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FUNDAMENTALS OF AUTOMOTIVE AIR CONDITIONING

Course Length
2.5 hours — 5.0 hours

Course Description

This course introduces and familiarizes learners to the basics of automotive air conditioning
systems. Users will learn the theory behind automotive A/C operation, the components in an
automotive A/C system and their functions, various control mechanisms, and different types of
A/C systems. Users will also learn about the air distribution system that performs the function of
routing air though the system for heating, ventilating, and air conditioning

Course Topics
Introduction to Air Conditioning
+ Function of air conditioning
Principles of heat energy and thermodynamics

*
+ Relative humidity
+ Relationship between temperature and pressure

Refrigeration and Refrigerants

+ Concept of refrigeration

+ HVAC system

+ Heat transfer in an A/C system

+ Different types of refrigerants and their properties

Automotive A/C Components and Controls

¢+ Basic components of automotive A/C - compressor, condenser, evaporator, thermal
expansion valve or orifice tube, and hoses

¢ Various automotive A/C controls: blower speed controls, compressor cycling controls, and
temperature controls

A/C Systems and Operation

¢ Expansion valve systems

+ Oirifice tube systems

¢ CCTXV designs, CCOT designs, and CCTXV dual designs

Air Distribution System

¢ Components of the HVAC system
+ Air door designs and configurations
¢ Air distribution control mechanisms

Course Objectives

In this course, users will learn to:

¢ Describe the function of automotive air conditioning

+ Recognize the principles of heat energy and thermodynamics



+ Understand the concept of refrigeration

+ Identify various refrigerants and their properties

+ Describe the components of the A/C system and control mechanisms
+ Describe how different types of automotive A/C systems work

*

Describe the function and how the air distribution system works

Fundamentals of Automotive Air Conditioning

Refrigerants | Refrigerants and A/C

I autometive air condianing, hot
i present in the vehicle is replaced
By cold e,

Uut how is hot air remaved?
This is done with the help of &
refrigerant. Refrigerants are fluids
Ehak allow the air eandeioning
spstaeing bo work. Thay tracber st
From are place to shother, fuch as
From the Cassencer COMaMMent to
the outside of the vehicle.

The selrigaract iwside an A/C
Systarn serves the £me purposs as
the coclant & an enging, The
refrigerant:

3 Fundamentals of Automotive Air Conditioning - Micro

AUTOMOTIVE AIR CONDITIONING

® Carries heat from one place
ko another

® Gives up its heat, and is
returmed to $bsoet more

Thermal Expansion Valves (TX¥) | TXV: Pressure

Thermal expansion valves requlste the flom of refrigerant |
liquid refrigerant must be lowered before it enters the eva
peint drop, allowing it to absorh mare heat 35 i passes thr)
[TV, The expansion vabve controls the refrigerant super
pressures in & THY.

@ Refrigerant
@ .

Push Rod

Hetening Ordce

@ Ball Valve

Frum Filter Drier

Mgk Brasiurs Viper

Row Bragsune Vapar
W bigh Prossurs Liqud
W Lo Prassurs Ligvid

The transfer of heat cceurs in the
evaporator and the candenser,

Widw the 8nimaton to learm how
Bigat trangfer scours in 40 sir
zondiioning srstem.

Air Conditioning Basics | Heat Energy

TY TODE 17 8 TE8E0 T
th rafrigerant. It is
er si

Ol Al Burvrard arruve by contime,

Sl What it the source of heat in & vebecle? In & moving vehicle, the gears, engine and exhsust relesse heat. Ao, the hest from the
interars, Air conditieners make the air inside the vehichs cold by

wutside enters the vehicke througl windonganes and hests ug
remaving the heat from the vehicke's interior snd dumging it outside.

lick gach tab to lesrn more about heat energy and its effects.
Heol Encray dnd [Ls Elcely

Sources of Heat Law of Heat Transfer |

oA [eafLll b

Absolute Zero | Heat Measurement

Sources of Heat

What causes the heat siide & parked ar  runeey
rreasel

g wehicls to

nters 3 vehicle from many seurces. These include:

4 In the 51 Wi the windows
| 65-705C )1

Sources of Heat

0,

Funload

+ e
e o
__?f Il E __‘-@ S

tgine
Haat

ad Heat xhautt Haat

ADAYANA

L

A selection of pages from CTIl's Fundamentals of Automotive Air Conditioning
courseware, featuring global navigation, instructional graphics, and glossary of

terms





