AUTOMOTI V E|
L]
- = ' _.. L
- (1
AhCIR=S pontfols
Gy [

Modern Automotive
Technology
Chapter 76

Heating and Air Conditioning
Service
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Learning Objectives

Visually inspect a heating and air conditioning
system and locate obvious troubles.

Dlagnose common heating and air conditioning
problemes.

Describe the functions and uses of air conditioning
test equipment.

Locate air conditioning and heating system leaks.

Explain how to replace major heating and air
conditioning components.

Describe the general procedures for evacuating and
charging an air conditioning system.

~__© Demonstrate safe working practices when servicing
|ﬂ heating and air conditioning equipment. 2
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Alr Conditioning System
Problems

Internal compressor Condenser fins
problems ~ clogged with debris

Porous hose
leaking

i Leaking
] .
Loose or <N U condenser
missing
Inoperative drive belt
CDI'ITFII[ESSDF
clutch

Inoperative
blower motor

Leaking evaporator

contaminated
drier

Bad thermostat
expansion
valve
Clogged
water drain
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Chapter 76

1. Electronic Leak Detectors locate
refrigerant leaks by producing a sound
or light signal.

2. A/IC System Evacuation uses a
vacuum pump to remove air and
moisture from the inside of the A/C
system.
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Alr Conditioning System
Leak Detectors

Ultra-Violet Electronic

_ Leak Detector L eak Detector
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Electronic Leak Detector

Move leak
tester around
leakage points

Produces a sound or light signal when
— refrigerant Is detected
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| eak
Detection

Probing with an
electronic leak
detector
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Evacuating the System

Discharge pressure gauge
(high side)

Evaporator
suction gauge

(low side) Compressor inlet gauge

(not used)

Valves ' " w Discharge service port

open ! S ' (high side)

Suction service
port (low side)

Discharge line
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Chapter 76

3. A Bubbling Sight Glass indicates the
A/C system is low on refrigerant and
that air Is In the system.

4. A Cloudy Sight Glass may indicate the
drying agent in the receiver-drier or
accumulator has broken down and Is
circulating through the system.
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Sight Glass Inspection

Sight glass conditions

% Oil streak
Receiver-
o,
A
L

drier

pressure
relief valve

Sight glass may be in the top of the recelver-
“ drier or in the line "
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Chapter 76

5. A Schrader Type Service Valve Is a
spring-loaded valve, similar to the air
valve In a tire.

6. Pressure Gauge Assembly typically
consists of two pressure gauges, a
manifold, two on-off valves, and three
service hoses.
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Schrader Service Valve

_ Test hose —__
System / Spring-loaded from manifold ~—
/ Schrader valve gauge set

hose co

' Service *Valve core depressor
gauge port

Compressor -

Depressor in the service hose opens the
spring-loaded valve
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R-134a Service Valve

, System Test hose ~__
hnsp connection ; Spring-loaded from manifold ——.
' / Schrader valve gauge set

-,
b
E.
o=
o
s
’.
W
]

FEaT A A

Service / ™ Thumb screw
gauge port SN A -
* Quick-disconnect fittings

Compressor -

Attach the quick-connect fitting using the
sleeve, then tighten the thumb screw to
depress the valve
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Pressure Gauge
Assembly

Low-pressure
valve

Refrigerant
supply tank
valve '

, Low-pressure
| gauge —
|I z _-‘1“\'\,
7 High-pressure
gauge

o Center
manifold

High-pressure *
valve

——— High-pressure
service hose
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/. A Performance Test indicates A/C
system condition by measuring system
pressures with the engine running.

8. An AC Charging Station usually
contains a vacuum pump, pressure
gauge set, oll injection cylinder, and a
charging tank of refrigerant.
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Dry-bulb

Performance
Test

thermometer

Wet- and dry-bulb

thermometer APPROXIMATE TEST PRESSURE RANGES

FOR NORMAL FUNCTIONING SYSTEMS

Outside High-side
temperatures pressures Low-side pressures

Temperature/Pressure

2 Ambient Psi Psi with Psi with Psi with
C h art’ N Ote H I g h e r temperature at high STV, POA expansion orifice
- in front of pressure or VIR valve tube
Te m p e rat U reS R eS U I t N condenser test fitting systems systems systems

Higher AC System

Pressures

60 F

J0F
80 F
90 F
100 F
110F

120-170
150-250
180-275
200-310
230-330
270-360

28-31
28-31
28-31
28-31
28-35
28-38

7-15 -

7-15
7-15
7-15
10-30
10-35

24-31
24-31
24-32
24-32
24-32
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Testing a Thematic Switch/Sensor

Thematic Switch

Capillary
tube

Thermometer
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AC Charging Station

Refrigerant can be
recovered, recycled,
then charged back into
the system when repairs
are completed and
Include and usually
contains a vacuum
pump, pressure gauge
set, oil injection
cylinder, and a charging
tank of refrigerant.
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9. A Stem Type Service Valve Is a
manually opened and closed by
screwing the valve stem in or out.

10. An Oll-Streaked Sight Glass denotes
low refrigerant level, which is allowing
excessive compressor oll to circulate
through the system.
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Stem-Type Valve

Service port

To system
hose

Manual valve that is 7 et 0 compres
opened and closed by [ e
screwing the valve y e
stem In or out

Backseated

Midpositioned
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Servicing a Fitting

Torque wrench

Tighten leaking fittings using a torque wrench
and retest for leaks. Replace the hose or line if
needed.

22
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Clutch Diagnosis

Check for voltage and ground at the clutch
connector

23
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Clutch Diagnosis

Power the clutch through a jJumper wire—clutch

|ﬁ plate and pulley should lock together. )
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Learning Objectives

Visually inspect a heating and air conditioning
system and locate obvious troubles.

Dlagnose common heating and air conditioning
problemes.

Describe the functions and uses of air conditioning
test equipment.

Locate air conditioning and heating system leaks.

Explain how to replace major heating and air
conditioning components.

Describe the general procedures for evacuating and
charging an air conditioning system.

~__© Demonstrate safe working practices when servicing
|ﬂ heating and air conditioning equipment. 25



http://www.autotechl.com/

	Modern Automotive Technology�Chapter 76
	Learning Objectives
	Air Conditioning System Problems
	Chapter 76 
	Air Conditioning System�Leak Detectors
	Electronic Leak Detector
	Leak Detection
	Equipment Connections
	Evacuating the System
	Chapter 76
	Sight Glass Inspection
	Chapter 76
	Schrader Service Valve
	R-134a Service Valve
	Pressure Gauge Assembly
	Chapter 76
	Performance Test
	Testing a Thematic Switch/Sensor
	AC Charging Station
	Chapter 76
	Stem-Type Valve
	Servicing a Fitting
	Clutch Diagnosis
	Clutch Diagnosis
	Learning Objectives

