
wiring diagram cooling fan relay
wiring diagram cooling fan relay is a fundamental component in automotive electrical
systems, particularly in the cooling circuit. Understanding the wiring diagram for a cooling
fan relay is essential for diagnosing issues, performing repairs, or installing aftermarket
components. This article delves into the details of the wiring diagram cooling fan relay,
explaining its function, components, and wiring connections. It also covers common
troubleshooting methods and tips for proper maintenance. By the end, readers will gain a
comprehensive understanding of how the cooling fan relay integrates within a vehicle’s
electrical system and how to interpret its wiring diagram effectively.
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Understanding the Cooling Fan Relay
The cooling fan relay is an electrical switch that controls the operation of the cooling fan in
a vehicle. It functions as an intermediary between the vehicle's control system and the
cooling fan motor, allowing the fan to turn on and off as needed. The relay receives signals,
commonly from the engine control unit (ECU) or a temperature sensor, and energizes the
fan motor circuit to maintain optimal engine temperature. Without the relay, the cooling fan
would either run continuously, causing unnecessary battery drain, or fail to operate, leading
to engine overheating.

Function of the Cooling Fan Relay
The primary function of the cooling fan relay is to handle the high current required by the
cooling fan motor without passing this current through the control switch or ECU directly.
This prevents damage to sensitive components and ensures reliable fan operation. When
the engine temperature reaches a predetermined level, the relay activates, closing the
circuit and powering the fan motor. Once the temperature drops, the relay opens the
circuit, turning off the fan.

Importance in Vehicle Cooling Systems
The cooling fan relay plays a crucial role in maintaining engine temperature stability. By



controlling the fan operation precisely, it helps prevent overheating, which can cause
severe engine damage. Additionally, efficient fan control supports fuel economy by
reducing unnecessary power consumption and noise. Understanding the wiring diagram
cooling fan relay is vital for technicians to diagnose cooling system failures and ensure
proper relay function.

Components of the Wiring Diagram Cooling Fan
Relay
A typical wiring diagram cooling fan relay includes several key components that collaborate
to control the fan motor. Familiarity with these parts aids in interpreting the wiring diagram
and troubleshooting electrical issues.

Main Components

Relay Coil: The electromagnet inside the relay that activates the switch when
energized.

Switch Contacts: The part of the relay that opens or closes the circuit to power the
cooling fan.

Cooling Fan Motor: The electric motor that drives the fan blades to circulate air.

Power Source: Typically the vehicle battery or alternator providing voltage to the
relay and fan.

Control Signal Input: A wire from the ECU or temperature sensor that triggers the
relay coil.

Ground Connection: Completes the electrical circuit for the relay coil and fan motor.

Relay Terminal Identification
The relay terminals are usually numbered for identification, such as 85, 86, 30, and 87.
Terminals 85 and 86 connect to the relay coil, where one side typically goes to ground and
the other to the control signal. Terminal 30 is the common power input, and terminal 87 is
the normally open contact that supplies power to the cooling fan motor when the relay is
active.

Typical Wiring Connections in Cooling Fan Relay



Diagrams
Understanding how each wire connects in the wiring diagram cooling fan relay is essential
for installation and troubleshooting. A standard wiring layout allows technicians to trace
circuits effectively.

Power Circuit Wiring
The power circuit supplies the necessary electrical current to the cooling fan motor through
the relay. Typically, a fused power line from the battery or alternator connects to terminal
30 of the relay. When the relay energizes, terminal 87 closes the circuit and sends power to
the cooling fan motor. The fan motor’s other terminal connects to ground to complete the
circuit.

Control Circuit Wiring
The control circuit energizes the relay coil and determines when the fan should operate.
Terminal 85 usually connects to the ground, while terminal 86 receives a control signal
from the ECU or a temperature switch. When the control signal activates the relay coil, the
internal contacts close, allowing current to flow from the power circuit to the fan motor.

Sample Wiring Diagram Overview

Terminal 30: Connected to the fused battery positive supply.

Terminal 87: Connected to the positive input of the cooling fan motor.

Cooling Fan Motor: Grounded to complete the circuit.

Terminal 85: Connected to chassis ground.

Terminal 86: Connected to the temperature sensor or ECU output signal.

Troubleshooting Cooling Fan Relay Wiring Issues
Issues with the cooling fan relay wiring can lead to fan malfunction, causing engine
overheating or continuous fan operation. Diagnosing these problems requires
understanding the wiring diagram cooling fan relay to isolate faults effectively.

Common Symptoms of Wiring Problems



Cooling fan does not turn on despite high engine temperature.

Fan runs continuously regardless of engine temperature.

Intermittent or erratic fan operation.

Blown fuses or damaged relay components.

Diagnostic Procedures
Technicians typically follow a systematic approach to troubleshoot wiring issues:

Inspect the relay for visible damage or corrosion.1.

Check fuse integrity related to the cooling fan circuit.2.

Test relay coil resistance using a multimeter to verify proper coil function.3.

Verify control signal voltage at terminal 86 during engine warm-up.4.

Confirm continuity between terminals 30 and 87 when the relay is energized.5.

Inspect wiring harness and connectors for breaks, shorts, or loose connections.6.

Using the Wiring Diagram for Troubleshooting
Referring to the wiring diagram cooling fan relay during diagnostics allows pinpointing
exact wire colors, terminal numbers, and connection points. This precision is critical for
efficient repairs, ensuring no unnecessary component replacements or guesswork.

Installation Tips and Best Practices
Proper installation and maintenance of the cooling fan relay wiring ensure long-term
reliable operation of the cooling system. Adhering to best practices minimizes operational
issues and enhances vehicle safety.

Installation Guidelines

Use a relay specified for the vehicle’s electrical load to prevent premature failure.

Ensure all connections are secure and corrosion-free, using dielectric grease if
necessary.



Route wiring away from heat sources and moving parts to avoid damage.

Install inline fuses near the power source to protect wiring and components.

Verify wiring colors and terminal designations against the wiring diagram cooling fan
relay before making connections.

Maintenance Recommendations
Regular inspection of the cooling fan relay and wiring can prevent unexpected failures.
Maintenance should include checking for loose terminals, damaged insulation, and relay
operation during engine warm-up. Replacing worn or faulty components promptly maintains
effective cooling fan control and engine temperature regulation.

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 cooling fan, allowing it to turn on and
off based on engine temperature or air conditioning operation, preventing overheating and
ensuring efficient engine cooling.

How do I identify the cooling fan relay in a wiring
diagram?
In a wiring diagram, the cooling fan relay is usually depicted as a box labeled 'Fan Relay' or
similar, with terminals marked for coil and switch contacts, often connected between the
fuse box, cooling fan motor, and temperature sensor or ECU.

What are the typical wire colors used in cooling fan
relay wiring diagrams?
Wire colors vary by manufacturer, but common colors include red or yellow for power
supply, black for ground, and other colors like green or blue for control signals from the
temperature sensor or ECU.

How can I test a cooling fan relay using a wiring
diagram?
Using the wiring diagram, locate the relay terminals. You can test the relay by applying
battery voltage to the coil terminals to check for a clicking sound and continuity between
the switch terminals, indicating the relay activates properly.



What are common symptoms of a faulty cooling fan
relay according to wiring diagrams?
Symptoms include the cooling fan not turning on, engine overheating, or the fan running
continuously. Wiring diagrams help trace the relay circuit to diagnose if the relay or related
wiring is faulty.

Can a wiring diagram help in replacing a cooling fan
relay?
Yes, a wiring diagram shows the exact location, wiring connections, and terminal functions
of the cooling fan relay, aiding in correct replacement and ensuring proper electrical
connections.

How does the cooling fan relay interact with the
temperature sensor in the wiring diagram?
The temperature sensor sends a signal to the relay coil circuit in the wiring diagram. When
the engine reaches a certain temperature, the sensor triggers the relay to close the circuit,
powering the cooling fan motor.

Are cooling fan relays universal or vehicle-specific
according to wiring diagrams?
Cooling fan relays are generally vehicle-specific, as wiring diagrams reveal differences in
relay type, voltage ratings, and wiring configurations tailored to each vehicle's electrical
system.

Additional Resources
1. Automotive Wiring and Electrical Systems
This comprehensive guide covers the fundamentals of automotive wiring, including detailed
explanations of cooling fan relay circuits. It provides practical diagrams and step-by-step
instructions for diagnosing and repairing electrical issues in vehicles. Ideal for both
beginners and experienced mechanics, the book emphasizes safety and efficiency in
electrical system maintenance.

2. Understanding Automotive Relays and Wiring Diagrams
Focused specifically on relays and their applications in automotive systems, this book
breaks down complex wiring diagrams into understandable segments. Readers will learn
how cooling fan relays function within the broader electrical system, along with
troubleshooting techniques to identify relay failures. The clear illustrations make it an
essential resource for DIY enthusiasts.

3. Diagnostics and Repair of Cooling Fan Circuits
This title delves into the specifics of cooling fan circuits, including wiring diagrams and relay
operations. It offers detailed diagnostic procedures to pinpoint faults in cooling fan relays



and related components. The book is a practical tool for technicians aiming to improve
vehicle cooling system reliability.

4. Electrical Systems for Automotive Technicians
Designed for automotive professionals, this book covers all major electrical components,
with chapters dedicated to cooling fan relays and their wiring. It explains how to interpret
wiring diagrams accurately and perform effective repairs. The text also includes tips for
maintaining electrical system integrity under various operating conditions.

5. Practical Guide to Vehicle Cooling Systems
While primarily focused on cooling systems, this guide incorporates essential information
about the electrical controls, including fan relays and wiring layouts. It helps readers
understand how electrical and mechanical components work together to regulate engine
temperature. The book is useful for diagnosing issues that arise from faulty relay wiring.

6. Wiring Diagrams Made Simple for Auto Repairs
This user-friendly manual simplifies the reading and interpretation of automotive wiring
diagrams, with examples featuring cooling fan relay circuits. It teaches how to trace
electrical paths and identify relay positions within complex diagrams. The book is aimed at
hobbyists and professionals seeking to enhance their electrical troubleshooting skills.

7. Automotive Electrical Troubleshooting Handbook
A practical resource packed with troubleshooting flowcharts and wiring schematics for
common automotive electrical problems, including cooling fan relay failures. It guides
readers through systematic diagnostic steps to isolate issues quickly. The handbook is
highly recommended for service technicians working in busy repair shops.

8. Cooling Fan Relay Repair and Maintenance
This specialized book focuses exclusively on the maintenance and repair of cooling fan
relays and their wiring systems. It covers relay types, wiring configurations, and common
failure modes, along with repair techniques. The detailed illustrations support hands-on
learning for both novices and experts.

9. Automotive Electrical Circuits: From Basics to Advanced
Covering a broad spectrum of automotive electrical circuits, this book includes in-depth
discussions on cooling fan relay wiring and control strategies. It balances theoretical
concepts with practical applications, providing readers with a strong foundation in
automotive electronics. The text is suitable for students and practicing mechanics looking
to deepen their electrical knowledge.
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