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ABSTRACT

The document is a guide to a 9th and 10th grade
industrial education course investigating the total system of
power--hov man conirols, converts, transmits, and uses energy; the
rationale is that if ome is to learn of the total system of induscry,
the subsystem of power must be investigated, The guide provides a
"body of knowledge® chart delineating the content possibilities for
any powver-related course at any lerel of instruction, orientation
suggestions, safety instruction, and introductory activities such as
suggested teacher demonstrations and discussions of career
possibilities. Lesson plans covering five major topics comprise the
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conversion (26 days); (2) mechanical transmission (5 days); (3) fluid
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Dear Colleague:

o, s
QOm

We are happy to forward the Power Conversion Transmissi;on
System document to you. We feel that implementation of a
curriculum designed around the concepts represented in this

document will provide students with relevant understanding
of power systems.

In order to implement the curriculum contained in this docu-
ment, you will need to purchase the equipment |isted on page
88. You will also need to purchase Worthington’s book,
GENERAL POWER MECHANICS, D.C.A.’s Transparencies “Power
Technology”, and other reference material pertinent to the
equipment required for the course.

We do not maintain that this document represents the answer
for a course in Power. However, the document has proven
successful in the project schools. We soiicit your suggestions

for curriculum revision and your comments pertinent to the
curriculum.

30~ rmo=0=Tx [T] <-naz

[+
-

Sincerely,

Harvey Dean
Director
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THE
SECONDARY
EXPLORATION OF
TECHNOLOGY
PROJECT

S. E. T. PROJECT
Position Paper

on the
_  Rationale for the Study of the Total Systems of
Materials Analysis and Processing Systems, Power, Industrial Communications Systems
within Industrial Education Classes

The basic idea of the Americ n eccnomic system is to provide services to people or to prc.duce a sale-
able product for a profit, Industry is that portion of the economic system that provides material goods by
changing raw materials into products that have greater value than the raw material. Industrial service indus-
tries are concerned with keeping such products usable.

Broad based programs such as IACP Construction and Manufacturing provide students an opportunity
to investigate the concepts of the total system of industry through meaningful activities. if one is to
further investigate the principles of the total system of industry at or beyond the concept level, it becomes
necessary to divide the principles into meaningful sub-systems.

The sub-systems of industry are: (A) Governmental Policy (B) Business Management (C) Personnel
(D) Material Analysis & Processing Systems (E) Energy Systems (F) Industrial Communications Systems.

The sub-system of Governmental Policy includes the areas of the federal monetary system, natural
and/or developed resources, ‘rules of the game’’ in which private industry must operate, etc.

Business Management includes the areas of operating our industries. Management topics may be mar-
keting, management, finance, etc.

The sub-system of Personnel includes the "people problems’ of industries. Personnel areas may be
health, recreation, training, retiring, education, etc.

At this pcint in time, the Industrial Education Field must assume that the content of the three sub-
systems described above are taught within other curricular areas in the schools.

The content of the three remaining sub-systems of industry should then be the responsibility of the
industrial education curriculum,

The S.E.T. Project systems course in Material Analysis & Processing Systems allows students to experi-
ence the methods of processing (changing) raw materials of all kinds into saleable products. It also aliows
students to experiment with the similarities and differences between raw materials and processing methods.

Power evolved as the need for new material processing methods developed. The developments of
power technology are available to everyone in today’s society. The developments have raised America’s
standard of living. The system course in Power provides the student with an understanding of how man has
taken the basic forms of energy and systematically converted and transmitted them to work for him. The
course also allows students to investigate the function of the prime movers in our transportation systems.

Communication has been, and still is, man's link to man and machine, and maching’s link to man and
other machines. |In industry, communication allows one man’s idea to become a reality as a saleable pro-
duct. The systems course of industrial Communications provides students with an understanding of how
man can develop ideas and communicate them to other people and machines. The course includes various
types of communication systems utilized in industrial settings.

Industry is a total system which includes man’s changing of materials for man; utilizing the power
developed by man; while communicating with all men,

It is impossible to teach the total system of Industry by selecting one element of the sub-system and
developing it into a single course. However, after learners conceptualize industry and experience the sys-
tem, it becomes realistic and psychologically feasible to begin studying the individual elements in individual
courses.

S.E.T. Project Teachers end Staff
June, 1973
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file cabinet

teacher desk

sliding blackboard and projection screen

student seating (with electrical power strip at front)
overhead projector
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POWER CONVERSION AND
TRANSMISSION SYSTEMS

A 9th and/or 10th grade Industrial
Education Curriculum fulfilling of the
Kansas State Department of Vocational

Education’s level two course requirements.

e eEDITED BY MARVEY DEAN, PROIJECT DIRECTOR v
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PERTAINING TO THIS GUIDE, PLEASE CONTACT:

OIRECTOR.S E Y PROJECT
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PREFACE

The Secondary Exploration Technology document, Power, Conversion, Transmission, and
Utilization, represents a cooperative effort between th~ Kansas School districts of Independence,
Burlington, Shawnee Mission, and KSCP. 1t further represents a summer of initial trial development
by ten (10) S.E. T. teachers with guidance from the S.E.T. Project Staff, a year of trial implementation
in the three school districts and a final summer of 1 evision and synthesis by project teachers and staff.

The S.E.T. Project Curriculum seeks to provide the teacher with the objectives, equipment,
material, supplies, references, and activities necessary to teach students the System of Power--
from energy source, through conversion, to transmission and finally to utilization. Career information
and the sociological implications of Power is also inciuded in activity form.

The user of this guide should recognize that activities to encompass the entire body of
knowledge as depicted on page 2 are not included. Itis impossible to teach in one semester, one
year, or i one pregram the intracacies of the total body of knowledge. s possible to teach the
concepts of how each system of power interrelates to the other syster power. Therefore, the
S.E.T. Power document provides a guide for the teacher to teach the stem of Power.

The credit for the content in this guide goes to the S.E.T. Teachers who developed, tried,
revised and synthesized this curriculum. The curriculum should prove successful in other schools
because of the practical and realistic activities deiineated by the teachers.

The Teachers chose the equipment as listed in order that Students could successfully complete
given activities and meet specified objectives.

Other similar equipment may be available to complete given activities. It is not the purpo.e of
this document to endorse educational cquipment but merely to note equipment which proved
successful in meeting the listed objectives for specific activities.

.
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RATIONALE FOR POWER

Throughout history man has used and developed nature's energy into power systems that help
him fulfill his needs---from the simple fires of cavemen to the complex machines of today’s industry.
Power performs the wrrk of industry. As an outgrowth of the development of power, our
standard of living has improved positively. |f one is to learn of the total system of industry the sub-

system of power must be investigated,
The study of power is the investigaticn of how man controis, converts, transmits, and uses
energy.
The S.E.T. Projects body of knowledge (see page 2) delineates the content possibilities for any
Power or power related course at any level of instruction,
The level | course recommendation contained in this document attempts to investigate the
total system of power. Power courses beyond level | should include in-depth study of components

from the Body of Knowledge.
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GOALS OF POWER

1. To develop an understanding of the concepts and principles of energy conversion, power
sources, power transmission and power uses.

2. To provide a knowledge and understanding of how power sources, transmission and uses are
combined to produce power systems.

3. To provide experiences with power components by constructing, servicing, and developing
power circuits and systems.

4. To develop an insight into the various career opportunities available in the field of power.

5. To develop knowledge and experience in the relationship of power to other disciplines; to
all curricular areas; and industrial applications.

6. To develop positive safety attitudes and practices pertaining to work and the study of power.

7. To provide an insight into the socio-economical and/or environmental effects of power.
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S.E.T. Project Power Curriculum

PERFORMANCE OBJECTIVES

The performance objectives listed below should provide realistic attainment levels for students
enrolled in the power course described in this guide. Each teacher may wish to establish his
ownperformance levels for the course rather than use those indicated below. However, the Test
instruments included in Appendix D should prove valuable regardless of teacher choice.

Performance levels are not established for the activities delineated in this guide. Each
teacher using this guide is encouraged to establish performance levels for his own class per
activity and to build in his own evaluatior criteria.

Definitions of Performance Objectives in the Psychomotor, Affective, and Cognitive domains
are included in Appendix A.

Cognitive Performance Objective
Upon exiting the S.E.T. Project power course the students will indicate a knowledge of Power, Conversion,

Transmission, and Utilization as evidenced by an increase of 20% in Mean score between pre- and post-testing

on the S.E.T. Project Power Curriculum Tests.

Affective Performance Objective
Upon exiting the S.E.T. project Power course the students will indicate the value of the study of power
as evidenced by a 15% increase in the mean score betwean the S.E.T. project pre-Power Curriculum attitude

inventory and the post-Powsr Curriculum attitude inventory.

Psychomotor Performance Objective
During the Power course the student will perform psychomotor skills in at least the imitation and/or
manipulative level as evidenced by the teachers records of successful completion of at least eight of ten teacher

selected activities that suggest these levels of skill development.*

*Refer to Appendix A.
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BROAD ACTIVITY OBJECTIVES FOR STUDENTS ENROLLED. IN POWER

l. The student will investigate, research, and/or conduct experiments with the sources of energy as
evidenced by the completion of the prescribed activities in the unit of study.

2. The student will investigate, research, conduct experiments and/or activities in the conversion
of energy from one form to another as evidenced by completion of the prescribed activities
in the unit of study.

3. The student will investigate, research, conduct experiments and/or activities in the transmission
of Power from one point to another as evidenced by completion of the prescribed activities
in the unit of study.

4. The student will investigate, research, conduct experiments aqd/or activities in the utilization
of power as evidenced by completion of the prescribed activities in the unit of study.

5. The student will investigate, research, conduct experiments and/or activities in career orientation
related activities and other aspects of power as evidenced by completion of the prescribed
activities in the unit of study.

6. The studentwill research, investigate, conduct experiments and/or activities involved in designing,
construction, use and/or operation of a selected power system as evidenced by the completion
of the selected activities within the designated unit of time.

7. The student will demonstrate his knowledge of the controls of power and energy as evidenced
by participation in the prescribed activities in the unit of study.
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CONTENT OUTLINE
FOR POWER AND ENERGY

Suggested for Level Il Courses
The sequence presented in content outline is imperative

for the success of the Systems/Conceptual Approach.

Topic or Area of instruction

4

|. ORIENTATION
A. Shop rocedures
B. Pretests
C. Safety

Il.  UTILIZATION AND APPLICATION OF POWER TO
DO WORK

A, General Discussion

B. Power Systems in Operation

C. General Career Orientation

D. Sociological i mpact of Power Systems

I1l. BASIC ORIENTATION OF POWER TRANSMISSION
TO UTILIZATION
A. Teacher demonstration of simple:
I. Hydraulic systems
2. Electrical systems
3. Mechanical systems
4, etc.

IV WHAT IS POWER AND ENERGY?
A. Sources & 1 orms of Energy
|. How converted
2. How transmitted
B. The System and Control of power

V. CONVERSION & TRANSMISSION

A, Power Conversion
B. Mechanical Transmission

C. Fiuid Transmission
D. Electrical Transmission

14

Vi. SYNTHESIS OF POWER SYSTEMS
A. Suggested Activity

Vil. INDEPENDENT STUDY
A. Suggested activity

Viil. CONCLUSION

IX. Days generally lost due to normal school interruptions

90

TOTAL
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GUIDELINES FOR THE USE OF THE ENCLOSED ACTIVITIES

The following pages include suggested activities that provide the student with an
awareness of the total system of power. The activities relate to the cognitive, affective
and psychomotor domains of behavior.

Several methods may be used to teach the activities dealing with conversion and
transmission (Section V). One method is to allow the entire class to do the activities
at the same time. Another method is to divide the class into 4 or 5 groups and ro-
tate the groups through the different activities. The teacher should select the method
which best meets his local situation.

We encourage teachers using this document to expand and revise individual
activities to fit their own situation. If activities need to be omitted because of time,
omit activities from each set, not an entire set of activities.

Teachers should continually relate individual activitiec to the total body of
knowledge. |f this relationship is lost, understanding of the total system of power
is lost.

TEACHER: You must prepare for each lesson prior to teaching the lesson. The
S.E.T. Project staff recommends that you read this entire document
before beginning your course.
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* SECTION |I. ORIENTATION
A. SHOP PROCEDURES (DAY1)
B. PRE TESTS (DAY 2)
C. SAFETY (DAYS 3 & 4)
DAY 1. The teacher should discuss with the class the normal beginning of class procedures.
This may include the assignment of seats, collecting of fees, assignment of lockers, etc.
DAY 2: Administer the pretest and the attitude inventory. (Pretest and attitude inventories
in Appendix D). Evaluate each to determine what the students know and how they
feel about power.
DAYS 3 and 4. The teacher should present, demonstrate, and discuss the safety information

contained on the next page. An evaluation of the student’s knowledge of safety may

be conducted following the presentation by the teacher.

*  Refer tocontent outling, p. 6.
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Safety Instruction

Teachers using this document should present safety instructions and evaluate student
performance on safety in the fo!.owing areas:
A. General
I. Shop procedures
2. Fire prevention end drills
Severe weather precautions
Safety clothing and dress
Eye protection

Handling and use of basic hand tools

N o oo s ow

Reporting and care of minor injuries;
Specific safety instruction and student performance evaluation shouid be administered

in the following areas:

A. Electrical Devices

I. Safety fuses, switches

2. All wires properly insulated

3. Loose connections

4. Properly grounded

5. Proper identification of parts and components

6. Proper handling of dangerous voltage and current -
B. Heat Engines

|. Refueling of engines

2. Proper ventilation and exhausting of poisonous fumes

3. Rotating shafts and hot parts of engines
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C. Mechanical Devices '
. Exposed belts, pulleys, and gears

D. Fluidic Devices
I. Compressed air and fluids

Each teacher of power should make an effort to redesign, rearrange, and equip their own
shops so as to provide an environment as safe as possible--one where injuries would be an accident.
The following book is an excellent source for shop safety and safety instruction:

Accident Pravention Manus! for Shop Teachers, Amearican Technical Society, Chicago, lHlinois,

10
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* SECTION Il. UTILIZATION AND APPLICATION OF POWER TO DO WORK

GENERAL DISCUSSION (DAY 1)

POWER SYSTEMS IN OPERATION (DAY 1)
CAREER ORIENTATION (DAY 2)

SOCIOLOGICAL IMPACT OF POWER SYSTEMS (DAY 2)

oow>

During the next 2 days the teacher should discuss with the class how power does work

for man. The career possibilities and the sociological impact of power on society should be
emphasized wherever appropriate.

DAY 1. 1. Demonstrate several power systems doing work.

Examples: Air compressor, drill press, grinder, small engine, etc.

2. Discuss how the demonstrated power systems do work for man.

DAY 2: 1 Discuss with the class six different careers that are associated with the operation,

construction, designing and maintenance of the power systems that were
demonstrated yesterday.

2. Select several items that have been printed in the news media recently pertaining

to energy conservation, pollution, etc. Discuss these articles with the class.

* Refer to content outline, p. 6.

1"
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* SECTION ill. BASIC ORIENTATION OF POWER TRANSMISSION TO UTILIZATION
A. TEACHER DEMONSTRATIONS OF THE TRANSMISSION
SYSTEMS (2 DAYS)

During the next two days the teacher should show how power is transmitted and controlied

from the point of conversion to the point ot utilization.

DAY 1: 1. Demonstrate to the class a cimple electrical transmission circuit.
Example: Connect a bulb to a battery using a switch as a control device.
Discuss how electrical energy can be transmitted from one point to another.

2,
3. Discuss the control mechanisms of electrical transmission (switches, relays, etc).
4, Discuss several careers associated with the transmission of electrical power.

5.

Discuss the sociological impact of power transmission by electrical means.

DAY 2: 1. Demonstrate to the class a simple fluidic transmission system and a simple mechanical
transmission system,
Example: Connect an air motor or cylinder to an air compressor with an on-off
valve,
Example: Use a simple lever or belt-pulley system such as on a variabie-speed machine.
2. Discuss how energy can be transmitted by fluid and mechanical means.
3. Discuss the control mechanisms of fluid and mechanical transmission systems.
4. Discuss several careers associated with fluid and mechanical transmission.

5. Discuss the sociological impact of fluid and mechanical transmission systems.

* Refer to content outline, p. 6.

12
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* SECTION IV. WHAT IS POWER AND ENERGY
A. SOURCES AND FORMS OF ENERGY
B. THE SYSTEM AND CONTROLS OF POWER (1 DAY)
The total system of power should be discussed today.
I. Discuss how energy can be converted, transmitted, and used to do work for man.
(Refer to Body of Knowledge, p. 2)
2. Define and discuss the six basic forms of energy and give examples of each. (Refer
to Body of Knowledge, p. 2)
3. During discussion make sure students understand the total system of Power--Energy--

Conversion--Transmission--Utilization--and the controls used throughout each of

the steps.

* Refer to Content Qutline, p. 6.

1
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SECTION V
POWER CONVERSIONS

26 Days of Activities

16

Qo
ERIC

Full Tt Provided by ERIC.
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SECTION V. Power Conversion ACTIVITY
“Converting Mechanical to Thermal or to

EI r C "
Allow 1 class period ectrical Ell(.’)m?

OBJECTIVE: At the conclusion of this activity the student will understand the concept of
mechanical to thermal and 10 electrical conversion by participating in the
discussion as evidenced by the teachers records,

EQUIPMENT AND SUPPLIES NEEDED: None

REFERENCE MATERIAL: GENERAL POWER MECHANICS by Worthingten, Units 26 & 51

PROCEDURE FOR THE ACTIVITY

1. Discussion/Demonstration
{. Discuss forms of friction
a. Useful friction
b. Harmful friction

2. Demonstrate friction by rubbing 2 objects together.

3. Discuss the basic generator
1. Explain principle involved
2. Sketch on the board and show how a simple generator can work.
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SECTION V. Power Conversion ACTIVITY
“Converting Mechanical to Electrical Energy"'

Allow & class pariods

OBJECTIVE: At the completion of the activities the student will understand the concept of

mechanical to electrical conversion as evidenced by successful completion of
the prescribed activities,

EQUIPMENT AND SUPPLIES NEEDED: Electronic Aids 1000, Electronic Aids SI000CK, McKnight & McKnight Power
Exparimentar Unit

R

REFERENCE MATERIAL: MECHANICAL CONTROL MANUAL McKni?ht & McKnight Publishing Company
SK00CK INSTRUCTION MANUAL. Electronic Aids
CONCEPTS OF ELECTRICITY, EMctronic Aids

ELECTRICAL CONTROL MANUAL, McKnight & McKnight Publishing Company

PROCEDURE FOR THE ACTIVITY
1. STUDENT ACTIVITY--Complete the following activities

Day 1: McKnight Power Experimenter Experiment #52: changing motion into electricity.
MECHANICAL CONTROL MANUAL pages 52-26 to 52-30.

Day 2: SI00OCK Experiment #33: Moving a magnat within a coil produces electricity.
SI000CK INSTRUCTION MANUAL pages 181-183,

Option: The following activity is essentially the same and could be substituted
for above: EAIQ00 Experiment #4: Magnetism produces electricity.
CONCEPTS of ELECTRICITY pages 16-18.

Day 3: EAI000 Experiment #6: Mechanical motion in 3 magnetic field produces electricity.
CONCEPTS of ELECTRICITY pages 23-25.

Day 4: McKnight Power Experimenter Experiment #E7: Producing a continous supply
of electricity with a generator.

ELECTRICAL CONTROL MANUAL pages E7-205 to E7-2i0.
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4EST COPY AVAILABLE

SECTION V. Power Conversion ACTIVITY

“Converting Electrical to Mechanical, to Thermal,

to Radiant and to Chemica! Energy”’
Allow b class periods

OBJECTIVE: At the completion of the activities the student wili understand the concepts
of Electrical to Mechanical, to Thermal, to Radiant, and to Chemical conversions
as cvidenced by successful completion of prescribed activities.

EQUIPMENT AND SUPPLIES NEEDED: Electronic Aids 1000 and SI0D0CK Trainars, cheese, vagetables, fruits and meats.

REFERENCE MATZRIAL: CONCEPTS of ELECTRICITY, Electronic Aids
SIQ00CK INSTRUCTION M.ANUAL, Electronic Aids
DCA Transparency T-19:4

PROCEDURE FOR THE ACTIVITY
1. STUDENT ACTIVITY-- Complete the foilowing activities:

Day 1: EAIO00 Experiment #5: Electricity and magnetism produce mechanical motion
CONCEPTS of ELECTRICITY pages 19-22.

Day 2: SI000CK Experiment # 256: Using electrical current to heat materials
SI000CK INSTRUCTION MANUAL pages 141-143,

SI000CK Experiment #29: Creating and controlling light that is produced directly
from electricity.
SI000CK INSTRUCTION MANUAL pages 168-163.

Day 3: SI000CK Experiment #20: Charging a wet cell
SI000CK INSTRUCTION MANUAL pages 115123,

Day 4: SIO00CK Experiment #21: Charging a cheese cell
SI000CK INSTRUCTION MANUAL pages 124-125

Day 5: SIO00CK Experiment #24: Building a cheese battery for opersting a transistor radio
SI000CK INSTRUCTION MANUAL pages 130-137.
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BEST COPY AVAILABLE

SECTION V. Power Coaversion ACTIVITY
“Converting Chemical to Radiant, to Thermal, -

and to Electrical Energy”’
Allow | class period

OBJECTIVE: At the end of the discussion the students will understand the concepts of

chemical to radiant, to thermal, and to electrical conversion as evidsnced
by the teachers records.

EQUIPMENT AND SUPPLIES NEEDED: Dry cell, lamp, switch, wires

REFERENCZ MATERIAL: SIOCOCK INSTRUCTION MANUAL, Efectronic Aids, pages 48 and 49,

PROCEDURE FOR THE ACTIVITY
1. Teacher Discussion

1. Explain that chemical to thermal conversion would be forms of combustion
and chemical reactions.

Give examples.

2. Explain that chemical to radiant conversion would be chemical reactions and
combustion

Give examples. Discuss the “’gray area” between thermal & radiant ensrgy.
3. Discussion of chemical to electrical conversion

A. Cells & Batteries

B. Types of cells
C. Use nf patteries

2. Teacher Demonstration

1. Demonstrate simple circuit using a dry cell, lamp, and switch (same as a
fiashlight).
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BEST COPY AVAILABLE

SECTION V. Power Conversion ACTIVITY

“Converting Chemical to Radiant, to Thermal,
and to Electrical Energy”’
Allow 6 class periods
OBJECTIVE: At the end of the activities of study, the student will understand the general
concepts of chemical to electrical conversions and parallel and series

circuitry as evidenced by the teachers records of successful completion of
required activities,

EQUIPMENT AND SUPPLIES NEEDED: Electronic Aids 1000 and Electronic Aids SI000CK Trainers

REFERENCE MATERIAL: CONCEPTSof ELECTRICITY, Electronic Aids
SI000CK INSTRUCTION MANUAL, Electronic Aids

PROCEDURE FOR THE ACTIVITY

1. STUDENT ACTIVITY--Complete the following activities:

Day 1: EAIQ00 Experiment #40: Cells in Series
CONCEPTS of ELECTRICITY pages 153-166

Day 2: EAIOO0 Experiment #41: Cells in Parallel
CONCEPTS of ELECTRICITY pages 157-160

Day 3: EAIOOO Experiment #7: Chemical Action Produces Electricity
CONCEPTS of ELECTRICITY pages 26-30

*Day 4: SI000CK Experiment #16: Building a Cheese Cell
SI000CK INSTRUCTION MANUAL pages 92-97

*Day 5: SI000CK Experiment #17: Building Cells from Fruits and Vegetables
SI000CK INSTRUCTION MANUAL pages 98-101

*Day 7: SI00OCK Experiment #19: How the Use of the Electrode Affects the Production
of Current

SI000CK INSTRUCTION MANUAL pages 109-1:3

*—These days could be demo only instead of student activity
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BEST COPY AVAILABLE

SECTION V. Power Conversion ACTIVITY

Thermal to Mechanical, to Radiant, gnd

to Electrical Conversions
Allow 1 class period

OBIJECTIVE: At the conclusion of the activity, the student will understand the concepts

of thermal to mechanical, to radiant, and to electrical conversion as
evidenced by the teachers record,

EQUIPMENT AND SUPPLIES NEEDED: Copper wirs, voit meter, small torch or EAIO00 Student Trainer

REFERENCE MATERIAL: S:OOOCF;SINSTRUCTION MANUAL, Electronic Aids, page 32 & the 15t and 2nd paragraphs
of page

DCA Transparsncies: T-I13-1, T.14-1, T-14-2, T-15-1 T-16.2, T-16-4, T-18-1, T-17.1,
T-17.2, 7173

PROCEDURE FOR THE ACTIVITY

1. Discussion

1. Discuss how the internal combustionengine converts thermal to mechanical energy
2. Discuss how heat applied to a thermocoug!e can produce electricity
3. Discuss the correlation between thermal and radiant energy

A. an object when heated sufficiently will emit light

2. Teacher Demonstration
1. Demonstrate a thermocouple
Experiment #26 S1000CK INSTRUCTION MANUAL, pages 145, 146, 147
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BEST COPY AVAILABLE

SECTION V. Power Conversion ACTIVITY
“Converting Thermal to Mechanical Energy”

Aliow 8 class periods

OBJECTIVE: At the completion of this activity the student will demonstrate his knowledge
of the engine as a converter of thermal to mechanical energy as evidenced

by the teachers records of completed activities.

EQUIPMENT AND SUPPLIES NEEDED: Dynometer with Air/Fuel measuring davices, diesel engine, rotary engine,
2 cycle engina, 4 cycle engine

REFERENCE MATERIAL: GENERAL POWER MECHANICS by Worthington, Units 36, 71, and 89
DCA TRANSPARENCIES T-13-1, T-17-1, T-17-2, T-17-3, T-17-4, AMS6,

PROCEDURE FOR THE ACTIVITY

1. Teacher Discussion
1. Discuss basic principles of the diesel, rotary, 2 cycle & 4 cycle engines

2. Teacher Demonstration
1. Demonstrate the operation of the dynomometer and air/fuel measuring devices

3. Student Activity
1. Connect engine to dynometer and measure: A. Torque
B. Horsepower
C. Air/fuel consumption

D. Efficiency

The Student should complete the same procedure for each engine (2 cycle, 4 cycle,
rotary, diesel)

4. The teacher should discuss comparisons of the efficiency of all engines at the conclusion
of activity.
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BEST COPY AVAILABLE

SECTION V. Power Conversion ACTIVITY
“Converting Nuclear to Thermal and to

Radiant Energy"”’
Allow 1 class pariod

OBJECTIVE: At the completion of the activity, the student will understand the
concepts of nuclear conversion as evidenced by the teachers records.

EQUIPMENT AND SUPPLIES NEEDED: Film projector

r‘
REFERENCE MATERIAL: GENERAL POWER MECHANICS by Worthington Unit 94, 85, 86

PROCEDURE FOR THE ACTIVITY

1. Discussion/Demonstration
A. Discuss nuclear fusion
A. Principles
B. Uses

B. Discuss nuclear fission
A. Principle
B. Uses

C. If possible have a speaker from the local Power & Electric Company speak on the
uses cf nuclear energy for electrical production in the future

D. Obtain and show the film: ATOMIC ENERGY
Prentice-Hall, Englewood Cliffs, New Jersey
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BEST COPY AVAILABLE

SECTION V. Power Conversion ACTIVITY

General-Radiant/Chemical, Thermal Electrical

Conversion
Allow 1 class period

OBJECTIVE: The student will understand the concepts of radiant to chemical, thermal
and electrical conversion by participating in the class discussion at the
conclusion of the unit as evidenced by the teachers records.

EQUIPMENT AND SUPPLIES NEEDED: Electronic Aids 1000 Student Trainer

REFERENCE MATERIAL: GENERAL POWER MECHANICS by Worthington, Unit 101

PROCEDURE FOR THE ACTIVITY

1. The purpose of this activity is to show the concepts of how radiant energy can be
conerted to chemical, thermal, and electrical energy.

2. Discussion/Demonstration

A. Discussion of radiant to chemical conversion
1. Photosynthesis
B. Discussion of radiant to thermal conversion
1. If possible demonstrate a simple Boy Scout furnace that converts radiant
energy to thermal energy.
C. Discuss radiant to electrical conversion with the use of a solar cell.

3. Student Activity
Copy EA2 and Ea13
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BEST COPY AVAILABLE

SECTION V
MECHANICAL TRANSMISSION

5 DAYS OF ACTIVITIES
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BEST COPY AVAILABLE

SECTION V. Mechanical Transmission ACTIVITY
“Why Things Move"'

Allow 1 ciass period
OBJECTIVE: At the completion of this activity, the student will understand how force,

equilibrium and motion are related to Inertia as evidenced by correct
responses to lesson questions.

EQUIPMENT AND SUPPLIES NEEDED: McKnight & McKnight Powsr Experimanter

REFERENCE MATERIAL: POWER: MECHANICS of ENERGY CONTROL by Bohn & MucDonakd , Mc.& Me.
Publishing Co,, 23-26 and 36-38
MECHANICAL CONTROL, Student Lsb Manual, pages M3-45 to M1-51

PROCEDURE FOR THE ACTIVITY

1. Teacher Discussion
A. Why things Move

2. Student Activity
A. Complete Experiment M1 in MECHANICAL CONTROL Lab Manual
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BEST COPY AVAILABLE

SECTION V. Mechanical Transmission ACTIVITY

“Using the Lever to Gain Strength’’
Allow 1 class period
OBJECTIVE: At the completion of this activity, the student will learn the mechanical

advantage of lever and incline planes as evidenced by the student answers
to lesson questions.

EQUIPMENT AND SUPPLIES NEEDED: McKnight Powsr Exparimentar

A

REFERENCE MATERIAL: POWER: MECHANICS of ENERGY CONTROL by Bohn & MacDonald, Mc & Mc
Publishing Co., -42.

MECHANICAL CONTROL Student Lab Manual, pages M3.56 to M3-60,

PROCEDURE FOR THE ACTIVITY

1. Teacher Discussion
A. Using the lever to gain strength :

2. Student Activity
A, Complete Experiment M3 in MECHANICAL CONTROL Lab Manual
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BEST COPY AVAILABLE

SECTION V. Mechanical Transmission ACTIVITY
“Producing Directional Change with Belts & Chains”’

Altow 1 cings period
OBJECTIVE: At the completion of the experiment, the student will demonstrate his
knowledge of producing directional change with belts and chains by
successfully completing Experiment #05.

EQUIPMENT AND SUPPLIES NEEDED: McKnight & McKnight Power Experimenter

L

REFERENCE MATERIAL: POWER: MECHANICS of ENERGY CONTROL by Bohn & MacDonaid, Mc & Mc
Publishing Co.,

POWER SYSTEMS, Student Lab Manual

PROCEDURE FOR THE ACTIVITY

1. Teacher Discussion

A. Iidler pulleys can be used to carry belts past obstructions or around corners
B. Idler pulleys do not affect the mechanical advantage of pulley systems

C. Pulleys can be used for on-off switching

D. Pulleys can reverse direction

E. Pulleys can produce directional change.

2. Student Activity

A. Complete Experiment #05 in POWER SYSTEMS, Student Lab Manual, pages
05-310 10 05-312
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BEST COPY AVAILABLE

SECTION V. Mechanical Transmission ACTIVITY
“Mechanical Advantage of Machines”

Allow 1 class period

OBJECTIVE: At the completion of this activity, the student will understand mechanical
advantage as evidenced by successfully completing the assigned activity.

EQUIPMENT AND SUPPLIES NEEDED: McKnight & McKnight Powsr E xperimenter

REFERENCE MATERIAL: POWER: MECHANICS of SNERGY CONVERSION, by Bohn & MacDonald, page 36-38
POWER SYSTEMS~Student Lab Manual, pages 03-300 -03-303

PROCEDURE FOR THE ACTIVITY

1. Student Activity

A, Conaglgto% experiment 03-300 in POWER SYSTEMS Lab Manual, pages 03-300
to U3-




BEST COPY AVAILABLE

SECTION V. Mechanical Transmission ACTIVITY
“Friction as a Holding Force"’

Allow 1 class period

OBJECTIVE: At the completion of the activiy, the student will demonstrate his knowledge
of friction as evidenced by successfully completing the experiment,

EQUIPMENT AND SUPPLIES NEEDED: McKnight & McKnight Powsr Experiment

A . R

REFERENCE MATERIAL: POWER SYSTEMS Student Lab Manual by Bohn & MacDonald, pages 01-282 to 01-284

PROCEDURE FOR THE ACTIVITY

1. Student Activity

A. Complete Experiment 01 in POWER SYSTEMS, Student Lab Manual, pages 01-
292 to0 01-294
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BEST COPY AVAILABLE

FLUID TRANSMISSION
8 DAYS OF ACTIVITIES
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BEST COPY AVAILABLE

SECTION /. Fluid Transmission ACTIVITY
“Controlling Fluids with Shut-off and Check Valves"”

Aliow Y ciams period

OBJECTIVE: At the completion of the activity, the student will understand check valves
as evidenced by his written answers to the questions in the assigned experiment,

EQUIPMENT AND SUPPLIES NEEDED: McKnight Power Experimenter

REFERENCE MATERIAL: POWER: MECHANICS of ENERGY CONTROL by Bohn & MacDonaid, pages 9183 & 100
FLUID CONTROL, Student Leb Manual, pages F3-123 to F3-126

