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.

e Understanding Fan Relays and Their Purpose
e Essential Components for Wiring a Fan Relay
e Step-by-Step Guide to Wiring a Fan Relay

e Safety Precautions When Wiring a Fan Relay

e Troubleshooting Common Issues in Fan Relay Wiring

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.

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

* Fuses or Circuit Breakers: Protection devices to prevent overcurrent conditions.
e Connectors and Terminals: For secure and reliable electrical connections.

e 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:
e 85: Relay coil ground connection
* 86: Relay coil positive connection (control signal)
e 30: Common terminal connected to the power source
e 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.

e 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

e 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.

e 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 | 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 | 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 | 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 loT 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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a singular task or doing a complete rewire, your classic Chevrolet/GMC pickup’s viability and safety
relies on a properly working electrical system. Due to today’s automotive aftermarket, there is no
reason to not do the wiring yourself. Rewiring the truck helps you save money and provides peace of
mind. Vehicle-specific kits are available to replace existing or missing wiring. If you plan to do
custom wiring, universal kits are available as well. Either type of kit can be installed without an
abundance of electrical knowledge. With some basic tools and time, you can wire your truck just like
the professionals. In How to Wire Chevy & GMC Trucks: 1947-1987, veteran how-to author Dennis
W. Parks rewires a 1970 Chevrolet C10 and a 1955 Chevrolet truck. Everything is included—from
the basics of wiring lights, the starter, and the alternator to a stereo with satellite radio, air
conditioning, and light-emitting diodes (LEDs) lighting. If you want to complete this task yourself or
if you want to learn how it is done before hiring a professional, this book covers it all.
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systems that are utilized in control functions.
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The Complete Swap Guide, 2nd Edition is the updated, ultimate guide to installing General Motors'
LS V-8 in your muscle car, hot rod, racer, or just about any project car.

wiring a fan relay: Refrigeration and Air Conditioning Technician (Practical) - I Mr. Rohit
Manglik, 2024-05-18 EduGorilla Publication is a trusted name in the education sector, committed to
empowering learners with high-quality study materials and resources. Specializing in competitive
exams and academic support, EduGorilla provides comprehensive and well-structured content
tailored to meet the needs of students across various streams and levels.

wiring a fan relay: Automotive Wiring and Electrical Systems Vol. 2 Tony Candela, 2015-05-15
Countless collector car owners are skilled at performing mechanical work, but for many of them,
electrical work seems like a black art, too complicated and too confusing. However, electrical
upgrades are absolutely essential for a high-performance classic car or a modified car to perform at
its best. With a firm understanding of the fundamentals, you can take this comprehensive guide and
complete a wide range of electrical projects that enhance the performance and functionality of a
vehicle. In this revised edition (formerly titled Automotive Electrical Performance Projects) brilliant
color photos and explanatory step-by-step captions detail the installation of the most popular,
functional, and beneficial upgrades for enthusiasts of varying skill levels. Just a few of the projects
included are: maximizing performance of electric fans; installing electronic gauges; upgrading
charging systems; and installing a complete aftermarket wiring harness, which is no small task.
Each facet is covered in amazing detail. Veteran author Tony Candela, who wrote CarTech's
previous best-selling title Automotive Wiring and Electrical Systems, moves beyond the theoretical
and into real-world applications with this exciting and detailed follow-up. This Volume 2 is essential
for any enthusiast looking to upgrade his or her classic vehicle to modern standards, and for putting
all the knowledge learned in Automotive Wiring and Electrical Systems into practice.
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Your guide to keeping the heat on Whether you're an apprentice or a veteran HVAC technician, you
know that technology changes and you need to keep up. This fully revised guidebook covers
everything you need to know to install, maintain, and repair the components that run, regulate, and
fuel both old and new systems. From oil burners and steam line controls to the newest chip-based
technology and environmental regulations, Volume 2 helps you keep the heat on. * Install and repair
thermostats, humidistats, automatic controls, and oil or gas burner controls * Review pipes, pipe
fittings, piping details, valve installation, and duct systems * Find new calculations and
environmental guidelines * Learn the best ways to handle hydronics and steam line controls * Deal
with solid fuels and understand coal firing methods * Refer to data tables with conversions, formula
cross-references, and manufacturers' lists The Audel HVAC Library Vol. 1: Heating Systems,
Furnaces, and Boilers Vol. 2: Heating System Components, Gas and Oil Burners, and Automatic
Controls Vol. 3: Air Conditioning, Heat Pumps, and Distribution Systems
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Maintenance Manual , 1978

wiring a fan relay: Operator, Organizational, Direct, and General Support Maintenance Manual
, 1976

wiring a fan relay: Tuning Accel/DFI 6.0 Programmable Fuel Injection Ray Bohacz, 2003 A
guide to understanding, modifying, programming, and tuning Accel's programmable digital fuel
injection system, this book includes sections on Basic Management Theory and Components, Fuel
Flow Dynamics, the ECU and Emissions Compliance, Matching Intake Manifold to Engine, Choosing
the Proper Accel/DFI ECU, and more.

wiring a fan relay: Principles of Air Conditioning V. Paul Lang, 1968

wiring a fan relay: Refrigeration and Air Conditioning Technician (Practical) - II Mr.
Rohit Manglik, 2024-05-18 EduGorilla Publication is a trusted name in the education sector,
committed to empowering learners with high-quality study materials and resources. Specializing in
competitive exams and academic support, EduGorilla provides comprehensive and well-structured
content tailored to meet the needs of students across various streams and levels.



wiring a fan relay: Heat Pump Operation, Installation, Service Randy F. Petit, Sr., Turner L.
Collins, Esco Institute, 2011-05-01 This program is designed to provide students and technicians
with a comprehensive overview of the heat pump system, its operation, and principles. Heat Pumps;
Operation, Installation, and Service is designed to provide the reader with a comprehensive
overview of heat pump systems. The manual covers basic principles of operation, system
components, air flow, defrost methods, balance point, auxiliary electric heat, electrical control
wiring, refrigerant piping, installation, refrigerant charging, troubleshooting, dual fuel systems, and
an introduction to geothermal systems. The intent of the book is to offer students and technicians
information to build upon, in order to enhance their knowledge of the air conditioning and heating
field, and more specifically, heat pumps. Before installing or servicing a heat pump system, the
technician must have proper training and knowledge of air conditioning/refrigeration theory,
principles and operation. With today's energy demands and costs soaring, there is a tremendous
need for highly efficient equipment. These systems pose new demands for installers and service
technicians. New heat pump systems with single, dual, and variable capacity are being sold which
requires trained technicians with the ability to install, service, and maintain this equipment.

wiring a fan relay: Swap LS Engines into Chevelles & GM A-Bodies: 1964-1972 Jefferson
Bryant, 2017-05-15 The GM LS engine has revolutionized the muscle car and the high-performance
V-8 market. It has become a favorite engine to swap into classic cars because it offers a superior
combination of horsepower, torque, and responsiveness in a compact package. As such, these
modern pushrod V-8 engines are installed in vintage GM muscle cars with relative ease, and that
includes Chevelles and other popular GM A-Body cars. In fact, General Motors manufactured about
500,000 Chevelles and A-Body cars between 1968 and 1970 alone. Jefferson Bryant, author of LS
Swaps: How To Swap GM LS Engines into Almost Anything, has performed many LS swaps
throughout his career, and has transplanted the LS into several A-Body cars. In this comprehensive
guide, he provides detailed step-by-step instructions for installing an LS powerplant into a Chevelle,
Buick GS, Oldsmobile Cutlass, and Pontiac GTO. To successfully install an LS engine, you need to
select or fabricate motor mounts and adapter plates to mount the engine to the chassis. Also, you
need to integrate the electronic engine controls and wiring harness to the A-Body car. If you run a
fuel-injection system, a new tank or high-pressure fuel pump, fuel lines, and related equipment must
be installed. Bryant covers all of these crucial steps and much more. He explains essential
procedures, time saving techniques, and solutions to common problems. In addition, he performs a
new LT swap into an A-Body car. Swapping an LS engine into an A-Body is made much easier with a
comprehensive guidebook such as this, whether you plan on doing it yourself or decide to have a
shop do it for you. A huge and thriving aftermarket provides a wide range of suspension, brake,
steering, chassis, and other parts that produce functional improvements. Before you tackle your LS
Swap project, arm yourself with this vital information to guide you through the process. p.pl
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wiring a fan relay: How to Use Automotive Diagnostic Scanners Tracy Martin,

wiring a fan relay: How to Build Ford Restomod Street Machines Tony E. Huntimer, 2005 How
to Build Ford Restomod Street Machines shows you how to modify your vintage Ford to accelerate,
stop, corner, and ride as good as - if not better than - Detroit's best new high-performance cars.
Don't subject your classic Ford to a life of garage time, trailer rides, outdated factory-original
performance, and the occasional Sunday cruise - build it to run hard. Author Tony Huntimer uses
over 300 photos to show you how to upgrade your engine, drivetrain, chassis, suspension, body, and
interior to make your ride a stand-out performer using factory and aftermarket parts. He even
covers many Ford-specific upgrades, including the Granada brake swap and the popular Shelby
Mod.
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wiring a fan relay: LS Gen III Engine Wiring Systems: 1997-2007 Mike Noonan,
2022-03-23 Automotive enthusiasts who have followed hot-rodding trends over the last decade know
that GM’s LS-series engine is the most popular swap on the market. Similar to the first-generation



small-block Chevy engines that were swapped into Model A Fords back in the day, these swaps are
arguably just as popular. While kits and the aftermarket help with the logistics and the placement of
hardware (such as motor mounts, oil pans, and headers), the area that still remains a mystery to
most is how to wire and electronically control your swapped LS project. In LS Gen III Engine Wiring
Systems, expert Mike Noonan helps demystify the entire complicated process. Extensively covered
are terms and tools of the trade, advice on quality connections, detailed coverage of all the engine
control modules offered, drive-by-wire systems, harness connectors, and cruise-control systems. Also
covered in depth are air-conditioning systems, cooling-system fan operation, transmission interfaces
and connectivity, and control-module programming (tuning) for standalone operation. Featuring
wiring diagrams and computer-aided design (CAD) and computer-aided manufacturing (CAM)
artwork as well as an appendix with real-world projects and examples, this guide covers all the
bases. Whether you are performing a simple swap that utilizes only the basics, a more complex
project with all the bells and whistles, or simply want a working knowledge of how these systems
work, this guide will be a valuable resource for years to come.
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