
ac compressor ac relay wiring diagram
ac compressor ac relay wiring diagram is a critical component in automotive air
conditioning systems, ensuring the proper operation of the AC compressor through
controlled electrical circuits. Understanding the wiring diagram of the AC relay and
compressor is essential for diagnosing issues, performing repairs, or installing aftermarket
components. This article delves into the detailed aspects of the ac compressor ac relay
wiring diagram, explaining its function, key components, wiring layouts, and
troubleshooting tips. By exploring the typical wiring setups and relay operation, readers can
gain a comprehensive understanding of how the AC system is powered and controlled in
vehicles. Additionally, the article covers common problems related to relay wiring and how
to test and replace these components effectively. The following sections provide an
organized breakdown of the wiring diagram, relay functions, and practical guidance for
automotive technicians and enthusiasts.
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Understanding the AC Compressor and Relay
The AC compressor is a vital part of the vehicle's air conditioning system, responsible for
compressing refrigerant and enabling cool air circulation inside the cabin. The compressor
operates through electrical signals controlled by the AC relay, which acts as a switch to
provide power to the compressor clutch. The relay prevents direct high current flow through
the control switch by using a low current circuit to activate a high current circuit. This
division enhances safety and longevity of the electrical components. Grasping the
relationship between the AC compressor and its relay is fundamental for interpreting the ac
compressor ac relay wiring diagram and maintaining the AC system’s efficiency.

Role of the AC Compressor
The AC compressor compresses refrigerant gas, increasing its pressure and temperature
before it moves to the condenser. Its operation is dependent on electrical power delivered
through the relay, which engages the compressor clutch to start the cooling cycle.



Role of the AC Relay
The AC relay functions as an electrical switch that controls the power supply to the AC
compressor clutch. It uses a low-voltage trigger signal from the vehicle's control systems to
switch a higher voltage circuit on and off, protecting sensitive control components from
high current loads.

Components of the AC Compressor AC Relay
Wiring Diagram
The ac compressor ac relay wiring diagram comprises several key components that interact
to ensure proper operation of the air conditioning system. Understanding these
components and their connections is crucial for accurate diagnosis and repairs.

AC Relay: The electromagnetic switch that controls power to the compressor clutch.

Compressor Clutch: The mechanical device that engages the compressor when
powered.

Fuse: Protects the circuit from overcurrent by breaking the circuit if the current
exceeds safe limits.

Ignition Switch: Provides switched power to the relay circuit when the vehicle is on.

Control Module or Pressure Switch: Sends the activation signal to the relay based
on system conditions.

Ground Connection: Completes the electrical circuit and ensures proper relay
operation.

Fuse and Circuit Protection
The fuse in the wiring diagram safeguards the relay and compressor by interrupting the
circuit during electrical faults. It is typically placed inline with the power supply to the relay
coil or compressor clutch.

Control Signal Sources
The relay activation signal often originates from the vehicle’s engine control module,
climate control unit, or a pressure switch that monitors refrigerant levels. These
components ensure the compressor operates only under appropriate conditions.



Typical Wiring Diagram for AC Compressor Relay
A standard ac compressor ac relay wiring diagram illustrates how power flows from the
battery and ignition switch through the relay to the compressor clutch. The diagram shows
the relay coil terminals connected to the control signal and ground, while the relay switch
terminals connect the power source to the clutch.

Power Supply Circuit
The power supply circuit typically includes a fused connection from the battery or ignition
switch to the relay’s common terminal. When the relay coil is energized, it closes the
internal contacts, allowing current to flow to the compressor clutch.

Control Coil Circuit
The relay coil receives a low voltage signal from the AC control switch or pressure sensor.
This energizes the coil, which magnetically closes the relay contacts and energizes the high
current circuit for the compressor.

Grounding Points
Proper grounding is essential for both the relay coil and compressor clutch circuits. The
wiring diagram indicates the ground connections, which complete the electrical paths and
ensure reliable operation.

How the AC Relay Functions in the Wiring System
The AC relay functions by receiving a control voltage signal that energizes its coil, creating
a magnetic field that closes the internal switch contacts. This closure allows high current to
flow from the battery or ignition source to the compressor clutch, engaging it. When the
control signal stops, the relay coil de-energizes, and the contacts open, cutting power to
the compressor.

Relay Activation Process
The activation process begins when the AC system requests compressor operation, sending
a low current signal to the relay coil. The coil magnetically closes the relay contacts,
connecting the compressor clutch to the power source.

Relay Deactivation Process
When cooling demand ceases or system conditions are no longer met, the control module
stops sending current to the relay coil. The relay contacts open, disengaging the



compressor clutch and stopping compressor operation.

Troubleshooting Common AC Compressor Relay
Wiring Issues
Failures in the ac compressor ac relay wiring diagram often cause the AC compressor to
malfunction or not engage at all. Common issues include blown fuses, faulty relay coils,
broken wires, poor ground connections, and defective control switches.

Blown Fuse: Check for blown fuses in the relay circuit which can interrupt power
flow.

Faulty Relay: A relay that fails to energize or disengage properly may need
replacement.

Wiring Damage: Broken or corroded wires can prevent signal or power transmission.

Poor Ground: Inadequate grounding can cause intermittent or complete failure of
relay operation.

Control Signal Failure: Defective pressure switches or control modules can prevent
relay activation.

Diagnostic Steps
Begin troubleshooting by inspecting fuses and testing the relay coil and contacts using a
multimeter. Verify control signal presence at the relay coil terminals and check wiring
continuity and ground integrity. Address any faults found before replacing components.

Testing and Replacing the AC Relay
Testing the AC relay involves checking the coil resistance, continuity of the switch contacts,
and verifying proper function under load. Replacement is straightforward once the faulty
relay is identified.

Testing the Relay Coil
Use a multimeter to measure the resistance across the relay coil terminals. A typical coil
resistance ranges from 50 to 120 ohms; values outside this range indicate a defective coil.



Testing the Relay Switch Contacts
With the relay coil energized (using a 12V power source), test for continuity between the
switch terminals. Lack of continuity under coil power indicates a faulty relay contact.

Replacing the Relay
Disconnect the battery before removing the relay to avoid electrical shorts. Locate the relay
in the fuse box or relay panel, remove it, and install a new relay matching the original
specifications. Reconnect the battery and test the AC system operation.

Frequently Asked Questions

What is the purpose of an AC compressor relay in a
vehicle's air conditioning system?
The AC compressor relay acts as a switch that controls the power supply to the AC
compressor clutch. It allows a low-current control circuit to safely switch the high current
needed to run the compressor, protecting the electrical system and ensuring proper
operation.

How do I identify the AC compressor relay in a wiring
diagram?
In a wiring diagram, the AC compressor relay is typically represented as a box with
terminals labeled for coil (usually 85 and 86) and switch contacts (usually 30 and 87). It is
connected between the power source and the AC compressor clutch, with a control signal
from the AC control module or pressure switch.

What are the common wire colors used for AC
compressor relay wiring?
Wire colors can vary by vehicle manufacturer, but commonly the relay coil wires are black
(ground) and a colored wire like green or blue (control signal). The power wires to the
compressor clutch are usually red or yellow for positive voltage and black for ground.

How can I troubleshoot an AC compressor relay wiring
issue using a wiring diagram?
Using the wiring diagram, first verify the continuity of the relay coil circuit and the switch
circuit with a multimeter. Check for proper voltage at the relay input and output terminals
when the AC is turned on. Inspect connectors and wiring for corrosion or damage, and
ensure the relay clicks when energized.



Can I bypass the AC compressor relay wiring to test the
compressor clutch?
Yes, you can temporarily bypass the relay by directly supplying 12V power from the battery
to the compressor clutch circuit, but this should be done with caution. Ensure the vehicle is
off and use proper safety measures to avoid short circuits or damage. This test helps
determine if the compressor clutch is functioning independently of the relay.

Where can I find a specific AC compressor relay wiring
diagram for my car model?
Specific AC compressor relay wiring diagrams can be found in the vehicle's service manual,
repair guides like those from Haynes or Chilton, or online automotive forums dedicated to
your car model. Manufacturer websites and specialized automotive wiring database
services also provide detailed wiring diagrams.

Additional Resources
1. Automotive Air Conditioning Systems: Wiring and Components
This book provides a comprehensive guide to the wiring and components of automotive air
conditioning systems, including detailed diagrams and troubleshooting tips. It covers AC
compressors, relays, sensors, and control circuits, making it an essential resource for both
beginners and experienced technicians. The clear illustrations and step-by-step instructions
help readers understand complex electrical layouts efficiently.

2. Wiring Diagrams for HVAC and Automotive Air Conditioning
Focused on wiring diagrams, this book offers a wide collection of schematics related to
HVAC and automotive AC systems. It explains the function of each component in the circuit,
such as AC compressors and relays, and teaches how to interpret wiring diagrams
accurately. This practical manual is valuable for electricians, mechanics, and hobbyists
working on air conditioning repairs.

3. Understanding AC Compressor Relay Circuits in Vehicles
This specialized guide delves into the operation and wiring of AC compressor relay circuits
found in modern vehicles. It discusses relay types, wiring configurations, and common
faults, providing troubleshooting procedures to diagnose relay and compressor issues
effectively. The book is designed to improve diagnostic skills and ensure reliable AC system
repairs.

4. Automotive Electrical Systems: Wiring and Repair
Covering the fundamentals of automotive electrical systems, this book includes chapters
dedicated to air conditioning wiring, including AC compressors and relay connections. It
explains how electrical components interact and offers practical advice on identifying wiring
faults. The book also features color-coded diagrams to aid in quick understanding of
complex circuits.

5. Practical Guide to AC Compressor Wiring and Controls
This guide focuses on the practical aspects of wiring AC compressors and their control



relays in various applications. It includes detailed wiring diagrams, installation tips, and
safety precautions. Readers will find useful troubleshooting techniques for common wiring
problems, making this book ideal for technicians and DIY enthusiasts.

6. HVAC Electrical Wiring Simplified: Air Conditioning Systems
Designed for HVAC professionals, this book simplifies the electrical wiring concepts specific
to air conditioning systems, including compressor relays. It offers clear illustrations and
easy-to-follow explanations of wiring diagrams, control logic, and component functions. The
book aims to enhance the reader's understanding of HVAC electrical systems for efficient
repair and maintenance.

7. Electric Circuits and Wiring for Automotive Air Conditioning
This textbook-style resource covers the theory and practical wiring of automotive air
conditioning circuits. It explains how AC compressors and relay wiring integrate into vehicle
electrical systems and provides sample diagrams for study. Useful for technical students
and professionals, it bridges the gap between theory and hands-on wiring skills.

8. Troubleshooting AC Compressor Relay Wiring Faults
Focusing on diagnostics, this book teaches readers how to identify and fix wiring faults
related to AC compressor relays. It presents a systematic approach to testing relays, wiring
harnesses, and connectors using common tools. The book includes real-world case studies
to illustrate problem-solving techniques in automotive air conditioning systems.

9. Comprehensive Wiring Diagrams for Vehicle Air Conditioning Systems
This reference book compiles a vast array of wiring diagrams for vehicle air conditioning
systems, emphasizing AC compressors and relay circuits. It serves as a handy reference for
technicians who need quick access to accurate wiring information. The diagrams are
accompanied by explanations of circuit functions and typical wiring layouts used in different
vehicle models.
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