
wiring a fan relay

wiring a fan relay is a fundamental task for ensuring proper operation and
longevity of electric fans, especially in automotive and HVAC systems. This
process involves connecting a relay to control the high current flow to the
fan motor, using a low current switch or sensor, thus protecting the
electrical system and improving efficiency. Correctly wiring a fan relay
enhances the fan’s performance, prevents overheating, and reduces the risk of
electrical failures or damage. This article covers the essential components
involved in wiring a fan relay, step-by-step wiring instructions, safety
precautions, and troubleshooting tips. Whether installing a new fan relay or
replacing a faulty one, understanding the wiring process is crucial. The
following sections will guide through each aspect comprehensively to ensure
reliable and safe fan operation.
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Understanding Fan Relays and Their Purpose
Fan relays are electromechanical switches that allow a low current circuit to
control a high current circuit, such as an electric fan motor. They are
critical in applications where the fan needs to be activated based on
specific conditions, like temperature or manual switches, without overloading
the control switch or wiring. The relay acts as an intermediary, receiving a
small electrical signal and closing the circuit to supply power directly to
the fan.

How Fan Relays Work
A fan relay typically has four or five terminals: two for the coil and two or
three for the switch contacts. When the coil receives an activation signal,
it generates a magnetic field that pulls the internal switch contacts closed,
allowing current to flow from the power source to the fan motor. This
mechanism ensures that the heavy current required by the fan does not flow
through the switch or control circuit, preventing overheating and electrical
damage.



Benefits of Using a Fan Relay
Using a fan relay provides several advantages:

Protects Control Switches: Prevents high current from damaging low
current switches.

Improves Reliability: Reduces voltage drop and ensures consistent fan
operation.

Enhances Safety: Minimizes risk of electrical fires or shorts by
isolating high current circuits.

Enables Automation: Allows fans to operate automatically based on
temperature sensors or control modules.

Essential Components for Wiring a Fan Relay
Before wiring a fan relay, it is important to gather all necessary components
and tools to ensure a smooth and safe installation process. Each component
plays a vital role in the overall wiring system.

Key Components Required
The following components are typically needed when wiring a fan relay:

Fan Relay: A relay rated for the current and voltage requirements of the
fan motor.

Fan Motor: The electric fan unit to be controlled.

Power Source: Usually the vehicle’s battery or an appropriate DC power
supply.

Control Switch or Sensor: A temperature switch, manual switch, or
control module that triggers the relay coil.

Wiring Harness or Electrical Cables: Suitable gauge wires for power,
ground, and control circuits.

Fuses or Circuit Breakers: Protection devices to prevent overcurrent
conditions.

Connectors and Terminals: For secure and reliable electrical
connections.



Tools: Wire strippers, crimpers, multimeter, electrical tape, and
screwdrivers.

Choosing the Right Relay
Selecting an appropriate relay is crucial. The relay must match or exceed the
voltage and amperage requirements of the fan motor. For automotive
applications, a 12-volt relay rated for at least 30 amps is common. Using an
underrated relay can cause premature failure and electrical hazards.

Step-by-Step Guide to Wiring a Fan Relay
Wiring a fan relay involves connecting the relay coil to the control circuit
and the relay switch contacts to the power source and fan motor. The process
requires attention to detail and adherence to wiring best practices.

Step 1: Identify Relay Terminals
Most fan relays have four terminals labeled as follows:

85: Relay coil ground connection

86: Relay coil positive connection (control signal)

30: Common terminal connected to the power source

87: Normally open terminal connected to the fan motor

Some relays may also have a terminal 87a (normally closed), which is
typically not used for fan relay wiring.

Step 2: Connect the Power Source to Terminal 30
Run a fused power wire from the battery or power distribution center to
terminal 30 on the relay. The fuse should be rated according to the fan
motor's maximum current draw to protect the circuit.

Step 3: Wire Terminal 87 to the Fan Motor
Connect terminal 87 to the positive lead of the fan motor. This wire carries
the full power current when the relay is activated.



Step 4: Ground the Fan Motor
Ensure the fan motor’s negative terminal is properly grounded to the chassis
or battery negative terminal to complete the circuit.

Step 5: Connect the Relay Coil Terminals 85 and 86
Terminal 85 should be grounded, while terminal 86 connects to the control
switch or temperature sensor output. When the control device is activated, it
sends a voltage signal to terminal 86, energizing the relay coil and closing
the power circuit.

Step 6: Test the Wiring
Once all connections are secure, test the system by activating the control
switch or reaching the triggering temperature. The fan should turn on
promptly, indicating the relay wiring is correct.

Safety Precautions When Wiring a Fan Relay
Safety is paramount when wiring a fan relay to prevent electrical hazards,
damage to components, or injury. Observing proper safety measures ensures a
successful and safe installation.

Important Safety Measures

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

Use Proper Fuse Protection: Install fuses or circuit breakers close to
the power source to protect wiring and components.

Correct Wire Gauge: Use wires rated for the current load to avoid
overheating and voltage drop.

Secure Connections: Ensure all terminals are tight and insulated to
prevent short circuits.

Avoid Moisture: Protect wiring and relay from water exposure to prevent
corrosion and shorts.

Follow Manufacturer Instructions: Adhere to specific wiring diagrams and
guidelines provided with the relay and fan motor.

Use Quality Components: Utilize reliable relays, connectors, and wiring



to maintain system integrity.

Troubleshooting Common Issues in Fan Relay
Wiring
Even with careful wiring, issues may arise that affect fan relay operation.
Diagnosing and correcting these problems is essential for maintaining
effective fan control.

Common Problems and Solutions

Fan Does Not Turn On: Check fuse integrity, battery voltage, relay coil
activation, and ground connections.

Relay Clicking but Fan Not Running: Inspect relay contacts for corrosion
or damage, verify fan motor condition, and confirm wiring continuity.

Fan Runs Continuously: Test the control switch or sensor for failure
causing constant relay activation.

Overheating Relay or Wiring: Ensure correct wire gauge and fuse rating,
replace any damaged wires or relay.

Voltage Drop at Fan Motor: Tighten connections and inspect wiring for
corrosion or loose terminals.

Using a Multimeter for Diagnostics
A digital multimeter is invaluable for troubleshooting. Measure voltage at
the relay terminals during operation, check continuity of wires, and test the
resistance of the relay coil. These steps help pinpoint wiring faults and
confirm component functionality.

Frequently Asked Questions

What is the purpose of wiring a relay for a fan?
Wiring a relay for a fan allows the fan to be powered through a low-current
control circuit, protecting the switch and wiring from high current loads and
enabling safer, more efficient operation.



What are the basic components needed to wire a fan
relay?
The basic components include the relay itself, a suitable power source, the
fan motor, a control switch or signal (such as from a thermostat), and
appropriate wiring and fuses to ensure safety.

How do you identify the terminals on a fan relay for
wiring?
Fan relays typically have four terminals: two for the coil (usually labeled
85 and 86) and two for the switch contacts (usually 30 and 87). The coil
terminals connect to the control circuit, while the switch terminals connect
the fan to the power source.

Can I wire a fan relay directly to a thermostat?
Yes, many fan relays are designed to be activated by a thermostat. The
thermostat controls the relay coil circuit, which in turn switches power to
the fan, allowing automatic operation based on temperature.

What precautions should I take when wiring a fan
relay?
Ensure the relay is rated for the fan's voltage and current, use proper gauge
wiring, include a fuse or circuit breaker, double-check connections, and
disconnect power before working to avoid electric shock.

How do I test if a fan relay is wired correctly and
working?
After wiring, apply control voltage to the relay coil terminals and listen
for a clicking sound indicating the relay is switching. Measure voltage at
the fan terminals to confirm power is supplied when activated.

Is it possible to wire multiple fans to one relay?
It is possible, but you must ensure the relay’s current rating can handle the
combined load of all fans. If not, use separate relays or a relay with a
higher current rating to prevent damage.

Additional Resources
1. Mastering Fan Relay Wiring: A Step-by-Step Guide
This book offers a comprehensive introduction to wiring fan relays for both
beginners and experienced electricians. It covers essential tools, safety



precautions, and detailed wiring diagrams. Readers will learn to troubleshoot
common issues and optimize fan relay performance in various applications.

2. Automotive Fan Relay Wiring Explained
Focused on automotive systems, this book breaks down the complexities of fan
relay wiring in vehicles. It provides clear instructions on identifying relay
types, wiring harnesses, and integrating fan relays with cooling systems. The
guide also includes diagnostic tips for maintaining efficient engine
temperature control.

3. Residential Fan Relay Wiring and Installation
Designed for homeowners and DIY enthusiasts, this book explains how to wire
fan relays in residential HVAC systems. It emphasizes safe installation
practices and adherence to electrical codes. Step-by-step illustrations help
readers confidently set up and maintain fan relays to improve home
ventilation.

4. Electrical Wiring for HVAC Fan Relays
This technical manual delves into the electrical principles behind HVAC fan
relay wiring. It discusses relay coil and contact wiring, control circuits,
and integration with thermostats and sensors. The book is ideal for HVAC
technicians seeking to enhance their wiring skills and system understanding.

5. Fan Relay Wiring Troubleshooting and Repair
A practical resource for diagnosing and fixing fan relay wiring problems,
this book covers common faults such as relay coil failures, wiring shorts,
and connection issues. It provides test procedures using multimeters and
other tools to pinpoint failures. Readers will gain confidence in maintaining
and repairing fan relay systems.

6. DIY Guide to Wiring Fan Relays in Industrial Equipment
Targeted at professionals and hobbyists working with industrial fans, this
guide explains the wiring of heavy-duty fan relays. It addresses safety
standards, control panel integration, and relay selection based on load
requirements. The book includes case studies from manufacturing environments
to illustrate best practices.

7. Fundamentals of Relay Wiring: Fan Applications
This introductory text covers the basics of relay operation and wiring with a
focus on fan applications. Readers will understand relay components, wiring
configurations, and control logic. The book serves as a foundation for
further study in electrical control systems involving fan relays.

8. Advanced Wiring Techniques for Fan Relays and Controls
For advanced electricians and engineers, this book explores sophisticated
wiring techniques including programmable relay controls and smart fan
systems. It integrates modern technology concepts such as IoT connectivity
and energy-efficient designs. Readers will learn to implement cutting-edge
fan relay solutions.

9. Practical Wiring Diagrams for Fan Relay Systems



This visual guide provides a wide range of wiring diagrams for different fan
relay setups, from simple single-relay circuits to complex multi-relay
configurations. Each diagram is accompanied by detailed explanations to help
readers understand circuit functionality. Ideal for quick reference and on-
the-job troubleshooting.
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