421

Carl Yirgil, dorks Mer.
Hooker Chemi:zals & Pilasti.=
P.0. Box 1646

Tacoma, Wa 98401

Don Satter, Supt.

Hydrade Food Products
P.0. Box 1636
Tacoma, Wa 3840

President/Manager
ITT Rayonier
P.0. Box 539
Hoquiari, Wa 98550

Karl Kiason, Plant Mar.
Kaiser Aluminum

3400 Taylor Way

Tacoma, Wa 98421

President/Manager
Lamb-Grays Harbor Co.
Hoquiam, Washington 9%:50

President/Manager
Contirental Can Co.. Irc
1202 Fone: Road
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_ee Bennett, President
“uget Sound Plywood
230 East "F" Street
Tacoma, Wa 98402

Jim Manke

Manke & Sons, Inc.
1750 Marine View Drive
Tacoma, Wa 98422

seorge Russell, Pres.
Mann-Russell Elect. Inc.
1401 Thorne Road

Tacoma, Wa 98402

Joseph Martinac, Pres.
J.M. Martinac Shipbldg.
401 East 15th Street
Tacoma, Wa 9842]

obert Freeman

Metal Marine Pilot Inc.
2119 So. Mildred
Tacoma, Wa 98466

’resident/Manager
At. Adams Veneer

30x 865
Randle, Wa 98377

Javid McDonald, Pres.
\alley's Inc.

34710 So. Lawrence
Tacoma, Wa 98402

“resident/Manager

vational Fruit Canning Co.

?. 0. Box 479
Chehalis, Wa 98532

Henry Hewitt, Jdr., Mgr.
it. Regis Paper Co.
Kraft Division

P.0. Box 2138

iacoma, Wa 98401

Jchn Redding, Pres.
Litkins 4 Asscriates
801 Merander fvernue
. S Ap e
-38-

Robert Hull, Maintenance

Lumber & Plywood Div.
St. Regis
P.0. Box:1598

Tacoma, Wa 98401

William White, Pres.
Sea-Tac Alaska Shipbldg.
1112 Alexander

Tacoma, Wa 98421

President/Manager
Shakertown Corp.
Winlock, Wa 98596

President/Manager
Simpson Timber Co.
Shelton, Wa 98584

President/Manager
Standard Brands
P.0. Box 488
Sumner, Wa 98390

President/Manager
Stang Hydrorics, Inc.
2339 Lincoln Avenue
Tacoma, Wa 98421

Frank Lynott

Tacoma Beatbldg. Co.
1840 Marine View Drive
Tacoma, Wa 93427

President/Manager

Tacoma Industrial Suprlv
4624 Pacific Hwy. E.
Tacoma, Wa 98424

President/Manager
Thurston County Engr.
3730 Blvd. Road
Olympia, Wa 98503

President/Manager
Tubafor Mill., Inc.
Morton, Wa 98356
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. S. Gypsum Co.
i

2301 Tavinr Way
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?imea Idc.
'~%305 So. Tacoma Way
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__:rae Wolfe
Spencer Air Craft
2410 Dalias Ave., E.
-t atrle, WA 98108

~-Ed Bevis

Bevi.. Charles M. & Assoc.

15304 Stewart
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Iaan “aydel?

yupar Jyrnamrics

250 Andover Fark W.
Leattle, WA 98188

. prt Ainderson
“encrete Technology
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‘i kobbins Company
. [Ofcas Street
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b MeClood & Scott Ford
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arard Fonda
v.reered Products Inc.
v Pacific Highway, E.
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P tdent/Manager

n. Irvigotior & Dev., Co.

1015 Big ‘enafor-d Road
o 's ¥ & iy
U ;*'\",,]1,‘\' T 1O 5T

M:1ler. Field Serv. Mngr.

xobert Hu!l, Maintenance
St. Regis

1220 St. Paul

Tacoma, WA

President
Howard Cooper Corp.

8501 N.E. Kililingsworth
Portland, OR 97220

President

Hydra-Power Systems, Inc.
5700 S.E. Johnson Creek Blvd.

Portliand, OR 97206

President/Manager

Hydraulic Repair & Design

7124 South 196th
Kent, WA 98031

President/Manager

Hydraulic & Air Equipment Co..

818 South Dakota
Seattle, WA 98108

President/ Manager
Rucker Products
5973 - 4th South
Seattle, WA

President/ Manager
Stacey Controls

13105 N.E. 124th Street
Kirkland, WA 98033

President/Manager
Salem Equipment Inc.
3371 "D" Street N.E.
Salem, OR 97301

President/Manager
Signode Corp.

6090 Maynard Ave. South
Seattle, WA 98108

President/Manager

Howard Cooper Corp.

5055 Fourth Avenue South
Seattle, WA 58134

President/Manager
Buchanan Fluic Systems
£55 South CGrcas Street
Seatile, Wa ©3i0&

President/Manager
Hyster Company
9892 - 40th South
Seattle, Wa 98118

President/Manager
Hydraulics Northwest
305 East 25th
Tacoma, Wa

Mr. Bob Lynch, Manager

St. Regis Paper Company
801 Canal Street
Tacoma, Wa 98421

President/Manager

Star Machine

241 South Lander Street
P.0. Box 3595

Seattle, Wa 98124

President/Manager
Kockums Ind.

~ P.0. Box 19358

Portland, Oregon 2721°

' President/Manager

Stand Hydronics Inc.
2339 Lincoln Avenue

© Tacoma, Wa 98427

A g
v

President/Manager
Simpson Timber Co.

3330 Overlake Parkway
Redmond, Wa 98052

President/Manager

| Black Clawson Inc.

P.0. Box 1028

. Everett, Wa 98206

 President/Manager

Western Machine Works, :

666 East 11th Street
Tacoma, Wa 98421

President/Manager

* Northwest Chain

2200 N.W. Savier Street
Portland, Orecon 97210

President/Manager
Farwest Equip. & Contrei
630 Garfield Stree:
Eugene, Oregon 37402

AFPENULA O



Totals as of 5/3/79 APPENDIX D

TACOMA PLEASE RETURN TO: Russell E. Clark
Tacoma Community College
: : COMMUNITY 5900 South 12th Street
. jll COLLEGE Tacoma, WA 98465

(206) 756-506"

Tacoma Community College is developing a Fluid Power program to train
technicians in hydraulic and pneumatic skills. To make this program
successful to the students and the industrial community, we need your
assistance by answering the following questions:

1. Does your company use people with Fluid Power skills? YESE] No 6

2. Does your company have a source of trained employees
with Fluid Power skills? Yes 12 < No .36

3. Does your company presently provide training for
employees need Hydraulic skills? Yes 21 No 26

4, Estimate the number of employees your company could
use next year trained in Fluid Power 37

5. Please check the skills and level of achievement a person
filling such a position in your compsny would need:

LEVEL 1 - Basic concepts and principles
LEVEL 2 - Skills adequate to adjust and operate (trouble-shooting)

SUITABLE SEGMENT FOR CONTINUING EDUCATION PURPOSES FOR YOUR STAFF

LEVEL 1 LEVEL 2  CONTINUING EDUL"Til

1. Basic Hydraulic Systems 14 33 8
~ 2. Basic Pneumatic Systems 18 24 i
3. Equipment Repair 8 29 5
4. Equipment Service 9 o 7
5. Equipment Installing 13 26 6
6. System Trouble Shooting 11 30 10
7. Design Hydraulic Systems 9 13 6
8. Electrical Systems 14 23 7
9. Electronic Systems 12 12 4
10. Machinist 9 15 3
11. Welding 9 18 6
12. Basic Hand Tools 8 22 5
13. Other 2 3 0

6. Would a Fluid Power Technician in your company have to
belong to any union? Yes 23 No 20
If so, which union?

Name, title and address of person completing this survey instrument.

Name
Title
Firm
Address

A seif-addressed stamped envelope is enclosed for your convenience.

-40_



FLUID POWER
Class and Lab Supplies

Budget

A. Open Account

Campbells open account $400/year
Amfac open account 600/vear
B. Budgeted
Supplies for 1st year Hydraulics and Pneumatics
~Office
Zerox

Blueprint paper chemicals
Hydraulic Hose and Fittings
Source
Hydraulic Steel Tubing and Fittings
Source
Pipe and Pipe Fittings and Couplings
Hydraulic and Pneumatic Component Parts

C. Travel

Field Trips for Students

f s Instructor Travel:

i Local

Professional Travel
Coordinators Travel w/SCC

&}

APPENDIX E

unbudgeted

$1,000.00

$ 400.00
300.00
200.00

1600.00

700.00

800.00
2850.00

$6800.00

650.00

150.00
150.00
300.00
$1,250.00



APPENDIX F

F. EQUIPMENT REQUIREMENTS

1. High Budget Equipment Items

Injection Molding Machine (1/3g) (Newberry)
2 hp. $ 2,500

Newberry Industries

Newberry, Ohio 44065

Blow Molding Machine (Rosode)
R35 - Model Number

Rocheleau Tool and Die Co.

650 North Main Street
Leominster, Mass. 01453 13,000

Paper Boiler (May have on TCC campus)
Model 36 - Check to see if true

Murcher, Inc.
P. 0. 772
St. Cloud, Minn 56301 2,767

Shearer Machine (Allen Bradley-Iron Worker)

Set of Tanks for Gas
Oxygen
Acetylene

Test and Flow Bench - 12' x 6' (std item)
Hydraulic Power System for Devices

Power Drill Press
Mock Ups (Hydraulic, Control Systems)

Ro1ling Tool Cabinet

A2~



2. FALL QUARTER

B. Hydraulic Equipment Lists

Rexroth

Ist Ytr. Item
1. Pumps
gear
vane (fixed)
Vickers 3 pieces
2 pieces
double pump
(variable voluine)
Piston (fixed)
Variable volume
Hydro Static closed loop
Direct &
Servo
Pressure Control
Relief Value
Direct Operated
Pilot Operated
Solenoid Pilot Operated
Sequence Counter Balance (V
Pressure Reducing
3. Directional Control Value
Industrial type control value
3-6 gal/min value
8-12 gal/min vaiue
35-50 gal/min value
Mobile Manual
Single spool w/relief (G
3 spool stock value (Gre
4. Floor Control Values
Needle
Non compensated
Pressure Comp
Temp & Press. Comp
5. Fluid Conditioners
Heat exchange (Young 1)
(water to oil)
6. Return Line Filter
(gresen-1)
(schrocher filter indica
7. Tank Heater (Chromalux)
8. Float switch ( 1)
9 Filter Breather (Renz 1)

80 each | 2.

Sightglass (leng)
11.  Clean out Covers Racine
12.  Hydraulic Fluid Y/« '@~
Fluid test kits (guif oil)
13.  Teols (total)
(1) set of screw drivers
blades/philips

(2) Socket Set 378" (Engl

(EQUIPMENT NEEDS

APPENDIX F
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‘1Cost

200
200

200
900
300

100
300

25
75
100
200

120

30
100

80
80

15
10

30
395

150



14.

15.

16

17
18.

19.
20.

APPENDIX F

Set of nut drivers

)
) open end wrenchs set

) Allen wrench (lex) in box

) Pair of water pump pliers (channel lock)
) Soft end hammer

Vickers Demonstration Cut away set $ 2.540
(start up Costs-either Ist or 2nd year) :
Fluid Test Kit: Gulf 0i1 Co. 395
P.0. s9:0k9
Houston, TX 77001
Hydraulic Motors 1,000
(1) Vvane Vickers, Parker
(2) Piston Vickers
(3) Gear Webster, Buchanon
(4) Cessna Spencer Aircraft
%53 Law speed high torgue Ross, Charlynn
6) Radial Piston * Sundstrand
Cylinders Parker, Atlas, T. Johnson 500
0i1 & Air Cunningham 318 So. Webster St.
Actuaters
0il1 & Air
Constant Speed Drives
Electric Drive Motors & Couplings
$ 12,105

2434



3. MWinter Quarter Equipment Needs

A. Electrical Controls

1.
-

Continuity Tester
Allen Bradley

1 each

Motor Starter

Auxillary Co.

Relay

Relay Timer

Push Button (Green)

Stop Button

3 Position Switch Selector
Pilot Light ‘
Transformer

3 Heater elements (over load)

Hoffman Panel
" xi14"
Mounting Plate

Automatic Timer
305D-011-A-10-PX

Allen Bradley
I1luminated Push Pull Switch
Pressure Switch
Limit Switch
Limit Switch
Limit Switch

#14 Wire (Electrical)

Terminal Blocks

Total

$10/ea - 2

70980D 103
1495F1
700N800
700NT400
800TB1T
800768
800TJ2A
800TP16R
1497N27
N34

C-H
816P14

ATC 115 V-AC

8C0TFxQ
836T-T251J
802T-P
802T-D
802T-B

-44-
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B.

Pneumatic

Filter, Lubricator and Regulators
Moisture eleminators
Valves - Directional

Poppet

Spool

in live mount

Quick Exhaust Valves
Air Hose and Brass Fitting
"~ Push-lock
Fittings
1/4" Plastic Tubing (E)

Brass Fittings

Air Logic Machines
See if we can get a distributor to loan

Single and double acting Air Cy]inders

Air Motors

Valve
Piston

(Gardner Denver & Chicago Pneumatic)

£a5-
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4. SPRING QUARTER EQUIPMENT NEEDS

Fitting Hose

1.

10.

1l.

iZ.

13.
14.

Cabinets-Weatherhead
fitting storage ;
6 each 50 draw fitting cabinet FH-135 $150 ea

Tube Benders (hand powered)

1/4 in.

. B Parker as Imperial Eastmen
1/2 "

5/8 n

3e "

1 n

Set of hand dies for cutting pipe
Rigid
(any plumbing )

Pipe Threader-Rigid #535
w/ 811 universal die head
1/2 to 2 in. pipe.

stand for it

Pipe support

Hand Cronked tube bender w/case
Parker Model 412

Jack Ogle Co.

Seattle

Parker tube flaring
Hydroflare kit w/dies .

Combination flaring Parker
Jack Ogle Co. -
11 ea. Imperial #400 F $35 ea (5)

Tube Cutters
llea. 274 F.C. Imperial Eastman $6 ea (5)

Tube Reamer
11 ea. 208 FF5 Imperial $15 ea (5)

Hose assembly Machine (Hose Winder)
2 press reusable Compling

Imperial Eastman

398 FA

(hats-389 FA may not be available)

Weatherhead (Call-a-crimp press)
T-401 w/electric motor & pump)
Fittings &

Seattle

Weatherhead Hose cutting & Shivivg machine
T-75-3

8" heavy duty vise

Heavey duty work bench
e -46-

(3)

APPENDIX F

#50/ea.

$350

100

$1,000
$250
$60

$200

$800

$35
5175

$ 30

$ 75

$700

$650

$950
$200

$500



APPENDIX G

EQUIPMENT AND SUPPLY NEEDS FOR WELDING COURSES

WELDING COURSE NEEDS
(NON-CERTIFIED PROGRAM)

Enuipment for Welding Room :

a) Insulated rack oven (heated w/1light
bulbs) to keep welding rods dry-
warm to touch.

b) Shearer-Hacksaw

Grinders-Polishers

Oxy-Acetylene Gas Generators

Manifold System -

w/acetylene in separate compartment

W/Oxygen n n n

. 0
S~—

Equipment (Per Station)
Welding-Electric (A11 Unites are to be
complete w/cords and leads)*:

Miller (250 Twin)

Hobart (TR-250)

Lincoln (Idralara)

Stools in each Welding Booth
Valves & regulators w/hoses &
torches in each booth

a0 oo
~—

SUB TOTAL

Welding Supplies Found in Each Booth:

Welding Tips

Helmet w/shaded 10 lense plus clear plastic lense
Chipping Hammer

Wire Brush

Leather Coat or Cape Sleeve and Apron
Leather Gloves

Rods and Supplies

Striker

Goggles

Tip Cleaner

Pliers

Sledge Hammer

Welder Cap

6' Tap

Types of Welding Rods Used:

EGOH

EGO10

E7018

E7024

#7 Mild Steel Wire - Size 3/32" x 36" Stick
25 m Brazing Rod 3/32" x 36" Rod

-47-

Unit
Cost Quan Total

$ 391 1 $ 391
| 500

{ 100

1800 1 1800
600 3 1800
600 3 1800
600 3 1800
34 12 378
200 12 2400
$10969

11

4

1

36

8

1

1

4

2

2

3

5

3

18

111

$500



APPENDIX G

EQUIPMENT AND SUPPLY NEEDS FOR WELDING COURSES - (Cont.)

5. Staff - 5 hours of part-time/week

One Hour of Lecture Per Week
Two 2-hour Labs (close supervision)
Instructor Preparation time

*See Appendix G (listing/quote from Oxygen Sales).

-48-



‘] , APPENDIX G
Quotation from

%ual OXYGEN SALES and SERVICE, Inc.

el COMPLETE WELDING SUPPLY SERVICE

2043 SOUTH 35th « TACOMA, WASHINGTON 98409 =« (206) GR 4-9434
P.O. BOX 11393 « TACOMA, WASHINGTON 98411

April 23, 1979
TO: Russel Clark DATE
C/0 Tacoma Community College
Faculty Office Building 12
5900 South 12th
Tacoma, WA

IN RESPONSE TO YOUR INQUIRY, WE ARE PLEASED TO SUBMIT THE FOLLOWING QUOTATION:

e Quantity DESCRIPTION UNIT PRICE | Unit| TOTAL PRI"®
1 Miller-Dialarc 250 AC/DC Power Supply 610.00| Ea,
1 Lincoln-Idealarc 250 AC/DC Power Supply 568.00|Ea
# 1 Welding Cable .93| Ft.
36 Lenco L-12 Lugs .60 |Ea
12 Lenco M-250 Electrode Holder 9.00 |Ea
12 Lenco EG-300 Ground Clamp 3.95 |Ea

1 Despatch WSC-1-25 Electrode Oven 391.00 |Ea =
12 Bernard 3600 Welding Booth 149.50 |Ea
12 Bernard 3601 Weld Spatter Shield 19.50 |Ea
12 Bernard 3604 Stool 34.50 [Ea

12 Bernard 3605 Curtain Rod & Hooks 57.50 [Ea i
12 Bernard 3606 Curtain 35.50 [Ea

2 _ PLUS SALES TAX IF APPLICABLE

DEBIVERY::LEts ea e __ AFTER RECEIPT OF ORDER

ABOVE DELIVERY SUBJECT TO DEIAY BY REASON OF ACTS OF GOD, STRIKES, LOCKOUTS, FIRES OR ANY OTHER CONTINGENCY,
WHETHER OF LIKE NATURE OR OTHERWISE, BEYOND THE CONTROL OF SELLER.

TERMS: Thank you for this opportunity to quote

F.O.B. Very Truly Yours

b P e OXYGEN SALES & SERVICE, INC. :
BY.

-49- TiTLe_Bob Underwood, Sales Rep.




APPENDIX G
Quotation from

%ka OXYGEN SALES and SERVICE, Inc.

Fati%ﬁal welding

supply association COMPLETE WELDING SUPPLY SERVICE

2043 SOUTH 35th « TACOMA, WASHINGTON 98409 +« (206) GR 4-9434
P.O. BOX 11393 « TACOMA, WASHINGTON 98411

April 23, 1979
TO: DATE

IN RESPONSE TO YOUR INQUIRY, WE ARE PLEASED TO SUBMIT THE FOLLOWING QUOTATION:

TEM | Quantity DESCRIPTION UNIT PRICE | Unit| TOTAL PRICE

1 Western Enterprise MD-9-6 Manifold (Oxygen) 787.00 Ea

1 Western Enterprise MD-1-4 Manifold (Ac:tylene) 1,003.83 Ea

12 Western Enterprise WSV-1-1 Line Station Valves 15.25 Ea

- ji2 Western Enterprise WSV-1-2 Line Station Valves 15.25 Ea
12 Western Enterprise WSR-1-1 Line Station Regulators 41.0Q Ea
12 Western Enterprise WSR-1-2 Line Station Regulators 41.0Q Ea

6 Rexarc (or equal) 2-04-560-G Pipe Station Drops 87.62 Ea

6 Rexarc 2-04-560-R Pipe Station Drops 87.62 Ea

12 Victor S-250-D Station Regulator 44,50 Ea
12 Victor S-260-A Station Regulator 44,50 Ea
12 Vict;r 100 Cutting Attachments 43,50 Ea
12 Victor CA-1350 Cutting Attachments 57.50 Ea
2L Victor Type 13 Sizes 000 thru 2 Tips : 10.80 Ea

PLUS SALES TAX IF APPLICABLE

DELIVERY: _~ AFTER RECEIPT OF ORDER

ABOVE DELIVERY SUBJECT TO DELAY BY REASON OF ACTS OF GOD, STRIKES, LOCKOUTS, FIRES OR ANY OTHER CONTINGENCY,
WHETHER OF LIKE NATURE OR OTHERWISE, BEYOND THE CONTROL OF SELLER.

TERMS: " sgpid Thank you for this opportunity to quote,
2 (O SO S L S

ABOVE PRICEFIRM FOR ________ DAYS

Very Truly Yours
OXYGEN SALES & SERVICE, INC.

BY.

-50- TITLE




Quotation from APPENDIX G

&3 OXYGEN SALES and SERVICE, Inc.

B COMPLETE WELDING SUPPLY SERVICE

supply association

2043 SOUTH 35th « TACOMA, WASHINGTON 98409 +« (206) GR 4-9434
P.0. BOX 11393 « TACOMA, WASHINGTON 98411

April 23, 1979
TO: DATE

IN RESPONSE TO YOUR INQUIRY, WE ARE PLEASED TO SUBMIT THE FOLLOWING QUOTATION:

-ITEM | Quantity DESCRIPTION UNIT PRICE | Unit| TOTAL PRICE
12 Victor 50-R Reverse Flow Check Valves 5.90| Ea
12 Victor 60-R Reverse Flow Check Valves 5.90| Ea
12 Victor 3/16x12 1/2 Hose 8.91| Ea
12 Jackson H-L-A Welding Helmet 18.85| Ea
12 Lenco LH-2 Chipping Hammer 3.25| Ea
12 Fibre Metal IM-70 Goggles 4,10| Ea
2 Misc. Items Wire Brush .90| Ea
12 Misc. Items Tip Cleaners 2.25| Ea P
12 Misc. Strikers .80| Ea
12 Misc. Black Sabre Gloves 8.05|Pr
12 Misc. Cape Sleeve & Apron 35.64| Ea
Lincoln Fleetweld 5P 1/8" (E6010) .52k Lb
Lincoln Fleetweld 35 1/8" (E6011) .538 LA
e R ———— PLUS SALES TAX IF APPLICABLE

DELIVERY: = AFTER RECEIPT OF ORDER

ABOVE DELIVERY SUBJECT TO DELAY BY REASON OF ACTS OF GOD, STRIKES, LOCKOUTS, FIRES OR ANY OTHER CONTINGENCY,
WHETHER OF LIKE NATURE OR OTHERWISE, BEYOND THE CONTROL OF SELLER.

TERMS: L%
F.O.B.
ABOVE PRICE FIRM FOR

t Thank you for this opportunity to quote,

Very Truly Yours

. DAYS OXYGEN SALES & SERVICE, INC.

BY.

5 e TITLE




Quotation from APPENDIX G

%83 OXYGEN SALES and SERVICE, Inc.

T, i COMPLETE WELDING SUPPLY SERVICE

supply association

2043 SOUTH 35th « TACOMA, WASHINGTON 98409 <« (206) GR 4-9434
P.O. BOX 11393 « TACOMA, WASHINGTON 98411

April 23, 1979
10 DATE

IN RESPONSE TO YOUR INQUIRY, WE ARE PLEASED TO SUBMIT THE FOLLOWING QUOTATION:

‘M | Quantity DESCRIPTION UNIT PRICE | Unit| TOTAL PRICE
Lincoln LH-78 1/8" (E7018) .525 |Lb
Lincoln Jetweld 3 1/8" (E702k4) 493 |Lb

PLUS SALES TAX IF APPLICABLE

DELIVER Yo — _____ AFTER RECEIPT OF ORDER

ABOVE DELIVERY SUBJECT TO DELAY BY REASON OF ACTS OF GOD, STRIKES, LOCKOUTS, FIRES OR ANY OTHER CONTINGENCY,
- WHETHER OF LIKE NATURE OR OTHERWISE, BEYOND THE CONTROL OF SELLER.

MERMASH. sl s e Thank you for this opportunity to quote,
=" FOI Very Truly Yours
ABGE PRICE FIRM FOR. sty O OXYGEN SALES & SERVICE, INC.
BY

TITLE

e



APPENDIX G

MARK VIII-2°

POLY-WELD SYSTEM

EIGHT 200 AMPERE DC WELDERS IN ONE UNIT

EIGHT operators weld from ONE
D C power source

The unique MILLER POLY-WELD SYSTEM
features individual power-packed modules
housed in a common cabinet which can pro-
vide remotely controlled welding current to
as many as eight stations anywhere in a wide
radius from the main unit.

Virtually any combination of welding power
from 40 to 800 amperes at 40 volts, 100%

duty cycle, or 40 to 1,000 amperes at 40
volts, 60% duty cycle, is available for a wide
variety of applications. Each of the eight
modules provide 40 to 350 amperes of d-c
(200 amperes at 40 volts, 60% duty cycle).

Compact construction means that the MARK

VIlI-2 can be lifted with a crane or moved
easily with a fork-lift truck.

USERS:

® Bridge Contractors
® Shipyards

® Pipe Fabricators

® Foundries

@® Power Plant Erectors

® Assembly Lines

® Weld Shops, Welding Schools

@ Structural Fabricators and Erectors

=53=

NWSA: 340

FORM: PS

DATE: NOVEMBER, 1974
SUPERSEDES: PS-7

INDEX NO.

DC/10.0

milles

MARK VIiI-2
STOCK NO.  VOLTS

900 801  230/460

OPTIONAL VOLTAGES
901 346 208/230/4
901 347 230/380/460
901 348  230/460/5/



SPECIFICATIONS

(Subject to change without notice)

APPENDIX G

D-C AMPERES INPUT AT RATED
RATED WELDING CURRENT OUTPUT WELDING LOAD OUTPUT
AT 40 VOLTS CURRENT 60 Hz, THREE PHASE
E gIANNGGLEE CIRCUIT 230 460 4 ool
SINGL
MODEL MODULE MAIN TRANSFORMER MODULE | VOLTS | VOLTS voiTs | KvA | Kw | DIMENSIONS [ NET SHIP
Height 704"
200 Amps 800 Amps 1600 Amps (178 cm) |4160 Ibs.|4210 Ibs.
MARK VI11-2 @ 60% @ 100% @ 25% 4Ll hats 52 68 | 48.6 | Width 72"
| e D Cyel Amps Amps Amps » (182 cm) (1886 (1909
Duty Cycle Duty Cycle uty Cycle Depth 40" Kilos) kilos)
(101 cm)

Also suitable for operation on 50 Hz with associated changes in output.

Meets sp CSA (Canadian Standards Association) listing.

Standard MARK VI1i-2 is wired for 230/460 volt operation. Other voltages available at additional cost.

LISES

e Shielded Metal-Arc (Stick) Welding
Gas Tungsten-Arc (TIG) Welding
Gas Metal-Arc (MIG) Welding
Submerged Arc Welding

Stud Welding

Stress Relieving

Air-Carbon-Arc Cutting and Gouging

Magnetic Particle Inspection

STATIC VOLT AMPERE
CURVES

Resistive Loading 60 Hz Input

D-C VOLTS

" " . " A

[+] 100 200 300 400 500 600 700
D-C AMPERES
DUTY CYCLE CHART
60 Hz Input
2000
1500 \‘,\ 2
Or4,
aooaﬂ:ZH,M
1000 °°Uzi§"ﬁu, .

N @
o o
e o

WELDING AMPERE
T

v eheacrierH
— 1]

v

w
°
-3

250 Sy,

1000
£/
200 %

<

150

10 15 20 25 30 40 50 60 70 80 90 ¢
% DUTY CYCLE

Duty cycle holds true for either 50 or 60 Hz

FEaTLIE S

e Remote current control capability

D c straight or reverse polarity

Iindividual units can be paralleled

Compact and easy to move about

All weather protected and corrosion resistant
115 volt a ¢ receptacle

Built-in means for providing
a common ground

Designed with operator safety in mind

(o}

Module close-up illustrated with protective covers re-
moved. Note the standard and remote switch, circuit
breaker reset button, positive and negative secondary
welding output terminals with choice of ground linkage,
weld control rheostat, strain relief bar and remote current
control receptacle.

Immediately below No. 8 module, illustrated above, is a
protective cover which shields a dual 115 volt, 50/60
Hz ac receptacle with power to operate accessory tools,
even while welding. On the left is an on-off button set used
to energize the control circuit, fan units and primary con-
tactor. A pilot light further left will indicate when the
Mark VIII-2 is energized.

-ha-



A MILLER, VIII-2 is illustrated
in use, along with other MILLER
welders, on a multi-story steel
structure. As many as eight op-
erators are taking advantage of
this model’s ability to allow
widely scattered welding oper-
ations simultaneously.

ECONOMIES AND ADVANTAGES WITH THE MARK VIi-2

WELD QUALITY CONTROL PLUS
REDUCED LABOR COSTS

Each of the eight welders can be remotely con-
trolled with an optional RHC-3 Remote Hand
Control. Remote current control throughout the
full range is preferred by weldors because one job
may require welding in all four positions — flat,
vertical, overhead and horizontal. For best results,
each calls for a particular amperage setting.

With the remote amperage control, the operator
can not only do a better welding job, but also
deposit more metal per hour. Amperage changes
are made at the work position, thereby eliminat-
ing time consuming trips to the welder.

Weld quality is also kept at a high standard
through the MILLER reactance control whichi aids
in providing the best possible arc characteristics.

PARALLELING

When the output of an individual module is not
sufficient for a particular welding job, two or
more may be paralleled since common grounding
of all modules in use is provided.

This paralleling feature means that the MARK
VIII-2 can take on air-carbon-arc cutting jobs,
submerged arc and other processes requiring high
amperages.

POLARITY CONTROL

With the MARK VIII-2, each individual operator
can use whichever polarity (straight or reverse)
he requires, as each module can be individually
controlled.

ALL WEATHER PROTECTION AND
CORROSION RESISTANCE

The MILLER MARK VIII-2 has double varnish im-
pregnated and baked cores and coils. The case
is designed to provide the maximum all weather
protection. Primary terminal board, fuse blocks,
and contactor are totally enclosed. These features
minimize the costly deterioration caused by rain,
salt air, snow, etc. This degree of weather pro-
tection and corrosion resistance normally costs

extra on individual welders. It is, however, stan-
dard on the MARK VIII-2.

POWER INPUT

The MILLER MARK VIlI-2 has approximately the
san.e power demand as individual rectifier type
units. Tremendous economies are achieved by
running power service to one welder instead of
providing eight separate power services to eight
separate disconnect switches to run eight arcs.

SIZE

The MILLER MARK VIII-2 occupies approximately
1,4 the space needed for individual welding power
~ources. This is especially important where con-
tracwi- find space at a premium. Many schools
mount the MARK VIII-2 overhead to save valuable
floor space. The MILLER RHC-3 remote hand
amperage control is then used in each welding
trainee’s booth.

HANDLING TIME AND COSTS

Only one MARK VIII-2 is required for eight op-
erators as compared with eight individual welders.
Thus, the MARK VIII-2 may be moved and set up
quickly and easily with considerably less hand-
ling time and costs than with moving eight
individual units.

CABLES

In addition to the economy provided by a single
primary cable and common grounding cable, the
MARK VIII-2 needs only a lead cable and the
remote amperage control cable from the power
source to the operator.

MAINTENANCE

Should an individual module require mainte-
nance, it is not necessary to shut down the entire
system to service this particular module. Each
MARK VIII-2 is furnished with a panel which fits
over the area where the module was removed.
This insures uninterrupted and continuous air
flow.

-55.



APPENDIX' G

OPTIONAL ACCESSORIES

AUTOMATIC FAN TIME CONTROL SYSTEM
(Stock No. 040 364)

Where the welder is subjected to corrosive environ-
ment and severe contamination, the optional auto-
matic fan time control for the welder’'s dual fans is
recommended. This control is designed to turn off
both fans during periods when not needed. It is a
sealed device which activates both fans when the
arc is struck. When the arc is broken, the fans are
turned off automatically after a three minute interval.
The welder remains energized and generates enough
heat to reduce condensation.

The fan motors of this superior cooling system are
totally enclosed. Continued efficiency is assured
through the use of lifetime lubricated ball bearings.

RHC-3 RENMIOTE HAND AMPERAGE CONTROL
(Stock No. 040 056)

Enables operator to control amperage right at the
work area. Effective when using the POLY-WELD
SYSTEM where eight operators weld in various posi-
tions at different distances from the power source.
Saves time and assures weld quality. Furnished with
20’ (6.09 meters) cable and plug.

ENSSFRIBUARER) By

°
mlllel’ ELECTRIC MANUFACTURING CO., APPLETON, WISCONSIN 54911

““CREATORS OF THE WORLD'S FINEST WELDERS"’

-hA-
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NEW Bernard

It costs less to buy
than to build!

1

\
\ :
LA

YIIZD corPORATION | BERNARD DIVISION

APPENDIX I

FORM 2805

A great way to organize your metal fabricat-
ing bench work in one sturdy, convenient,
shielded area. The center can be used for
stick, MIG and TIG welding, cutting, brazing
and other bench work.

Made of durable steel, the table features welded
construction. The wide, waist-high table top and
grate makes the center ideal for use in the shop,
training center or vocational school. The table has a
slag tray built-in that helps keep the floor and work
area clean. Each table comes ready to assemble
with grate, ground lug, slag tray and rod holder. A
line of accesories — from curtains to weld spatter
shields adapt the Metal Fabricating Center to your
application.




APPENDIX I

BERNARD
WETHE, FETRTaV I Tl

ADJUSTABLE TABLE WITH GRATE - PART NO. 3600

Includes: Grate w/Ground Lug, Floor Levers, Slag Tray and Rod Holder.
Shipping weight. 129 Ibs.

FEATURES

TABLE FRAME is 12 Gauge.
Steel welded construction.

STEEL GRATE on table top mea-
sures 24” x 36" constructed of
3/16” x 1” steel bars. One-piece
replaceable grate.

FLOOR LEVELERS allow table to
sit level on uneven floors, or to
be bolted down.

SLAG TRAY beneath grate is easy
to clean.

30" - 33

TABLE is easy to assemble and
height is adjustable.

Replaceable Grate Part No. 3632

ORDER ACCESSORIES SEPARATE

< { T~ #3601 WELD SPATTER SHIELD
= \{N 18 gauge steel — 12” high.
Shipping Weight. 16 Ibs.

#3603 TOOL CABINET
18 gauge steel all welded
construction - completely
assembled. 24” deep x 13"
wide x 17” high.
Shipping Weight. 30 Ibs.

#3604 STOOL
Adjustable height with swing-
wood seat.
Shipping Weight. 22 Ibs.

CURTAIN ROD
WITH HOOKS

CURTAIN
2-Curtains in lllustration

SPATTER SHIELD

GUN OR ROD HOLDER #3605

GRID TOP W/GROUND LUG CURTA'N ROD & HOOKS

ADJ. HEIGHT TABLE 3/4” Pipe & Connectors with
20 hooks.

Shipping Weight. 21 Ibs.

#3606 CURTAIN (each)
. 12-Mil dark green screen 44
] x 104 with reinforced grom-

mets. Two required to com-
pletely surround work area l

and weldor.
Shipping Weight. 5 Ibs. (each)

BERNARD

Box 667, Beecher, Illinois 60401
Phone: (312) 946-2281 -99-
XTI} corPORATION | BERNARD DIVISION
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SKETCHES OF SCC BOOTHS (WELDING)
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INTRODUCTION

Tacoma Community College indicated its first interest in a training
program for Energy Technicians in the fall of 1976 when the College filed
a program alert for "Energy Efficiency Technician" with the Washington
State Board for Community College Education. As stated in that original
alert, the goal of the College was to develop the following:

"A two-year program designed to graduate technicians who can work
in the field of energy utilization and conservation. They will
assist with planning, installing and monitoring existing and
new systems of heating, ventilation, air conditioning, and
lighting of new and existing structures."

The filing of the alert created considerable interest and concern
statewide. This reaction eventually forced the College to make an effort
to further develop the definition of an "Energy Efficiency Technician" and
to show a need for this type of training program. The resulting alert
classified the prdgram as an emerging technology.

To acquire more data about the need for people trained in the new
technology, the College contracted with the Northwest Educational Associates,
Longview, Washington, to conduct a statewide needs survey. The comprehensive
survey was accomplished during the summer of 1977. The results of the study,
including recommendations, and a Tist of the membership of the statewide
advisory committee established to guide the study are included as Appendix A.
The findings of the study prompted the State Board for Community College
Education staff to recommend that Tacoma proceed with the offering of
supplemental courses and continue statewide development activities.

In an effort to carry out this charge, Tacoma Community College, with
financial support from the State Board for Community College Education,
organized the Northwest Energy Management Consortium in December, 1977. The
consortium, composed of representatives from six community colleges (Spokane
Community College, Lower Columbia Community College, Seattle Community College,
Edmonds Community College, Columbia Basin Community College and Tacoma Community
College) met with industrial, commercial, architectural, engineering and
institutional representatives to formulate the educational components of the
energy curriculum. An end product of the consortium's efforts was the sub-
mittal of a proposal to the Office of Education in response to RFP 78-63: a
request for bids on the development of a national community college curriculum
for energy management/use.

L9



INTRODUCTION - (Continued)

The Northwest Energy Consortium was an unsuccessful bidder for the
curriculum development project. However, the successful bidder, Technical
Educational Research Center, Waco, Texas, has accepted Tacoma as a test
site for the new curriculum. The Energy Advisory Committee listed in
Appendix A recommends that Tacoma implement the Energy Management
Technician Program described in this proposal.
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IT. DESCRIPTION OF PROGRAM

A. Rationale for the Energy Management Technician Program:

Modern equipment used in homes, businesses, institutions and factories
has become more complex. It typically consists of systems utilizing com-
binations of mechanical, electrical, thermal, fluid and/or optical components
~and, frequently, these systems are controlled by electronic computers and
microprocessors. In addition to the technical specialists currently employed,
a growing need exists for systems-oriented technicians who possess combina-
tions of skills and abilities, and can apply them in jobs to deVe]op, con-
struct, test, operate, maintain, install or sell modern equipment. Many of
these jobs are related, either directly or indirectly, to our country's
increasing emphasis on conservation.

The equipment associated with energy production,‘conservation and
utilization is typical of modern complex equipment--it may have electric
motors, heaters, lighting, electronic controls, mechanical drives and
linkages, thermal systems for heating, cooling, drying, melting or fusing,
lubricants, optical rf or microwave systems and communication links, pneumatic
and hydraulic drives, controls and cushions and, in some instances, involve
nuclear radiation. To work with this type equipment requires understanding
of the various technical disciplines ar” their interrelationships.

A curriculum for preparing an interdisciplinary technician with real
comprehension of the interrelationships in energy systems requires a broad
technical base. The courses should be practical, but they also should
include basic understanding of physical and chemical principles. The
technologies associated with production, conservation and utilization of
various forms of energy are changing rapidly; thus, the Energy Conservation-
and-Use Technicians must be prepared for the tasks presently required, and
learn new technical phenomena, materials, processes and equipment as these
appear on the job. They must be versatile and capable of Tateral mobility
within employer organizations.

This document describes the design of a technical, interdisciplinary
curriculum and presents detailed course and module outlines for all the
curriculum listings. Technical Education Research Center - Southwest
currently is under contract to the U.S. Office of Education to develop the



II. DESCRIPTION OF PROGRAM - (Continued)

curriculum and instructional materials, and to evaluate them in at least
six postsecondary institutional field-test sites, beginning in the fall
of 1979, of which Tacoma Community College will be one.

B. Definition of Energy Conservation-and-Use Technician:

Prior to designing the Energy Conservation-and Use Technician
curriculum, it was necessary to define the technician. The first step
in this definition was to identify fields in which such a technician
might be employed; e.g.:

Energy-related research and development .

Energy production (electric power plants, solar collection, etc.).
Energy use (factories, buildings, equipment, etc.).

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

Similarly, it was necessary to identify functions such a technician
might perform; e.qg.:

Provide direct support to engineers/scientists.

Operate and/or maintain mechanical, electrical/electronic,
electromechanical or more comnlex equipment or systems.

Perform building "operating engineer" services (operations and
maintenance of building HVAC, electrical and mechanical systems).

Perform systems operational tests and analyses.

Perform energy-use audits.

Perform energy conservation technical services: construction,
retrofits, load balancing, etc.

Based on the criteria noted above, a very general definition of an
Energy Conservation-and-Use Technician was formulated:

A systems oriented worker who possesses a combination of
skills and abilities and can apply this interdisciplinary
capability in jobs to develop, construct, test operate,
maintain and/or install modern equipment used in homes,
businesses, institutions, factories and other installations.
Typically, this equipment consists of systems utilizing
combinations of mechanical, electrical, thermal, fluid and/or
optical components, and frequently these systems are controlled
by electronic computers or microprocessors.

-6-



II. DESCRIPTION OF PROGRAM - (Cohtinued)

Detailed job descriptions and a task inventory for Energy Conservation-
and-Use Technicians are presented in Appendix D of this document.

C. An Emerging Technology:

A new generation of "systems oriented" technicians is needed to develop,
install, operate, maintain and repair this type of equipment. Narrowly
trained specialists are no longer sufficient or adequate for these tasks;
the demand of this changing technology is for interdisciplinary technicians
with combinations of technical skills and knowledge. Recent surveys indicate
that at least 79,000 of these technicians will be needed in the next decade
in a variety of occupations; in research and development labs as support to
engineers and technicians; in power plants and factories to develop and
maintain production equipment; in service organizations as energy audit
technicians; in businesses, institutions, hotels and apartments for responsi-
bilities in maintaining the "plant equipment;" and in sales and installation
of new, energy-related equipment such as solar heating or electric conversion
systems.

Programs at postsecondary institutions for training Energy Conservation-
and-Use Technicians will require a technically broadbased curriculum with
flexibility of modular instructional materials to allow a school to "tailor"
the curriculum to local and/or regional needs. A search of schools, for

energy-related programs or supporting curriculum materials of this type, has
not produced evidence that either exists.

In October, 1978, Technical Education Research Center - Southwest was
awarded a contract (#300780551) from the U.S. Office of Education (USOE),
Bureau of Occupational and Adult Education, to begin a project to develop
and test curriculum modules, develop a program planning guide and conduct
limited dissemination and familiarization activities for two-year post-

secondary preparatory programs for Energy Conservation-and-Use Technicians
(ECUT).

The curriculum is being designed for a broad technical based, inter-
disciplinary technician (described previously). Survey data indicate that
graduates of such a program will have employment opportunities in a large
number of different jobs related to energy and modern industrial equipment.
Consequently, the curriculum design is based on tasks and knowledge required
from several distinctly different jobs.

R A
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IIT.  ASSESSMENT OF NEED

When surveying the need for an emerging occupational specialty,
the College is first confronted with the basic problem of definition.
In order to obtain useful information about potential employment, the
surveyor must request feedback on not only the number of potential jobs
but also the respondents definition of the specialty being surveyed.

The first needs survey ever performed in the State of Washington
for the occupational specialty, Energy Management Technician, was per-
formed during summer, 1977. The state-wide needs assessment, which
surveyed 400 employers, was conducted for Tacoma Community College, by
Northwest Educational Associates. The item by item summary of the 148
employer responses to this survey follows:

Item ]

a. Do you currently employ persons who pzrform any of the above tasks?
103 employers said Yes
35 employers said No
10 employers gave no response

b. How many perform these tasks as their sole responsibility?

133 employers reported a total of 04 persons performing these tasks as
their sole responsibilities

c. How many have other job responsibilities? List other responsibilities:

125 employers reported a total of 739 persons having shared responsitbilities.
For a Tist of responsibilities. (Appendix B)

d. What additional training is necessary for persons with shared job responsi-
bilities to adequately coordinate energy usage?

Nearly 50% (70 out of 148) responded to this item. For a,list of additional
training refer to survey report, page 14-15. (Appendix B)

e. If you do not currently employ persons who perform any of the above tasks,
how are the tasks performed?

31 employers responded to this item as follows:

parent company headquarters 3
employees as requested 12
consulting personnel (outside contracts) 7
company engineers 9



III.  ASSESSMENT OF NEED - (Continued)

Item 2

a. Is the number you currently employ for this purpose more or less or about tge
same as five years ago? Three years ago? One year ago?
Five years ago: 40 employers reported "more"

6 employers reported "less"
40 employers reported "same"
62 employers gave no response

148 responses

Three years ago: 33 employers reported "more"
6 employers reported "less"
47 employers reported "same"
_62 employers gave no response
148 responses

One year ago: 20 employers reported "more"
2 employers reported "less"
60 employers reported "same"
_66 employers gave no response
148 responses

Item 3

What has been their turnover rate? (Report of average number of yearly replace-
ments)

38 employers reported a total of 34 average yearly replacements for an esti-
mated 4% yearly turnover rate.

110 employers gave no response.

- Item 4

Give the job title of the persons performing these tasks.

92 employers reported job titles and job descriptions. For a list of job
titles, refer to survey report, page 16-17. (Appendix B)

Item 5

What are the training requirements and work experience qualifications for such
a position?

115 employers reported training requirements in terms of educational level:
16 employers responded as requiring high school completion
26 employers responded as requiring at least 2 years of college
71 employers responded as requiring at least 4 years of college
2 employers responded as requiring at least graduate level
_33 employers gave no response
148 responses (See page 13 of the report) (Appendix B)

«10-



IIT. ASSESSMENT OF NEED - (Continued)

Item 6

Estimate salary for the abuve position (Beginning and maximum salary spread)

10-15,000 47 positions reported
16-20,000 56 positions reported
21-25,000 18 positions reported
26,000 and up 19 positions reported (See page 13 of the report)
(Appendix B)
Item 7

What are your projections, anticipations, and plans for hiring persons who per-
form these tasks during the next three years? (Report estimated total employ-
ment for each year)

A total of 78 employers responded. Of the 78 employers, 45 projected
115 new positions for the period 1978 through 1980.
70 employers gave no response.

The findings and discussion included in the report presented by Northwest
Educational Associates are included as Appendix B. '

In an effort to expand on the work of Northwest Educational Associates and
obtain employment information specific to Pierce County, the program development
advisory committee for Tacoma Community College's program structured another
survey instrument. This instrument was maiied to 227 emp1oyers during March,
1979. Eighty-five employers responded to the mailing. The results outlined
below are taken from the tally of the eighty-five responses, which is included
as Appendix C.

Survey Results:

Responses:
Two hundred twenty-seven needs assessment forms were mailed during March,

1979, to industries, commercial firms, architects, utilities, governmental units,
and public and private institutions. These units were considered as large energy
users, suppliers, or designers within Pierce County. Eighty-five (85) energy
units returned the surveys for a 37% return.

Analysis of Item Response:

Q. 1. The employers were asked to indicate the skill Tevel required.
(Level I-Basic concepts and principles. Level 2-Skills adequate
to adjust and operate).

~FEd



ITI.  ASSESSMENT OF NEED - (Continued)

(Cont.)

The tally shows a trend toward trouble shooting skills
(Level 2) in the area of H.V.A.C. (Heating, Ventilation,
and Air Conditioning). The responses were about equally
distributed between Level 1 and Level 2 on the other items.

Forty-five respondents stated they needed people with skills
listed; 32 respondents indicated they did not. This is a
fairly significant response for an emerging occupation.

The respondents indicated an average of 36 technicians would
be needed over the next five years. Most of the 36 are new
hires.

Forty-one respondents indicated they would send employees to
the program for continuing education.

Forty-six respondents indicated that continuing education
courses should be offered in the evening.

Most of the responses to this question listed knowledge of
control systems, air balancing skills, energy conservation
skills, HVAC knowledge and skills, and trouble shooting skills.

See Appendix C, "Tally and Coumncints," for resonses to Question
No. 8.
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IV. DEVELOPMENT OF CURRICULUM

Tacoma Community College developed a list of modules to be included in the
curriculum through consultation with the representatives of the trades, industry,
government, and with the State Energy Office. (Appendix E) The energy management
advisory group recommended focusing on the modules involved in residential, com-
mercial and industrial building envelopes and building energy management. They
developed a job description, (see Appendix D,) an understanding inventory list,
and a tentative task inventory for the technician. The survey instrument was
constructed in such a way as to give information on the level of skill requ}red
by each employer and areas selected for supplemental or continuing education.
(See Appendix B)

Tacoma Community College contacted the T.E.R.C. offices in Waco, Texas,
after they were awarded the Federal grant to develop the Energy Management
Curriculum. Materials were sent to TCC by T.E.R.C. and after study of the Tist
of modules that TCC had developedto date and the Tist of courses included in
the T.E.R.C. proposal, a recommendation was made to join the T.E.R.C. develop-
ment as one of their test sites.

On October 1, 1979, the Technical Education Research Center - Southwest was
funded by the U. S. Office of Education, Bureau of Occupational and Adult Education,
to develop and test a curriculum for Energy Conservation-and-Use Technicians.
This three-year program involves the following major tasks:

1. A national assessment cf employer needs for Energy Conservation-and-

Use Technicians.

2. An assessment of existing training programs and curriculum materials

for Energy Conservation-and-Use Technicians.

3. Design of a model curriculum and specification of course content

for preparing Energy Conservation-and-Use Technicians at two-year
postsecondary technical institutions and community colleges.

4. Development of modular instructional materials for all the technical

specialty courses in the model curriculum.

5. Field testsat at least six postsecondary institutions for the purpose

of evaluating the effectiveness of the curriculum and making revisions
to the developed instructional materials.
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IV. DEVELOPMENT OF CURRICULUM (Continued)

The curriculum for the T.E.R.C. Energy Technician Programvis given

below:
ENERGY CONSERVATION-AND-USE TECHNICIAN
RECOMMENDED CURRICULUM
QUARTER SYSTEM
~Contract Credit

First Quarter Lec. Lab. Hours Hours
Unified Technical Concepts I

(Physics) 3 4
Chemistry for Energy Technicians 3 2
Fundamentals of Energy

Technology
Technical Math I 3 0 3 3
Microcomputer Operations ' ¥ 4

Second Quarter

Unified Technical Concepts II
(Physics) : 2 4 7 5
Properties and Reactions of
Inorganic Materials
Energy Economics
Technical Math II 3 0
Fundamentals of Electricity/
Electronics 3 4 7 5

Third Quarter
Unified Technical Concepts III

(Physics) 3 4 7 5
Properties and Reactions of

Organic Materials 3 2 5 4
Energy Production Systems 3 0 3 3
Mechanical Devices and Systems o . 4 e N

12 10 22 17
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IV. DEVELOPMENT OF CURRICULUM (Continued)

Contact Credit
Fourth Quarter Lec. Lab. Hours Hours
Electromechanical Devices 3 4 7 5
Electronic Devices and Systems Z 4 6 4
Electrical Power and Illumination
Systems 4 2 : 6 5
Schematic and Blueprint Reading o 4 i 0
10 14 24 17
Fifth Quarter
Fluid Power Systems 3 4 7 5
“Microcomputer Hardware 2 4 6
Heating, Ventilating and
Air Conditioning 2 4 6 4
Energy Conservation 4 . " N &
11 14 25 18
Sixth Quarter
Technical Communications 5 0 5 5
Energy Audits 21 4 5 3
Instrumentation and Controls 3 4 7 5
Codes and Regulations . e -2 b 4
12 10 22 17

T.E.R.C. recognized that most schools will not be able to adopt the model
curriculum in exactly the form it is presented. Experience has shown, however, that
this model series as a starting point for "adopting" the curriculum to the special
capabilities and requirements of local institutions and technician employers. Many
of the schools will be able to utilize existing courses and to use the T.E.R.C.
developed materials as course reference materials.

Since the listing of the courses closely followed the 1is£ing of the
conceptual elements developed at Tacoma Community College (Appendix D), it was
recommended to the Energy Development Advisory Committee that TCC utilize the
curriculum as developed by T.E.R.C., thus eliminating large éxpenditures for
course development. The Committee passed the recommendation on April 27, 1979.
The description of the program courses are attached (Appendix E). Also, the
placement of courses in each quarter of the program is dictated by course pre-
requisites, as illustrated by the following flow chart. Appendix F is a listing
of the existing courses, as well as the new courses contained in the program.
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ENERGY MANAGEMENT TECHNICIAN PROGRAM CATALOG DESCRIPTION

UNIFIED TECH CONCEPTS I, II, III

101 Physics 5 Credits
102 Physics -5 Credits
103 Physics 5 Credits

Unified Technical Concepts I, II, III, are designed to teach
the basic principles of Physics as they apply to mechanical, fluid,
electrical and thermal systems. Practical applications and hands-on
laboratory work are stressed throughout the course.

Prerequisite: None

MICRO COMPUTER OPERATIONS 101
101 Micro Computer Operations 4 Credits

This course covers the operation and programming of microcomputers
used by energy conservation technicians. The first part of the course
(Modules MO-1, MO-2 and M0O-3) concentrates on general concepts such as
computer codes, binary arithmetic and major parts of most computers.
Then small microcomputer systems are studied and applied to typical
energy related data-gathering and control problems. In the third part
of the course, a larger, disk-based system is used. Its operation and
the kinds of software it uses are first studied and applied to energy
conservation problems. Finally, students learn athe elements of BASIC programming
Prerequisites: Permission of Instructor/Coordinator
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101 Energy Economics 3 Credits

Energy Economics develops the techniques necessary to evaluate the
economic impact current levels of energy production and use. The conceptual
format enables the student to apply appropriate tools to a diversity of
energy-related decisions in the construction redesignvmaintenance of buildings
and related systems. The course concludes with financial analysis of alternate
energy applications.

Prerequisite: None

104 Chem for Energy Technicians 4 Credits

Chemistry for Energy Technicians is an introduction to basic
chemistry concepts including a consideration of atomic structure
and the "language" of chemistry. Laboratory techniques are included
with an emphasis upon safety.
Prerequisite: None

105 Prep. and Reactions for Inorganic Materials 4 Credits

This course includes a discussion ot tine chemistry of gases,
metals and solutions. Materials properties and energy applications
will be emphasized.

Prerequisite: Chem 104

106 Prop. and Reactions of Organic Materials 4 Credits

Properties and Reactions of Organic Materials is a practical
chemistry course on the fuels, lubricants and plastics that an
Energy Conservation-and-Use Technician will encounter. The course
will include an evaluation of the materials properties and a brief
introduction to spectroscopy and nuclear chemistry.

Prerequisite: Chem 105
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111  Energy Production Systems -3 Credits

Energy Production Systems is an in-depth technical study of
processes and equipment used to convert energy resources (such as
geothermal and the sun) and fuels (such as coal and natural gas)
into useful energy forms, such as electricity, heat and motion or
light. This course will enable the Energy Conservation and Use
Technician to select optimum energy sources and equipment for maximum
economy, availability, efficiency and/or environmental quality.

In addition to its inclusion as a technical course in the two
year curriculum this course will also be used by postsecondary
institutions and employers as a retraining course in adult education.
Prerequisite: Permission of Instructor/Coordinator

101 Fundamentals of Electricity and Electronics 5 Credits

Fundamentals of Electricity and Electronics is designed to provide
the student with basic knowledge and skills in DC and AC electrical
circuits to include circuit analysis, recognition and use of electrical
componehts and electrical measurement instruments. Topics presented
include voltage, resistance, current, pawer. Ohm's Law, inductors,
capacitors, series and parallel circuits, phase resonance and circuit
transients.

Prerequisite: Permission of Instructor/Coordinator

121 Electro Mechanical Devices 5 Credits

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, transformers, DC and AC motors and generators.
Prerequisite: Permission Instructor/Coordinator
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121 Electro Mechanical Devices 5 Credits

Electro Mechanical 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, transformers D.C. and A.C. motors and generators.
Prerequisite: Permission of Instructor/Coordinator

104 Schematic and Blueprint Reading 3 Credits

Schematic and Blueprint Reading is designed to familiarize
the student with the standard symbols and techniques used in
schematics of electrical, mechanical, hydraulic and pneumatic
systems and structural blueprints. Devices and systems discussed
in other courses in the Energy Conservation and Use Technician
curriculum are used as examples. The laboratory stresses the
identification of parts and the relationships of the schematic
or blueprint to the system it describes.

Prerequisite: Permission of Instructor/Coordinator

112 Mechanical Devices and Systems 5 Credits

Mechanical Devices and Systems is an in-depth study
of the principles, concepts and applications of various
mechanisms that may be encountered in industrial applications
of energy use and conservation. The mechanical components
and systems are divided into eight modules of instruction,
covering operational principles, uses, maintenance, trouble-
shooting, and repair and replacement procedures. The procedure
or application portion of the modules will emphasize practical
maintenance and installation of equipment and selection and
specification of proper replacement components from manufacturers
catalogs.
Prerequisite: Permission Instructor-/Coordinator
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122 Electronic Devices and Systems 4 Credits

Electronic Devices and Systems is designed to provide
the student with a working knowledge of modern electronic devices
and the circuits in which they are employed. Electronic trouble-
shooting techniques are stressed throughout the course. Topics
presented include rectifiers, transistors, SCR's and triacs,
vacuum and .gaseous tubes, filters, amplifier circuits, operational
amp]ifiers,\hoise reduction, digital circuits and display devices.
Prerequisite: Permission of Instructor/Coordinator

123 Elec. Power and Illumination Systems 5 Credits

Electrical Power and I1Tumination Systems is designed
to provide the student with practical knowledge of electrical
distribution systems and contains a section with specific
emphasis on illumination systems. Topics presented include
three-phase electrical systems, generating stations, high-
voltage transmission and distribution systems, industrial and
residential power distribution, wiring and electrical codes,
illumination measurements, and indoor and outdoor lighting
systems.
Prerequisite: Permission of Instructor/Coordinator

132 Heating, Ventilating and Air Conditioning 4 Credits

This course is designed to give the student an overview of
heating, ventilating and air conditioning systems and a WOrking
knowledge of each component and sub-system. Emphasis is placed
on proper operation and maintenance to achieve maximum system
performance. ‘

Prerequisite: Permission of Instructor/Coordinator
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131 Fluid Power Systems 5 Credits

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 power circuits“
Hydraulic and pneumatic systems will be discussed with °
emphasis placed on troubleshooting and maintenance
procedures involved in each. Topics presented will include
fundamentals of fluid dynamics, conventional fluid circuits
and fluid power components.
Prerequisite: Permission Instructor/Coordinator

133 Energy Conservation 5 Credits

Energy conservation is designed to give the student
technical knowledge and specific skills and 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.
Prerequisite: Permission Instructor/Coordinator

111 Microcomputer Hardware (C.S.) 4 Credits

This course provides an introduction to hardware
associated with microcomputers used in energy conservation
applications. It concentrates on interfacing and on input/
output electronics. Design of microcomputers is covered
only to the point of enabling student to pinpoint problems
and specify systems appropriate for various applications.

This 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 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.

Prerequisite: Permission Instructor/Coordinator

W



141 Instrumentétion and Controls 5 Credits

Instrumentation and Controls is designed to provide
the student with 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 previous courses through the detailed examination
of control systems for electrical power production,, heating,
air conditioning and manufacturing.
Prerequisite: Permission Instructor/Coordinator

140 Energy Audits 3 Credits

This course provides an overview of the purpose,
objectives and mechanics of the energy audit process.
Full background and procedural instructions 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 préctice audits.

Prerequisite: Permission Instructor/Coordinator

143 Codes and Regulations 4.Credits

This course is designed to provide the technician
with a b asic understanding of the labyrinth of codes
and regulations imposed upon each area of responsibility
The subject matter will not only familiarize the student
with many national codes, but also will instruct the
student in how state and local codes can be found and‘used.
Prerequisite: Permission Instructor/Coordinator
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V. IDENTIFICATION OF RESOURCE REQUIREMENTS (continued)

The sites in Bui1d1ng 14 that seem to have the capacity to provide

sufficient space for these thrusts is 14-10, 14-11, and the storage areas

between the two rooms.

See Appendix G for the building layout.

There are

certain courses in the program that will be taught at other sites in Building 14

and in Building 19, such as Computer Science Courses, Energy Economics, Chemistry,

Physics, Electricity-Electronics, and the Mathematics courses.

listed below that require specific sites or rooms.

Courses are

o

Table 3
Alterations or
Furniture

e E.M.T.P. COURSE B1dg-Rm Required
TINTC ) T (Physics) 14-10 or 9 |[Storage

2. UTC II (Physics) 14-10 or 9 |Storage

3. UTC 111 (Bhvaies) 14-10 or 9 |Storage

4. Fund. of Energy Technology 14-10 None

5. Chemistry for Energy Technician I 14-6 or 19 |Storage

6. Properties & Reactions of Inorganic Material| 14-6 or 19 |Storage

7. Properties & Reactions of Organic Material 14-6 or 19 |Storage

8. Technical Math I General C.R.|None

9. Microcomputer Operations Comp.Center |Storage & Equipment
10. Energy Economics General C.R.|None

11. Techical Math II General C.R.|None

12. Fundamentals of Electricity/Electronics 14-9 Storage

13. Energy Production Systems 14-10 Storage

14. Mechanical Devices and Systems 14-10 Storage-Tables
15. Electromechanical Devices 14-10 Storage-Tables
16. Electronic Devices and Systems 14-10 or 9 |Storage-Tables
17. Electrical Power and I11. Systems 14-10 or 9 |Storage-Tables
18. Schematic and Blueprint Reading 14-11 or 20 |Storage-Tables
19. Fluid Power Systems 14-13 None

20. Microcomputer Hardware Comp.Center |[Storage

21. H.V.A.C. Course 14-10 Storage-Tables
22. Energy Congervation 14-10 Storage

23. Technical Communications General C.R. [None

24. Energy Audits 14-10 None

25. Instrumentation and Controls 14-9 Storage

26. Codes and Regulations 14-10 None




V. IDENTIFICATION OF RESOURCE REQUIREMENTS
A. Facility Requirements

Tacoma Community College has the capacity to assimilate the Energy
Management Technician Program into the Building 14 facilities. Requirements
needed to implement the program will be discussed, proceeding from the facilities
to equipment and supplies. The program will provide the College with several
thrusts which need to be considered in choosing the location. The various
thrusts that are being considered are depicted below: (Chart A)

INSTRUCTIONAL PRJIGRAM AND SERVICE
FUIICTIONS (CHART A) -

DESIGN AND
CONSULTING

gy UTILITIES
COMMERCIAL ~0N§gMER
SECTOR —

PREPARATORY ENERGY
MANAGEMENT TECHNICIAN
PROGRAM

BUILDING

i
MANAGEMENT L e

e (\ RESIDENT TA: )

CONTINUING
EDUCATION
(SUPPLEMENTAL)
COURSES
(UP-DATING)

ENERGY
MANAGEMENT/USE
TECHNICIAN
PROGRAM

SEMINAR IN
COMMUNITY SERVICES ENERGY MGMT

COURSES CONSUMER

WORKSHOPS IN
ENCRGY MGMT
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SPACE REQUIREMENTS AND SPECIFICATIONS - (CHART B)

The specific facility requirements are depicted below. The areas 4, 5, and 7
require additional storage capacity assigned only to the program.

COMPUTER
FACILITIES
WITH STORAGE
FOR SUPPLIES
AND EQUIPMENT

USE OF CHEMISTRY
FACILITIES WITH
CHEMISTRY STORAGE

\\
S R
\\
1t upat.
i 3.
OFFICE
WINDOWS o STORAGE
P e T
PHONE A—— SHELVING
STORAGE ; LARGE EQUIPMENT
SHELVES : \\\ STORAGE
160 sq. ft. - s
\\\ 3, e Th—— T \ .
b
\\\.
\
N
L H
. \\\\
USE OF PHYSICS \*/////
ROOMS
ELECTRICITY USE OF GENERAL
ELECTRONICS e CLASSROOMS AND
ELEC-MECH P B SMALL SEMINAR

ROOMS

GENERAL CLASSROOM

TABLE-CHAITS
STORAGE
DISPLAY
AUDIO-VISUAL
CHALK-WHITE
UTILITIES
1000 sq. ft.

An office (#6.) is recommended for the program in the vicinity of the general
classroom and shop area. The program requires a block of time for the students
in Building 14, and the equipment requires monitoring at all times.
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V. IDENTIFICATION OF RESOURCE REQUIREMENTS (continued)
Each area will now be detailed for space requirements and storage needs.

a. Instructional Programs

The instructional program for Energy Management will require several types
of spaces. A general classroom will be needed to locate the energy courses of
the program. The roomS can have scheduling patterns so as to be utilized by
engineering courses. The program will require the use of the physics space
with its equipment as well as the chemistry facilities with storage capacities.
Two courses in computer science can be held in the computer class room, but
again require space for equipment and storage. The capacity of the classroom
should seat thirty (30) students, particularly in the first year. Many of the
program requirements are yet undetermined, and consequently, we must plan the
facilities in such a way as to provide a classroom, work spaces, and separate
storage spaces. Provisions must be incorporated for possible expansion of the
program. :

b. General Classroom (#1)

The Energy Management Program will require the use of one general classroom.
The amount of time the students will remain in the same room will vary by the
quarter. The room can be used by other similar programs if complete security
is provided for the equipment and supplies. The room will be furnished with two
student moveable tables and chairs and have a maximum capacity of thirty (30)
students. The classroom should have a maximum amount (20 plus feet if possible)
of easy wipe write-on boards--both white and chalk, audio-visual screens, and
equipped with projectors (overhead and slide). The classroom should be
adjacent to ample storage facilities. Sufficient wall space should be provided
for wall charts and maps. The room should contain the maximum amount of secured
storage possible. The classroom should also contain water, sinks, gas, electricity
(110 and 230 Volts), and air.

c. Storage-Workshop-Lab Area (#3)

The Energy Technician Program requires secured storage capacity of about

60-80 linear feet. Work benches appear to be required to form a workshop
capacity near the classroom. A possible method of providing the workshop
facilities would be to convert 14-11 into a workshop with wall storage. The
blueprint machine could remain in 14-11, but the graphics moved to 14-20. The
workshop-storage room has the greatest unknown demands of any of the facilities.
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V. IDENTIFICATION OF RESOURCE REQUIREMENTS (continued)

Many of the second year courses, largely laboratory in nature, could be taught
in the workshop/storage room. The storage-workshop-lab area should contain
both 110 and 230 Volt power capacities, as well as gas, water, and air.

d. Office Area (#6)

An office of about 120 square feet should be provided with desk, chair,
phone, shelving for reference materials, and locked storage. The room should
be able to hold small conferences and group meetings. A table with chairs
would be necessary.

Windows should be placed so as to give visibility into both storage-workshop-
lab area, as well as the classroom. Doors should be arranged in such a way so
as to provide rapid entrance into each area. The storage area interior to 14-11
could be considered for this requirement.

e. Other Classrooms (2, 4, 5, and 7)

The Energy Technician Program will utilize other classrooms such as economics,

mathematics, chemistry, physics, as well as computer.

B. Operation Design and Space Utilization

The program has the possibility of being either a day or evening program.
If, in evening, it becomes available for supplemental education students, the
program will cover a period of about six hours per day. Coordination with
departments will be essential.

The operational design for the Energy Management Technician Program will
require a full-time coordinator/instructor able to teach the technology courses
such as H.V.A.C. The program will necessarily be offered in such a way so as
to guarantee its success. Students without technological training will be
encouraged to register as well as the fradesman with years of experience.
Provisions must also be made to offer workshops and seminars in Energy
Conservation for community services.

The schedule for the Energy Management Technician Program has two distinct
service functions that require a decision. The feasibility study pointed out
the demand for the program to be structured in such a way so as to serve both
preparatory training and continuing education. Thirty-nine (39) new hires and
forty-six (46) continuing education employees have expressed interest in taking
the program. The program would serve both markets -- if the continuing education
types of courses were placed in the evening hours or Saturdays and the preparatory
types of courses in the day. An assumption needs to be made that persons in the
continuing education mode have already taken the courses labeled preparatory.
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V. IDENTIFICATION OF RESOURCE REQUIREMENTS (continued)

The Energy Technician Program is divided into the preparatory and continuing
education classifications in Table 1. Each course is then identified as to when
it will be offered (day, night, or Saturday), as well as the quarter.

C. Supply and Equipment Needs

Approximations for the supply and equipment needs have been submitted by
T.E.R.C. for certain courses of the program. Tacoma Community College will be
able to use some of the physics, chemistry, and computer equipment. The
estimations are given in the table below. Appendix H contains T.E.R.C.'s figures
for the physics courses (101, 102, 103), "Unified Technical Concepts."
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10.
th,
¥2.
13.
14.

18,
16.
17.
18.
19.
20.
2l.
22.
%48
24.
23.
26.

Staff, Equipment, Supplies for E.M.T. Program

13

UTC I (Physics
UTC. 1T (Physics)
UTC III (Physics)

Sub Totals
Fund. of Energy Technology

Chem for Energy Technician I
Properties & Reactions of Inorganic Material

Properties & Reactions of Organic Material
Sub Totals
Technicial Math I

Microcomputer Operations

Energy Economics

Technical Math II

Fundamentals of Electricity/Electronics
Energy Production Systems

Mechanical Devices and Systems

Electromechanical Devices
Electronic Devices and System
Electrical Power and I11. Systems
Schematic and Bluepring Reading
Fluid Power Systems
Microcomputer Hardware

H.V.A.C. Course

Energy Conservation

Technical Communications

Energy Audits

Instrumentation and Controls
Codes and Regulations

*See Appendix H

s,

Staff Supplies | Equipment
PT
PT
PT
1200 . $10,000*
2,000
PT
PT
PT
3457 7540
Zimmerman| 300 5000
Sigmen
PT
10,000
10,000
4,000
Zimmerman|{ 200 20,000
20,000
8,000
10,000




VM. RECOMMENDATIONS
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VI - RECOMMENDATIONS

RECOMMENDATION 1: IT IS RECOMMENDED THAT TACOMA COMMUNITY COLLEGE
IMPLEMENT THE ENERGY MANGEMENT TECHNICIAN PROGRAM AND THAT THE PROGRAM
COMMENCE FALL QUARTER, 1979.

Tacoma Community College stated its interest in Energy Management
Education as early as the spring of 1976, and since that time, it has
devoted considerable resources to research, planning and development
activities. Some of the efforts initiated by Tacoma'Community College
invo]ved'conducting studies (needs assessment), forming an Energy Management
Consortium (NEMEC - Spring of 1978), developing an Energy Management Proposal
for the USDE (Summer of 1978), sponsoring an Energy Management Workshop for
the Community Colleges of Washington State (December 1, 1978), and developing
program modules with the assistance of an advisory committee.

Tacoma Community College has completed all of the preliminary work
necessary for the development of a two-year Energy Management (Use, Efficiency,
or Conservation--the term is optional) Technician Program.

The needs assessment survey (1979) revealed a job market requiring 39
technicians in 1980, 36 technicians in 1983, and 34 technicians in 1985.
The need is twice the number of graduates the program could turn out per year.
Also, 41 firms surveyed indicated that individuals already in their employ
would be enrolled in the program for continuing education.

The following conclusions are based on the responses for the survey
and support the recommendations.

1. The Pierce County area does have employment opportunities for
graduates of an Energy Management Technician. Program.

2. The survey results indicate that both the preparatory program and
a supplemental program are necessary.

3. The program should have two sections: a day time preparatory
program and an evening supplementary training program.
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VI RECOMMENDATIONS - (Continued)

RECOMMENDATION 2. IT IS RECOMMENDED THAT TACOMA COMMUNITY COLLEGE ADOPT
THE "ENERGY CONSERVATION AND USE TECHNICIAN" CURRICULUM AS DEVELOPED BY
TECHNICAL EDUCATION RESEARCH CENTER, WACO, TEXAS, AS THE CURRICULUM

FOR ITS ENERGY MANAGEMENT TECHNICIAN PROGRAM.

The curriculum developed by Technical Education Research Center con-
tains the same components as recommended by our Northwest Energy Management
Education (NEMEC - Spring, 1978). The curriculum by T.E.R.C. has the dis-
tinction of being the developed curriculum for community college energy

management programs in the United States. The curriculum was developed
for the U.S.0.E.

A large number of the program courses will serve as core courses for
other programs. The computer courses will provide additional training
options for our present program. This program could provide a number of
"spin-off" training options. |

RECOMMENDATION 3. IT IS RECOMMENDED THAT TACOMA COMMUNITY COLLEGE HIRE A
FULL-TIME INSTRUCTOR/COORDINATOR FOR THE ENERGY MANAGEMENT PROGRAM AS SOON
AS POSSIBLE, AND THAT THE COLLEGE BUDGET ADDITIONAL DOLLARS FOR PART-TIME
FACULTY AND OTHER STAFF COSTS AS SUMMARIZED.

Occupational programs require that instructor/coordinators have years
of experience in their fields. The individual coordinéting the program
must assist in making the plans and decisions involved in the implementation
of the program. The instructor/coordinator must be involved in the procure-
ment of supplies and equipment, the alternations of classroom space, the
development of class schedules and the identification of qualified staff.
A11 of the planning will have to be accomplished by early summer so that
instructors will be able to partcipate in in-service training with T.E.R.C.
during the summer months.

RECOMMENDATION 4. IT IS RECOMMENDED THAT TACOMA COMMUNITY COLLEGE ESTABLISH
A BUDGET FOR THE ENERGY MANAGEMENT TECHNICIAN PROGRAM FOR 1979-80.

The budget established should provide for not only the employment of a
full-time instructor/coordinator and part-time staffing, but also the
following:
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VI . RECOMMENDATIONS - (Contijnued)

RECOMMENDATION 4. - (Cont.)

1. Supplies, materials and maintenance costs.
2. Contingencies ($1,000 for unexpected costs).'
3. Start-up equipment needed for the program.

4. Renovation of existing space in the Science Building (Building 14)
to provide classroom, laboratory, and storage space required by the
program.

The College should continue to explore funding possibilities from the

Materials Center in Olympia; the Washington State Energy Office, Olympia;
The D.0.E., Region X, Seattle; and private corporations.

The "start-up" costs for the program are high, but they can be spread
over a two year period. The budget for the second year will be somewhat
larger than that for the first year.

RECOMMENDATION 5: IT IS RECOMMENDED THAT AREAS OF BUILDING 14 BE RENOVATED
TO HOUSE THE PROGRAM (14-10, 14-11, AND STORAGE AREAS BETWEEN THE TWO ROOMS).

The proposed renovation of Building 14 (East End) will require the
following alterations:

A. Classroom (14-10):

1. Remove chairs and install tables and chairs for 30 students.
(Possibly add to the number of tables removed from 14-20.)

Remove the cabinets on the east wall.

Repair floor and wall.

Install white, chalk, and bulletin board on the east wall.
Install cabinets on entire west wall (Tower and upper).
Install lower cabinets with two sinks on North wall.

Install sliding windows in North wall above cabinets for
materials and visibility.

8. Provide gas, electricity (both 110 and 230), and air services.

N OO O Bow N

B. Workshop-Lab-Storage Area (14-11):

1. Move Engineering Graphic equipment, tables, cab1nets and
supplies to 14-20.

2. Install large lockable storage cabinets on East and South walls
where possible.

3. Install workshop 1lab tables for 30 students.
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VI RECOMMENDATIONS - (Continued)

B. Workshop-Lab-Storage Area (14-11) - (Cont.)

4. Install donated blue printing machine in 14-11.

5. Install a sliding window between 14-11 and storage room.

6. Provide water and sinks, 110 and 230 volt electricity, gas,
and air services in room.

C. Office Facility for Program:

1. Possible Locations

a. Dark room
b. Adjacent area East of dark room in storage area exterijor 14-10.
c. Storage room between corridor and 14-11.

2. O0Office requires desk, chair, filing cabinets, shelves for books,
lockable storage cabinets, and phone service.

3. Install windows on North and South walls of office. (Visibility
of all rooms by use of windows is highly desirable.)

D. Corridor Storage:

1. Install tall, lockable storage cabinets on the periphery of the
corridor storage areas. ;

Changebthe double door system to high security status.

Install a door just East of the South hall door to separate the
storage areas and to give security tc the program equipment and
supplies.

4., Provide interior light switcnes for the lights.

E. Physics Storage in Corridor Area:

1. Install as much of the removed cabinetry in the corridor area
wast of newly installed door. Convert the corridor area to
corridor storage.

2. Provide switches for the physics storage area lights.

The actions taken in renovating Building 14 to house the EMTP should
take into consideration the long range needs of not only this program, but
future technical programs as well. The changes recommended have only in-
creased storage areas and enhanced the teaching capabilities of the class-
room (14-11) for other subject areas such as art. '

The College needs to proceed immediately with the planning, renovating,
and installation. The renovation should be accomplished through the use of
College personnel and minor capital improvement funds.
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VI RECOMMENDATIONS - (Continued)

RECOMMENDATION 6: IT IS RECOMMENDED THAT THE FOLLOWING OPERATIONAL DESIGN
BE ACCEPTED FOR THE E.M.T.P. FOR FALL, 1979.

Operational Design:

The E.M.T.P. should be designed in such a way so as to provide classes
for both preparatory students and supplementary students. The preparatory
students will take the Physics 101/114 class at 9:30 a.m. daily and a 12:30
lab on Tuesday and Thursday.

The Chemistry 104, 105 and 106 classes should be offered on Monday and
Wednesday evenings from 7:00 to 10:00 p.m. The Energy Technology course
should be offered on Tuesday night from 7:00 to 10:00 p.m. and the Schematic
and Blueprint reading course should be offered on Saturday from 8:00 a.m. to
1:00 p.m. '

RECOMMENDATION 7: IT IS RECOMMENDED THAT THE FOLLOWING TIME LINE BE UTILIZED
IN IMPLEMENTING THE ENERGY MANAGEMENT TECHNICIAN PROGRAM.

Time Line for Implementation:

a. E.M.T.P. Developmental Advisory Committee approval of

program. sl Cur i GUMMD. . .19, 2 et Do o8 o o ok wdloes sdeote ate s April 27, 1979
s —Carriculun Comartieeapprovet oo sl o roh e Do ducde oo s May 16, 1979
C. [odrd Sty SERSIOML. ... ivvirvomecsvslhvril ol isidedolin May 22, 1979
de - Boand ApreNal. . . v s viin e bonngage s ol s ole odh s do abyes May 24, 1979
e. Employment of Instructor/Coordinator After.............Jdune 1, 1979
f. Purchase of Equipment and Storage Cabinets............. July 1, 1979
g. Purchase pf.Supplies AMEEr. 358 @b cvveaionsitiod v d o July 1, 1979
h. Remodeling of FacilitieS........... s, e sk s, S June 11, 1979
i. - Inplementation of E.DLT . Pu. ..o - S SH VEREE September 26, 1979
Jj. Advertising and Recruitment of Students.....;...; ...... May 25, 1979

The dates are given as a guide in order to implement the program on
September 26, 1979. The instructor/coordinator should be involved as much
as possible.
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College

TACOMA

REPRESENTATIVE ADVISORY COMMITTEE

Date Submitted

Committee Title

ENERGY MANAGEMENT TECHNICIAN

Meeting Dates for Previous Year:

January 31, 1979

February 21, 1979

Programs Served:

0. E. Code

Title

February 7, 1979

April 27, 1979

February 14, 1979

CHECK APPROPRTATE COLUMN(S) COMMITTEE MEMBERS' INFORMATION
Emplover|Employee[J.A.T.C.
Rep. Rep. Rep. Name Job Title Employer City of Residence
X Dale Kent Consumer Representativg Tacoma City Light Tacoma
X Norbert Mathven Energy/Consv. Mgmt Mgr | Weyerhaeuser Co. Tacoma
X Casey Cox Deputy Facilities Engr | Hdg 9th Inf Div Tacoma
X Bill Daniels Director CVED Olympia
X Ted Cross Owner Gordon & Cross Engrs Tacoma
X Jon Thorpe Executive Sec Nat Elec Contr Assn Tacoma
X Wn B. Dearborn V. Pres Wash Nat Gas Tacoma
X Carol Costello Coordinator Wash State Energy Offige Olympia
X Lee Johnson Asst Director DOE Region X Seattle
X Don Seifert Owner Seifert & Farber Archi | Tacoma
X Philip Swain Dir of Ed Relation
Trng Boeing Co. Seattle
X Jim Reety Retired/Consumer Self Tacoma
X Bill Crostick Pres of Bldg Trades Pierce Cty Bldg Trades | Tacoma
FORM PA-5
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iacoma Community Collegc

MEMORANDUM

Date: January 12, 1979

To: Lorraine Stephan, Ivonna McCabe
From: Russell Clark

Sub ject:

APPENDIX A

Energy Management Technician Program

Development Advisory Member List

The following persons have been contacted about serving on the
development advisory committee and each have accepted the position.

v Dale Kent

P.0. Box 11007
Tacoma, WA 98411

Norbert Mathven

C.H. 3-18
Weyerhaeuser Company
Tacoma, WA 98401

Casey Cox °ff Fu7-3i9]

3513 Wilderness Drive

Olympia, WA 98501 MV
it o = SE -YI130

Ted Cross

260 South 5th

Tacoma, WA 98403

MBil1 Daniels

4

Gue. Cites Bilidgl. <17
Air Industrial Park
Olympia, WA 98504

Jon Thorpe 5%f-+07S
Nat. Electric Ccntr. Assn.
c/o Jan 8815 So. Tacoma Way
Rm. 215

Tacoma, WA 98499

vPhilip Swain

tarol Costello

Washington State Energy Office
400 East Union

Olympia WA 98504

Lee Johnson

DOF Region X

Rm 1992 Federal Office Bldg.
915 2nd Avenue :
Seattle, WA 98174

non Seifert

Seifert & Ferbes Arch-Planning & Engineering
925 Tacoma Avenue South

Tacoma, WA 98402

Bocing €35 =%638

Director of Ed. Relations, Training
and Development, Boeing Company

P.0. Box 3707

Mail Stop 10-12

Seattle,WA 98124

Jim Reetz
111 2nd Avenue S.E.
Pacific, WA 98047

v~ William B. Dearborn, Vice President 5-~\3%_‘vv',-r54n_

SoutheraDivision
Washington Natural Gas
P.0. Box 11066
Tacoma, WA 98411
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'Sample Size and Respondents. As has been pointed

B
STATE-WIDE FEASIBILITY STUDY - N.W. Ed. ASSOCIATES - 1977  APPENDIX

out earlier in this report, the number of potential
employers of energy-management personnel was so great
as to suggest a random sample. This precedure was
folliowed, and a total of 400 employers were contacted.
The rate of response from engineering firms and utility
agencies was considerably higher than the rate of response
from manufacturers. Consequently, the results of the
survey indicate a proportionately larger total number of
employees in engineering and utility firms than in manufac-~
turing firms. The manufacturers who did respond, however,
indicated that there are large numbers of energy-management

versonnel in their ranks, with implications for technical
training.

e i

A total of 148 employers responded. Of these, 105 reported that
they employ energy management personnel. Most reported that
these personnel perform other tasks along with energy-related
tasks. The chart which follows divides employer responses into
three broad categories: engineers and related technicians;
building management and related auditing personnel; and utilities
and related services and sales. The chart also summarizes total

employed by category, salary range, projected growth, and
educational attainment.
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DATA  CHr. T > worksheet (

Zmployees Yearly 3Sadary Range - ~ducation _Lev:l Znpllioye rs

per (in thousands) o el Sumrary
Fmployer 10-15 16-2C 21-25 26+ HiS. Col. BA  Grad = Bt
14 14 4] x x X X X5 X X X XXX X X
R 235 3| x= X X x X X X XXX x Salary range from
Engineers and 1 1 2lixom X X X X X X xEx X 210,000 to 326,000+,
Nelated 25 HE N6 AL e X X X X x X XXX X Nearly all required
0 1001 6] x@ X X X X %* X XXX engineering degree--
Technimyans S15.1 @53 2 R X X == X e a few used techni-
(Design) 2043 121 x X x X X X X ZXX cians. :fost also
& 4] xe ® % b o XXX required experience.
3 4 2 X X X % X X XXX
3 2 4| xx X X X XXX
L 6 7 X X ZXX
R_e 2 x X XXX
208, 3 X X XXX
2 X X XXX
XXX
®1ilding lanagement 6 | 8 x X X X X XX - oX @ BN X X Level cf education
and Related Auditing 3 2 203 XX X X % XX X X depended upon amount
- ’ L 5 4| x x X =X X X X X of responsibility &
Personnel & 30 8x X X X y RS complexity of job.
(1onitor & operate) PO ST X X X X X X X cften h.s. plus
¥ 5l 30 x X % X X X continuing education
8., ve % X X X X X sufficient. Salary
rA X X % X X ranged from 310,000
[ X * X to $20,000, and some
1 ;& X X higher.
Utilities and 18 2 5| xxx XXX X X X XX XXX x Level of education
Related Services hedo k4 B0 AZR 2 k s iR OXEX X generally required
= 1105 4| XXX XXX X 2 X S enzineering degree,
and Sales 1 3 2| xxx XXX x X XX XXX except with service
(Produce, sell, 2115 1| #%% XXX X XX XXX veople who had lots
s vy 1. sontecl 5 1 2| XXX XXX X XX XXX of company experienc:
: 2 2 ¥l & X R Salaries 310,000 to
energy suvol c 12 320,000 and a few
e 2 16 55 FlEhe,
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APPENDIX B

Encineers and related technicians. Forty respondents reported

281 employees engaged in some form of energy management.
These employees were almost exclusively engineers with the

various engineering degrees; most employers also required

several years experience. A small number of employers (5)
reported using technicians. These technicians were reported

as having a multi-purpose function with a heavy emphasis upon
draftlng and graphics. Salaries ranged from $10,000 to $25,000
and ug, Employers who indicated interest in additional staff

" training suggested the following:

System analysis

Materials and structural design

Conducting and interpreting 1nfra-red surveys
Computer technology
+Economics and cost effectiveness

Equlﬂment and product design

Building ccdes and energy requlrements
+Graphics

Building management and related auditing,personnel; to moritor

and operate. Twenty-five respondents reported 115 employees

engaged in monitoring and operating energy systems in building
complexes and manufacturing facilities. ifost of these employees
were reported as having other supervisory, maintenance, or
custodial duties as well as energy management. The level of
educaticn ranged from high school to baccalaureate degrees,
depending upon the complexity and responsibility of the JOb.
Therefore, salaries ranged from $10,000 to $20,000 and,up+ﬁ
Most employers indicated interest in additional staff training.
Their suggestions are listed below:

Control systems

Construction materials and technlques

Blueprint reading, sketching, and drafting
Tfconomics and cost effectiveness

lManufacturing processes

HVAC systems

Refrigeration

Thernal balancing

Property management; operation of buildings and complexes

Building codes and energy requirements

vPublic relations

Mechanical Intuition--An approach to problem solving

i
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APPENDIX B

Utilities and related services and sales. (To produce, sell,

service, and control energy supply.) Twenty-eight respondents

reported 418 employees with energy management duties. The
level of education and training required varied with the task
assigned. MMany required engineering degrees. These employees
also commanded the highest salaries, generally 318,000 and up.
Most employees were found to nave completed high school and

a number had completed community college. These were generally
long-time employees who had worked their way up the ranks.
Their salaries were commensurately less than that for engineers.
Employers who responded indicated that additional staff
training was being required, especially in areas of personnel
re-assignment.

Public specking
LHuman Relations
Heat transfer
U factors
R factors
Heat factors
Economics and cost effectiveness
Energy accounting and information systems
Energy suppliess: peak loads, resources, deficits
Funding
Building codes and enercy requirements

Historical trends and projected demands. Since the energy

conservation and management field is so broadly based and

rapidly expanding, employers were unable to glve pre01se

responses concerning past employment and turnover rates. The

vast majority of employees that were reported as having

energy conservation and management functions were either re—a5o1gnnd
from other areas of responsibility or have shared job
responsibilities.

Apnrox¢mate1y seven employers anticipated a growth in the

“humbers of energy management personnel; at first glance not

very impressive nor encourag}ng. However, most employers
qualified that response by indicating that employment in the

energy conservation and management field depends upon three

).



APPENDIX B

factors: energy availability, energy costs, and governmental
controls. Given stricter regulations, increased energy costs,
and energy shortages OT curtailments; the demand for energy-

management personnel will increase in direct proportion.

Job Specifications. Job titles, descriptions, and specifications
were found to vary according to the three broad categories of
respondents. Sample descriptions and specifications are

1ocated in Appendix D. Of interest was the variety of job

titles designated by respondents. These responses illustrate

in part how current needs are being met through personnel

shifts, Jjob re-assignments, and shared.reSponsibilities.

Engineers and related technicians
Engineering technician

Power engineer

Mechanical engineer
Electrical engineer
Industrial engineer

Energy management engineer
Project engineer

Chemical engineer

Control systems engineer
Chief engineer

Draftsman

Mechanical technician
consulting engineer

Energy consultant

Energy management coordinator
Process engineer

Buildine management and related auditing personnel
Tnstrumnent repalrman

Building inspector

Thermal balance technician

Plant engineer

Utilities maintenance supervisor
Director of vhysical plant
Facilities manager

Power superintendent

Building engineer

Plant manager

Custodian
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Building, cont.

Maintenance supervisor
Operation manager

Energy coordinator

Utilities monitoring inspector
Security officer

Conservation officer

Utilities and related services and sales
Electric service representative

Energy conservation coordinator
Residential consultant

Area energy coordinator

Consumer relations and engineering aide
Energy and field service representative
Consumner service representative
Planning and systems analyst

Consumer information officer

Electric service engineer

Commerci al representative

o

Conservation/customer service representative

2libe

APPENDIX B



I N E E E BE = E E &

- v Cet
lﬁ ‘ L- . i ¢-

iR I N

APPENDIX B

Recommendations

Based upon the survey findings, a very .real need exists for
energy management versonnel. The demand for well gqualified
persons will continue to increase at a dramatic rate through

1985. Implicastionz for training are summarized below.

1. Permsornel Shifts and Job Reassignments. The rapid increase
in demand for well gualified energy management personnel has
required shifts in existing staff, ghared job responsibilities,
and reassignments. Therefore, a number of businesses, utilities,
and governmental agencies have provided seminars and work-

shops to help supplement training of existing personnel.

The result has often been costly and somewhat incomplete.
I+ is recommended that an immediate ecuaphasis be placed
upon desiening and implementing supplementary training
and continuing educatioA on a regular basis for persons

who have been assigned enerzgy management functions.

?. New Emerging Occupations. In addition to perscnnel

.

snifts and job reassignments, new occupations in
energy management are emerging and will continue
to emerge through 1985. Examples include
energy consultants, energy coordinators,

and energy management techniciansg,

5
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These emerging occupations will, in large part, depend upon
three factors: energy availability, energy costs, and govern-
mental controls. Given stricter regulations, increased esnergy
coste, and energy shortages; the demand for energy management
personnel will increase in direct proportion. Based upon

such reports &s the "Long Range Projection of Power Loads and
Resources. « »" and the "Proposed Regional Curtailment Plan,”
employment demands are inevitable. Therefore, it is recommended
that preparatory training programs in energy conservation and
management be desigred and developed in time to meet the

anticipated personnel shortages.

%, Implications for Other Cccupations. Approximately 100
personel interviews were conducted during the survey. Numbers:
of employees were recorded, their training requirements were
reviewed, and a variety of employer responses were analyzed. As
B result of these interviews, implications for other occupations
bagan to surface. For example, it was of interest to note that
one Seattle business was having difficulty understanding why theilr
naturasl gas bill and electricity bill kept incrsasing in direct
oroportion to one another; especially when one provided hesat,
and the other provided air conditioning. lAuditing and records
finally concluded that the one system was in conflict with the
other. Employees were comfortable at & perfect 70 degrees with

their feet only slightly warm.
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Tn this case, an affective audliting and racord system was able

to tAentify the problem. Energy conservation and management

{s such 2 broad fisld that it has implications for a large

runber of occupaiions: construction, manufecturing, engineering,
saleg, clerical, eto. It is recomnended thati svery consideration
be ziven to this encompassing concept when designing and

implementing prepsratory and supplementary training programs

to insure comprehnsensiveness.

-49.
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Ray Anderson

Washington State Energy Office
1000 South Cherry

Olympia, Washington 98504

Terry M. Dolan

Federal Energy Administration
1910 Federal Building

915 2nd Avenue

Seattle, Washington 98174

Fred Hahn

Assistant Director
Department of Ecology
State of Wwashington
Olympia, Washington 98504

Larry Kenny

Research Director

Washington State Labor Council
105 West Union

Olympia, Washington 98504

Ben J. Milton-

U.S. Office of ERDA

1944 Federal Building
Seattle, Washington 98174

Roger Van Gohren g
Association of Washington Businesses
1414 South Cherry

Olympia, Washington 98504
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= TACOMA : RETURN TO: Mr. Russell Clark
s, [““”" Tacoma Community College
COMMUNITY 5900 South 12th Street
SIE coriece Focons v suk

‘ Telephone: (206) 756-5060
PROPOSED ENERGY MANAGEMENT-TECHNECTAN PROGRAM

Your help is requested in assessing the need tor training persons engaged in
energy management and conservation with responsibility for assessing ventilation,
heating, lighting, and air-conditioning systems and/or industrial processes to
insure efficient energy consumption. These persons may also provide technical
support in energy conservation planning for new and existing buildings and in
monitoring and auditing energy consumption in residential, commercial and industrial
complexes. The proposed program would be called: Energy Management Technician (a
2-year program leading to an associate degree).

1. Please check the skills and level of achievément a person filling such a position
in your company would need:

LEVEL 1 - Basic concepts and principles
LEVEL 2 - Skills adequate to adjust and operate (trouble-shooting)
SUITABLE SEGMENT FOR CONTINUING EDUCATION PURPOSES FOR YOUR STAFF

LEYEL 4 LEVEL 2 CONTINUING EDUCATIOM

Heat, vent & air-conditioning:

1. Principles of HVAC systems 23, 3¢ 79
2. Principles of duct design 2.3 2 e
3. Principles of wiring design 2l 27 [N
4. Principles of piping design 24 o 2l 4
Thermal calculations for buildings A 2 1 _ { i
Energy economics (rates & life-cycle costing) 22 o) 2 <
Electrical power systems (voltages, phases,
power factor) 20 31 b
Instrumentation & balancing g - D 2
Control systems for heat, vent & A. C. 1L ui 20
Building codes & regulations "M e 20
Commercial lighting ¥ =5 1
Computer applications & demand controllers
(permissive load control) 4 . 21
OTHER: L ( 13
2. Does your company need people with these skills? YES_Q;Z NO 22
3. If "YES", how many technicians of this program would you anticipate hiring
in ~ 1980 39 1983 G 1985 74
4. Would you send persons already in your employ to take any or/g11 of this proposed
program for continuing education? YESH I NO 2O
5. If "YES", please insert the approximate number of employees in the last column of
Question #1, above. I 4o bhe adeied

6. What would be the best time for your employees to attend classes?
Day & Evening (6-10 p.m.) He Saturday /3 Other
7. What is your greatest need in the area of energy management?

?
8. Comments? (Continued)

—ihi=



APPENDIX C
(Continued)

I¥ the results of this feasibility study support the implementation of an Energy Management
Techrician proyram, would you want to be kept informed? YES‘/? NO , O

If ycu know of additional firms who would be interested in notification, please list on
the tack of this questionnaire.

Name and title of person completing this form:

t \. % ! “y
o | N QA ‘ﬂ. r.[ Qi e y: (P\

-’

,' g { S W ,g(\ o/
b WAL SO0 3 h)/ )

5
"

» **P] EASE RETURN THTS QUESTIONNAIRE BY MARCH 15, IN THE ENCLOSED SELF-ADDRESSED ENVELCH{»»*

-52-



APPENDIX C

Proposed Energy Management Technician Program - Comments From Survey

This program is what we have been looking for. Will work well with our
proposed program of Honeywells Computer - oriented maintenance management
program for H.V.A.C. Systems and Equipment. Would your college also be

able to

put together a custodial training program based on the textbook

"Comprehensive Custodial Training Manual - Wm R. Griffin?

I think
support

this area is well overdue for education in above areas, and I
it 100%.

While we have to have basic knowledge of any of the above, they are very
technical and we retain special consultants for these skills. They are
such people as Electrical and Mechanical Engineers and they are specialists
in all phases of energy analysis and management. You should contact these
people direct for answers to the above questions.

Need in

At this

the commercial/industrial area is great for this type of trained personnel.

facility we need an individual who has the background knowledge in all

of the above fields Tisted. I don't think there would be one area more important
than any other The ideal candidate should be well rounded in all the areas, also

the potential hirees are only needed as vacancies exist.

We need to be able to assimilate nuances in State Energy Codes in order to
analize economic, Engineering, and Marketing aspects of our impact on the
housing industry with respect to the trend toward more stringent regulations

Need in the commercial/industrial area is great for this type of trained personnell.

Much of the work at this facility related to energy conservation
will be in the realm of retrofitting.

These positions must be filled from within the USPS where possible. Persons

wishing to aquire these skills on their own may do so, however USPS will not
send them.

Ft. Lewis is primarily interested in the training of conservation technicians
and managers.

We are not large enough to employ this type of specialized - we will contract
for our needs.

We are not large enough to need a person with just these skills. This would
be a collateral job. Energy usage is a very small part of our total problem.
Energy costs in this area are cheap compared to other areas and at present
dont institute a problem.

Personnel who find problem solving an interesting challenge.

In General A1l Areas of Energy Management

Possible development and installator of Electrical Load Sheding and
Power Factor Improvement.
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APPENDIX C

Comments from Survey - 2

Energy management is the responsibility of the Directorate of Facilities
Engineering and all such services are provided by them. I additional
information is needed, please contact them at Fort Lewis, WA 98433.

Employees attend classes as the need arises - currently some employees have
attended classes at Bates VT1 - We have one very skilled employee who is
teaching others. The proposed program has merit and there should be a
demand for these skills.

Management would have to be convinced of value of such a person's efforts
working in conjunction with present programs

We have made many energy saving changes in the past and will continue
upgrading as funding permits.

Probably better in-service for our employees.

We contract for these services at the present time. Because of our 44
banking being so spread out it would not be fiesable to have our own
people perform this function.

We're considering in-house remodling of existing buildings.

Our total regularly employed staff is one bookkeeper.

We would rely on outside consultants for this - possibly would take advantage
of Continuing Ed. programs.

Many areas of energy conservaticn depend on Funds to accomplish, this is
our problem.

We have 1 person responsible for this area of plant management. Usually

he comes from a commercial job experience in maintenance. With an established
background in this field. I doubt if our present person would be interested,
or need, this program.

Not applicable to Container Corp. at America

Our firm uses very little more than average 1ig Rome in energy - no need
for above skills

We do not see the need for someone to do this type work on a full-time
basis. We have various individuals handling some of the functions mentioned
but only as part of their responsibility. Much of it is sub-contracted also.

I don't feel that our business need anyone or a full time basis for Energy
Conservation - we need only a person to maintain Existing Systems.

At the present time we have no need for such a person or position.

Tl



APPENDIX D

. JOB DESCRIPTION: ENERGY MANAGEMENT TECHNICIAN

Energy Sector:

DEFINITION:*

Under general supervision of the appropriate official, manager,‘or officer,
to perform skilled and semi-skilled tasks relating to the conservation of
energy (electricity, gas, oil, and water.)

EXAMPLES OF DUTIES:*

1. Establish and maintain ongoing conservation program on compus.

2. Review architectural plans and specifications for new structures and
for modifications of existing structures, to assure compliance with
local, state, and federal conservation standards.

3. Assist in the adjustment, maintenance, and repair of heating, ventilation,
and air conditioning equipment for most effective operation. Recommend
and supervise related contracted services.

4. Assist in the maintenance and repair of plumbing fixtures and piping when
operation of such fixtures relates to conservation program. Recommend
and supervise related contracted services.

5. Assist in the adjustment, maintenance, and repair of space heating and
cooling controls and control clocks. Recommend and supervise related
contracted services.

6. Assist in the adjustment, maintenance, and repair of electrical, pneumatic
. and lighting equipment relating to conservation. Recommend and supervise
related contracted services. '

Take light meter readings; adjust lighting levels as necessary.

8. Prepare written recommendations, including cost/benefit analyses and
life-cycle analyses, for plant modifications relating to conservation.

9. Direct the posting of conservation literature.
10. Measure boiler efficiency; supervise maintenance of boilers.
11. Recommend planting of vegetation for maximum energy conservation effect.

12. Maintain and improve knowledge of job through regular attendance at
appropriate workshops and conventions, and by reading periodicals,
reports, regulations, and other appropriate literature.

13. Prepare purchase requisitions relating to conservation. .
14.
15.
16.
17.
18.
19.
20.

* Please delete, add, modify, or leave unchanged the duties and the definition
to bring the job description within thenneed%s(emplnympnt) of your energy sector.



APPENDIX D

ENERGY MANAGEMENT
TECHNICIAN

2 Understanding Inventory List

The following list is an inventory of the concepts that each Energy
Management Technician should possess to be employable in your energy use
or supply sector.

CONCEPTS: (modify if needed to make more pertinent)

Check Involved Concepts
Ability to communicate (speech and written)

Principles of sketching

Principles of graphics (Drafting)

Principles of economics
Cost affectiveness
Life Cycle Casting

Laws of Physics and Chemistry related to energy
(work, heat, radiation) motion of energy, and
its transformations.

Principles of building construction (structural design)

‘rinciples of H.V.A.C. Design

Computer operation and use

Building and safety codes

Technical Accounting and Budgeting

Knowledge of rate structures

Principles of electricity

Principles of electronics

Knowledge of control systems

Principles of pumps, compressors

Refrigeration and heat exchange systems
Principles of Lighting '

General knowledge of:
Arithmetic
Trigonometry
Algebra
Calculus

G
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ENERGY MANAGEMENT
TECHNICIAN

g

4+ Tentative Task Inventory

This tentative list consists of tasks to be performed by the Energy
Management Technician. Please delete, change or add items essential
to employment needs in your sector.

Task Check Involved Concents

Perform cost-effectiveness studies.

Evaluate equipment performance.

Read and record temperatures.

Make up simple payback plans.

Relate environmental and meteorological forecasts to equipment/

system efficiency.

Perform thermodynamic calculations.

Interface microprocessors.

Calibrate instruments.

Analyze air and water samples.

Troubleshoot heating and air-conditioning systems.

Collect data for efficiency studies.

Monitor instruments/controls.

Draft building/equipment schematics.

Design layouts of various systems.

Draw piping diagrams.

Develop component prototypes.

Make breadboards of test setups.

Maintain equipment.‘

Repair equipment.

Read blueprints.

Operate equipment/tools.

Recover waste heat.

Interpret building codes and ordinances.

Interpret safety codes and regulations.

Interpret ASHRAE standards.

= 5



ENERGY CURI!ICULUM BONCZPTS

INDUSTRIAL

Therma Applications (A-Flow)
HVAC System Analysis
Manufacturing Processes
Monitoring & Inspecting
Energy Systems
Computer Applications
Therma Balancing Procedures
Equipment & Product Design
Eelectrical Applications

COMMERCIAL

Heating Systems
Economics (Com)
Heating & Ventilation

Construction Principles
Energy Instrumentation (Mea.)

-a Commercial Lighting
]
i

CORE_CURRICULUM

Computer Applications
Accoustic-Sound Control
Control Systems (HVAC)
Building Codes & Regulations
Thermal Calculations
Demand Controllers
at & Vent. Design

Trade Terminology

Math-Basic

Physics-Chemistry

Graphics-Blueprints

Economics

Public Realtions

Public Speaking (Commun.)

Practical Thermo Course

Energy Concepts-Forms-Fuels-
Generation-Conservation

Energy Accounting

Computer Course

Control Systems

Practical Elec. Course

Structures & Materials

Energy Reg. & Codes

Design Heat Loss/Gain

.

; ‘RESIDENTIAL

« “ientation
Building Codes & Regulations.
Residential Rates :

1 Heating & Ventilation Systems
i Lighting

Energy ‘Auditing-Calculations

Accoustics (Sound Control)

1 Loads, Rates, Power Factors
Funding

midity-Vapor Barrier

SOLAR

Basic Solar Concepts

(Passive/Active)
Installation & Maint.

Separate Technician Program

at Vocational Basic Courses
Air Conditioning

A.C. Principles (4)

Refrigeration Principles (4)

Hydronics (3)

Applical Drawing & Piping(4)
Solar Energy

Residential Appl. (3)

Industrial Appl. (3)
Solar Photorlectric Conversi
Water Heat Transfer

APPENDIX E

NUCLEAR

N\

uclear Industry

6 Qtrs.
Ind. Math
Blueprinting
Radiation Properties
Commun. & Tech Writing
A.C.-D.C. Elec
Industrial Physics
Gen. Chem (2 Qtrs)
Radio-Active Materials
Reactor Physics
Introd. to Solid State ET:
Nuclear Chemistry
uclear Ind. & Envir.
trod. to Computer

RANSPORTATION

Intro. to Transp.
Forms of Urban Area Trans
Personal Driving Practice:
Car Pool-Van Pool
Public Energy Awareness
(Transportation)
Principle of Energy/Fuel
Conservation
Commercial Management
Practices (Economics)
Time Schedules for
Movement
Regulations & Loop
holes
Central Delivery System
Dispatch Management
Economics of Transportatic
Uses & Carrier Systems
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APPENDIX E

ENERGY MANAGEMENT CURRICULUM

Introduction: The practice of Energy Management requires a breadth of
specialized knowledge that encompasses several engineering technologies as
well as business economics and management. However, the subject matter
involved does not vary greatly from one physical facility to another,
whether the facility is industrial, governmental, or institutional. To be
specific, the practice of Energy Management at a professional level in its
full range of duties requires the engineer to have an understanding of,
and proficience in, the following subject areas:

REQUIRED OPTIONAL
GENERAL: y
Communication - (Verbal & Written) skills Sales Analysis - Salesmanship
Graphics

Economics - Cost effectiveness

Customer Relations (Public)

Energy Concepts, Forms, and Changes

Power - Power factors

Heat Transfer factors

Nuclear Power - Thermal Plants (Coal & Nuclear)

Conservation

CIVIL & STRUCTURAL:
Materials - Characteristics Architectural Practice
Structural Design Site Location

Building & Safety Codes
ECONOMICS:

Technical Accounting Life Cycle Costing
Equipment Selection/Evaluation Computer Operation
Estimating (Putting in and pulling
Budgeting out programs)

Metering & Billing Practices
Rate Structure
Property Management

ELECTRICAL:
Circuits Protective Devices
In-Plant Power Distribution ; Communication & Alarms

I1lumination

Instrumentation & Controls (Control & Instrument)
Codes & Standards

Elec., Mag, Gen., Transformer, Power factors
Monitoring & Inspection Techniques

Computer Aspects

Pumping Designs

MAINTENANCE :
Prep & Interpretation of
Drawings & Specs (Graphics)
Programs
Thermal Balancing

- 59
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1} apans

ENERGY MANAGEMENT CURRICULUM Page 2
i v
|
MECHANICAL:
| HVAC - Fundamentals Fire Protection
r Pumps/Compressors . Heat Exchangors

Piping & Plumbing
! Instrumentation & Controls
i Codes & Standards
Refrigeration
( Equipment & Products

i o

F
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APPENDIX F

|
Currently Coded Courses Course Course
Abl : 3 . h :
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APPENDIX H

INTRODUCTION

Unified Technical Concepts is a flexible instructional
package from which physics courses may be constructed to
meet the needs of individual technologies. The following
modules are recommended for use in the ECUT curriculum:

* 12 Concept Modules.

* 58 Application Modules that are strongly
recommended as containing "essential"' physics
for energy technicians.

« 39 Application Modules that contain physics
applications of interest to energy
technicians but are designated as "optional."

Because of the high flexibility of UTC and because of the
individual needs and resources of schools implementing the
ECUT curriculum, no two schools will have identical physics
courses. Most schools will use all of the 12 recommended
concept modules, most of the 58 "essential' application
modules, and a few of the 39 "optional" modules. Over 100
additional modules are also available, and some schools may
elect to use some of these.

The cost estimates presented here are based on the use
of all recommended materials. These estimates were prepared
based on manufacturers' costs of major equipment items and the
"best estimate'" by the TERC staff on the cost of minor items
and supplies. The actual cost of implementing UTC will vary
greatly from school to school, depending on the application

modules chosen and existing equipment inventories.
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APPENDIX H

COST PER LABORATORY STATION

The following are estimated costs per laboratory station
for all recommended UTC application modules except those optional
modules addressed separately in item 6.

Cost Per
Equipment Category Lab Station

1. ElecitrenitisciByu ipmer® baomnons 1, & f ['eo luboM ngl 343800
Oscilloscipes, Voltmeters, ammeters,

a.c. wattmeters, signal generators,
power supplies.

2. Electrenics SUupplies ,ses IV 2o ilagud 2k 100
Resistors, capacitors, inductors,
transistors, . switches, wire,
light bulbs, relays.

3. Standard Physics Lab Equipment. . . . . . . 500
Force tables, spring scales, weights,
balance, supports, specialty equipment.

4. Miscellaneous Equipment and Supplies. . . . 400
Motors, fans, pumps, generator,
hot plate, hose, radiator, hardware, etc.

24 Uptital Tamalmeit o . o i s ie R e ik 1,500
Lasers, power meters, optical benches,
optical components.

6, Optional, High-Cost Application Modules
B ] i RTINS - - o e et B bR ah &l an A 200
SPe. Wemd Powek . . o oy o L e L g : 400
S, Naouun Bolpe, o cu o p g a s w6 e a 500
9T2, Thermoelectric Generators. . . . . . . 200
PONZ, ACCelerOmErers. ..o i e . % 3 chioBen aat 400
TOES  Nacuum G s, wiiin st ostadsNa 2t & 500

(Note: All module numbers are in revised numbering
system.)
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COST PER 24-STUDENT LABORATORY

TERC recommends that the first four expe<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>