wiring diagram cooling fan relay

wiring diagram cooling fan relay is an essential reference for understanding the electrical system
behind a vehicle’s cooling fan operation. A cooling fan relay controls the power supply to the cooling
fan, ensuring the engine maintains an optimal temperature by activating the fan when necessary.
This article delves into the components, function, and significance of the wiring diagram cooling fan
relay, providing detailed insights for automotive technicians, electricians, and enthusiasts. It
explains how to interpret the wiring diagram, the role of the relay in the cooling system, and
troubleshooting tips. Additionally, this guide covers common wiring configurations and safety
precautions when handling electrical systems related to cooling fans. Understanding these elements
is critical for effective diagnostics and repairs, enhancing vehicle performance and preventing
overheating issues.
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Understanding the Cooling Fan Relay

The cooling fan relay is a vital electrical component that controls the activation of the cooling fan in
a vehicle’s engine cooling system. Its primary function is to act as a switch, allowing a low-current
circuit to control a high-current load safely. When the engine temperature rises beyond a specified
threshold, the relay receives a signal to close its contacts, supplying power to the cooling fan motor.
This process helps maintain the engine at a stable temperature, preventing overheating and
potential engine damage.

Relays are preferred in automotive applications because they protect the vehicle’s control circuits
from high current loads. The cooling fan relay, in particular, ensures that the fan only runs when
necessary, optimizing energy consumption and improving overall efficiency. Understanding its
operation is crucial for diagnosing cooling system problems.

Function of the Cooling Fan Relay

The cooling fan relay serves as an intermediary between the vehicle’s temperature sensor or engine
control unit (ECU) and the cooling fan motor. When the sensor detects the engine temperature
exceeding a preset limit, it sends a low-voltage signal to energize the relay coil. This energization
closes the relay contacts, allowing electrical current from the battery to pass to the cooling fan



motor, activating the fan. Once the engine temperature drops, the relay de-energizes, cutting power
to the fan.

Types of Cooling Fan Relays

Cooling fan relays come in various types, including mechanical and solid-state relays. Mechanical
relays use electromagnetic coils and physical contacts, while solid-state relays use semiconductor
devices to switch the current. The choice depends on the vehicle’s design and manufacturer
specifications. Most modern vehicles employ electronic control modules integrated with solid-state
relays for improved reliability and precision.

Components of the Wiring Diagram Cooling Fan Relay

A wiring diagram cooling fan relay typically includes several key components that illustrate the
electrical connections and flow of current. Understanding these components is essential to interpret
the diagram correctly and perform accurate diagnostics or repairs.

Relay Coil

The relay coil is an electromagnetic component that, when energized, creates a magnetic field to
close the relay contacts. It is connected to the control circuit, receiving low voltage signals from the
temperature sensor or ECU.

Relay Contacts

The contacts are electrically conductive parts that open or close the circuit to the cooling fan motor.
When the coil is energized, the contacts close, allowing current to flow from the battery to the fan
motor.

Power Source

The power source in the wiring diagram usually represents the vehicle’s battery or alternator
output, providing the necessary voltage and current to operate the cooling fan.

Ground Connection

The ground provides a return path for electrical current, completing the circuit. Proper grounding is
critical for the relay’s operation and overall electrical system stability.



Cooling Fan Motor

The motor is the load in the circuit that drives the cooling fan blades. The wiring diagram shows
connections between the relay contacts and the motor terminals.

How to Read a Wiring Diagram Cooling Fan Relay

Reading a wiring diagram cooling fan relay involves understanding the symbols, lines, and
connections that represent the vehicle’s electrical components and their relationships. This skill is
crucial for troubleshooting and repairing cooling fan circuits effectively.

Identify Symbols and Components

Wiring diagrams use standardized symbols to represent components such as relays, motors,
switches, and sensors. Recognizing these symbols allows an accurate interpretation of the circuit’s
layout.

Trace the Circuit Path

Follow the wiring lines from the power source through the relay coil and contacts to the cooling fan
motor. Understanding the flow of current helps locate potential faults or breaks in the circuit.

Analyze Control and Power Circuits

The control circuit typically involves low current and includes the relay coil, temperature sensors,
and switches. The power circuit handles high current and includes the relay contacts, power source,
and cooling fan motor. Differentiating these circuits aids in accurate diagnosis.

Common Wiring Configurations for Cooling Fan Relays

There are several standard wiring configurations for cooling fan relays, each designed to meet
specific vehicle requirements and optimize cooling performance.

Single-Speed Cooling Fan Relay Wiring

This configuration uses one relay to control a single-speed cooling fan. The relay switches the power
supply on and off based on temperature signals, running the fan at a constant speed when activated.

Two-Speed Cooling Fan Relay Wiring

In two-speed systems, two relays or a multi-terminal relay control different fan speeds, providing



more precise temperature management. The wiring diagram shows multiple control lines and relay
contacts for low and high-speed operation.

Temperature-Controlled Fan Relay Wiring

This setup integrates temperature sensors that send signals to the relay or ECU to regulate fan
operation dynamically. Wiring diagrams for these systems include sensor connections and
sometimes fuse or resistor components for circuit protection.

« Single-speed relay wiring
e Two-speed relay wiring
e Temperature sensor integration

e Fuse and ground connections

Troubleshooting Cooling Fan Relay Wiring Issues

Diagnosing problems with the wiring diagram cooling fan relay involves systematic testing of the
relay, wiring, and associated components to identify faults such as open circuits, shorts, or
component failures.

Common Symptoms of Relay Wiring Problems

¢ Cooling fan fails to activate when the engine is hot
e Fan runs continuously regardless of temperature
¢ Intermittent fan operation

e Blown fuses related to the cooling fan circuit

Testing Procedures

Use a multimeter to check for continuity, voltage, and resistance in the relay coil and contacts.
Inspect wiring for damage, corrosion, or loose connections. Verify that the control signals from
sensors or the ECU are present and within specifications.



Relay Replacement and Wiring Repair

If the relay is faulty, replacing it with an OEM or compatible unit is necessary. Repair damaged
wiring by cleaning connectors, replacing corroded wires, or securing loose terminals to restore
proper circuit function.

Safety Precautions When Working with Cooling Fan
Relays

Handling electrical components such as the cooling fan relay requires adherence to safety protocols
to prevent injury and damage to the vehicle’s electrical system.

Disconnect the Battery

Always disconnect the vehicle’s battery before inspecting or working on the cooling fan relay wiring
to avoid electric shock or short circuits.

Use Proper Tools

Employ insulated tools designed for automotive electrical work to minimize the risk of accidental
shorts or sparks.

Avoid Water and Moisture

Keep the relay and wiring dry during inspection and repairs, as moisture can cause corrosion or
electrical faults.

Follow Manufacturer Specifications

Adhere to the vehicle manufacturer’s guidelines for relay replacement and wiring repairs to
maintain system integrity and warranty compliance.

Frequently Asked Questions

What is the purpose of a cooling fan relay in a vehicle's wiring
diagram?

The cooling fan relay controls the power supply to the radiator cooling fan, allowing it to turn on and
off based on engine temperature or AC system demand, preventing overheating and ensuring
efficient engine cooling.



How do I read a cooling fan relay wiring diagram?

To read a cooling fan relay wiring diagram, identify the relay terminals (usually labeled 85, 86, 87,
and 30), follow the power source, ground, and control signal wires, and understand how the relay
switches power to the cooling fan based on the control inputs.

What are the common wire colors in a cooling fan relay wiring
diagram?

Wire colors vary by manufacturer, but commonly, red or pink wires indicate power supply, black is
ground, and other colors such as blue or green may represent control signals from the temperature
sensor or ECU to activate the relay.

Can a faulty cooling fan relay cause engine overheating?

Yes, if the cooling fan relay fails, it may prevent the cooling fan from operating, leading to
insufficient airflow through the radiator and potential engine overheating.

How can I test the cooling fan relay using the wiring diagram?

Using the wiring diagram, locate the relay terminals, apply power and ground to the coil terminals
(85 and 86) to activate it, and check for continuity between the switched terminals (30 and 87) to
verify the relay's functionality.

Is the cooling fan relay controlled by the engine control unit
(ECU) in modern vehicles?

Yes, in many modern vehicles, the ECU monitors engine temperature and activates the cooling fan
relay accordingly to regulate fan operation for optimal engine cooling and efficiency.

Additional Resources

1. Automotive Wiring and Electrical Systems

This comprehensive guide covers the fundamentals of automotive electrical systems, including
detailed sections on wiring diagrams for cooling fan relays. It helps readers understand how relays
function within the cooling system and offers step-by-step instructions for troubleshooting and
repairs. Ideal for both beginners and experienced technicians, the book emphasizes practical skills
and safety.

2. Wiring Diagrams for Automotive Cooling Systems

Focused specifically on cooling systems, this book provides a collection of wiring diagrams for
various cooling fan relay configurations. It explains the role of each component and how the relay
integrates with the vehicle’s electrical network. The diagrams are clear and annotated, making it
easier to diagnose and fix cooling fan issues.

3. Electrical Wiring for Cooling and HVAC Systems
Though broader in scope, this book includes important chapters on wiring cooling fan relays in
automotive and industrial applications. It covers relay types, wiring standards, and common



troubleshooting techniques. Readers will gain insight into relay control logic and the importance of
proper wiring for system efficiency.

4. Automotive Relay Control Systems: Theory and Practice

This title delves into the theory behind relay control systems, including those used for cooling fans.
It explains relay coil operation, contact switching, and integration into vehicle wiring harnesses.
Practical examples and wiring diagrams help readers apply theoretical knowledge to real-world
scenarios.

5. Practical Automotive Wiring: Diagrams and Repair Techniques

A hands-on guide that includes numerous wiring diagrams for cooling fan relays among other
automotive components. The book emphasizes diagnostic strategies and repair procedures to restore
proper cooling fan operation. It’s an excellent resource for DIY enthusiasts and workshop
technicians alike.

6. Cooling Fan Relay Wiring and Troubleshooting Manual

Dedicated solely to cooling fan relay systems, this manual provides in-depth wiring diagrams,
component descriptions, and troubleshooting steps. It addresses common relay failures and wiring
faults that affect cooling fan performance. The clear, concise explanations make complex electrical
concepts accessible.

7. Automotive Electrical Wiring Diagrams and Repair

Covering a broad range of automotive electrical systems, this book features detailed wiring
diagrams for cooling fan relays integrated into engine management systems. It includes tips for
interpreting symbols and wiring codes, facilitating accurate diagnostics. The repair sections guide
readers through effective solutions to electrical faults.

8. Modern Vehicle Electrical Systems: Wiring and Diagnostics

This book explores modern vehicle electrical architectures with a focus on cooling fan relay circuits.
It discusses advanced relay technologies, control modules, and wiring harness design. Readers learn
how to use diagnostic tools alongside wiring diagrams to pinpoint and fix relay-related cooling
issues.

9. Understanding Automotive Cooling Systems and Electrical Controls

A thorough exploration of automotive cooling systems and their electrical components, including
cooling fan relays. The book explains the interaction between sensors, relays, and fans, supported by
clear wiring diagrams. It serves as a valuable reference for understanding and maintaining the
cooling fan relay circuit.
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for NATEF Proficiency CDX Automotive,, 2010-02-09 .
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Proficiency, 2013 NATEF Edition Cdx Automotive, 2013-09-30 The Light Vehicle Tasksheet
Manual for NATEF Proficiency, 2013 NATEF Edition is designed to guide students through the tasks
necessary to meet National Automotive Technicians Education Foundation (NATEF) requirements
for Automotive Service Excellence (ASE) certification. Based on the new 2012 NATEF Automobile
Accreditation Task Lists, the Second Edition identifies the level of training (Maintenance & Light
Repair (MLR), Auto Service Technology (AST), and Master Auto Service Technology (MAST))
required to complete each task. This manual will assist students in demonstrating hands-on
performance and proficiency in fundamentals, diagnosis, service, and repair of cars and light trucks.
It can also serve as a personal portfolio of documented experience for prospective employment.
Light Vehicle Tasksheet Manual for NATEF Proficiency, 2013 NATEF Edition includes List of
required and recommended materials and equipment for each task Critical safety issues relevant to
the task Student Notes boxes offering vital information the student needs to consider while
performing the task Time Card feature to allow students to track the time they spend on each task
Performance rating and instructor sign-off for each task A correlation guide cross-referencing the
tasks with their NATEF task numbers

wiring diagram cooling fan relay: Electrical Control Systems for Heating and Air
Conditioning Clyde N. Herrick, Kieron Connolly, 1998 The purpose of this text is to provide the
environmental control professional with a clear understanding of the operation of electrical and
electronic components and systems that are utilized in control functions.

wiring diagram cooling fan relay: Motor Auto Repair Manual/1980-1986 Motor (New
York, N.Y.), 1985-11

wiring diagram cooling fan relay: Motor Auto Repair Manual, 1982-1988 Motor, 1987 This
latest edition of the bestselling Auto Repair Manual covers more than 1,900 models of domestic cars
from 1982-1988 and includes more than 55,000 essential service specifications and repair facts as
well as 2,500 diagrams, cutaways, and quick-check spec charts. Illustrated.
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wiring diagram cooling fan relay: Fundamentals of Automotive Technology Kirk
VanGelder, Kirk T. VanGelder, 2022-02-23 Fundamentals of Automotive Technology: Principles and
Practice, Third Edition is a comprehensive resource that provides students with the necessary
knowledge and skills to successfully master these tasks

wiring diagram cooling fan relay: Audel HVAC Fundamentals, Volume 2 James E.
Brumbaugh, 2004-07-02 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

wiring diagram cooling fan relay: Air conditioning and Refrigeration Repair Made Easy
Hooman Gohari, 2009-10-19 This comprehensive book has been developed to quickly train an
average person for the vast commercial and residential refrigeration and air-conditioning market
within a short period of time. It provides all the technical knowledge needed to start a successful
refrigeration and air-conditioning business anywhere in the world.
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Support, and General Support Maintenance Manual , 1990
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Martin,

wiring diagram cooling fan relay: Open-Source Lab Joshua M. Pearce, 2013-10-04
Open-Source Lab: How to Build Your Own Hardware and Reduce Scientific Research Costs details
the development of the free and open-source hardware revolution. The combination of open-source
3D printing and microcontrollers running on free software enables scientists, engineers, and lab
personnel in every discipline to develop powerful research tools at unprecedented low costs.After
reading Open-Source Lab, you will be able to: - Lower equipment costs by making your own
hardware - Build open-source hardware for scientific research - Actively participate in a community
in which scientific results are more easily replicated and cited - Numerous examples of technologies
and the open-source user and developer communities that support them - Instructions on how to
take advantage of digital design sharing - Explanations of Arduinos and RepRaps for scientific use -
A detailed guide to open-source hardware licenses and basic principles of intellectual property

wiring diagram cooling fan relay: Air Conditioning Service Guide 2nd Edition Michael
Prokup, 2021-09-01 Now in its Second Edition, this training manual was written by industry
renowned presenter and author, Michael Prokup. This e-book is a comprehensive reference for
servicing R-22/R-410A residential split air conditioning systems and is a must have for every student
and service technician! Step-by-step service procedures and quick reference diagrams will help
guide technicians through troubleshooting and service. 168 pages and fully illustrated. Copyright
2022 Topics covered include: Mechanical Refrigeration Cycle Basics Refrigerants and Oils
Superheat Subcooling and Condensers Refrigerant Piping Charging Diagnosing Refrigeration Circuit
Problems High Voltage Circuit Compressors ECM Blower Motors PSC Motors Air Volume

wiring diagram cooling fan relay: Chilton's Import Auto Service Manual , 2000 Contains
general information for technicians on the specifications, MIL resetting and DTC retrieval, accessory
drive belts, timing belts, brakes, oxygen sensors, electric cooling fans, and heater cores of
twenty-one types of import cars.

wiring diagram cooling fan relay: Colorado-Big Thompson Project, Constructed
1938-56, Technical Record of Design and Construction. Denver, Colorado, April 1957
United States Reclamation Bureau, 1957

wiring diagram cooling fan relay: Understanding Electricity and Wiring Diagrams for
HVAC/R Robert Chatenever, 2000 This book provides HVAC/R service technicians with
exceptionally practical information on the unique wiring diagrams, methods, technician short-cuts,
and potential pitfalls encountered on the job. It begins with a discussion of general electricity and
electrical circuits, and then moves quickly into explaining wiring diagrams for HVAC and
refrigeration systems, and the new devices that are encountered with each new diagram. It features
accessible, technician-level explanations of electronics. Electrical Concepts. Simple Currents.
Standing Pilot Furnaces. Heating/Air Conditioning Circuits. Troubleshooting Strategies. Testing and
Replacing Common Devices. Repair Strategies. Commercial Systems. Motor Applications. Power
Wiring. Testing and Replacing Motors and Start Relays. How Motors Work. Low-Voltage Room
Thermostats. Electronic Ignition Gas-Fired Furnaces. Oil Heat. Electric Heat. Boilers. Heat Pump.
Ice Makers. Miscellaneous Devices and Accessories. Wiring Techniques. DDC Controllers. For
HVAC/R service technicians.
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