wiring diagram for electric fan relay

wiring diagram for electric fan relay is an essential resource for understanding the proper electrical
connections and operation of an electric fan relay in automotive and other cooling systems. This article
explores the fundamental aspects of electric fan relays, emphasizing the wiring diagram that illustrates
how to connect the relay correctly to ensure efficient functioning. The content covers the relay’s role,
common wiring configurations, components involved, and step-by-step guidance on reading and
interpreting the wiring diagram. Additionally, troubleshooting tips and safety considerations are included
to help prevent electrical faults and ensure reliable performance. Whether you are a professional
technician or a DIY enthusiast, mastering the wiring diagram for electric fan relay is crucial for

maintaining optimal cooling system efficiency.
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Understanding the Electric Fan Relay

An electric fan relay is a critical component in many cooling systems, primarily in vehicles, where it
controls the electric fan operation that cools the radiator and engine. The relay acts as a switch that

uses a low-current control circuit to operate a high-current fan motor, protecting the control switch from



damage and ensuring efficient power delivery. Understanding the wiring diagram for electric fan relay
helps technicians and installers correctly wire the relay to the power source, fan motor, and

temperature sensor or control module.

Function of the Electric Fan Relay

The electric fan relay serves to safely manage the electrical load required to operate the cooling fan.
When the engine reaches a certain temperature or when the air conditioning system is activated, the
relay receives a signal to close its contacts. This allows electrical current to flow from the battery to the
electric fan motor, turning the fan on. Without the relay, the switch or control module would have to

carry the full current load, which can lead to overheating and failure.

Types of Relays Used in Electric Fan Systems

Common relays used for electric fan applications include standard automotive relays, typically rated at
30 to 40 amperes. These are often four-pin or five-pin relays, including terminals for power input,
output to the fan, ground, and control signal. Understanding the type of relay in use is essential when

consulting or creating the wiring diagram for electric fan relay.

Components of a Wiring Diagram for Electric Fan Relay

A wiring diagram for electric fan relay contains several essential components that depict the electrical
relationships and connections required for proper operation. Recognizing these components and their

symbols is fundamental to interpreting the diagram accurately.

Key Components Included

* Relay Coil: The part of the relay energized by the control circuit to actuate the switch.



Relay Contacts: The switch that opens or closes to allow current flow to the fan motor.

Electric Fan Motor: The load device that the relay controls.

Power Source: Typically the vehicle’s battery or fuse box providing a direct current supply.

Control Switch or Temperature Sensor: The device that signals the relay to activate.

Ground Connections: Essential for completing the electrical circuit and ensuring safety.

Symbols and Notations

Wiring diagrams use standardized symbols to represent each component. The relay is often illustrated
as a rectangle containing coil terminals and switch contacts. Lines represent wires, and labels indicate
wire colors or terminal numbers. Understanding these symbols facilitates correct interpretation of the

wiring diagram for electric fan relay.

Common Wiring Configurations

Several standard wiring configurations exist for electric fan relay setups, each designed to optimize
control and safety. These configurations can vary depending on vehicle make, model, and system

complexity.

Basic Four-Pin Relay Wiring

The most typical wiring diagram for electric fan relay involves a four-pin relay with the following

connections:



1. Pin 85: Relay coil ground connection.
2. Pin 86: Relay coil positive connection from the control circuit (temperature switch or ECU).
3. Pin 30: Power input from the battery or fuse box.

4. Pin 87: Output to the electric fan motor.

This configuration ensures that the fan operates only when the control circuit signals the relay coil to

energize.

Five-Pin Relay with Normally Closed Contact

Some systems use a five-pin relay that includes a normally closed (NC) contact for additional control
logic. The extra pin allows the relay to switch between two outputs, which can be useful for dual-speed
fans or fail-safe operations. The wiring diagram for electric fan relay in this case includes connections

to both normally open (NO) and normally closed circuits.

Step-by-Step Guide to Reading the Wiring Diagram

Properly reading a wiring diagram for electric fan relay involves understanding the flow of electricity
and the function of each wire and component within the circuit. The following steps provide a

systematic approach to interpreting the diagram accurately.

Identify All Components and Terminals

Start by locating and identifying each component on the diagram, including the relay, fan motor, power
source, control switch, and ground points. Note the terminal numbers and wire colors to ensure correct

identification.



Trace the Control Circuit

Follow the path of the control signal, which typically runs from a temperature sensor or the vehicle’s

ECU to the relay coil terminals. This circuit energizes the relay to close the contacts.

Follow the Power Circuit

Next, trace the power supply line from the battery or fuse box to the relay’s power input terminal
(usually pin 30) and then from the relay’s output terminal (usually pin 87) to the electric fan motor.

Verify that the ground connections are properly indicated.

Check for Additional Components

Look for any fuses, resistors, or switches included in the wiring diagram that protect the circuit or

provide additional control functions.

Verify Wire Color Codes and Specifications

Many wiring diagrams include wire color codes and gauge specifications. Confirm these details to

ensure compatibility and proper function when wiring the relay.

Troubleshooting and Safety Tips

Understanding the wiring diagram for electric fan relay is also crucial for diagnosing and resolving
issues related to fan operation. Following safety protocols during installation and troubleshooting helps

prevent damage and injury.



Common Issues and Diagnostic Steps

e Fan Does Not Turn On: Check for a blown fuse, faulty relay coil, or broken wiring in the control

circuit.

¢ Fan Runs Continuously: Inspect the relay contacts for sticking, or verify if the temperature sensor

is malfunctioning.

¢ Intermittent Fan Operation: Look for loose connections or damaged wires in the relay circuit.

Safety Precautions

When working with electric fan relays and their wiring, always disconnect the battery before handling
electrical connections to prevent shocks or shorts. Use insulated tools and verify that the relay and
wiring meet the required amperage ratings. Properly secure all connections and avoid routing wires

near heat sources or moving parts.

Frequently Asked Questions

What is a wiring diagram for an electric fan relay?

A wiring diagram for an electric fan relay is a schematic representation that shows the electrical

connections and components involved in controlling an electric fan using a relay.

Why is a relay used in an electric fan circuit?

A relay is used in an electric fan circuit to allow a low current control circuit to switch a higher current

load safely and efficiently, preventing damage to the control switch.



What are the main components shown in an electric fan relay wiring
diagram?

The main components typically include the battery or power source, ignition switch, relay coil, relay

contacts, electric fan motor, temperature sensor or switch, and ground connections.

How do you identify the relay terminals in a wiring diagram for an
electric fan relay?

Relay terminals are usually labeled as 85 and 86 for the coil, and 30, 87, and sometimes 87a for the

switch contacts in the wiring diagram.

Can | use a standard automotive relay for an electric fan relay?

Yes, a standard 12V automotive relay is commonly used for electric fan circuits due to its suitability for

handling high current loads.

How is the temperature sensor connected in the electric fan relay
circuit?

The temperature sensor or switch is usually connected in series with the relay coil or control circuit to

activate the relay when the engine reaches a certain temperature.

What is the purpose of the fuse in the wiring diagram of an electric fan
relay?

The fuse protects the circuit from overcurrent or short circuits by breaking the connection if the current
exceeds a safe limit.

How do | troubleshoot an electric fan relay using the wiring diagram?

Use the wiring diagram to check for proper voltage at each terminal, verify continuity in the relay caoill,



inspect the temperature sensor, and ensure all ground connections are secure.

Is it necessary to ground the relay in an electric fan relay wiring
diagram?

Yes, grounding the relay coil circuit is necessary to complete the electrical path and allow the relay to

activate properly.

Can | wire an electric fan relay without a wiring diagram?

While it is possible, using a wiring diagram is highly recommended to ensure correct and safe

connections, preventing damage to components or the vehicle's electrical system.

Additional Resources

1. Electric Fan Relay Wiring Diagrams: A Comprehensive Guide
This book provides detailed wiring diagrams specifically for electric fan relays used in automotive and
industrial applications. It covers various relay types, wiring layouts, and troubleshooting tips. Readers

will find step-by-step instructions to ensure proper installation and maintenance of electric fan systems.

2. Automotive Relay Systems and Wiring

Focused on automotive relay systems, this book explains the fundamental principles of relays including
those controlling electric fans. It includes numerous wiring diagrams, practical examples, and
diagnostic procedures to help mechanics and hobbyists alike. The text also explores common relay

issues and their solutions.

3. Practical Wiring Diagrams for Vehicle Electrical Systems

This resource offers a broad overview of wiring diagrams for vehicle electrical components, with a
special section dedicated to electric fan relays. It emphasizes clear, easy-to-read schematics that
assist in both installation and repair. Additionally, it discusses safety protocols and best practices for

working with automotive electrical systems.



4. Mastering Electric Fan Relay Circuits

Dedicated entirely to electric fan relay circuits, this book dives deep into the electrical theory and
practical wiring considerations. It includes numerous circuit diagrams, component specifications, and
testing methods. Readers will gain a thorough understanding of how to design, wire, and troubleshoot

fan relay systems.

5. Automotive Electrical Wiring: Diagrams and Troubleshooting
This comprehensive manual covers a wide range of automotive electrical wiring topics, including
detailed diagrams for electric fan relays. It provides step-by-step troubleshooting guides to identify and

fix wiring faults. The book is ideal for both professional technicians and DIY enthusiasts.

6. Fundamentals of Relay Wiring and Control Circuits
This book offers foundational knowledge on relay wiring and control circuits with practical examples,
including electric fan relays. It explains relay operation, wiring techniques, and integration into larger

electrical systems. Readers will learn how to create reliable and efficient wiring configurations.

7. Electric Fan Control Systems: Wiring and Repair

Specializing in electric fan control systems, this book features detailed wiring diagrams alongside
repair and maintenance strategies. It covers common relay types used in fan control and provides tips
on enhancing system performance. The guide is useful for automotive technicians and electrical

engineers.

8. Automotive Wiring Diagrams and Electrical Systems
This volume presents an extensive collection of wiring diagrams for various automotive electrical
systems, including electric fan relays. It explains wiring colors, connector types, and relay functions in

simple terms. The book also includes practical advice for wiring upgrades and modifications.

9. Electrical Relay Circuits: Design and Troubleshooting
Focusing on relay circuits in general, this book includes chapters dedicated to electric fan relay wiring
and control. It covers design principles, wiring methods, and fault diagnosis techniques. The text is

suited for both beginners and experienced electricians seeking to enhance their relay circuit



knowledge.
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