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INTRODUCTION

This Study Guide is to be used with the textbook Modern Refrigeration and Air
Conditioning. Its intent is to provide you with a thorough background in all aspects of
refrigeration and air conditioning. The type of questions used will be valuable in further
education in the refrigeration and air conditioning field or for state, local, or federal
licensing approval.

Each lesson has been formulated to assist in mastering the textbook information on a
chapter-by-chapter basis. Each chapter number is the same as the textbook chapter that it
reviews.

The Study Guide serves as an open book quiz on the contents of the textbook. Each
Study Guide unit has an identifying objective, which will be met upon completion of the
unit.

The instructor may assign an entire unit or only lessons that pertain to a specific area.
Assignments may be completed in class or as homework.

The Study Guide uses various learning activities. In some instances, you will be
required to complete wiring diagrams or electrical circuits. At other times, a complete
refrigeration system must be labeled, observing proper color and part identification.
Numerous types of questions have been used: sentence completion (fill-in), listing, mul-
tiple choice, matching, part identification, illustration completion, short answers, defini-
tions, and sketching assignments.

Through the use of this Study Guide, you will acquire a working knowledge of the
principles of refrigeration and air conditioning and their application.
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Chapter 1

FUNDAMENTALS OF
REFRIGERATION

Name
Date Class
Instructor

OBJECTIVE: After studying Chapter 1 of the text and
completing these lessons, you will be able to explain
the physical, mechanical, and chemical principles of
refrigeration and air conditioning.

INSTRUCTIONS: Read Chapter 1 of the text, then
complete Lessons 1.1 and 1.2.

Lesson 1.1

Grade:

Physical Properties of Refrigeration and Air Conditioning

.71 HISTORY AND FUNDAMENTALS OF
24 REFRIGERATION MODULE

1. Identify the temperature on the thermometer asso-
ciated with the condition below:
A. Freezing point of water 1.

B. Standard temperature

O = >

C. Boiling point of water

FAHRENHEIT

i

I I I I I I I I I |
230 212 194 176 158 140 122 104 86 68

2. Heat always flows from a toa___ sub- 2.

stance.
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3. The color code used in the text indicates the state
the refrigerant is in. Indicate the proper state next
to each color.

N . s

4. What part of a basic refrigerator absorbs heat? 4.

N7 TEMPERATURE, PRESSURE, AND
MEASUREMENT MODULE

5. Identify the state of each substance shown: 5.

6. The absolute scale that uses the same divisions as 6.

the Fahrenheit scale is called the  scale.
A. Rankine

B. Kelvin

C. Celsius

D. None of the above.

7. Absolute pressure is gauge pressure plus 7.

pressure.

8. Name the three physical states of a substance. 8.
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9

9. Identify the type of energy that is obtained by
using each of the formulas below:

10.

11.

12.

A.

B.
C.

(Force x Distance) 9. A.
Time
(Pressure x Area) B.

(Force x Distance)

How much work, in foot pounds, is required to  10.
move the block below 10 feet if the forward force
is 200 |b.?

What is the formula used to convert temperature  11.
from degrees Fahrenheit to degrees Celsius?

Identify the U.S. conventional measurement, in
inches, for each metric unit below:

m O 0N = >

Metric

10 mm 12.
Tm

2.54 cm

10 cm

1T mm

m U0 = >

U.S. Conventional
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13. Convert 3°F to Celsius. (Show your calculations 13.
in the space provided.)

14. Convert 10°C to Fahrenheit. (Show your compu- 14.
tations in the space provided.)




Cl rration 11

Name
Date Class
Instructor

Lesson 1.2 Grade:

Thermodynamics of Refrigeration and Air Conditioning

7] TEMPERATURE, PRESSURE,
2%y AND MEASUREMENTS MODULE

1. A Btu is the amount of required to raise the 1.
temperature of one pound of water one degree
Fahrenheit.

2. How many Btu per hour is equivalent to one ton 2.
of refrigeration?

A. 554
B. 200
C. 12,000
D. 15,000

3. The temperature at which a liquid boils depends 3.
on its pressure. (True or False?)

4. Identify the type of heat in the pressure-enthalpy
diagram shown below:

A. The heat added from B to C is called ) 4. A.
B. The heat added from D to E is called . B.
C. The heat added from C to D is called C.
heat.
280
240 = -
200 L
w E
w 160
g 120
I 80
] 7
S 40 s
oHE
—a0 LA
. 0 200 400 600 800 1000 1200 1400

Btu

5. Ambient temperature is the temperature of the air 5.
a motor, a control mechanism, or any other
device.
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6. What is sensible heat?

7. What is latent heat?

8. What is the basic use for a manometer?

Open to the

Air Duct Atmosphere

Open to the
Pressure

in the Duct Inches of

Water
Pressure
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7] REFRIGERATION SYSTEMS
24,4 AND TERMS MODULE
9. Identify the parts of the basic refrigerator. 9. As
B.
C.
B D.

V4 g
1
NN
Insulation
Motor
npl Wires
‘/

10. Name the three methods of heat transfer.

10.
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11. Poor conductors of heat are also known as

12. Give the proper abbreviations for each unit listed:

13.

14.

15.

16.

17

. Always wear safety

A. British thermal unit.

Fahrenheit.

Degrees Celsius.

Pound.

Pounds per square inch gauge.
Pounds per square inch absolute.
Watt.

Inches of mercury vacuum.

IO0mmUOw®

I. Joule.

In the elementary mechanical refrigerator shown
below, identify the state of the refrigerant where
shown:

/

1A e e

7

Ar————
AT T VAT

Room Refrigerator
Temperature Temperature L/
72°F (22°C) 35°F (1.5°C)

1
4
1
Insulation/ /
MNONTN NN S
| -

Fluids that boil and absorb heat are called refrig-
erants. (True or False?)

The recommended maximum weight that a service
technician should lift is Ib. or kg.

When working on electrical circuits, always be
sure that the circuit is at the source.

when working with
refrigerants

11.

13.

— I O0Omm0UO0N®

v o= 2>

16.

17.




Chapter 2

REFRIGERATION
TOOLS AND
MATERIALS

Name

Date Class

Instructor

OBJECTIVE: After studying Chapter 2 of the text and
completing these lessons, you will be able to select

and use the tools and materials used in the refrigera-
tion and air conditioning industry.

INSTRUCTIONS: Read Chapter 2 of the text. Then
complete Lessons 2.1, 2.2, and 2.3.

Lesson 2.1 Grade:

Flaring, Soldering, and Brazing Tubing
TUBING AND FITTINGS MODULE
BEN

1. What is the meaning of ACR as applied to 1.
tubing?
A. ltis cold rolled.

B. Itis suitable for air conditioning and refrig-
eration applications.

C. Itis intended for air-cooled applications
only.

D. ltis a certain manufacturer’s brand symbol.
E. Itis air-cooled rolled.

2. When swaging 1/2” OD copper tubing, as shown 2.
in illustration below, indicate the length of overlap.

1/2" Tubing

N

- aT T
~

15
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3. Identify the soldered joint fittings in this illustration.

4. The basic difference between soldering and braz-
ing is the at which molten solder flows.

5. Identify the flare fittings shown below:

6. List three types of bending tools.
7. Name the flexible hose fittings shown below:

O-Ring
' ‘ T:O-Ring '
A B C D E

8. Name three common methods of joining tubing
to tubing and tubing to fittings.

4.

8.

N = >

m OO0 = >

m O 0N = >




