wiring diagram for electric fan relay

wiring diagram for electric fan relay is a crucial reference for anyone involved in automotive repair,
electrical maintenance, or DIY vehicle projects. Understanding the wiring diagram for an electric fan relay
helps ensure proper installation, troubleshooting, and efficient operation of the electric cooling fan system.
This article provides a detailed explanation of the electric fan relay wiring diagram, its components, and the
step-by-step process to interpret and utilize the diagram effectively. It also covers common wiring
configurations, safety precautions, and tips for diagnosing common issues. Whether working on a car’s
cooling system or designing an electric fan circuit, this guide serves as an authoritative resource. The
following sections explore the basics, wiring layout, relay function, and troubleshooting methods related to

electric fan relay wiring diagrams.
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Understanding the Electric Fan Relay

The electric fan relay is an essential component that controls the operation of an electric cooling fan in
vehicles and various electrical systems. It acts as a switch that allows a low-current control circuit to
activate a high-current fan motor. The relay protects the control switch by handling the heavy electrical
load required to power the fan. Understanding the role of the relay is fundamental before diving into the

wiring diagram for electric fan relay configurations.

Function and Purpose of the Relay

The primary function of the electric fan relay is to receive a signal from the temperature sensor or the



vehicle’s control module and then activate the electric fan accordingly. When the relay receives an
electrical signal, it closes its internal contacts, allowing current to flow directly from the battery to the fan

motor. This mechanism helps prevent overheating by ensuring the fan operates only when necessary.

Types of Electric Fan Relays

Relays used in electric fan circuits typically come in standard 4-pin or 5-pin configurations. The most
common type is a 4-pin single-pole single-throw (SPST) relay, while some advanced systems use 5-pin
relays with additional features like dual-speed fan control. Choosing the right relay depends on the

vehicle’s specifications and the fan’s electrical requirements.

Components of the Wiring Diagram

The wiring diagram for electric fan relay includes several key components that must be identified to
understand the overall system. Each component plays a specific role in the operation of the electric fan and

its relay control circuit.

Key Components Explained

Battery/Power Source: Supplies electrical power to the relay and the fan motor.

Electric Fan Motor: The device that circulates air to cool the radiator or engine.

Relay: Acts as an electrical switch controlled by a low-current circuit.

Temperature Sensor or Thermostat: Triggers the relay when the engine temperature reaches a

preset level.

Control Switch or Engine Control Module (ECM): Sends the activation signal to the relay.

¢ Ground Connection: Completes the circuit and ensures proper operation.

Symbols Used in Wiring Diagrams

Wiring diagrams use standardized symbols to represent electrical components. For electric fan relay
diagrams, common symbols include a coil symbol for the relay’s electromagnetic coil, a switch symbol for

relay contacts, battery symbols, and ground symbols. Familiarity with these symbols is necessary for



accurately reading and interpreting the diagram.

How to Read the Wiring Diagram for Electric Fan Relay

Reading a wiring diagram for electric fan relay involves understanding the flow of current, identifying
connections, and interpreting the function of each wire. This process enables technicians and enthusiasts to

install, repair, or troubleshoot the electric fan circuit effectively.

Identifying the Relay Terminals

Relays typically have numbered terminals that correspond to specific functions:

e Terminal 85: Relay coil ground connection

e Terminal 86: Relay coil power or control input

e Terminal 30: Power input from the battery or fuse box
e Terminal 87: Power output to the electric fan motor

o Terminal 87a (if present): Normally closed contact, used in some relay types

Understanding these designations is crucial for correctly wiring the relay according to the diagram.

Tracing the Circuit Path

The wiring diagram shows how electricity flows from the power source through the relay to the fan
motor and back to ground. By following the diagram, one can verify that each wire is connected properly
and that there are no breaks or shorts in the circuit. This step also helps identify where sensors or switches

interact with the relay coil to activate the fan.

Common Wiring Configurations

Electric fan relay wiring can vary depending on the vehicle model and the fan system design. However,

several standard wiring configurations are commonly used in automotive applications.



Basic Single Fan Relay Circuit

The simplest configuration includes a single relay controlling one electric fan. The relay receives power
from the battery and a control signal from the temperature sensor or ECM. This setup is straightforward

and effective for many vehicles.

Dual Fan Relay Systems

Some vehicles employ two electric fans controlled by separate relays for enhanced cooling. Each relay
operates independently, allowing one or both fans to run based on the cooling demand. The wiring diagram
for electric fan relay in such systems will show multiple relay circuits synchronized with temperature

inputs.

High-Low Fan Speed Control

Advanced cooling systems may use a 5-pin relay or additional relays to switch between high and low fan
speeds. The wiring diagram in this case includes separate wiring paths and control signals to manage fan

speed effectively, improving cooling efficiency and reducing noise.

Step-by-Step Wiring Process

Following the wiring diagram for electric fan relay ensures correct installation and operation. The process

involves systematic connection of components and verification of the circuit.

Preparation and Tools Needed

Before starting, gather the necessary tools and materials such as a multimeter, wire strippers, crimp
connectors, electrical tape, and the correct relay and fan motor. Ensure the vehicle’s power is disconnected

to prevent electrical hazards.

Wiring Steps

1. Identify and label all wires and relay terminals according to the wiring diagram.
2. Connect terminal 30 on the relay to a fused power source.

3. Connect terminal 87 to the positive wire of the electric fan motor.



4. Connect the fan motor’s negative terminal to a proper ground point.

5. Attach terminal 85 of the relay to ground.

6. Connect terminal 86 to the control wire from the temperature sensor or ECM.
7. Secure all connections, ensuring they are tight and insulated.

8. Reconnect power and test the fan operation by simulating the temperature sensor signal.

Safety Precautions When Working with Electric Fan Relays

Working with automotive electrical systems requires adherence to safety protocols to prevent injury and
equipment damage. The wiring diagram for electric fan relay should be used with caution and respect for

electrical safety standards.

Key Safety Tips

o Always disconnect the battery before starting any wiring work to avoid electrical shock or short

circuits.
o Use properly rated fuses to protect the wiring and components from overload.
e Avoid using damaged or frayed wires; replace them immediately.
¢ Ensure all connections are secure and insulated to prevent corrosion and shorts.

¢ Verify the relay and wiring specifications match the vehicle’s electrical system.

Troubleshooting Using the Wiring Diagram

When the electric fan or relay system malfunctions, the wiring diagram for electric fan relay serves as an
invaluable tool for diagnosis. Understanding the diagram allows identification of common faults and their

causes.



Common Issues and Diagnostic Steps

Fan not turning on: Check power supply, relay coil activation, and ground connections using a

multimeter.

¢ Fan running continuously: Inspect the temperature sensor and control circuit for faults or stuck relay

contacts.

Intermittent operation: Look for loose or corroded connections and damaged wiring.

Relay clicking but fan not running: Verify the fan motor’s condition and wiring to the motor.

Using the wiring diagram to systematically test each part of the circuit helps isolate issues efficiently and

restore proper function to the electric fan system.

Frequently Asked Questions

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

A relay in an electric fan wiring diagram is used to control the high current required by the fan motor

using a low current signal, protecting the switch and allowing safer operation.

How do I wire a relay for an electric fan?

To wire a relay for an electric fan, connect the relay coil terminals to the control switch and power source,
and connect the relay's normally open contacts to the fan motor and power supply, ensuring proper

grounding.

What are the common terminals on a fan relay wiring diagram?

Common terminals include the coil terminals (usually labeled 85 and 86) which activate the relay, and the

switch terminals (30 and 87) which connect the power to the fan motor when the relay is energized.

Can I use a 12V relay for a 12V electric fan?

Yes, a 12V relay is suitable for a 12V electric fan, as the relay coil voltage should match the fan’s operating

voltage to function properly.



How does the wiring diagram for a single-speed electric fan relay differ

from a dual-speed fan?

A single-speed fan relay wiring diagram typically uses one relay to control the fan motor, while a dual-

speed fan wiring may use two relays or a relay with multiple contacts to switch between speeds.

‘What safety precautions should I take when wiring a relay for an electric
fan?

Ensure the power is disconnected before wiring, use appropriate gauge wires, check relay ratings match

the fan’s current, and secure all connections to prevent shorts or electrical hazards.

Where can I find a reliable wiring diagram for an electric fan relay?

Reliable wiring diagrams can be found in the electric fan’s user manual, vehicle service manuals, or trusted

automotive and electrical repair websites and forums.

How do I test if the electric fan relay is working correctly?

To test the relay, listen for a clicking sound when the fan is turned on, measure voltage at the relay

terminals, or use a multimeter to check continuity between the relay contacts when energized.

Additional Resources

1. Electric Fan Relay Wiring Diagrams: A Comprehensive Guide

This book offers an in-depth exploration of wiring diagrams specifically focused on electric fan relays. It
covers fundamental concepts, component identification, and step-by-step wiring instructions. Ideal for both
beginners and experienced technicians, it provides practical examples and troubleshooting tips to ensure

proper installation and maintenance.

2. Automotive Electrical Systems: Wiring and Diagnostics

Focusing on automotive electrical systems, this title includes detailed sections on electric fan relays and
their wiring diagrams. It explains the role of relays in vehicle cooling systems and provides diagnostic
techniques to identify and fix common electrical faults. The book combines theory with practical

applications, making it a valuable resource for mechanics and hobbyists.

3. The Complete Guide to Automotive Wiring

This comprehensive guide covers all aspects of automotive wiring, with dedicated chapters on electric fan
relay circuits. Readers will learn how to read and interpret wiring diagrams, understand relay functions,
and perform installations safely. The book also features troubleshooting charts to help diagnose wiring issues

quickly.



4. Electric Fan Relay Circuits and Control Systems

Specializing in relay circuits for electric fans, this book delves into the control systems that manage fan
operation. It explains wiring configurations, relay types, and integration with temperature sensors and
switches. Practical wiring diagrams and case studies illustrate how to design and repair fan relay circuits

effectively.

5. Practical Wiring for Vehicle Cooling Systems

This title emphasizes the wiring aspects of vehicle cooling systems, including electric fan relays. It provides
clear wiring diagrams and instructions for installing and maintaining fan relays to optimize cooling
performance. The book is designed for automotive technicians seeking to enhance their understanding of

cooling system electronics.

6. Automotive Relay Systems: Wiring and Troubleshooting

Dedicated to automotive relay systems, this book explains the wiring and operational principles of relays
used in electric fans and other components. It offers detailed diagrams, testing procedures, and
troubleshooting strategies to resolve common relay-related issues. The content is structured to support

hands-on learning and repair efficiency.

7. Wiring Diagrams for Electric Cooling Fans

A focused resource on wiring diagrams for electric cooling fans, this book provides various circuit layouts
and relay connection examples. It covers different vehicle models and fan types, highlighting best practices
for wiring and electrical safety. The guide is suitable for electricians and automotive enthusiasts working

on cooling fan installations.

8. Fundamentals of Automotive Electrical Wiring

This book introduces the basics of automotive electrical wiring, including the use of relays in electric fan
systems. It explains how wiring diagrams are constructed and interpreted, with practical examples relating
to fan relay circuits. Readers will gain foundational knowledge to confidently work on vehicle electrical

components.

9. Advanced Wiring Techniques for Electric Fan Relays

Targeted at experienced technicians, this book explores advanced wiring methods for electric fan relays. It
discusses circuit modifications, relay upgrades, and integration with modern vehicle electronics. Detailed
diagrams and real-world scenarios assist readers in mastering complex wiring challenges in automotive

cooling systems.
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