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Abstract
This document is the official service manual for the REV RV Diesel HVAC project.  This document 

is intended to help diagnose and determine service requirements for the HVAC system.  The 
details found herein for this project are confidential and only to be shared with parties involved 
directly in the Mutual Non-Disclosure Agreement signed on the onset of this project.  Please do 

not share without expressed written consent from an authorized member of Aurora North 
America LLC.
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Safety Precautions and Warnings
Servicing Refrigerant Systems

1. Per the Environmental Protection Agency (EPA) section 609 “Since January 1, 1993, 
any person, repairing or servicing motor vehicle air conditioners for consideration must 
certify to the EPA that such person has acquired, and is properly using, approved 
equipment, and that each individual authorized to use the equipment is properly trained 
and certified under Section 609 of the Clean Air Act. In addition, only Section 609 
Certified Motor Vehicle A/C technicians can purchase refrigerants in containers of 20 
pounds or less. Mainstream is approved by the EPA as a certifying agency for 609 
MVAC Technician Certification and 608 Type I, II, III, and Universal HVAC Technician 
Certification Exams”

2. Always wear protecting clothing and protective eyewear before working on any 
refrigeration system.  Refrigerant in the air conditioning system may possibly reach 
pressures exceeding 500 PSI.  If any part of the system were to burst, it could cause 
serious injury.  If refrigerant gets in your eye it may freeze the eyeball, causing 
permanent damage or blindness.

3. Always stay clear of any belts and fan blades.  
4. Always wear work gloves as many parts including evaporator and condenser cores have 

sharp edges and may cause serious cuts.
5. Always work in an area with good ventilation.  Avoid breathing any lubricant vapor, 

refrigerant vapor or mist while working on the refrigeration system.  Exposure to these 
may irritate your nose, eyes and throat (especially PAG oil).

6. Always follow EPA guidelines and only use DOT-approved tanks for storing used and 
recycled refrigerants.

7. To prevent cross contamination of refrigerants, verify that the AC system has the correct 
label and service fittings needed for the refrigerant being used.  If no label is found or 
there is doubt about the system, use a refrigerant identifier to check the system.

8. Never use compressed air to leak test or pressure test an R-134a system or service 
equipment.  Pressurized mixtures of R-134a and air can be combustible under certain 
conditions, and moisture added to the system may cause acid to form.  If a positive leak 
test is needed, use dry nitrogen.

9. Always follow the proper instructions for your recycling equipment.  Not following the 
proper instructions could end up causing personal injury or damaging the equipment.
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How to Use This Manual
This manual is intended for service technicians working on REV RV recreational vehicles with 
Aurora North America LLC. HVAC systems.  These systems will be clearly marked with a label 
like the one below:

Figure 1: Aurora HVAC Unit Label example.

This manual will help to troubleshoot issues with the HVAC system and allow service 
technicians access to information for determining what the root cause of an issue could be.  
This manual is laid out by component.  Please see the table of contents to find the failure mode 
or visual observation to match with the possible component for root cause.
For troubleshooting or symptom diagnosis, go to the troubleshooting section to determine the 
likely problem.  Then if more detail is needed on a specific component, go to the components 
section for that detail.

HVAC System Overview
This system utilizes an HVAC system kit consisting of an HVAC unit with a plastic housing with 
a separately mounted air distribution box.  The two exploded drawings below show the make-up
of these components:

Figure 2: Exploded View REV RV Plastic Vario HVAC Unit.
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The air distribution box housing is metal for this project.  The ports on the box for connecting 
flex hoses are plastic.  The breakdown of the service parts on the air distribution box is shown 
below:

Figure 3: Exploded View of REV RV Air Distribution Box

Also included with this system are the following kits (shown with components):
Accessory Kit 188-VV1-0200 consisting of the following:

o Water Valve 381-000-0451
o Fresh Air Filter 436-440-0347

Electrical Kit 188-VV1-0201 consisting of the following:
o Control Panel 335-544-0220
o Control Panel Jumper Wire Harness 214-VV1-1504
o DIN Installation Frame 433-290-0187

Hose Kit 188-VV1-0202 consisting of the following:
o Hose Liquid Diesel with Pressure Port 285-FT3-0001
o Hose Suction Diesel 285-FT3-0002
o Pressure Switch 2 Pol 412-500-0020
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Troubleshooting and System Diagnosis
Table 1: Troubleshooting and System Diagnosis
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HVAC Components
This section will detail the components utilized in the HVAC system

WWaterr Valvee 
(Aurora Content)

Figure 4: Actual representation of system water valve used

Partt Number:: 381-000-0451

Purpose:: 
The water valve is designed to control the flow of coolant through the system’s heater core.

Howw itt works:
The water valve is controlled by the temperature control knob on the control panel.  As the 
temperature control knob is rotated clockwise, (towards the red side) the water valve will open in 
the counter clockwise direction (from the top of the motor).  The motor has 3 wires leading to it: 
Power to pin A, Ground to Pin C, and Signal to Pin D.  The signal voltage will increase from 
approximately 0-12V as the water valve opens, and will decrease as the water valve closes.

Keyy Notes::  
Ground to Pin C, and Signal to Pin D.  The signal voltage will increase from approximately 0-
12V as the water

The valve is not bi-directional.  There is an arrow on the valve that indicates flow 
direction.  If the flow is in the wrong direction, the seal inside the valve may be displaced 
which may prevent the valve from opening or closing fully
The valve is rated for a maximum pressure of 1 bar.  Anything exceeding this pressure 
may damage the valve.
If it appears that the valve is leaking coolant, first check the hose clamps.  Confirm that 
the hose clamp location is not the actual cause of the leak before attempting to replace 
valve.
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CCompressorr 
(NOT Aurora Content)

Figure 5: Visual representation of a refrigerant compressor (not actual representation of system compressor)

Purpose:: 
The compressor pumps the refrigerant through the refrigerant circuit.

Howw itt works:: 
When the compressor clutch is engaged, the compressor constricts gaseous refrigerant from 
the low side of the system and pushes out a hot gas into the high side of the system.  The clutch 
is engaged when voltage reaches the compressor.  The signal for this voltage needs to pass 
through the system’s AC switch, the anti-icing sensor or thermostat, and the system pressure 
switch before activating a relay which brings power to the compressor clutch. 

Keyy Notes:: 
The compressor can be the easiest way to determine if the system AC is active or not.  If the 
clutch is engaged and is rotating with the pulley, the system AC is active.  If it is not engaged, 
the system AC is not active. 
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CCondenserr 
(NOT Aurora Content)

Figure 6: Visual Representation of a refrigerant condenser (not actual representation of system condenser)

Purpose:: 
The condenser condenses hot, high pressure gases into a liquid and dissipates heat to outside 
air.

Howw itt works:: 
Inside the condenser, the refrigerant vapor is compressed and forced through a heat exchange 
coil, condensing it into a liquid and rejecting some of the heat from that refrigerant into the air.  

Keyy Notes:: 
Condensers need to be cleaned of debris to work properly.  Typically there is no filter preventing 
dirt or leaves or other such debris from getting sucked up by the fan and stuck in the condenser 
fins.  As the condenser becomes clogged, the effective size is reduced which will result in lower 
performance and higher system pressures.  The fins should be cleaned carefully with low 
pressure water to prevent the likelihood of bending the fins and blocking airflow.  
Condensers are also common leak locations, as sometimes rocks or other debris may kick up 
while driving and damage the core.
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RReceiverr Drierr 
(Not Aurora Content)

Figure 7:Visual representation of a receiver drier (not actual representation of system receiver drier)

Purpose:: 
The receiver drier can act as a storage tank for extra refrigerant, and it also contains a filter and 
a desiccant material to help remove moisture and debris in the system. 

Howw itt works:: 
The outlet of the receiver drier connects to a siphon tube that goes to the bottom of the 
container.  This acts as a liquid/vapor separator and ensures only liquid refrigerant is supplied to 
the expansion valve.  The desiccant material also holds moisture and removes this from the 
refrigerant.

Keyy Notes:: 
A receiver drier should be replaced every time the system is open to the atmosphere.  The 
desiccant can only hold so much moisture and if left open can become fully saturated and 
unusable in as little as 10 minutes.  

The temperature of the refrigerant entering and exiting the receiver drier should be very close to 
the same temperature.  If there is a noticeable difference in temperature across this device, it is 
a good sign that the receiver drier needs to be replaced.

Some receiver driers have sight glasses on them.  The sight glass used to be a good indicator 
of system charge.  With older refrigerants, the system would be charged until the bubbles in the 
sight glass disappeared.  With R-134a, this is not a good indication of system charge.  The oil 
used in R-134a tends to keep bubbles in the system even when the system is fully charged.  If 
the system is charged until there are no bubbles remaining, it is likely the system will be 
overcharged.  
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EExpansionn Valvee 
(Aurora Content)

Figure 8: Actual representation of system expansion valve used

Purpose:: 
The expansion valve is a restricting orifice that sits between the high side and the low side of 
the refrigerant system.  This restriction causes a pressure differential to occur which is used to 
promote a refrigerant phase change inside the evaporator. 

Howw itt works:: 
The expansion valve has a very small opening to the entrance of the evaporator.  The size of 
this opening can be automatically adjusted, or metered, by the expansion valve due to system 
conditions.  The expansion valve is increasing and decreasing the size of this opening in order 
to maintain a specific system superheat.  Warm, high-pressure liquid refrigerant flows to the 
expansion valve, then a low-pressure spray of cold refrigerant droplets pass through the 
expansion valve and into the evaporator.  As the cold spray contacts the relatively warm tubing 
of the evaporator, the refrigerant vaporizes (becomes a gas) and absorbs heat from the 
evaporator and the air surrounding the evaporator.

Keyy Notes:: 
The expansion valve is designed to be oriented vertically(+/- 45°), with the bulb on top.  The oil 
in the refrigerant may get trapped in the top half of the expansion valve causing improper 
superheat readings if the expansion valve is oriented improperly.  This may result in low or 
erratic cooling performance.
The expansion valve is one of the more likely places for debris to get caught in the refrigeration 
system.  A visual check for debris at the entrance to the expansion valve may be helpful for 
diagnosing failures. Many times an expansion valve failure is indicative of something else in the 
system failing first.  
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EEvaporatorr 
(Aurora Content)

Figure 9:Actual representation of system evaporator

Purpose:: 
The evaporator provides cold air to the interior of the cabin.

Howw itt works:: 
As warm high pressure refrigerant liquid passes through the expansion valve and then through 
the various routes of the evaporator, the refrigerant moves from a high pressure liquid to a low 
pressure vapor.  This transition, or phase change, requires a lot of energy to occur.  As air is 
passed over the fins of the evaporator, the energy required for the phase change is taken from 
the heat in the air.  This energy loss of the air results in low temperature air exiting the fins and 
entering the cabin.  Since the surface temperature of the evaporator is usually colder than the 
air flowing past is, any moisture (water vapor) in the air tends to condense and form liquid 
droplets on the fins.  This process is called dehumidification, and is important for passenger 
comfort as well as windshield defogging.

Keyy Notes:: 
The evaporator has a fairly tight density of fins, and is therefore an easy location for dirt and 
debris from the air to clog.  This is why it is so important to ensure that filters are in place to 
prevent this.  When the evaporator begins to clog, the air cannot flow over it properly.  This will 
reduce total system airflow as well as performance.  
The evaporator reaches very low temperatures and may begin to freeze the moisture that is 
gathered on the fins.  A thermostat or de-icing sensor is used to help prevent this, but if this 
thermostat is not placed properly, or is blocked, or not working properly, the core may slowly 
build up ice and will reduce both performance and airflow.  
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TThermostatt 
(Aurora Content)

Figure 10: Actual representation of system thermostat

Purpose:: 
The thermostat, or anti-icing switch, is a switch designed to detect when the evaporator core is 
at freezing conditions.  The purpose is to protect the refrigeration circuit.

Howw itt works:: 
The thermostat has a probe that extends into the fins of the evaporator core.  This probe senses 
the temperature of the evaporator and will shut the AC circuit off if the temperature gets too 
cold.

Keyy Notes:: 
The thermostat will open the circuit (shut AC off) at 30.2°F +/- 1.1°F and will close the AC circuit 
(turn AC on) at 36.0°F +/- 1.1°F.
The thermostat probe carries a gas inside that allows the thermostat to function properly.  If the 
probe is damaged, this gas may leak out and the thermostat will no longer function.  The circuit 
will be left open and AC will be inoperable.  Look for kinks or bare copper showing on the probe 
for visual indications of this.  Below is the proper location of the probe in the evaporator core.
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PPressuree Switchh 
(Aurora Content)

Figure 11: Actual representation of system pressure switch

Purpose:: 
The pressure switch protects the system from operating outside of a suitable pressure range.

Howw itt works:: 
The pressure switch is located on the high side of the refrigeration circuit on the liquid line 
leading to the expansion valve.  This pressure switch will open the AC circuit (shut AC off) if the 
pressure is too low or too high.

Keyy Notes:: 
The pressure switch will open the AC circuit (shut AC off) when the pressure is below 28 PSI or 
above 398 PSI.  The pressure switch will close the AC circuit (turn AC on) when the pressure is 
above 29.9 PSI or below 298.7 PSI.
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AAirr Flapp Actuatorr 
(Aurora Content)

Figure 12: Actual representation of system flap actuator

Purpose:: 
The actuator is a motor that rotates the air distribution flap through all the flap positions.

Howw itt works:: 
The flap actuator has 3 wires. Power (+12VDC) to pin 4, Ground to pin 6, and Poti Feedback, or 
signal, to pin 2.  As the power from the signal wire is increased or decreased, the flap actuator 
will rotate to the corresponding position. 

Keyy Notes:: 
When power is provided to the actuator, it will go through a calibration cycle.  This cycle 
involves the actuator rotating in one direction until it hits a stop, and then rotating in the other 
direction until it hits a stop, and then moving to the position the signal wire is providing for it.  
This calibration cycle takes approximately 5-8 seconds and happens every time the actuator is 
given power.  The signal wire is connected to a potentiometer, and as the potentiometer is 
rotated, the voltage of the signal wire is adjusted between approximately 0-12V.  This correlates 
to a position between the two stops encountered during the calibration cycle.   



SERVICE MANUAL 2016.VV.01 18

HVAC System Electrical Schematic

Figure 13: HVAC System Electrical Schematic
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Flat Rate Schedule
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MANUFACTURERS WARRANTY
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