
wiring an electric fan with relay
wiring an electric fan with relay is a practical and efficient method to control the fan's operation
safely and effectively. This article explores the detailed process of wiring an electric fan with relay,
highlighting the benefits, required components, safety precautions, and step-by-step instructions.
Incorporating a relay into the fan wiring ensures better current handling, protects the control switch
from high currents, and enhances the overall durability of the electrical system. Whether used in
automotive applications, home cooling systems, or other electrical projects, understanding how to
properly wire an electric fan with a relay is essential for reliable performance. This comprehensive
guide will cover the basics of relays, the wiring diagrams, and troubleshooting tips to ensure
successful installation and operation.
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Understanding Relays and Their Role in Electric Fan
Wiring
A relay is an electrically operated switch that allows a low current circuit to control a high current load
safely. In the context of wiring an electric fan with relay, the relay acts as an intermediary device that
handles the large current required by the fan motor. This prevents the control switch or thermostat
from being exposed to high currents, which could cause premature wear or failure.

Relays typically consist of an electromagnet, a set of contacts, and a spring mechanism. When the
coil is energized by a low current signal, the contacts close, allowing current to flow to the fan motor.
This setup improves electrical efficiency and extends the lifespan of the control components.

Benefits of Using a Relay in Electric Fan Circuits
Incorporating a relay into the electric fan wiring brings several advantages including:

Enhanced safety: Isolates control circuits from high currents.

Improved reliability: Protects switches and thermostats from damage.

Better current handling: Supports higher amperage fans without overheating wiring.



Ease of control: Enables automation through sensors or switches without heavy-duty
components.

Essential Components for Wiring an Electric Fan with
Relay
Successful wiring of an electric fan with a relay requires a clear understanding of the necessary parts
and their functions. The following components are integral in setting up the circuit:

Electric Fan: The load device that requires power.

Automotive or general-purpose relay: Typically a 12V or 24V relay rated for the fan's
current draw.

Power source: Battery or DC power supply that matches the fan and relay voltage
requirements.

Fuse or circuit breaker: Protects the circuit from overcurrent and short circuits.

Switch or control device: Could be a manual switch, thermostat, or temperature sensor to
trigger the relay.

Wiring harness and connectors: Proper gauge wires and secure connectors to ensure safe
and reliable electrical connections.

Selecting the Correct Relay and Wiring Gauge
The relay chosen must be rated to handle the maximum current the electric fan will draw. For most
automotive or household fans, a relay rated for 30 to 40 amps is sufficient. Wiring gauge is equally
important; wires should be thick enough to carry the current without overheating. For example, a 12-
gauge wire is commonly used for currents up to 20 amps, whereas 14-gauge wire could be used for
lower current fans.

Step-by-Step Guide to Wiring an Electric Fan with
Relay
Wiring an electric fan with a relay involves several detailed steps to ensure proper connections and
operation. The following procedure outlines the typical process for a 12V DC fan system:



Step 1: Identify Relay Terminals
Most automotive relays have four or five terminals labeled 85, 86, 87, 87a (if applicable), and 30.
Understanding these terminals is essential:

85 and 86: Coil terminals that activate the relay.

30: Common terminal connected to the power source.

87: Normally open (NO) terminal connected to the fan motor.

87a: Normally closed (NC) terminal used in some relay types, typically unused in fan wiring.

Step 2: Connect the Power Source to Terminal 30
Attach a fused positive wire from the power source (battery or power supply) to terminal 30 of the
relay. The fuse should be rated slightly above the fan's maximum current to protect the circuit from
overloads.

Step 3: Wire Terminal 87 to the Electric Fan
Connect terminal 87 of the relay to the positive input of the electric fan. This connection supplies
power to the fan when the relay is activated.

Step 4: Ground the Fan and Relay Coil
Ensure the fan's negative terminal is connected to a solid ground. Also, connect terminal 85 of the
relay coil to ground to complete the coil circuit.

Step 5: Attach the Control Wire to Terminal 86
Wire terminal 86 to the control switch, thermostat, or temperature sensor. When this control device
sends power to terminal 86, the relay coil energizes, closing the contacts between terminals 30 and
87, and powering the fan.

Step 6: Test the Circuit
Once all connections are secure, activate the control device to test the fan operation. The fan should
run only when the relay coil is energized, confirming proper wiring.



Safety Precautions When Wiring an Electric Fan with
Relay
Safety is paramount when working with electrical components such as relays and electric fans. The
following precautions help prevent hazards and ensure a secure installation:

Disconnect power: Always disconnect the power source before starting any wiring work.

Use proper fuses: Install fuses or circuit breakers rated correctly to protect wiring and
devices.

Correct wire gauge: Use wires capable of handling the fan’s current without overheating.

Secure connections: Use quality connectors and ensure all terminals are tightly connected.

Proper grounding: Ground all components correctly to prevent electrical shorts or shocks.

Avoid water exposure: Keep wiring and components dry to prevent corrosion and short
circuits.

Common Issues and Troubleshooting Tips
Even with careful wiring, issues may arise in electric fan relay circuits. Understanding common
problems and how to address them ensures long-term reliability.

Fan Does Not Turn On
If the fan fails to operate when the control device is activated, check the following:

Verify the relay coil receives power on terminal 86 when the control is engaged.

Confirm the relay clicks when energized; if not, the relay may be faulty.

Inspect all wiring connections for looseness or corrosion.

Check the fuse for continuity and replace if blown.

Ensure the fan motor itself is functional by testing it directly with the power source.

Fan Runs Continuously
If the fan remains on regardless of control input, possible causes include:



Stuck or welded relay contacts; replacing the relay is usually required.

Short circuit in the control wiring causing the relay coil to remain energized.

Incorrect wiring connections causing the relay to bypass the control.

Intermittent Fan Operation
Intermittent operation may be caused by:

Loose or damaged wiring connections.

Faulty control switch or sensor.

Relay coil or contacts degrading due to age or heat.

Systematic inspection and testing with a multimeter can help identify the exact issue.

Frequently Asked Questions

What is the purpose of using a relay when wiring an electric
fan?
A relay is used to control the high current required by an electric fan with a low current switch or
control circuit, protecting the switch and allowing safer and more efficient operation.

How do I wire an electric fan to a 12V relay?
Connect the fan's positive wire to the relay's normally open (NO) terminal, the relay's common (COM)
terminal to the power source positive, the relay coil terminals to the control switch and ground, and
the fan's negative wire to ground.

Can I use a 5V relay to control a 12V electric fan?
No, the relay coil voltage rating must match your control voltage. For a 12V electric fan, use a relay
designed for 12V coil voltage, although the fan power circuit is separate from the coil voltage.

What type of relay is best for wiring an electric fan?
A SPDT (Single Pole Double Throw) or SPST (Single Pole Single Throw) automotive relay rated for the
fan's current, typically 30A or higher, is best for wiring an electric fan.



How do I protect the relay and circuit from voltage spikes
when wiring an electric fan?
Use a flyback diode across the relay coil terminals to suppress voltage spikes caused by the coil's
inductive load, protecting switches and control electronics.

Is it necessary to use a fuse when wiring an electric fan with a
relay?
Yes, always include an appropriate fuse in the power line to protect the wiring and components from
short circuits or overcurrent conditions.

Can I control the speed of an electric fan using a relay?
A relay alone cannot control fan speed as it only switches power on or off. To control speed, use a
PWM controller or a fan speed controller designed for the fan type.

Additional Resources
1. Automotive Electrical Systems: Wiring and Troubleshooting
This book provides a comprehensive guide to automotive electrical systems, including detailed
instructions on wiring electric fans with relays. It covers the basics of electrical circuits, component
functions, and diagnostic techniques. Perfect for both beginners and experienced mechanics looking
to enhance their wiring skills.

2. Electric Fan Installation and Relay Control Handbook
Focused specifically on electric fan setups, this handbook explains how to wire fans using relays for
efficient operation and safety. It includes step-by-step wiring diagrams, relay selection tips, and
troubleshooting advice. Readers will gain practical knowledge to install and maintain electric fan
systems in vehicles and machinery.

3. Practical Relay Wiring for Electrical Fans
This practical guide delves into the use of relays in controlling electric fans, emphasizing reliability
and performance. It offers clear wiring schematics, component explanations, and best practices to
avoid common wiring mistakes. Ideal for hobbyists and professionals aiming to optimize fan control
circuits.

4. Electric Fan Control Systems: Design and Implementation
Covering both theory and application, this book explores the design principles behind electric fan
control systems using relays. It discusses how to integrate sensors, switches, and relays to automate
fan operation. Engineers and DIY enthusiasts will find valuable insights for creating efficient cooling
solutions.

5. Step-by-Step Guide to Wiring Relays for Electric Fans
This guide breaks down the wiring process into easy-to-follow steps, making it accessible for
beginners. It explains relay functions, wiring connections, and safety precautions in simple language.
The book also features real-world examples to illustrate common wiring scenarios.



6. Hands-On Wiring Techniques for Electric Fans and Relays
A hands-on manual that focuses on practical wiring skills, this book helps readers build confidence in
installing electric fans controlled by relays. It includes exercises, wiring projects, and troubleshooting
tips to reinforce learning. Suitable for students, technicians, and DIYers alike.

7. Electric Fan Relay Circuits: Theory and Practice
This text combines electrical theory with practical applications, detailing how relay circuits work to
control electric fans. It explains circuit components, relay types, and wiring methods with clear
diagrams and examples. The book is ideal for those seeking a deeper understanding of fan relay
circuits.

8. DIY Vehicle Cooling Systems: Wiring Electric Fans with Relays
Targeted at automotive DIY enthusiasts, this book guides readers through custom wiring of electric
fans using relays to enhance vehicle cooling systems. It covers component selection, wiring layouts,
and installation tips to ensure safe and efficient operation. The content encourages hands-on learning
and experimentation.

9. Mastering Electric Fan Wiring: Relays and Control Strategies
This advanced resource focuses on mastering the wiring of electric fans using various relay control
strategies. It explores complex wiring configurations, integration with temperature sensors, and
automation techniques. Suitable for professionals and serious hobbyists aiming to design
sophisticated fan control systems.
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