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This course outline provides students with an

understanding of the observation of basic refrigeration systen
components, the techniques used in working with copper tubing, and
practice demonstrations to show what they have learned. Course
content includes specific block objectives, orientation,
refrigeration components (evaporator, compressor, condensers,
metering devices), refrigeration materials (tubing and fittings),
servicing procedures, and a brief bibliography. A Quinmester
post-test is followed by an appendix of post-test samples. (NH)
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Course Oescription

_9027 48 | 8027, 01 The Refrigeration System

State Category County Dept, County Course Course Title

Number Number Number

This quinmester course imcludes refrigeration compoments such as
the evaporator, compressor and condenser, refrigeration tubing,
including bending, swaging, flaring and soldering techniques, The
course also includes basic evacuation and charging procedures,
This is a two or three quinmester credit course, .

Indicators. of Success: Prior to entry into this course, the
vocational student will display mastery of the skills indicated
in Fundamentals of Refrigeration (8025.05) or Washing Machine:
Circuitry and Trouble Analysis (9025,04),

Clock Mours: 90, 135
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The Fullawlng pages contain the quinmester course outlino

entitled "The Refrigeration System," This quirmester écourse

S

outline will provide the student with an understanding of the
observation of the basic components of a refrigeration system
and will also introduce the learrmer to the techniques used in

working with‘cnpper tubing, Im additiomn it will provide the

i T R

stddent with an opportunity to demonstrate an understanding

to practice what he has learned from the classroom inatrucfian.
This course is taught imn a two hour block For S0 clock |

hours or a three hour block For 135 hours. In each instance,

the couﬁse consists of Five instructiénal blocks; however, the

three hour session permits the learmner to cover each block in

more detail and also provides added opportunity to practice and

1norease-his gkills,

This course is concluded by a post-test sampla,

s Mamnipulative inétructionai methods include demonstration
| and shop use of actual appliances, equipment and appliance com-
ponents, as well as mocke-ups and demonstration pieces and pits,
ARelated imstructionm is taught through lecturs, books, ine
structional sheets and chalkboard presentations., Students are
expected to keep notebooks and to complete daily related and
manipulative asstgnmants. Opportunity is provided for prace
- ticing newly learned techniques..
An adjunct to the listed imstructional methods is providéd
through the instructor’s utilization of audiovisual equipment

and materials,
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This outline was de%elaped through tha,cooharative afforts

of tha inatructional and supervigory personnel, the Quinmester
"Advisory Committee, and the Vocational Curriculum Materials

Service, and has been approved by the Dade County Vocational

Curriculum Committes,
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The student must be able to:

1, Describe and discuss the opportunities im the Field of
refrigeration and the duties of an appliance refriger
‘ation technician, : ;

2, Identify and describe the basic parts, and explain the
L operation of a refrigeration system,

] 3. Properly work with copper tubing using all the various
: methods of conmnecting and repairing tubing, -

4, Evacuate, charge and test a refrigeration system, and
explainm each step in detail,

S, Satisfactorily complete the quinmester post-test,
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i SPECIFIC BLOCK OBJECTIVES

BLOCK I ~ ORIENTATION
The student must be able tos

1. Qescribe the refrigeration cyele and be able to name
the operating components,

2, List the career opportunities open to the refrigeration
technician and state the duties and responsibilities of
each position.

BLOCK II - REFRAIGERATION COMPONENTS
The étudent must. be able to:

1. Explain the purpose and function of the major com- .
ponents of a domestic refrigeration system, and
describe how each is related to the other in working
sequence to obtain a refrigerated space,

BLOCK III - REFRIGERATION MATERIALS

The student must be able to:

1. Defime the various types and signs, and identify and
select refrigeration tubing used in the major appli=
ance trade,

2. Bend tubing in the approved manner using the proper
tools,

3., Perform the different methods of connecting refriger=
ation tubing using the proper tools and special fittings
obtainable in the refrigeration trade,

4. ARAepair refrigeration tubing that has been damaged using
the different approved methods accepted in the re-
frigeration field,

BLOCK IV « SERVICING PROCEDQURES

Theae student must be able to:

1. Evacuante, charge and test a refrigeration system, using
the special tools and testing equipment available in
the refrigeration trade,
BLOCK V = QUINMESTER POST-TEST
The student must be able to!

1. Satisfactorily complete the guinmester postetest,
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Course Qutline

APPLIANCE REPAIR = AOVANCED - 8027
(The Refrigeration System)

Department 48 = Quin 9027,01 :

I. ORIENTATION

A, Introduction .

1. Principles of Refrigeration
a, Refrigeration cycles
b, Refrigeration tools
c., Refrigeration components

2. Opportunities in Refrigeration Trade
a. Future opportunities
b, Different applications of refrigeration

3, ODuties of Refrigeration Appliance Technician
a, Installing unitsi
b, Replacing components

et c, Oiagnosing malfunctions

B, Student Fesponsibilities
1., Safety regulations
a, Identifying hazards
b, Work with others
c., Knowledge of tool use and care
. 2. Shop and School Regulations
a, Care of equipment and tools
b, Care of shop
c. Shop and school rules

C. Course Benefits
1. Career opportunities
. Learning and improving basic skills
Implementing basic skills
. Preparation for the next course

-

e
. . B
. 4

II. REFRIGERATION COMPONENTS

A, Evaporgtor
1. Types of evaporators
2. Applications of evaporators
3., Defrost methods

8, Compressor
1. Types of compressors
2. Functioms of compressors
3, Parts of compressors
4, Lubrication of compressors
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III,

Iv,

C., Condensers
1. Types of condensers
2. Functions of condensers
3, Maintenance of condensers

0. Metering Devices
1. Types of metering devices
2. Functions of metering devices
3, Maintenance of metering devices

REFRIGERATION MATERIALS

A, Refrigeration Tubing
1. Types and sizes
2, Methods of cutting
3., Methods of bending

B. Commecting Tubing

1., Flaring tubing
a, Why and when to flare
b, Types of flares
¢, Tools used to flare

€. Swaging tubing
a, Why and when to swage
b, Tools used to swage

3., Constricting tubing
a. Why and when to constrict
b, Tools used to constrict

4, Annealing tubing
a, FReason to anneal
b, Method of annealinyg

5, Techniques of soldering
a, Why and whenm to solder
b, Types of solder
¢, Methods of soldering

C. Refrigeration Fittings
1. Types and sizes of Fittings
2, When to use various fittings
3, Methods of using Fittings

D, ARepairing Refrigeration Tubing
1. Soldering '
2, Brazing '
3., Epoxy Bonding

SERVICING PROCEDURES
A, Evacuation Procedures

1. Methods of evacuating
2, Tools and equipment used in evacuation




V.

3,
4,
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Checking unit by avacuating
Chenking for refrigerant leak by evacuating
Safety Reguletions

8, Charging Procaduras

1, Methods of charging
2, Tools and equipment used to charge system
~ 3, 8teps to follaow when charging
4, Checking unit by charging
6, Safety regulations
C. Testing '
1. Testing for compressor efficiency
@, Testing for refrigermant leaks
3, Testing electrical circuit
4, Diagnosing and repairing

QUINMESTER POST-TEST
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Basic References:

1. Marsh, Warren A, and Olivio C, Thomas, Principles of
' Refrigeration, Albany, New York: Qelmar, 1966
374 pages .

2, Althouse, Andrew O,, et, al, Modern Refrigeration and
Air Conditionimg. Homewood, Illinois: Goodheart=
Willcox Co,, Inc,, 1868 1120 pages

3. Edwin P, Anderson, Home Applisnce Servieing, New York,
N, Y, Howard W, Sams and Company, Imnc, 4967 600
pages ~

4, Tricomi, Ernest, How to Repair Major Applisnces, New
York: Howard W, Sams and Company, Inc, 41564 600

pages
Supplementary References: _
S. Domestic Refrigeration, Master Publications Inec,,
Los Angeles, California 80 pages

Manufacturers Manuals:

B8, Basic Electrical Refrigeration Controls, Booklet R=10
#821230, Whirlpool Corporation, La Porte, Indiana,

7. Use and Care of Test Instruments, Booklet G=5, #828439,
Whirlpool Corporation, La Porte, Indiana,

8. Brazing-How and Why, B8ooklet (-9, #ééSDOG, Whirlpool
Corporation, La Porte, Indiana.

Audio Visual Aids:
Slides and Records:

1. Definmitions #GTR=-41, 35mm 34 slides. Color, 1870,
Syracuse, New York, Carrier Air Conditioner Company,

€. Refrigeration Cycle #GTH=2, 30 slides, Color, 1970,
Syracuse, New York, Carrier Air Conditioner Company,

¢ /‘-Sn
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Audio Visual Alds:

Filmetrips and Cassette Tapes:

3, Use and Care of Test Instruments, Whirlpool Corporation,
La Porte, Indiana, Filmstrip: G«E #828440,
Cassette Tape (=5 #B28459, :

4, Brazing-How and Why, Whirlpool Corporation, La Porte,
Indiana, Filmstript G-9 #829004, Cassette Tape G=9,
#828005,

S, Basic Electrical Refrigeration Comtrols, Whirlpool
Corporation, La Porte, Indiana, Filmstrip R=-10 #B821229,
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Quimmester Post-Test Samples




- Name

QUINMESTER POST-TEST

Date Score

I, COMPLETIONS

1.

e,

The two principal types of reFriberation syétems are
and. .

In order to bend tubinmg, bending

are used, -

The three classifications of compressors are

and .

The evaporator is on the : side dF
the system,

The condenser used on domestic refrigerators is
cool ed,




QUINMESTER PQST=TEST

~

Name Date Soore

II, TRUE-FALSE:

1. A capillary tube system has a critical
‘charge of refrigerant,

2. Any good grade of copper tubing is sate
isfactory for refrigeration work, '

3. Once a roll of refrigeration tubing is
cut, there is mno further reasomn to cap
the end,

4, Small tubing can be bent as sharply as
neeaded,

5. The double thickness flare providee greater
strength against vibration,




Name

QUINMESTER POST=-TEST

Date ' .Score

III,

MULTIPLE CHOICE

1. Solder is classified as (a) only soft (b) only
. hard (c) both soft and hard,

2. A hard solder contains (a) a higher (b) a lower
(c) the same percentage of tim as a soft solder,

.3, The flux that is used for silver solder will also

work satisfactorily for (a) 50-S0 (b) 95-5 (c) neither
solder, '

4, A swaging tool bears the closest resemblance to a
(a) reamer (b) flaring tool (c) tubimg cutter,

5. A thread which is on the outside of a fitting is

called a (a) female pipe thread (b) matiomal pipe
thread (c) male pipe thread,

L 13-
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TRUE=FALSE

1.

QUINMESTER POST=-TEST

Old copper tubing can be softened by
annealing,

Color of the surface to be silver brazed
will indicate the temperature,

Refrigeration oils should be practically
wax free, : :

The most desirable type of epoxy adhesive
is the two part system,

Aluminum tubimg can be soldered,

-15a




ANSWER KEY TO QUINMESTER PQST-TEST

I, COMPLETIONS

1. absorption; mechanical

. 8prings

e
3. reciprocating; rotary; centrifugal
4, low

5

. air

II, TRUE-FALSE

1. True

.. False

. Falsé

e
3
4, False
5

. True

IIT. MULTIPLE CHGICE

1, ¢
. 2, a
3; c
. 4, b
5, ©

IV, TRUE=-FALSE

1. True
2, True
3. True
4, True
g

.  True




