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Mode Cam Bracket to Evaporator Case Screws 1.5N.m 131bin
Passenger Compartment Air Filter Housing Nuts 9 N.m 80 1b in
Receiver Dehydrator Upper Clamp Bolt to 42 Nm 371b in
Condenser
Receiver Dehydrator to Condenser Bolt 6.5 N.m 58 1bin
Refrigerant Pressure Sensor to Compressor Hose AN 351b in
Assembly
Surge Tank to Body Bolts 9 N.m 80 1b in
TXV Backing Plate Bolts 3.5 N.m 311bin
REFRIGERANT SYSTEM CAPACITIES
Refrigerant System Capacities
Specification
Application Metric English
PAG O1l GM P/N 12378526 for United States
PAG Oil GM P/N 88900060 for Canada
Abrupt Refrigerant Loss 65 ml 2.20 oz
Compressor Replacement
e The Zexel model DKS17DS service
compressor is precharged with the specified 74 ml 2.50 oz
amount of PAG oil.
Condenser Replacement with the Receiver 60 ml 5
Dehydrator m 0z
Condenser Replacement without the Receiver 30 ml 1
Dehydrator m 0z
Evaporator Replacement 30 ml 1 oz
Receiver Dehydrator Replacement 30 ml 1oz
Thermal Expansion Valve Replacement 20 ml 0.75 oz
e Total System PAG Oil Capacity 130 ml 4.40 oz
R-134a
e Refrigerant Charge 0.59 kg 1.301b

equal amount of oil drained.

Abrupt refrigerant loss due to a large leak, hose rupture, collision, or pressure relief
valve opening. Conditions that allow the refrigerant to seep or bleed off over time do
not cause this oil loss. Upon replacement of a component that caused a large
refrigerant loss, also add the required amount of oil for the particular component.
If more than the specified amount of PAG oil was drained from a component, add the

DIAGNOSTIC INFORMATION AND PROCEDURES
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DIAGNOSTIC STARTING POINT - HEATING, VENTILATION AND AIR CONDITIONING

The HVAC system is divided into 2 separate sections. The first, heating, ventilation, and air
conditioning, has all procedures that pertain to an HVAC component or function that 1s not
specifically associated with the manual control system. The second, HVAC Systems -
Manual, has all procedures specific to the Manual control system.

Begin the system diagnosis with the Diagnostic System Check - Vehicle in Vehicle DTC
Information.

The Diagnostic System Check will provide the identification of the control modules which
command the system.

The use of the Diagnostic System Check will identify the correct procedure for diagnosing
the system and where the procedure 1s located.

Review the Description and Operation information to help you determine the correct
symptom diagnostic procedure when a malfunction exists. Reviewing the Description and
Operation information will also help you determine if the condition described by the
customer 1s normal operation. The HVAC Description and Operation information is divided
mto:

e Air Delivery Description and Operation in HVAC Systems - Manual

e Air Temperature Description and Operation in HVAC Systems - Manual

The Air Delivery Description and Operation contains the following topics:

e Air speed
e Air distribution

The Air Temperature Description and Operation contains the following topics:

e Heater Mode
e A/C Mode
e A/C cycle

LEAK TESTING

Tools Required

e J 39400-A Halogen Leak Detector. See Special Tools.

e J 41447 R-134A A/C Tracer Dye-Box of 24. See Special Tools.
e J 42220 Universal 12V Leak Detection Lamp. See Special Tools.
o J 43872 Fluorescent Dye Cleaner
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e J 46297 A/C Dye Injector Kit
e J 46297-12 Replacement Dye Cartridges

Refrigerant Leak Testing

IMPORTANT: General Motors vehicles are now manufactured with
fluorescent dye installed directly into the air conditioning (A/C)
system.

The fluorescent dye mixes and flows with the polyalkylene glycol (PAG) oil throughout the
refrigerant system.

Verifying some passive leaks may require using the J 39400-A , even though the A/C system
contains fluorescent dye. See Special Tools.

The only time that adding additional fluorescent dye is required is after flushing the A/C
system.

Fluorescent Leak Detector

Fluorescent dye will assist in locating any leaks in the A/C system.
IMPORTANT: PAG oil is water soluble.

e Condensation on the evaporator core or the refrigerant lines may wash the PAG oil and
fluorescent dye away from the actual leak. Condensation may also carry dye through
the HVAC module drain.

e Leaks in the A/C system will be indicated in a light green or yellow color when using
the leak detection lamp.

Use the leak detection lamp in the following areas:

o All fittings or connections that use seal washers or O-rings

o All of the A/C components

o The A/C compressor shaft seal

o The A/C hoses and pressure switches

o The HVAC module drain tube, if the evaporator core 1s suspected of leaking
o The service port sealing caps

The sealing cap is the primary seal for the service ports.

e Follow the instructions supplied with the J 42220 . See Special Tools.

e To prevent false diagnosis in the future, thoroughly clean the residual dye from any
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area where leaks were found. Use a rag and the approved J 43872 .

Fluorescent Dye Injection

IMPORTANT: Use only fluorescent dye approved by General Motors.

¢ J 41447 can be poured directly into a removed A/C
component. See Special Tools.

e J 46297-12 is injected into the low side port using J
46297 .

e Not all of the fluorescent dyes are compatible with PAG oil. Some types of dye
decrease the oil viscosity or may chemically react with the oil.

e R-134A leak detection dye requires time to work. Depending upon the leak rate, a leak
may not become visible for between 15 minutes and 7 days.

IMPORTANT: Do NOT overcharge the A/C system with dye. Use only one
7.39 ml (0.25 oz) charge.

e To prevent false diagnosis, thoroughly clean any residual dye from the service port
with a rag and the approved fluorescent dye cleaner J 43872 .

Halogen Leak Detector

CAUTION: Do not operate the detector in a combustible atmosphere
since its sensor operates at high temperatures or personal
injury and/or damage to the equipment may result.

Ensure that the vehicle has at least 0.45 kg (1 1b) of refrigerant in the A/C refrigeration
system in order to perform a leak test. Refer to Refrigerant Recovery and Recharging for
recharging the A/C system.

IMPORTANT: Halogen leak detectors are sensitive to the following items:

o Windshield washing solutions
o Many solvents and cleaners
o Some adhesives used in the vehicle

Clean and dry all surfaces in order to prevent a false warning. Liquids will damage the
detector.

IMPORTANT: Follow a continuous path in order to ensure that you will not
miss any possible leaks. Test all areas of the system for leaks.
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(kPa) (psi}

690 100
620 90
550 80
485 70
415 60

LOW SIDE

345 50
275 40
210 30
140 20

70 10

100 200 300 400 (psi)
700 1400 2100 2750 (kPa)

HIGH SIDE

Fig. 1: A/C System Pressure - Zone Classification
Courtesy of GENERAL MOTORS CORP.

A/C Performance Table
Maximum Left
Low Side High Side Center
Ambient Relative Service Port | Service Port | Discharge Air
Temperature Humidity Pressure Pressure Temperature
13-18°C (55-65° o 151-241 kPa | 1129-1350 kPa o o
F) (ST (22-35psi) | (164196 psi) | 12 ¢ ©2°F)
11198-1433
151-227 kPa
[4) _ e} o
19-24°C (66-75° Less than 40% (22-33 psi) kPa (;;;l 208 9°C (48°F)
5 Greater than 165-268 kPa | 1233-1460 kPa 13°C (55°F)
40% (24-39 psi) (179-212 psi)
165-248 kPa | 1336-1529 kPa
[4) e} o
Less than 35% (24-36 psi) (194-222 psi) 12°C (52°F)
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. Ensure that the plenum which draws outside air into the HVAC module 1s clear of

debris.

. Disable the A/C compressor clutch operation by disconnecting the clutch coil electrical

connector.

. Dry the evaporator core by performing the following steps:

1. Start the engine.

2. Seclect the warmest temperature setting.

3. Select the recirculation mode.

4. Run the blower motor on high for 10 minutes.

. Locate an area in the HVAC module case between the blower motor and the evaporator

core downstream of the blower motor.

. Drill 23.175 mm (0.125 in) hole where the hole will not interfere with or damage the

following components:
e The blower motor
e The evaporator core
e Any other operating part the of system
Wear safety goggles and latex gloves in order to perform the following actions:
1. Select the maximum blower speed.

2. Insert the deodorizer extension tube into the hole to the mark on the extension
tube.

3. Use short spray bursts and vary the direction of spray for a 2-3 minute period of
time.

Shut the engine OFF. Allow the vehicle to sit for 3-5 minutes.
Seal the 3.175 mm (0.125 1n) hole with body sealer or RTV gasket compound.
Start the engine.

. Operate the blower motor on high for 15-20 minutes to dry.
. Reconnect the A/C compressor clutch coil electrical connector.
. Verify proper clutch operation.

REFRIGERANT RECOVERY AND RECHARGING

Tools Required

J 43600 ACR 2000 Air Conditioning Service Center. See Special Tools.

CAUTION: Avoid breathing the A/C Refrigerant 134a (R-134a) and the
lubricant vapor or the mist. Exposure may irritate the eyes,
nose, and throat. Work in a well ventilated area. In order to
remove R-134a from the A/C system, use service equipment
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that is certified to meet the requirements of SAE J 2210 (R-
134a recycling equipment). If an accidental system
discharge occurs, ventilate the work area before continuing
service. Additional health and safety information may be
obtained from the refrigerant and lubricant manufacturers.

CAUTION: For personal protection, goggles and gloves should be
worn and a clean cloth wrapped around fittings, valves, and
connections when doing work that includes opening the
refrigerant system. If R-134a comes in contact with any part
of the body severe frostbite and personal injury can result.
The exposed area should be flushed immediately with cold
water and prompt medical help should be obtained.

NOTE: R-134a is the only approved refrigerant for use in this vehicle. The
use of any other refrigerant may result in poor system
performance or component failure.

NOTE: To avoid system damage use only R-134a dedicated tools when
servicing the A/C system.

NOTE: Use only Polyalkylene Glycol Synthetic Refrigerant Oil (PAG) for
internal circulation through the R-134a A/C system and only 525
viscosity mineral oil on fitting threads and O-rings. If lubricants
other than those specified are used, compressor failure and/or
fitting seizure may result.

NOTE: R-12 refrigerant and R-134a refrigerant must never be mixed, even
in the smallest of amounts, as they are incompatible with each
other. If the refrigerants are mixed, compressor failure is likely to
occur. Refer to the manufacturer instructions included with the
service equipment before servicing.

The J 43600 1s a complete air conditioning service center for R-134a. See Special Tools.
The ACR 2000 recovers, recycles, evacuates and recharges A/C refrigerant quickly,
accurately and automatically. The unit has a display screen that contains the function
controls and displays prompts that will lead the technician through the recover, recycle,
evacuate and recharge operations. R-134a is recovered into and charged out of an internal
storage vessel. The ACR 2000 automatically replenishes this vessel from an external source
tank 1n order to maintain a constant 5.45-6.82 kg (12-15 1bs) of A/C refrigerant.

The ACR 2000 has a built in A/C refrigerant identifier that will test for contamination, prior
to recoverv and will notifv the technician if there are foreien gases nresent in the A/C




2006 Chevrolet Equinox LS

2006 HVAC Heating, Ventilation and Air Conditioning - Equinox & Torrent

system. If foreign gases are present, the ACR 2000 will not recover the refrigerant from the
A/C system.

The ACR 2000 also features automatic air purge, single pass recycling and an automatic oil
drain.

Refer to the J 43600 ACR 2000 manual for operation and setup instruction. See Special
Tools. Always recharge the A/C System with the proper amount of R-134a. Refer to
Refrigerant System Capacities for the correct amount.

A/C Refrigerant System Oil Charge Replenishing

If o1l was removed from the A/C system during the recovery process or due to component
replacement, the oil must be replenished. Oil can be added to the system by pouring the
correct amount into the replaced component or into an open refrigerant line. For the proper
quantities of oil to add to the A/C refrigerant system, refer to Refrigerant System

Capacities.

FLUSHING
Tools Required

e J 41447 R134A A/C Tracer Dye - Box of 24. See Special Tools.

e J 42220 Universal 12V Leak Detection Lamp. See Special Tools.

e J 43600 ACR 2000 Air Conditioning Service Center. See Special Tools.
e J 45268 A/C Flush Adapter Kit

e J 46297 A/C Dye Injector Kit

e J 46297-12 Replacement Dye Cartridges

IMPORTANT: Flushing with the ACR 2000 is not intended to remove metal
from the air conditioning (A/C) system.

Flushing is intended to remove the following:

o Contaminated polyalkylene glycol (PAG) oil
e Desiccant, following a desiccant bag failure
e Overcharge of PAG oil

e Refrigerant contamination

For 2005 there are two different designs for the Thermal Expansion Valve (TXV). The
designs can be identified by the attachment methods used to retain the evaporator outlet hose
and the liquid line to the TXV. For the second design, the A/C lines are retained to the TXV
as a pair using a single nut.
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Special Tools.

7. Connect the red hose from J 43600 to the J 45268-8 flush adapter. See Special
Tools.

IMPORTANT: Close the valve on the external refrigerant tank, before
starting the flush process.

13. Flush the A/C system. Follow the instructions supplied with the J 43600 . See Special
Tools.

14. Disconnect the red hose on the J 43600 from the J 45268-2. See Special Tools.
15. Disconnect the blue hose on the J 43600 from the J 45268-1. See Special Tools.
16. Remove J 45268-1 from the J 45268-2.

17. Remove the J 45268-2 from the A/C compressor hose assembly.

18. Remove the sealing washers, GM P/N 88928950 and 88928951 from the compressor
hose.

IMPORTANT: Flushing will remove all the PAG oil from the A/C system.
The A/C system must be replenished with the correct
amount of PAG oil.

19. If you will reinstall the removed A/C compressor, perform the following procedure:

1. Drain the PAG oil from the A/C compressor. Rotate the compressor input shaft to
assist in draining the PAG oil from the compressor.

2. Add the total system capacity of PAG oil to the A/C compressor. Refer to
Refrigerant System Capacities .

20. If you will replace the A/C compressor after flushing the system, perform the following
procedure:

1. Determine if the new service compressor is shipped with PAG oil. Refer to the
Refrigerant System Capacities .

2. If the service compressor 1s shipped with PAG oil, DO NOT drain the new PAG
oil from the compressor.

3. Deduct the amount of PAG oil shipped with the service compressor from the
amount of PAG oil listed in the capacities table. Refer to Refrigerant System

Capacities .
4. Add the calculated amount to the compressor, as needed.

IMPORTANT: Flushing will remove the fluorescent leak detection dye
from the A/C system.

21. Add one bottle of J 41447 directly to the A/C compressor. See Special Tools.
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Fig. 22: Checking Compressor Clutch To Compressor Pulley Clearance
Courtesy of GENERAL MOTORS CORP.

10. Using a feeler gauge, check the clearance between the compressor clutch and the
compressor pulley. Ensure the clearance 1s 0.3 mm to 0.6 mm (0.012 in to 0.024 1n).

11. Once the correct air gap is obtained, install the new clutch bolt.

12. Using J 37872 to hold the compressor clutch, tighten the clutch bolt. See Special
Tools.

Tighten: Tighten the bolt to 20 N.m (15 1b ft).

13. After the clutch bolt is installed, verify that the compressor pulley spins freely.
14. Install the compressor to the vehicle. Refer to Compressor Replacement.

COMPRESSOR PRESSURE RELIEF VALVE REPLACEMENT

Tools Required

J 39400-A Halogen Leak Detector. See Special Tools.
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A

Remove the compressor hose retainer nut from the battery box.
Remove the evaporator outlet hose nut from the evaporator outlet hose.
Remove the evaporator outlet hose from the compressor hose.

Install a protective cap to the evaporator outlet hose to prevent contamination and
desiccant saturation.
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Fig. 31: View Of Compressor Hose Nut On Condenser
Courtesy of GENERAL MOTORS CORP.

Remove the compressor hose nut from the condenser.
Remove the compressor hose from the condenser.

Install a protective cap to the condenser to prevent contamination and desiccant
saturation.

. Raise and support the vehicle. Refer to Lifting and Jacking the Vehicle .
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Fig. 35: View Of Compressor Hose Nut On Condenser
Courtesy of GENERAL MOTORS CORP.

Install a new sealing washer to the compressor hose at the condenser.
Install the compressor hose to the condenser.
Install the compressor hose nut to the condenser.

Tighten: Tighten the nut to 22 N.m (16 1b ft).
Install the compressor hose retainer nut to the battery box.
Tighten: Tighten the nut to 9 N.m (80 1b in).

Install the left headlamp. Refer to Headlamp Assembly or Headlamp Bulb and/or
Cornering, Sidemarker, Park, Turn Signal Bulb Replacement (Equinox) or
Headlamp Assembly or Headlamp Bulb and/or Cornering, Sidemarker, Park,
Turn Signal Bulb Replacement (Torrent) .
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Fig. 71: View Of Compressor Hose Nut On Condenser
Courtesy of GENERAL MOTORS CORP.

Remove the compressor hose nut from the condenser.
Remove the compressor hose from the condenser.

Install a protective cap to the compressor hose to prevent contamination and desiccant
saturation.
















2006 Chevrolet Equinox LS
2006 HVAC Heating, Ventilation and Air Conditioning - Equinox & Torrent

-

=
k)
&

/8
o
i‘h-l-

wlE,
N
y

i

(

Fig. 76: View Of Compressor Hose Nut On Condenser
Courtesy of GENERAL MOTORS CORP.

Remove the protective cap from the compressor hose.

Install a new sealing washer to the compressor hose. Refer to Sealing Washer
Replacement.

Install the compressor hose to the condenser.
Install compressor hose nut to the condenser.

Tighten: Tighten the nut to 22 N.m (16 1b ft).




































































































































































































































































































































































































