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H 6 Series Compressor Body Leaks
The Harrison 6 cylinder compressors, in particular the DA6, HR6, HD6 and the HT6 have been
known for their body leaks. Each of these of compressors consists of four separate housings.
Upon assembly these four housings are held together with six through bolts that pass from the
front nose plate and thread into the rear head plate. Most compressors with horizontal pumping
pistons are aligned through the use of a dowel pin that aligns the housings while these are not. It
is important to remember this point as you read on.
These compressors may be mounted on the vehicle in one of two fashions; the compressor could
fit into a single mounting bracket that holds the compressor at four points. There also could be
two separate brackets, one for the front of the compressor and one for the rear of the compressor.
Why are these compressor mounts causing so much trouble?
•

Single solid bracket –Typically used with the HT6 – There have been some stories of these
brackets warping. Most of these brackets are of cast aluminum so warping would be
difficult. However, if the bolts are improperly torqued, as the bracket material is heated and
cooled in the engine compartment, the bracket and the compressor would conform (twist or
warp) to each other. If the bolsters or pads of the cradle that the compressor sits on are not
100% square and if the compressor does not lay flat on all four pads, a twisting or rocking
action could present a problem even if the compressor is properly torqued. If the compressor
does not sit solidly on all four positions, and the compressor is torqued down into the
mounting cradle, the non-doweled compressor body will twist and invariably leak or make
noise

To assure a solid fit, place the compressor in the cradle and try to rock it. If the compressor
rocks back and forth, place a shim or standard washer between the compressor and the
bracket. Torque the four bolts evenly and alternately but make sure the compressor does not
rock in the cradle before the bolts are torqued.

4S325

H 6 Series Compressor Body Leaks
•

Dual bracket – used with DA6, HD6 and HR6 – Most installers will start the four compressor
mounting bolts and then use an air ratchet to tighten them down. If there is any alignment
variation between the two brackets, the tightening process will twist the case and create a
body leak or noise. To assure that the brackets conform to the compressor and not the
compressor to the brackets, loosen the brackets from the engine block. Snug down the
compressor mounting bolts. Tighten the bracket to engine bolts then torque the compressor
mounting bolts.

Not only will the above procedures prevent body seal leaks but will also obviously increase the
compressor life span, plus reduce vibration and noise. Any major amount of twisting of the
compressor housings will cause the cylinders to be out of alignment. This alignment condition
may not be enough to see with the naked eye but will cause decreased performance and decrease
the life of the compressor. This compressor family was designed without an alignment dowel
pin, allowing for a small amount of case twisting to occur. Possibly the OEM designer removed
the pin for easier assembly purposes, since they did not consider it to be critical to this particular
family of compressors. However, a moderate amount of case twisting will typically lead to a
case leak, and if not quickly detected, it will possibly cause compressor failure.
Any amount of case twisting could be considered one of the causes for premature piston wear,
noisy operation, and eventual compressor failure.
Always keep in mind that over tightening, under tightening or any compressor mounting
misalignment will cause premature wear and noise. This is especially true since most
compressors are now made of aluminum and are very susceptible to this twisting problem.
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GM Truck High Pressure Condition
In 1988, General Motors began installing the orifice tube on full size trucks (with
single A/C units) in the condenser outlet. The orifice tube location was changed to reduce
evaporator noise. Although this design works well, the system can lead a good technician
on a wild goose chase when trying to diagnose an extreme high-pressure condition.
A common complaint is the head pressure soars to abnormally high readings after
charging about 8 oz. of refrigerant. Generally, this complaint occurs after the condenser
has been replaced or flushed. The problem is with the design of the condenser. First,
both fittings have the same threads so the lines can be reversed when reconnected.
Second, the condenser will actually mount upside down. In either case, the compressor
discharge line would direct refrigerant straight to the orifice tube, which creates the highpressure condition.

Orifice
Tube

When diagnosing this complaint, inspect condenser mounting and hose routing.
The discharge hose (from the compressor) connects to the top on the condenser (inlet).
The orifice tube mounts in the bottom of the condenser (outlet to the evaporator). The
outlet tube of the condenser has a 45º upward angle.
If the lines and orifice tube locations are correct, and the system still has high
head pressure, the vehicle will need to be tested for a possible internal restriction or
airflow problem.
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Insufficient Airflow from Dash
Many different things can affect the volume of air that flows through the air distribution
system. The condition of the blower motor, blower wheel, and the air distribution system
itself determine the volume of air that flows out the vents.
Air is drawn in from the outside of the vehicle through the use of a blower motor and
wheel assembly and is then forced across the evaporator (on A/C equipped vehicles) into
a large open area called a plenum. Airflow is then directed from the plenum to the areas
requested by the opening or closing the designated air mode doors.
The blower motor and wheel assembly has to operate properly in order to pull and push
the correct volume of air through the air distribution system and vent outlets.
• If the blower motor has a problem, it will present itself as an increase in the amperage
required to turn the motor.
• Refer to the OEM information for the correct amperage specification.
• If the blower wheel is turning the wrong direction or has become loose on the blower
shaft, the volume of moving air will be dramatically reduced.
A number of conditions can develop which diminish airflow in the plenum and air
distribution passages. These conditions result in a restriction in airflow from the vents.
• Duct & Door seals on older vehicles can cause leaks behind the dash.
• Trash drawn into or placed into the air distribution assembly passages.
• Material such as leaves, or animal hair, on the blower motor side of the evaporator.
• Large rodents (squirrels, rats) have been known to build nests in the evaporator case.
• Investigate for some environmental condition, such as to where they park the vehicle,
that would cause anything to be drawn into the system
Materials being placed or collected in the system, most often occur when the vehicle has
been parked for an extended period of time or is located in a rural area. Also Remember
that many of today’s vehicles utilize filter assemblies that have specific replacement
intervals, which if overlooked can result in limited airflow.
On vehicles without a filter cartridge the removal of the blower motor is the first step in
the inspection and repair process. Refer to the OEM information for removal and
installation procedures. If the restriction can not be repaired with the removal of the
blower motor, then the removal of the evaporator may be necessary.
Care should be given when locating the restriction. If a rodent has built a nest in the
evaporator case, the rodent may not be happy with your attempt to remove the nest.
Thick gloves should be worn when trying to remove debris from the evaporator case.
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Reasons to Flush During Retrofit
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A/C Flushing to Avoid Retrofit Cross Contamination
SITUATION:
The lubricant in any refrigerant system will retain a certain amount of the
refrigerant, even after a normal evacuation period. When the system is then
charged with a different refrigerant, there is a certain amount of refrigerant
“CROSS CONTAMINATION”. Cross contamination occurs when the original
refrigerant is released or “out-gassed” from the oil in the system and combines
with the replacement refrigerant.
PROBLEM:
The Cross-Contamination of refrigerants in a system can lead to a reduction in
performance, and an increase in high side pressure. The abnormal increase in the
high side pressure can cause rapid compressor failure. This problem can occur
when a system is retrofitted from R-12 to R-134a, or when a system that has been
retrofitted to R134a is returned back to the use of R12.
SOLUTION:
The removal of the lubricating oil from the system prior to the retrofit is very
important. The procedure to remove the oil should be as follows:
• Recover the refrigerant properly.
• The accumulator/drier “Must” be changed at the time of retrofit.
• Flush the condenser and the evaporator with an approved flushing procedure.
• Blow out the hoses and lines with dry shop air or nitrogen.
• If the compressor is not being replaced, the old oil must be drained.
CONCLUSION:
The EPA has decided that “Cross Contamination” of refrigerants is a major
problem in the automobile industry today. The system will not perform properly
when the refrigerant is contaminated. The problem will become complicated
when the customer comes back in for additional work, and the contaminated
refrigerant is recovered into your tank.
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Works in the Winter
It’s important to remember that the A/C system works in the winter months just as
it does the rest of the year. However, the compressor is very susceptible to premature
failure in the winter. When the driver selects defrost mode, the A/C system is operated to
remove moisture from the incoming air to help keep the windshield clear. If the A/C
system is not fully charged and 100% functional, the compressor will fail due to improper
lubrication. This offers a good selling point when your customer doesn’t think he or she
needs to service or repair their A/C system in the waning days of summer.
The system functions in cold weather but at much lower pressures. Even fully
charged, the high side will only develop about 100 psi to 130 psi and the low side will
generally operate at about 20 psi. When the A/C system is low on charge or not
operating properly, the low side pressure can drop below 10 psi. System lubricant will
not circulate with the refrigerant below 10 psi and will be left behind in the evaporator.
The compressor will eventually fail from the lack of lubrication. Also, in cold weather,
the compressor oil may become to thick and not properly lubricate the moving parts,
which leads to compressor failure.
Some vehicles incorporate safety switches to prevent compressor operation in
cold weather. A common addition to some models is an ambient temperature switch.
This switch prevents compressor operation below 40° F. This is the best option, but is
not incorporated into all systems. Other vehicles depend on a low side, pressure cycling
switch to prevent compressor operation. However, this usually will not occur until the
ambient temperature gets below 25° F. This can leave the compressor susceptible to
failure. Then there are vehicles with an evaporator temperature sensor that cycles the
compressor off when the evaporator gets cold. Unfortunately, if the system is low on
charge or is malfunctioning, the evaporator will not get cold and the compressor will not
cycle off. The final result is premature compressor failure.
By informing your customers about wintertime A/C operation, they may find an
end of summer repair less costly than a compressor replacement in the spring.
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Why Inspect the TXV?
Many domestic and import vehicles use a Thermal Expansion Valve (TXV). Our
Technical Support Department has received numerous calls on why it is necessary to
clean or replace the expansion valve when performing a compressor replacement. We
realize that the location of the TXV, often times, makes it difficult to clean or replace as
most vehicles require the removal of the evaporator housing. In some cases accessing the
valve could take several hours.
If you have a vehicle with a compressor failure, it is very likely that some
contamination has reached the expansion valve. We strongly recommend that the
expansion valve be removed for inspection, cleaning and/or replacing because:
•

Warranty requires the inspection of the TXV inlet port and inlet screen for
contaminants.

•

Warranty requires flushing of the evaporator. It will be necessary to remove the
expansion valve in order to flush through the evaporator.

•

The expansion valve opening is as small as .080” diameter. Contaminates in the
system can easily restrict or block the TXV inlet passage.

•

A plugged expansion valve will cause a restriction that will block the oil flow
back to the compressor. If a compressor lacks lubrication it will eventually lead
to a failure.

Protect your
investment by
examining the
Expansion Valve

Thermal Expansion Valve

H-Block Expansion Valve
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Thermal Fan Clutch Diagnosis
Many times when an engine overheats the easy answer is to replace the thermal
fan clutch. This usually does not correct the problem of overheating.
To understand whether the fan clutch is operating properly or not, you have to
understand how it operates. The fan clutch contains a viscous liquid that allows the fan
blade to turn at a percentage of the water pump speed. The temperature at which it
engages is controlled by a thermal spring on the front of the clutch. This bi-metal spring
is temperature sensitive, and is the control, which allows the engagement of the fan
clutch at a certain temperature range. It is AIR temperature that controls the bi-metal
spring action, not water temperature. The air that crosses the face of the clutch controls
the engagement of the clutch.
We do not publish the temperature range of the bi-metal spring. This is to make
sure that no one attempts to measure the temperature of the air crossing the fan clutch
face, which could cause personal injury.
Proper diagnosis procedure:
Start with a cold engine. The thermal fan clutch will be engaged for a short
period of time. This length of time depends upon the specifications of the vehicle tested.
When air temperature is sufficient enough to activate the bi-metallic spring the fan clutch
should engage. The pitch of the fan blade controls how fast the clutch disengages at cold
startup. To measure the pitch of the fan blade, place it on a flat surface and measure the
vertical height of the blade. When the vertical height is 2.5 inches or greater the fan
blade requires a heavy-duty clutch. If it is less than 2.5 inches the blade will need a
standard duty clutch.
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What Role Does Humidity Play?
Humidity is an element of A/C service that often gets overlooked. First, let’s look
at the word “humidity”. Humidity can be described in two ways: humidity and relative
humidity. Humidity is water vapor held in the air. Relative humidity, as defined by
Webster, is “the ratio of the amount of water vapor actually present in the air to the
greatest amount possible at the same temperature”. As air temperature rises, its ability to
hold moisture increases, which means hotter temperatures can retain more moisture.
Second, let’s look at how humidity effects our comfort zone. The average person
feels comfortable within a relative humidity of 40% to 50%. When relative humidity is
higher than 50%, people feel hotter and muggier. The term “Heat Index” refers to how
hot it “feels” when temperature and humidity are taken into consideration. An 80°F day
with 90% humidity will feel hotter than a 90°F day with 20% humidity.
As the A/C system cools, the evaporator core absorbs heat from the air inside the
vehicle and transfers that heat to the air outside through the condenser. As the air cools,
excess moisture condenses into water. The water coats the evaporator core, which affects
its ability to absorb heat from the air. In a sense, the water acts like an insulator.
However, as the humidity level drops inside the car, the air temperature will feel colder.
How will this affect temperature and pressure readings? As relative humidity
increases, the difference between the duct and ambient temperatures will decrease. For
example, an ambient temperature of 85ºF with low humidity could result in a duct
temperature of 40ºF, but with high humidity may only produce a duct temperature of
55ºF. Also, high and low pressure readings will rise slightly as relative humidity
increases. The rise in pressure is due to the fact that water contains more heat than air.
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1996 – 1997 Taurus/ Sable Cooling Fan runs on high speed at all times with the
vehicle running.
This condition may be encountered on both 3.0L and 3.8L engines, when the
engine is running the cooling is operating at high speed, the compressor clutch will not
engage in A/C modes, and the MIL (malfunction indicator lamp) is not on.
The cooling fan circuit is controlled by the CCRM (constant control relay
module) and the PCM. The circuit consists of the CCRM, PCM, and inputs from various
switches and sensors. Conditions that are monitored include engine coolant temperature,
A/C system pressure, and Vehicle speed. The cooling fan module contains 2 fan units and
a dropping resistor. The dropping resistor is used with the low speed fan which operates
when the ACCS (air conditioning clutch switch) is closed, or when coolant temperature
reaches 215°F. The cooling fan runs on high speed when coolant temperature reaches
230°F. The A/C compressor clutch is disabled during high speed fan operation, high
power steering pressure, High engine coolant temperature, and when A/C discharge
pressure reaches 450 PSI.
This vehicle uses two switches in the A/C circuit for clutch operation and cooling
fan function. The ACCS is a two wire switch mounted on or near the accumulator. This
switch cycles the compressor clutch through the PCM and the CCRM by providing a high
or low voltage reference by opening and closing. The A/C High Pressure switch is a four
wire design located on the high pressure side of the A/C system, usually on the discharge
muffler or discharge line. The purpose of this switch is to run the cooling fan on high
speed when A/C system pressures are between 285 to 315 PSI. The switch will turn off
the compressor clutch when high side pressure exceeds 415 PSI.
Circuit strategy is as follows; when A/C request is commanded at the control
head, source voltage flows through the ACCS switch, to the A/C High Pressure switch to
the PCM and the CCRM. This voltage input will allow the compressor clutch to engage
and the cooling fan to operate at low speed, provided all required inputs are within
operating range.
When the A/C High pressure switch pressure exceeds 285 PSI, circuit 883, pink
with a light blue trace, will open and the cooling fan will run on high speed. When A/C
system pressure exceeds 415 PSI, circuit 347, black with a yellow trace, will ground. This
will cause the PCM to ground the CCRM IC circuit, pin 69 in the PCM, and the
compressor clutch will turn off.
If the vehicle has the above symptoms, no A/C clutch, fixed high speed fans, and
no MIL, perform the following test: With the engine off, find the A/C High Pressure
Switch on the discharge side of the system, remove the connector and us a DMM and
check for continuity on both circuits. If both circuits show continuity, replace the A/C
high pressure switch.

1998 – 1999 Honda Civic and CR-V A/C Performance Test Procedure
Due to engine management strategy, vehicle setup for conducting a performance
test is critical. Some service information will indicate that during the set up part of the
A/C performance test the engine should be run at 1,000 RPM. If the engine is run at
1,000 RPM, the radiator and condenser fans will be operating as required, but the
compressor will be turned off. If the engine RPM is increased or decreased from 1,000
RPM, the compressor clutch will engage. This condition may appear that the Engine
Control Module is at fault. This is a normal function and is a driveability enhancement
for vehicle performance during break away from a stopped condition.
The revised procedure is: close the doors and windows, select the recirculation
mode, full cold, and blower on high. Run the engine at 1500 RPM for 15 minutes to
allow the A/C system to stabilize, then reduce engine RPM to 900 RPM to measure A/C
duct temperature and obtain system pressure readings.
Another item to be aware of on these models, if any of the blower speeds are not
working, the compressor clutch will not engage. Be sure to check that all the blower
speeds are working during the system preliminary checks. If the blower is not working on
all speeds, check the dropping resistor, blower motor amp draw, and blower motor
cooling hose for blockage.

2000 – 2004 Ford, Mercury Crown Victoria and Grand Marquis. Poor duct
performance caused by evaporator icing.
The above mentioned models may have poor cooling or low air flow from the ducts on all
blower speeds. The condition may occur during extended idle or on a long road trip. The
cause is usually icing of the evaporator core due to the compressor not cycling on and off.
The cause may be one of two items; the A/C relay contacts may be stuck closed
due to arching when the compressor clutch cycles on and off. The second problem may
be caused by a faulty pressure cycling switch (2000 – 2002 models only).
Item I
Begin the diagnosis by checking the system for the correct refrigerant and the
presence of system sealer. With the system properly charged conduct a performance test
and note if the a/c clutch cycles off. If the a/c clutch does not cycle off, connect a scan
tool and monitor the following PCM PIDs (Parameter Identification), which are
individual items on the scan tool data display. ACCS: air conditioning clutch switch,
WAC: wide open a/c relay. If the WAC PID reads Off and the A/C compressor continues
to operate, the problem may be the a/c relay contacts are stuck closed.
Remove the A/C relay and use a DMM and check for continuity between pins 30
and 87. If the circuit is complete, the contacts are stuck, replace the relay. The relay
contacts are stuck closed due to voltage arching from the a/c clutch coil when the clutch
cycles off. To prevent the replacement relay from sticking, a clamping diode must be
installed from circuit 57 and circuit 321. Circuit 57 is the ground circuit and circuit 321 is
the a/c compressor clutch battery feed from the relay pin 87.
Disconnect the battery negative terminal; locate connector C128 (2000 – 2001
models) the connector will be C1033 on 2002 – 2004 models; located in the wiring
harness below the master cylinder. Disconnect C128, and locate circuit 57, pin location
10. Circuit 57 will be a black wire. Locate circuit 321, pin location 7; circuit 321 will be
Gray with a White trace. Remove circuit 57 and 321 from the connector. Strip 1 inch of
insulation about 2 inches from the terminal on circuit 57. Remove 1 inch of insulation
about 4 inches from the terminal on circuit 321. Use a 400 volt 1 amp Silicon Diode with
the stripe on the diode connected to circuit 321, Gray with a White trace the power feed
to the clutch. The other leg of the Diode connects to Circuit 57, the black ground wire.
Solder the Diode wires to the circuits using rosin core solder. Shrink wrap all exposed
joints with wax filled shrink wrap to make the connections air and water tight.
Install terminals into the connector, join the connector and reconnect the negative
battery terminal. Check the A/C clutch for proper cycling.

(Continued on next pg)

Item 2
If the ACCS PID read ON, with the low side pressures below 20 PSI, the clutch
cycling switch is faulty or the circuit is shorted.
2000 – 2002 models used a pressure cycling switch to control evaporator core
freeze up. If the vehicle is equipped with a white A/C pressure switch replace the switch
with a black colored switch.
2003 – 2004 models use a Thermistor to cycle the compressor clutch, the pressure
switch is for system protection only.

2001 – 2002 Acura MDX noticeable temperature difference left and right dash
outlet vent temperature.
If there is a wide temperature difference (20 °F or more) between the outer ducts
on the dash panel, this condition may be caused by an undercharge or a blend door out of
calibration.
Begin by performing a Self-Test:
•
•
•
•
•
•
•

Turn Ignition ON
Press the AUTO and then the OFF button.
Hold both buttons down together for 1 minute.
Continue to hold both buttons down, DTC’s will be displayed in the ATC LCD as
letters A through N, using the segments of the 88 display to form the appropriate
letters.
If DTC’s are present, the temperature indicator will alternate every second
between 88 and the DTC letter.
If no DTC’s are present, none of the segments will light up.
To exit self-test, turn the ignition OFF.

If no DTC’s are found, run a performance test including temperature drop test at
the condenser inlet and outlet.
If the system pressures are low and temperature drop at the condenser is more
then 50 ° F perform a system leak check, repair any leaks found.
Evacuate and recharge the system and check the condenser temperature drop.
Adjust the refrigerant charge to get the correct temperature drop of 20° F – 50 ° F
between the condenser inlet and outlet lines.
When the system is properly charged, the dash outlet temperatures on both sides should
be within 5 ° F.

1994 – 1996 Lexus LS 400 GS 300 SC 400 SC 300 ES 300, Ambient Temperature
reads -22° F
Lexus models ATC ambient temperature mode may display -22°F at all times.
This may be caused by an open ambient sensor circuit or a faulty ambient sensor.
This value will be retained in memory and will remain the displayed value even
after the circuit is repaired. This value will have an affect on the operation of the climate
control system if it is not cleared from the ECC memory.
To clear this value from memory, the battery supply fuse must be removed for 60
seconds.
Attention! The power fuse may supply power to other systems such as clock,
radio, and seat and mirror settings.
RESET FUSE IDENTIFICATION AND LOCATION
Model

Year

Fuse

Block

Location

ES 300

1994-96

ECU-B

JB#2

Left Engine Compartment

GS 300

1993-96

ECU-B

JB#2

Left Engine Compartment

LS 400

1993-94

Dome

JB#2

Left Engine Compartment

LS 400

Early 1995

ECU-B

JB#2

Left Engine Compartment

LS 400

Late 1995-96 Fuel/Open

JB#1

Left Instrument Panel

SC 300

1995-96

Dome

RB#2

Left Engine Compartment

SC 400

1995-96

Dome

RB#2

Left Engine Compartment

This test should be performed before any repairs are started. If the -22° F is still
displayed after the test, proceed with system diagnostics.

1996 – 2000 Toyota/ Lexus Various Models Repeated Compressor Failures
Repeated compressor failure regardless if the compressors are remanufactured or
new, may be caused by several factors.
Always begin the service procedure by checking for system sealer and identify the
refrigerant for compliant refrigerant and amount of air in the system.
•
•
•
•
•
•
•
•

Excessive system oil; Toyota’s oil levels must be correct; excessive oil will clog
receiver/driers and collect in the evaporator and condenser.
Tip: if the receiver/drier has a frost ring in the middle, there is probably too much
oil in the system.
Check Suction lines for oil tanks (Lexus 300/400 models), perform temperature
drop test on each side of tank for restrictions, there should be no more then a 4°F
drop.
Check the suction line for cracked inner liner, twist the line with about 6 inches of
rubber line between each hand, if a click or pop is felt, the line must be replaced.
Check cooling fan relays terminals for corrosion (LX 470)
Check for in-line filter in the liquid line on dual evaporator units such as the
Sequoia
Check for corrosion on the rear A/C magnetic valve on Previas.
Although many Toyota models use a sight glass, do not use this device to charge
the A/C system

1998 through 2002 LH Manual A/C Calibration and Self-Test
The A/C system is standard on all 1998 and newer LH models, Manual
Temperature Control is standard on Concorde and Intrepid. Automatic Climate Control is
standard on 300M and LHS models. Prior to 1998, the manual A/C system could not be
calibrated or self-tested. Since 1998, both systems are diagnosed by similar methods and
operate using many of the same components. Electric motors control mode selection,
temperature, and recirculation function; there are no cables or vacuum lines. The BCM
(Body Control Module) monitors all climate control function operations and records any
malfunctions. The control head sends signals to the BCM based on driver inputs. The
PCM (Powertrain Control Module) controls the compressor clutch through the A/C relay
located in the PDC (Power Distribution Center) under the hood.
The Manual A/C system uses resistive, multiplexed switch inputs to the BCM for
temperature, mode, and rear window defogger control. The blower motor is hard-wired to
the A/C control head. The control head is not on the PCI (Programmable
Communications Interface) data bus.
The A/C system must be calibrated after any service to the HVAC system or the
BCM. There are three ways to calibrate the system:
•
•
•

Using the Control Head
Using a Scan Tool with Body Module software
Power Loss Calibration - The system will calibrate 6 seconds after the ignition is
turned ON following battery loss to the BCM. Vehicle must be running and
system voltage must be greater then 10 volts.

The following is the procedure for calibration and self-test for the Manual A/C
system using the control head method.
•
•
•
•
•
•
•
•
•
•

Engine running at normal operating temperature.
Temperature selector in the full-cold position.
Blower switch in any position except OFF.
Mode selector in the Defrost position.
Press and hold the rear window defogger button until the A/C button LED starts
to flash and BCM chimes one time.
A/C LED stops flashing when calibration and self test are complete. View the
Odometer LCD in the instrument cluster for codes.
AC: 00 indicates calibration complete and no DTC’s present.
DTC’s will be displayed in the odometer staring with the lowest number.
Press the A/C button to step through the codes; 22 DTC’s are available.
Erase DTC’s by disconnecting negative battery cable for 10 minutes.

1998 – 2000 Frontier; 2000 Xterra equipped with four cylinder engine whine from
A/C compressor at 3000 RPM
If these vehicles develop a whine at approximately 3000 RPM with the A/C
operating, the problem may be the A/C idler pulley bearing.
Run the engine at 3000 RPM and turn the A/C OFF and ON at the control head.
Attention! The A/C will operate when the A/C button is OFF if the Mode selector is in
the foot/defrost or defrost mode when the blower is in the any position except OFF.
To be sure that the compressor is turned off, move the blower switch to the OFF position
during the test.
If the whine occurs with the Compressor turned off, check other sources for the
noise; be sure to check the water pump bearing, power steering pump, drive pulley
mounted on the engine damper, etc.
If the whine is present when the Compressor is operating, pin point the idler
pulley noise with a stethoscope or long 3/8 “ extension.
Idler Pulley Replacement
•
•
•
•
•
•
•
•

Remove the splash pan from the bottom of the engine and loosen the idler
pulley through bolt.
Remove the locking clip from the pulley adjusting bolt, and remove
adjusting bolt.
Remove the A/C compressor drive belt from the idler pulley. Inspect the
belt and replace if worn or glazed.
Remove the idler pulley from the A/C compressor bracket.
Install new idler pulley and replace the pulley adjusting bolt, be sure to
install the locking clip
Adjust the A/C drive belt so there is 0.39 to 0.47 in between the A/C
compressor and the crankshaft pulley. Attention! The deflection on a
NEW belt must be 0.31 to 0.39 in.
Tighten the idler pulley through bolt to 12 – 16 ft-lb torque
Install engine splash pan.

Repeat the engine running test to be sure the repair is complete.

2000 and newer Nissan and Infiniti Models Factory Installed Refrigerant Dye.
Vehicles built after August 5, 1999, are equipped with factory installed refrigerant
dye in the A/C system.
The systems that are filled with dye will have a GREEN A/C specification label
attached to the under side of the hood near the front edge of the hood.
Systems without factory installed dye will have a BLUE A/C specification label
attached on the hood underside.
It is important to check if the vehicle has factory dye before checking the system
for leaks. If additional dye is added to the A/C system, the excessive dye may
compromise the refrigerant oil.
Excessive dye can also lead to restrictions in the TXV, or plug the liquid pick up
tube filter screen the Receiver/Drier, which can cause poor A/C system performance and
lead to compressor failure.
If the A/C compressor is replaced, or other major components are replaced,
addition dye must be added to the system.
Add dye to the system following the equipment instructions; DO NOT exceed a ¼
ounce of dye regardless of the dye supplier.
Attach a Dye label under the hood for future reference.

1990 and newer General Motors CK Models with dual air.
Compressor noise has been an on-going issue with GM C/K models for a number of
years. Often the problem is related to mounting bracket flex, compressor mounting bolt
torque, hose ground outs or belt and idler pulley issues to name a few. One item that is
easy to overlook has to due partially with the components location; the rear evaporator
Thermostatic Expansion valve. Even using temperature drop testing can make finding
this problem difficult. This means sometimes, the only way to find the problem is by
removing body parts to see the possible cause.
Often GM will not insulate the rear TXV sensing bulb which will sense ambient
air in the evaporator case rather than the superheat in the suction line. The thought here is
sensing the air temperature as well as suction line temperature will prevent the rear
evaporator from freezing and eliminate the need for a rear evaporator freeze control
switch and wiring.
The problem develops as the system ages; the sensing bulb will become corroded
due to electrolysis caused by the 2 unlike metals used for the evaporator and the TXV.
The sensing bulb is usually held in place by a single mini-clamp or plastic clip, which
may break or lose strength over time.
To check if the rear TXV is at fault, perform the following tests:
•
•
•
•
•
•
•

Confirm refrigerant purity with an identifier/check for sealer.
Confirm that the system has the correct refrigerant and oil charge
Confirm that the compressor is properly mounted including mounting bolt torque,
pulley alignment, and hose assembly routing and hose hold downs are in place.
Confirm drive belt condition and tension
Check idler pulley condition and alignment
Complete performance test
Perform Temperature drop test

If all the above conditions are normal,
• Remove the rear plenum cover and replace the rear TXV
• Clean the sensing bulb mounting area on the rear evaporator suction line.
• Wrap the sensing bulb with insulating tape and leave ¼ inch exposed.
• Clean the rear evaporator and plenum drain as needed.
• Evacuate and recharge to the correct level, confirm charge with temperature drop
tests.

GM Electronically Controlled Viscous Cooling Fan
Introduced in 2003 on the Chevy Trailblazer, GMC Envoy, and Olds Bravada,
this PCM controlled Electro-Viscous cooling fan was the new generation of cooling fan
technology that was designed to improve A/C performance at idle and in stop and go
operations. The concept was also designed to reduce fan noise and improve compressor
life by lowering head pressure.
Like the conventional Thermostatic Fan Clutch, the Electro-Viscous design
utilizes fluid to control fan speed. However, the EV design uses an electrical solenoid
which is PCM controlled to regulate fluid flow instead of a Bimetal spring.
The PCM monitors the speed of the fan using a Hall Effect sensor to read a
reluctor wheel inside the fan clutch. The PCM compares the actual fan speed to the
desired speed to determine if the fan is working properly. If the fan is not working
properly, the PCM will set a DTC(s).
The PCM uses inputs from the following sensors to determine correct fan speed:
• Engine Coolant Temperature
• Transmission Oil Temperature
• A/C Pressure
• Ambient Air Temperature
• Vehicle Speed
• Fan Hall Effect
To check the function of the EV cooling fan, a scan tool is necessary. Depending
on scan tool design, enter the special functions menu, select engine output controls, and
then select EV Fan control.
Important! When controlling the cooling fan, the engine RPM should be at 2000 RPM
and depending on engine temperature it may take over 2 minutes before the fan will
respond to scan tool commands.
The most common problem on this system is excessive fan noise. The noise
could indicate that a DTC has set and the system is in fail-safe, or the problem may be a
failed EV fan assembly.
Conditions that will set the EV fan to full lock include:
• Engine Coolant temperature exceeds 264 ° F.
• Transmission oil Temperature exceeds 304 ° F.
• A/C refrigerant pressure exceeds 240 PSI.
• Certain DTC’s are set.
If a DTC P0495 (Fan Speed High) is set, and the EV cannot be commanded off
with a scan tool, disconnect the EV fan connector on the radiator shroud and run the
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engine at 2500 RPM for 2 minutes. If the fan speed does not drop, the fan coupling is
stuck and must be replaced.
Like the bimetal fan clutch design, the EV fan may be fully engaged during a cold
engine start if the fan was locked up during the previous operating cycle, due to A/C
pressure, or oil or coolant temperatures. Although the fan is commanded off, during the
cold start, it may engage for these reasons, and will disengage within 2 to 3 minutes with
the engine RPM at 2500 or higher.

All Refrigerant Flushes are Not Created Equal!
A/C system flushing has been a lively topic for many years in the industry. EPA
regulations, system design changes, and flush cost as well as equipment required to use
the flush are a few of the issues that keep techs looking for an efficient and economical
way to get the job done. To insure that the A/C system operates properly for many miles
to come, flushing the A/C system with the correct flush is as important as using the
correct amount of refrigerant and type of oil.
As technology changes, many of the components that could be flushed, must now
be replaced. For example, Generation II condensers, Hose assemblies with built in filters,
and evaporators with non-removable TXV’s.
Since the mid 1990’s the Dura 141 flush has proven to give the type of results to
keeps the A/C system working properly. Beginning in 2004, the EPA tightened the
regulations in regard to flush solvents containing HCFC elements. Since Dura 141 contained
HCFCs it could no longer be considered an environmentally friendly chemical, therefore it
could no longer be produced. In 2004 Dura II replacement became available. Dura II has the
same desirable features that made Dura 141 the flush of choice in many shops.
The use of flush solvents may be regulated or restricted in some locations. It is
advisable to check with the appropriate regulatory authority for current regulations in a given
area. Federal regulations of solvents can be found on the EPA website at: www.epa.gov.
On the following page is a chart that compares Dura II to the other flushes that are on
the market.
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Non
Flammable
AC Flush

Castrol AC
Flush

Castrol
Premium AC
Flush

AC Blowout

Supercool

Solvent

FJC

n- Propyl Bromide
Tetrachloroethylene

Isopropyl alcohol
Heptanes
Toluene

Technical
Chemical

Technical
Chemical

Propyl Bromide
Isopropyl Alcohol
proprietary ingredient

Isopropyl Alcohol

Technical
Chemical

Selag

Tire Seal Inc. Terpene

Blend of Synthesized
& natural ingredients
Light oil

FJC

Oral, Dermal, vapor

Extreme
Oral, dermal, vapor

Extreme
Oral, dermal, vapor

Moderate
Oral, dermal, vapor

Info. Not on MSDS

Low Hazard

Interdynamics Solvent

Info not available

Severe eye irritant
Otherwise low

Solvent

Terpene

Interdynamics Hydroxypropyl Methacrylate
Phosphoric Acid
Poly a-w-hydroxyl, phosphate
Propylene Oxide

DuPont

RTI

Moderate
Oral, dermal, vapor
Vapor hazard can become
high when burned
Moderate to severe

EF Products Heptanes

Low Hazardous

Health Hazard

Moderate
Oral, dermal & vapor
Vapor hazard can become
high when burned

Solvent Based

Chemical Properties

EF Products Synthetic and terpene
hydrocarbons

MicroCare

Manufacturer

2/9/2006

AC Flush (non
oil base)

AC Flush
Solvent

Premium Flush
and Clean

Auto AC Flush
and Clean

Mobile AC
Flush

Super Flush
Pro

Quest Clean
and Flush

Quest Fast
Flush

DURA II

Name Of Flush

Listed
Carcinogen

Listed

Not Listed

Not Listed

Not Listed

Not Listed

Not listed

Not listed

Not Listed

Not Listed

Not listed

Not listed

Not Listed

224

570

119

301

301

None

Flashpoint

Non Flammable

Extremely

Moderate

Extremely

Highly

Moderate

Very low

117

250

212

212

un-known

380

200

250

Un-known

Un-known

105

Boiling Point

None

15

250

180

Un-known Un-known

25

119

200

400+

Non Flammable Un-known

Moderate

Low

Highly

Moderate

Moderate

Non Flammable

Flammability

Good

Good

Good

Good

Good

Good

Fair

Good

Unknown

Good

Good

Good

Fair

Excellent

Cleaning Ability

Flushing Solutions Characteristics
Proposition 65

Ease of use

System Compatibility

Good

Un-known

Un-known

Avoid Oxidizers,
Reducing agents, and
Metal Oxides

Corrosive to orings
and hoses

Corrosive to Orings
And Hoses

Good

Gloves, apron, goggles

Gloves, apron, goggles
Extra care to minimize
combustion.
Special storage, avoid aluminum
Gloves, apron, goggles

Extra care to minimize
combustion

Flush gun
Special storage

Extra care to minimize combustion

Extra care to minimize combustion

Good

Cost Effectiveness

Inexpensive

Longer Service time
Fire risk
Special storage
Compressor failure

Longer service time
Risk of fire
Compressor failure

Fire risk
Compressor failure
Longer service time
Fire risk
Special storage
Compressor failure

Fire risk
Compressor failure
Longer service time

Longer service time

ORMD

N.O.S. III
ORMD

ORM-D

ORMD

ORMD

ORMD

ORMD

Compressor failure
Flush gun

Compressor failure

ORMD

ORMD

ORMD

ORMD

NOS III
ORMD

ORMD

ORMD

Ship/stor

Flush gun

Extra personal protection
Storage below 77 deg.F.
Extra storage care
Compressor failure

Longer Service Time
Expensive Equipment
Fire Risk
Compressor failure
Extra time to remove
from system. Risk of
contamination
Compressor failure

Longer service time
Risk of
Compressor failure

Longer service time
Risk of
Compressor failure

Reduce comebacks
Inexpensive Equipment

Copy of Fulsh Matrix_Rev3.xls

Corrosive to orings
and hoses

Corrosive to orings
and hoses

Corrosive to orings
and hoses

Corrosive to orings
and hoses

Extra care to minimum combustion Corrosive to orings
and hoses

Gloves apron goggles

Gloves, apron, goggles

Gloves. Apron, goggles
Store below 77 deg.F

Closed loop machine
gloves, apron, goggles
Extremely difficult to remove. May
contaminate
Closed loop machine
Gloves, apron, goggles

Closed loop machine
Gloves, apron, goggles

Difficult to remove

Difficult to remove, some may stay in Good
system
Closed loop machine
Gloves. Apron, goggles

Easy/ Hand held
flush gun

Chart Synopsis
One of the most important items is removal of the flushing agent. An important
procedure using any flush is providing sufficient purge time to remove the flush from the
components. It is recommended that each flush component be purged for a minimum of 30
minutes with a constant dry air pressure of about 80 PSI.
Solvent, Terpene, and POE Oil are the most common base elements used in A/C
flush. Each base must be handled properly to insure that it is removed from the system. Flush
that is not properly removed will dilute the lubricating oil in the A/C system and lead to
component failure.
Solvent based flush may be aggressive toward O-rings and Hose assemblies. Other
solvents will attack painted surfaces, and some require a closed loop flushing device.
Terpene solvents are volatile organic compounds derived from plants, and are usually
associated with characteristic fragrances of the plants from which they were extracted.
Terpene has an odor similar to turpentine, which is a derivative of conifers. It must be
purged completely from the A/C system to prevent oil breakdown.
Oil based flushes are usually a light weight POE and are difficult to remove. If
improper flush equipment is used, the remaining flush will increase oil levels in the
components and cause poor cooling.
Flammability is another issue to be aware of as some flushes will use volatile
substances such as alcohol to speed up evaporation time. Static electricity or an arch from an
electrical switch could trigger a fire.
The flushes boiling point is another important factor. When the A/C system is pulled
into a vacuum, the lower the boiling point of the flush will insure that any residual flush will
be removed from the system. Flushes that are oil based will not boil off, so any residual will
remain in the system.
Conclusion
As shown on the chart, there are many factors to consider when choosing a flush. The
important considerations when choosing a flush are:
• ease of use and removal
• flammability
• compatibility with the system components
• boiling point of the flush
For some flushes the initial cost may be less, however because of their aggression
toward system components, flammability, boiling point, and equipment requirements, they
may result in higher cost in the long-run. The Dura II product leads the way with all the
significant factors that make a flush the most effective and safe while providing the
maximum cleaning with minimum equipment requirements. Review the facts presented on
the chart, and the choice is easy, Dura II!

Alternative Refrigerants for Future Mobile Air Con
Background
For more then 50 years the refrigerant of choice was R-12. It was not until the
mid-1970’s that the chlorine in R-12 and similar refrigerants were linked to the ozone
depletion. This led to the replacement of R-12 with non-ozone depleting refrigerant.
Starting in 1992, the car manufacturers worldwide began to use R-134a. Beside the fact
that R-134a did not affect the ozone, it was found that the TEWI (total equivalent
warming impact) was far less then the 50% of the tailpipe emissions of the entire vehicle.
The TEWI of the 168 million R-134a vehicles in the U.S. fleet of 198 million vehicles is
28 million metric tons of CO2. This amounts to 2.3% of the greenhouse gas emitted by
the U.S. fleet which amounts to 0.44% of the total greenhouse emissions emitted annually
by other industries in the U.S. The TEWI of 303 million R-134a systems in the
worldwide fleet of 647 million vehicles is 51 million metric tons of CO2. This amounts
to 2.1% of the greenhouse gasses emitted annually by the worldwide fleet. When
compared to the other greenhouse gasses emitted annually by worldwide sources, mobile
R-134a systems amount to 0.14% of the worldwide emissions. Although present mobile
A/C systems have a minimal effect on global warming, environmental concerns over
increased global warming are causing reevaluation of the present R-13a A/C system. The
mobile A/C systems contribute to TEWI in three ways: 1. DEWI (direct equivalent
warming impact) due to refrigerant leaking from the system 2. IEWI (indirect equivalent
warming impact) due to fuel used to carry the A/C system year round. 3. IEWI (indirect
equivalent warming impact) due to fuel used to operate the A/C system.
The following information details three alternatives to lower TEWI and reduce
the effects of Mobile A/C on globe warming.
CO2 Air Conditioning Systems
The thermodynamic features of the natural refrigerant CO2 (R744) are more
favorable compared to the agent currently used (R-134a). These features allow for better
cooling capacity as well as reduced fuel consumption. In addition, the CO2 system is a
suitable supplementary heating source in reverse cycle heating systems, especially
vehicles with direct injection diesel and petrol engines, which often do not provide
sufficient heating for the passenger compartment of the vehicle.
Intensive work is being carried out on possible alternatives, based on the Kyoto
protocol on climate control, which showed R-134a to be an undesirable substance. Some
Western European countries have already taken steps to either reduce or forbid the use of
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R-134a (probably between 2008 and 2012). A European Union study group is also
expected to purpose regulations that would reduce HFC emissions. However, it is
expected that the regulations will provide protection for all current R-134a systems for a
transitional period of time.
Compared to other refrigerating agents (Air or Hydrocarbons), the most
promising alternative substance for automotive systems for R-134a was CO2. CO2 has a
globe warming potential (GWP) of 1 where as R-134a GWP is 1300. Although carbon
dioxide is a known greenhouse gas, its use as a refrigerant in automotive air conditioning
systems poses no problems, as for filling of the air conditioning system no extra CO2 is
produced. For example, carbon dioxide is produced by the generation of hydrogen or the
generation of synthesis gas from ammonia. Carbon dioxide may also be obtained from
natural sources.
CO2 air conditioning systems use closed systems which require smaller amounts
of refrigerants compared to conventional systems. That saves space and improves
packaging. While a conventional air conditioning system needs to be filled with about 28
ounces of R-134a, while 16 ounces of CO2 is sufficient in a new air conditioning system
in a mid-sized passenger vehicle in European Climate conditions
The structure of the CO2 system is similar to an R-134a system, but by using an
internal heat exchanger the CO2 system delivers acceptable performance during high
ambient temperatures. The other components; compressor, gas cooler, expansion valve,
can withstand the much higher pressures and are optimized for the smaller space
available, and their structure is similar to an R-134a system. The gas cooler replaces the
condenser and is in the same location as the condenser but designed specifically for CO2.
.
The big difference between R-134a and R744 is pressure. The normal low side
pressure with R744 is 350 PSI. At this pressure, the temperature is about 35° F. The high
side pressure is at least 1800 PSI; with a temperature of 150° F. R744 remains gaseous
throughout the entire cycle, so a Gas cooler is used in place of the condenser. A TXV or
Orifice tube, an evaporator, and in place of a receiver/drier, a suction line heat exchanger
is required to add heat to the refrigerant before it enters the compressor to improve heat
exchange in the Gas Cooler.
R744 is heavier then air and will displace oxygen, so additional safety devices are
required to protect the passengers in the event of a leak. The PAG oil does not circulate
with R744, so special leak detection dyes will necessary.
Electronic leak detectors will require filters to prevent breath CO2 from being
detected.
If any repairs are necessary, the CO2 system will be easy to differentiate it from
R-134a systems. The CO2 has much larger quick disconnect fittings compared to R-134a.
An R-134a system cannot be changed to operate on CO2, since the operating pressures of
CO2 is about five times greater then R-134a, the components would fail.
CO2 air conditioning systems can provide supplemental heat with an integrated
heat pump. This is a benefit for the increasing number of direct injection engines.
Particularly in winter, these designs do not provide enough heat fast enough to keep the
passengers comfortably warm remember the old Bugs? The current systems require the
use of additional heat exchangers, electric or fuel driven pumps, this increases cost.
The CO2 system would use a glycol as the heat source and the CO2 system
would require reversing valves and junction circuits and a heat exchanger. Recent tests
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have found that at -4 degrees Fahrenheit, after 10 minutes, the passenger compartment on
a direct injection engine was at 32 degrees F. Under the same conditions a vehicle with a
CO2 A/C system and heat pump circuit reached a temperature of 72 degrees F. in the
same 10 minute period.
Conclusion
The TEWI (total equivalent warming impact) of alternate refrigerants is
calculated along the same lines as R-134a. The TEWI value of R-134a is 168, R-152a is
109, and CO2 is 231.The results show that TEWI of enhanced is slightly higher then
those of flammable refrigerants (R-152a), but lower then those of CO2 (R-744).
There is more to switching to an alternative refrigerant than the TEWI alone. All
alternatives have their own disadvantages that impact environmental benefits. The flaw
with flammable refrigerants is fire hazard which may be minimized through secondary
loop systems. This design cuts into evaporator effectiveness and increases IEWI (indirect
equivalent warming impact) through increased system size, and more fuel to operate the
entire system.
R-744 (CO2) has the flaw of high-pressure operation which increases IEWI by
using more fuel to operate the system. Another negative is R-744 cannot be retrofitted
into an exsisting R-134a system. Lastly, is the increased cost of safety items that are
necessary due to the fact that if there is a major leak in the passenger compartment, death
can happen due to asphyxiation.
It is useful to compare the TEWI of the mobile A/C system with some other
sectors of industry. A study conducted by NOAA ( National Oceanic and Atmospheric
Administration) showed the emission rate of the greenhouse gas sulfur hexafluoride
(SF6) which is used as an insulating gas in electrical switchgear, is 5,900 metric tons per
year and its use is growing at the rate of 6.9% per year. Its GWP index is 23,900. This
gives SF6 a TEWI of 141 million metric tons of CO2 per year, which is about three times
the TEWI of the mobile A/C systems worldwide fleet. The NOAA study concludes that
141 million metric tons of CO2 per year from SF6 emission “does not cause any
significant climate forcing” Based on this claim, it seems that the impact of 51 million
metric tons of CO2 from mobile A/C systems is a non-issue!

R-152a
Global Warming Potential (GWP) has become as critical as ozone depletion in
determining which substance would be a more environmentally compliant refrigerant in
mobile A/C systems. The GWP of R-134a at 1300 vs. R-12 at 8500 was viewed as a
significant improvement, but is not considered a good number by the international
community. This has led them to look at other options. Replacements must perform
comparable to the current refrigerant; be economically feasible, and significantly reduce
the environmental impact when compared to R-134a; among them is R-152a.
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Hydrocarbons are a good alternative from the standpoint of thermodynamic and
transport properties, heat transfer and material compatibility, low cost, low toxicity and
low GWP.
Of the Hydrocarbons, two in particular have been used successfully as
refrigerants. R290 (Propane) has been used in large industrial plants for many years.
R600a (Isobutane), has been used in household appliances in Europe for some time.
However, the U.S. manufacturers, including the auto industry, see liability issues
due to the flammability of these chemicals. Therefore, due to this safety issue, their use
has been banned.
Studies have shown that although the performance level of hydrocarbons is good
and the TEWI (total equivalent warming impact) is low, there would be at least a 30%
increase in cost to add safety features. For automotive systems, the size, weight, and load
variations are important when selecting a system. Each increase in weight and size
increases the amount of fuel that must be used to operate and carry the system. This
increase in fuel use leads to an increases of IEWI (indirect equivalent warming impact)
due to system mass.
Based on studies of Hydrocarbon refrigerants and R-152a, R-152a is closest to the
operating characteristics of R-134a:
•
•
•
•
•
•
•
•

The boiling point of R-152a is within 4 ° F of R-134a.
The pressure/temperature curves of R-134a and R-152a are very close as well as
the saturation curves.
Both R-134a and R-152a have zero ozone depleting potential.
The GWP of R-134a is 1300 whereas R-152a is 121.
R-152a is less flammable than propane due to its high LFL (lower flammable
limit) and lower heat of combustion.
R-152a works with PAG/POE oil which makes it a drop-in for R-134a.
R-152a requires less charge than R-134a.
If used as a drop-in for R-134a systems, safety valves would have to be
incorporated to vent the R-152a in case of an accident or system malfunction.
Secondary Loop System

The concern of R-152a is its potential flammability. These concerns can be
reduced, if not eliminated, through use of a Secondary Loop System (SLS). This type
of system would prevent R-152a from entering the passenger compartment.
The SLS delivers the same performance and comfort as the baseline R-134a
system. However, there is an increase in fuel use to operate the system. The
conventional evaporator inside the vehicle is replaced with a secondary fluid heat
exchanger. This system would use a direct expansion cooling system, as the primary
loop, charged with the R-152a, which would cool a thermo fluid consisting of a
50/50 mixture of ethylene glycol and water in the secondary loop which would then
be pumped through the heat exchanger in the vehicle to provide the cooling.
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Secondary Loop System Advantages
•
•
•
•

Reduces controllable TEWI
R-152a is compatible with the exsisting materials used in the R-134a system
SLS requires less development time then CO2, ammonia, etc.
Recovery and Recycling is not necessary; R-152a is harmless to the
environment.
Secondary Loop System Disadvantages

•
•
•

Higher mass and cost then current R-134a System, but less than CO2.
Must use XH- 9 desiccants
Thermal Lag time of the secondary loop will be longer then current
R-134a system during high ambient conditions.

Currently the extra cost of safety measures and other issues hamper R-152a
chances in the market. However, as environmental concerns increase, consumers may be
willing to pay more for earth friendly and safe systems.
Enhanced R-134a System
The goal of the enhanced R-134a system is to address these three components in
the following ways:
1. DEWI reduction can be achieved through conservation and containment,
measures include:
• Recovery and Recycling of R-134a worldwide
• Improved system sealing at lines, components and compressor shaft seals.
• Fewer connections and fittings which are potential leak points.
• A hermetically sealed system would provide maximum DEWI.
2. IEWI caused by fuel used to carry the A/C system as part of the total vehicle
•
•
•

Increased use of composite materials and weight reduction of the
various A/C components.
Light weight Scroll compressors
Direct drive (clutch-less) compressors (Toyota Scion for example)

3. IEWI caused by fuel used to operate the A/C system
•
•

Increased compressor efficiency by matching compressor performance
to load; electronic control.
Increase in condenser effectiveness through:
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¾
¾
¾
¾

Increased front-end airflow over the condenser
Sub- Cooling condenser design
Increased cooling fan efficiency
Decrease in condenser depth

• Decrease in lubricant circulation:
¾ Provide a lubricant separation device
¾ Utilize variable displacement compressor which circulates a
minimum amount of oil throughout the A/C system.
•

Decrease in airside pressure drop in evaporator
¾ A wet evaporator core vs. a dry core can cause a 33% higher
airside pressure drop.
¾ Blower power loss can be reduced by modification of
evaporator airside surface to improve condensation drainage.
A/C load reduction
¾ Increase the amount of recalculated air through passenger
compartment
¾ Infrared temperature sensors; senses occupants skin
temperature
¾ Localized cooling of individual seats
¾ Solar Load reduction
 Reflective coatings
 New glass compositions

In conclusion, the ability to enhance the R-134a system is limited by the efficiencies of
the available components as well as by the controls incorporated into the system.
If efficiency of the compressor is increased 17% and the condenser
increased 23%, while there is a decrease of refrigerant pressure by 10% and a 33%
decrease in evaporator airside pressure drop, the TEWI would be reduced by 37%.
If the R-134a system uses 50% outside air and 50% recalculated air, this
result in a 26% reduction in air conditioning load and a 14% reduction in TEWI.
The combined results would lower A/C load and result in a 51% reduction
in TEWI.
The TEWI of the enhanced R-134a system is slightly higher then the
flammable systems; R-717, R-152a, and R-290. But is much lower then the R-744 (CO2)
system. Any TEWI reduction has to be paid for, according to the guidelines developed by
the Council of Economic Advisers to the President; an acceptable cost for the mobile A/C
system should not exceed $12.60 over a 12 year life span. Based on this number, it makes
sense to enhance the current R-134a system rather then with a system that costs
significantly more and offers no dramatic environmental benefit then the current R-134a
design.

