wiring a relay for electric fan

wiring a relay for electric fan is a crucial task to ensure the efficient and
safe operation of an electric cooling fan in various applications, including
automotive and HVAC systems. Proper relay wiring allows the fan to operate
with adequate power while protecting the control switch from high current
loads. This article provides a comprehensive guide on how to wire a relay for
an electric fan, covering the components needed, wiring diagrams, step-by-
step instructions, safety precautions, and troubleshooting tips.
Understanding the function and wiring of a relay can significantly improve
the longevity and performance of the fan system. By following the recommended
procedures, users can also avoid common electrical issues such as blown fuses
or relay failures. This gquide is designed for both beginners and experienced
technicians, ensuring clarity and precision throughout. The subsequent
sections will delve into the necessary materials, wiring techniques, and
practical advice for optimal relay installation.
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Understanding Electric Fan Relays

Electric fan relays are electromechanical switches that control the power
supply to the electric fan motor. They act as intermediaries between the low-
current control circuit and the high-current fan circuit. When the relay
receives a signal from the control switch or temperature sensor, it closes
the circuit and allows electrical current to flow directly from the battery
or power source to the electric fan. This prevents the control switch from
handling the high current, reducing wear and potential damage.

How Relays Work in Electric Fan Systems

A relay typically contains a coil, a movable armature, and one or more sets
of contacts. When voltage is applied to the coil terminals, the coil
generates a magnetic field that pulls the armature, closing the contacts and
completing the circuit to power the fan. When the coil voltage is removed,
the contacts open, stopping the fan. This simple yet effective mechanism



enables the control of high-current devices with a low-current signal.

Types of Relays Used for Electric Fans

The most common relay used for wiring an electric fan is a 4-pin or 5-pin
automotive relay rated for 30 to 40 amps. These relays are designed to handle
the current draw of typical electric cooling fans. The 4-pin relay includes
two coil terminals and two switch terminals, while the 5-pin relay adds an
additional normally closed contact. Choosing the correct relay based on the
fan’s amperage and voltage specifications is essential for safe operation.

Components Required for Wiring a Relay

Proper wiring of a relay for an electric fan requires specific components to
ensure reliability and safety. Each component plays a vital role in the
overall electrical circuit.

Electric Fan: The fan motor that requires controlled power.

Relay: A 4-pin or 5-pin relay rated for the fan’s current.

Fuse or Circuit Breaker: Protects the circuit from overcurrent.

Power Source: Typically the vehicle battery or a suitable DC power
supply.

e Switch or Temperature Sensor: Controls the relay coil activation.

e Wiring Harness and Connectors: Appropriate gauge wires and connectors
for secure connections.

e Ground Wire: Ensures proper grounding for both the fan and relay coil.

Choosing the Correct Wire Gauge

Using the proper wire gauge is critical when wiring a relay for an electric
fan. The wire must handle the fan’s current without excessive voltage drop or
overheating. Generally, 14 to 16 gauge wire is suitable for most automotive
electric fans, but larger fans with higher current draw may require 12 gauge
wiring. Always refer to the fan’s specifications and consult a wire gauge
chart to select the correct size.



Step-by-Step Guide to Wiring a Relay for
Electric Fan

Wiring a relay for an electric fan involves connecting the relay terminals
correctly to the power source, fan motor, switch, and ground. The following
steps outline a standard wiring procedure for a 4-pin relay setup.

1. Identify Relay Terminals: Locate terminals 85 and 86 for the coil, and
terminals 30 and 87 for the switch contacts.

2. Connect Terminal 30: Attach terminal 30 to the positive terminal of the
power source via an inline fuse or circuit breaker.

3. Connect Terminal 87: Connect terminal 87 to the positive lead of the
electric fan motor.

4. Ground the Fan: Connect the negative lead of the fan motor to chassis
ground or battery negative terminal.

5. Connect Terminal 85: Attach terminal 85 to the ground to complete the
relay coil circuit.

6. Connect Terminal 86: Connect terminal 86 to the control switch or
temperature sensor output. This terminal receives the activation signal.

7. Verify All Connections: Double-check all wiring for tightness and
correct routing.

8. Test the System: Activate the control switch to ensure the relay
energizes and the fan operates properly.

Wiring Diagram Overview

In a typical wiring diagram for a relay controlling an electric fan, the
power flows from the battery through a fuse to terminal 30 of the relay.
Terminal 87 feeds the fan motor’s positive wire. The fan’s negative wire is
grounded. The relay coil terminals (85 and 86) are connected to ground and
the control switch, respectively. This configuration ensures that the fan
receives power only when the relay is energized by the control signal.

Safety Precautions and Best Practices

When wiring a relay for an electric fan, adherence to safety standards and
best practices is essential to prevent electrical hazards and equipment
damage.



Use Proper Fusing

Always include an inline fuse or circuit breaker rated slightly above the
fan’s maximum current draw in the power supply line. This protects the wiring
and components from short circuits and overloads.

Ensure Secure Connections

Use quality connectors and crimp or solder wires properly to avoid loose or
corroded connections. Loose connections can cause voltage drops, intermittent
operation, or electrical arcing.

Route Wires Safely

Route wiring away from heat sources, moving parts, and sharp edges. Use
protective sleeves or conduit where necessary to prevent insulation damage.

Verify Grounding

Proper grounding is crucial for relay coil operation and fan motor
performance. Ensure that all ground wires have a clean, solid connection to
the chassis or battery negative terminal.

Troubleshooting Common Relay Wiring Issues

Despite careful wiring, issues can arise during or after installation.
Understanding common problems and their solutions facilitates efficient
troubleshooting.

Fan Does Not Turn On

If the fan fails to operate when the relay is energized, check for blown
fuses, faulty relay coils, or incorrect wiring connections. Verify the
control switch is providing the activation signal at terminal 86.

Relay Clicks but Fan Does Not Run

A clicking relay without fan operation may indicate an open circuit between
terminal 87 and the fan motor, a bad ground connection, or a defective fan
motor. Inspect wiring continuity and grounds.



Fan Runs Continuously

A continuously running fan may result from a stuck relay, a shorted coil, or
a malfunctioning control switch. Test the relay independently and replace if
necessary.

Overheating or Melting Wires

Overheating wire insulation indicates undersized wiring or poor connections.
Upgrade to a thicker gauge wire and ensure all connections are secure and
corrosion-free.

Frequently Asked Questions

What is the basic function of a relay when wiring it
for an electric fan?

A relay acts as an electrically operated switch that allows a low current
circuit to control a higher current circuit, enabling safe and efficient
operation of an electric fan.

What are the essential components needed to wire a
relay for an electric fan?

The essential components include a 12V or 24V relay (depending on the fan
voltage), a fuse, appropriate gauge wires, a power source, a switch or
control signal, and the electric fan itself.

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

Relay terminals are typically labeled as 85 and 86 for the coil, and 30, 87,
and sometimes 87a for the switch contacts. Terminal 30 connects to the power
source, 87 to the fan, and 85 and 86 to the control circuit.

Can I use a 12V automotive relay to wire an electric
fan?

Yes, a 12V automotive relay is commonly used to control electric fans,
especially in automotive applications, as it can handle high current loads
and is readily available.



Why is it important to include a fuse when wiring a
relay for an electric fan?

Including a fuse protects the wiring and components from damage caused by
short circuits or overcurrent situations, enhancing safety and preventing
potential fire hazards.

How do you wire a relay to control an electric fan
using a switch?

Connect terminal 30 of the relay to the power source, terminal 87 to the
electric fan, terminals 85 and 86 to the switch and ground respectively. When
the switch is activated, it energizes the coil, closing the connection
between 30 and 87 to power the fan.

Is it necessary to ground the relay coil when wiring
a relay for an electric fan?

Yes, grounding one side of the relay coil (typically terminal 85 or 86)
completes the circuit needed to energize the coil when voltage is applied to
the other side.

What gauge wire should be used when wiring a relay
for an electric fan?

Use wire gauge that can safely handle the fan's current draw, typically 14 or
16 gauge wire for most electric fans, but always check the fan’s
specifications to ensure appropriate wire size.

How do you test if the relay is wired correctly for
an electric fan?

After wiring, apply power to the relay coil circuit and listen for a clicking
sound indicating the relay is switching. Then verify that the electric fan
receives power and operates as expected.

Can wiring a relay incorrectly damage the electric
fan or the relay?

Yes, incorrect wiring can cause the relay or fan to malfunction, potentially
leading to electrical shorts, blown fuses, or damage to the relay coil or fan
motor.



Additional Resources

1. Wiring Relays for Automotive Fans: A Practical Guide

This book provides a detailed overview of wiring relays specifically for
electric fans in automotive applications. It covers basic electrical
concepts, relay types, and step-by-step wiring instructions. Ideal for
hobbyists and professionals alike, it emphasizes safety and efficiency in fan
control systems.

2. Electric Fan Relay Installation and Troubleshooting

Focused on both installation and troubleshooting, this book helps readers
understand common issues with relay wiring in electric fans. It includes
diagnostic flowcharts, wiring diagrams, and tips for ensuring reliable
operation. The guide is suitable for beginners and experienced technicians.

3. Automotive Electrical Systems: Wiring Relays and Fans

This comprehensive manual explores the broader context of automotive
electrical systems, with dedicated chapters on relay wiring for electric
fans. It explains how relays integrate with cooling systems and offers
practical wiring examples. Readers gain skills to design and maintain
efficient fan circuits.

4. Hands-0n Relay Wiring for Electric Cooling Fans

With a hands-on approach, this book walks readers through the process of
wiring relays for electric cooling fans. It includes project-based
instructions, safety protocols, and component selection advice. The book is
perfect for DIY enthusiasts looking to enhance their vehicle’s cooling
performance.

5. Relay Control Circuits for Electric Fan Systems

Delving into control circuit design, this book covers relay logic and wiring
for electric fans in various applications. It discusses relay coil
activation, switching, and integration with temperature sensors. Engineers
and students will find valuable schematics and design principles here.

6. Electric Fan Wiring Essentials: Relays and Beyond

This essential guide covers the fundamentals of electric fan wiring, focusing
on relay use and electrical load management. It explains wiring layouts, fuse
selection, and grounding techniques to ensure safe operation. The book is a
great resource for anyone new to automotive or appliance fan wiring.

7. Troubleshooting and Repairing Electric Fan Relay Circuits

Targeting repair scenarios, this book teaches how to diagnose and fix issues
in relay wiring for electric fans. It offers practical advice on testing
relays, identifying wiring faults, and replacing components. Clear
illustrations and real-world examples make this a handy reference.

8. Mastering Relay Wiring for High-Performance Electric Fans

Designed for advanced users, this book explores sophisticated relay wiring

techniques to optimize electric fan performance. Topics include multi-relay
setups, PWM control integration, and heat management strategies. It’s ideal



for performance tuners and electrical engineers.

9. The Complete Guide to Wiring Electric Fans with Relays

This all-encompassing guide covers everything from basic relay theory to
complex wiring diagrams for electric fans. It includes safety standards,
component selection, and practical wiring projects. Suitable for enthusiasts
and professionals, it aims to build confidence in relay-based fan wiring
systems.
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