
wiring fan relay diagram
wiring fan relay diagram is a fundamental element for understanding and troubleshooting
automotive electrical systems, particularly cooling fan circuits. This article provides a comprehensive
guide on wiring fan relay diagrams, explaining their purpose, components, and how to interpret these
diagrams effectively. Understanding the wiring fan relay diagram is essential for mechanics,
electricians, and automotive enthusiasts who want to ensure proper operation of the cooling fan,
which plays a vital role in regulating engine temperature. The article covers the basics of relays, the
typical wiring layout, and common troubleshooting techniques. Additionally, it discusses different
types of fan relay circuits and their variations across vehicle models. Readers will gain practical
insight into reading and using wiring fan relay diagrams to diagnose electrical issues or perform
installations with confidence. The following table of contents outlines the main topics covered in this
detailed exploration.
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Understanding the Basics of Fan Relay
A wiring fan relay diagram illustrates the electrical connections and pathways related to the cooling
fan relay in a vehicle. The fan relay acts as an electrically operated switch that controls the power
flow to the cooling fan, which is crucial for maintaining optimal engine temperature. By using a relay,
the system can safely handle high current loads without passing them through the vehicle’s control
switches or computer directly.

Purpose of the Fan Relay
The primary function of the fan relay is to enable the cooling fan to turn on and off automatically
based on signals from the engine control unit (ECU) or a temperature sensor. This prevents
overheating and ensures the engine runs efficiently. The relay allows a low-current control circuit to
operate a high-current fan motor, protecting sensitive electronic components.



How a Relay Works
A relay consists of a coil and a switch mechanism. When the coil receives current, it generates a
magnetic field that closes the switch contacts, allowing current to flow to the fan motor. When the coil
is de-energized, the switch opens, stopping the current flow. This switching action is essential for
controlling high-power devices like cooling fans safely.

Components of a Wiring Fan Relay Diagram
Understanding the individual parts shown in a wiring fan relay diagram is crucial for correctly
interpreting the schematic. Each component is represented by standardized symbols and lines
showing electrical connections.

Key Components

Relay Coil: The electromagnetic coil that activates the relay switch.

Switch Contacts: The relay’s internal switch that opens or closes the circuit to the fan motor.

Power Source: Typically the vehicle's battery or fuse box supplying voltage.

Cooling Fan Motor: The electric motor that drives the radiator fan blades.

Control Signal: Often from the ECU or temperature sensor to energize the relay coil.

Ground Connections: The return path for electrical current completing the circuit.

Fuses and Switches: Protective devices and manual controls included in the wiring.

Symbols and Lines
Relay diagrams use specific symbols for coils, switches, and electrical paths. Lines represent wires
connecting components, with labels indicating wire colors or terminal numbers. Understanding these
symbols helps in tracing circuits and identifying faults.

How to Read a Wiring Fan Relay Diagram
Reading a wiring fan relay diagram requires familiarity with electrical symbols, circuit flow, and
component functions. The diagram shows the relationship between the relay coil, contacts, power
supply, fan motor, and control signals.



Step-by-Step Approach

Identify Power and Ground: Locate the power source and grounding points in the diagram.1.

Locate the Relay: Find the relay coil and switch contacts, noting their terminal numbers.2.

Follow the Control Circuit: Trace the wire from the control device (ECU or sensor) to the3.
relay coil.

Trace the Load Circuit: Follow the wiring from the power source through the relay contacts to4.
the fan motor.

Check Protective Devices: Identify any fuses or switches in series with the circuit.5.

Understand Wire Colors and Labels: Use the wiring color codes and labels for physical6.
identification during repairs.

Tips for Effective Reading
Using a systematic approach to reading wiring diagrams improves accuracy. Highlighting wires,
confirming terminal numbers, and cross-referencing with service manuals enhance understanding.
Recognizing common relay pin configurations like 85, 86, 87, and 30 helps in identifying coil and
contact terminals.

Common Wiring Fan Relay Diagram Configurations
Automotive fan relay wiring can vary depending on the vehicle model and system design. However,
some common configurations are widely used due to their effectiveness and simplicity.

Single Relay Fan Circuit
This is the most basic setup, where one relay controls the fan motor. The relay receives a control
signal to energize the coil, closing the contacts and powering the fan. This configuration is typical in
older or simpler vehicles.

Dual Relay Fan Circuit
In many modern vehicles, two relays are employed—one for low-speed fan operation and another for
high-speed. This allows better temperature control and energy efficiency by varying fan speed as
needed.



Relays with Temperature Switches
Some circuits include a temperature-activated switch that directly controls the relay coil. When the
coolant reaches a set temperature, the switch closes, energizing the relay and turning on the fan. This
eliminates the need for ECU control in some applications.

Relay with Manual Override
Certain systems incorporate a manual switch or override function allowing the driver or technician to
activate the fan relay independently of automatic controls. This can be useful for diagnostic purposes
or extreme conditions.

Troubleshooting Using a Wiring Fan Relay Diagram
A wiring fan relay diagram is an indispensable tool for diagnosing cooling fan electrical issues. It
guides technicians in systematically testing each component and connection.

Common Problems Identified

Faulty relay coil or contacts causing fan failure to operate

Broken or corroded wiring disrupting current flow

Blown fuses interrupting power to the fan circuit

Malfunctioning temperature sensors or control modules

Poor grounding leading to intermittent fan operation

Troubleshooting Steps

Verify power supply at the relay input terminal using a multimeter.1.

Check for proper grounding on the relay coil circuit.2.

Test relay coil resistance to confirm it is within manufacturer specifications.3.

Listen for relay clicking sound when energized to ensure mechanical operation.4.

Inspect wiring continuity between relay and fan motor.5.

Examine the fan motor for electrical faults or mechanical binding.6.



Use the wiring fan relay diagram to verify correct wiring and component placement.7.

Variations in Fan Relay Wiring Across Vehicles
Wiring fan relay diagrams can differ significantly depending on the manufacturer, model, and year of
the vehicle. These variations affect the number of relays, control methods, and wiring complexity.

Manufacturer-Specific Designs
Some manufacturers use integrated control modules combining fan relay functions with other engine
management tasks. Others rely on discrete relays and temperature switches. Understanding these
differences is important when consulting wiring diagrams for specific vehicles.

Impact of Cooling System Design
Vehicles with dual fans, electric water pumps, or variable speed fans have more complex wiring relay
setups. The diagram will reflect multiple relays, sensors, and control circuits to manage these
components efficiently.

Aftermarket Modifications
Aftermarket cooling fan installations often require custom wiring and relay setups. A wiring fan relay
diagram adapted for these modifications ensures safe and effective operation without damaging the
vehicle’s electrical system.

Frequently Asked Questions

What is a fan relay and why is it important in a vehicle's
cooling system?
A fan relay is an electrical switch that controls the power to the cooling fan in a vehicle. It allows a
low-current circuit to control a high-current fan motor, preventing damage to the control switch and
ensuring the fan operates only when needed to keep the engine cool.

How do I read a wiring fan relay diagram?
To read a wiring fan relay diagram, identify the relay terminals usually labeled as 85, 86, 87, 87a, and
30. Terminal 85 and 86 are for the relay coil (control circuit), and terminals 30 and 87 are for the
power circuit. The diagram will show connections between the relay, power source, fan motor, and
control switch or temperature sensor.



What are the common wire colors in a fan relay wiring
diagram?
Common wire colors in fan relay wiring diagrams vary by manufacturer, but typically you might see
red or pink for power supply, black for ground, and colors like yellow, green, or blue for control or
signal wires. Always refer to the specific vehicle's wiring diagram for accurate wire identification.

Can I install a universal fan relay using a generic wiring
diagram?
Yes, you can install a universal fan relay using a generic wiring diagram as long as you understand
the relay terminal functions and the wiring connections. Ensure the relay is rated for the fan motor's
current and that you connect the power supply, ground, control signal, and fan motor correctly
according to the diagram.

What troubleshooting steps can I take if the fan relay is not
working according to the wiring diagram?
If the fan relay is not working, first check for power at the relay's input terminal and ground at the coil
terminal. Verify that the control signal (temperature sensor or switch) is sending voltage to activate
the relay. Test the relay by swapping it with a known good one, and inspect all wiring connections for
damage or corrosion.

Additional Resources
1. Automotive Wiring and Electrical Systems
This comprehensive guide covers the fundamentals of automotive electrical systems, including
detailed explanations of wiring fan relay diagrams. It is perfect for both beginners and experienced
technicians looking to understand the intricacies of vehicle wiring. The book includes step-by-step
instructions, troubleshooting tips, and clear illustrations to help readers master automotive electrical
repairs.

2. Electrical Wiring Residential
Focused on residential electrical systems, this book offers essential knowledge about wiring diagrams,
including relay circuits such as those used for fans and HVAC systems. It explains the principles and
standards of wiring, safety measures, and practical installation techniques. Readers will find easy-to-
follow diagrams and code-compliant wiring practices that are invaluable for electricians and DIY
enthusiasts.

3. Wiring Simplified: Based on the 2020 National Electrical Code
This book simplifies complex electrical concepts, providing clear wiring diagrams and explanations for
various relay applications, including fan relays. It aligns with the latest electrical codes, ensuring safe
and effective wiring practices. The practical approach makes it suitable for students, apprentices, and
professionals aiming to enhance their wiring skills.

4. Automotive Relay Circuit Guide
Dedicated to automotive relay circuits, this guide explains the operation and wiring of fan relays in
vehicles. It includes detailed schematic diagrams, component functions, and troubleshooting



procedures. The book is an excellent resource for automotive electricians and hobbyists wanting to
understand relay wiring and control systems.

5. Practical Automotive Electrical Wiring
This book provides hands-on instructions for wiring automotive electrical components, focusing on fan
relay diagrams and their integration into vehicle systems. It covers tools, wiring methods, and
diagnostic techniques essential for effective repairs. With numerous illustrations, it helps readers
visualize and implement correct wiring setups.

6. Electric Motor Controls for HVAC
Targeted at HVAC professionals, this book explains the control of electric motors using relays,
including fan relay wiring diagrams. It covers motor starters, relays, contactors, and control circuits in
detail. Readers will learn how to design, install, and troubleshoot motor control wiring in heating and
cooling systems.

7. Basic Electricity for HVAC Technicians
This introductory textbook provides foundational electrical knowledge relevant to HVAC systems,
including fan relay wiring. It explains electrical theory, components, and wiring diagrams with clarity.
The book is ideal for technicians learning to work on fan motors, relays, and control circuits safely and
effectively.

8. Automotive Electrical Handbook
A practical reference for automotive electrical systems, this handbook includes wiring diagrams for
fan relays and other common circuits. It offers troubleshooting strategies, component descriptions,
and wiring best practices. The concise format makes it a valuable quick-reference tool for automotive
electrical repairs.

9. Understanding Electric Fan Circuits
This specialized book focuses exclusively on electric fan circuits, including detailed relay wiring
diagrams and control strategies. It explores different types of fan motors and relay configurations
used in automotive and residential applications. The book is designed to help readers diagnose,
repair, and optimize fan relay systems efficiently.
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