cooling fan relay wiring diagram

Cooling Fan Relay Wiring Diagram: A Complete Guide to Understanding and Troubleshooting

cooling fan relay wiring diagram is an essential resource for anyone looking to understand how the cooling
fan system operates within a vehicle or machinery. Whether you're a DIY enthusiast, mechanic, or just
curious about automotive electrical systems, grasping the wiring layout and function of the cooling fan
relay can save you time and prevent costly repairs. This article dives deep into what a cooling fan relay is,

how it fits into the cooling system, and how to read and interpret its wiring diagram effectively.

Understanding the Role of the Cooling Fan Relay

Before diving into the wiring specifics, it’s important to understand what a cooling fan relay does. The
cooling fan relay acts as a switch that controls the power sent to the cooling fan. Instead of running the fan
directly through the ignition switch or the temperature sensor, the relay allows for a safer and more

efficient way to handle the fan’s electrical load.

In simple terms, the relay uses a low-current signal from the engine control unit (ECU) or temperature
sensor to activate a high-current circuit that powers the cooling fan. This arrangement prevents
overheating by ensuring the fan runs only when necessary, such as when the engine reaches a certain

temperature or when the air conditioning is turned on.

Key Components in a Cooling Fan Relay Wiring Diagram

‘When looking at a typical cooling fan relay wiring diagram, you’ll notice several key parts connected in a

logical circuit. Understanding these components helps you make sense of the wiring paths.

1. The Cooling Fan Relay Itself

The relay usually has four or five terminals:

- ¥*Terminal 85 and 86:** These are the coil terminals. When voltage is applied across these, the relay
activates.

- ¥*Terminal 30:** The common terminal connected to a power source, often the battery or fuse box.
- *Terminal 87:** The normally open (NO) contact, which connects to the cooling fan.

- **Terminal 87a (optional):** The normally closed (NC) contact, which is used in some relay designs.



2. Power Source and Fuse

The relay receives power from the battery or fuse box. The fuse is critical as it protects the circuit from

overcurrent situations, preventing damage to the relay and cooling fan.

3. Temperature Sensor or Engine Control Unit (ECU)

The relay coil is energized by a signal from a temperature switch or the ECU. When the engine
temperature surpasses a threshold, this sensor closes the circuit, energizing the relay coil and powering the

fan.

4. Cooling Fan Motor

This is the device that physically moves air through the radiator to cool the engine coolant. The fan

receives power through the relay when activated.

How to Read a Cooling Fan Relay Wiring Diagram

Reading a wiring diagram might seem overwhelming at first, but with some guidance, it becomes much

easier.

Start with the Power Source

Identify where the battery or main power line connects. This is often terminal 30 on the relay. Follow this

line to the fuse, which is usually inline for safety.

Locate the Relay Coil Circuit

Find terminals 85 and 86, which energize the coil. One side typically connects to ground, while the other

connects to the temperature sensor or ECU signal.



Trace the Load Circuit

Terminal 87 connects to the cooling fan motor. When the relay energizes, the internal switch closes,

allowing current to flow from terminal 30 through 87 to the fan.

Check Ground Connections

The cooling fan motor and relay coil both require grounding to complete the circuit. Confirm ground points

in the diagram for proper operation.

Common Wiring Configurations for Cooling Fan Relays

Cooling fan relay wiring may vary depending on the vehicle make and model, but some common

configurations include:

 Single-Speed Fan Relay: Uses one relay to switch the fan on and off based on temperature.

¢ Dual-Speed Fan Relay: Employs two relays to control low and high fan speeds, often triggered by

different temperature thresholds.

¢ ECU-Controlled Relay: The engine control unit directly controls the relay activation, allowing for

more precise fan operation.

Understanding these setups helps when modifying or troubleshooting the cooling fan system.

Troubleshooting Tips Using the Cooling Fan Relay Wiring
Diagram

If your cooling fan isn’t working properly, the wiring diagram can guide your diagnostic process.

Check for Power at Terminal 30



Use a multimeter to verify if there’s voltage at the relay’s power input. No voltage here means a blown

fuse or wiring issue.

Test Relay Coil Activation

With the engine at operating temperature, check if the relay coil terminals (85 and 86) are receiving

voltage. If not, the temperature sensor or ECU signal might be faulty.

Listen for Relay Click

A clicking sound when the relay energizes indicates proper coil activation. No click could mean a defective

relay.

Inspect Fan Motor Wiring

Make sure the wires from terminal 87 to the fan motor are intact and grounded correctly.

Upgrading or Modifying Your Cooling Fan Relay Wiring

Sometimes, enthusiasts want to upgrade their cooling system for better performance or reliability. Here are

some helpful tips:

Use a Higher Amperage Relay: If you're installing a more powerful cooling fan, ensure the relay can

handle the increased current.

Add a Manual Override Switch: Some setups include a switch to manually activate the fan, useful in

extreme conditions or troubleshooting.

Use Relay Sockets: Installing relay sockets can simplify replacement and protect wiring from wear.

Employ Proper Gauge Wiring: Thicker wires reduce voltage drop and improve relay performance,

especially for high-current fans.



Understanding the Importance of Proper Wiring

Incorrect or faulty wiring in the cooling fan relay circuit can lead to overheating, increased engine wear,
and even electrical fires. The wiring diagram serves as a critical roadmap to ensure all connections are
secure, properly fused, and grounded. Following the diagram carefully during installation or repair

guarantees the cooling system operates efficiently and safely.

The cooling fan relay wiring diagram isn’t just a technical drawing; it’s a key to maintaining your vehicle’s
engine temperature within safe limits. By understanding how to read and use these diagrams, you
empower yourself to perform effective repairs, modifications, and diagnostics with confidence. Whether
you’re facing an overheating issue or simply curious about how your cooling fan circuit works, the wiring

diagram offers clarity and guidance every step of the way.

Frequently Asked Questions

What is a cooling fan relay wiring diagram?

A cooling fan relay wiring diagram is a schematic representation that shows how the cooling fan relay is

connected within the vehicle's electrical system to control the cooling fan operation.

Why is the cooling fan relay important in a vehicle?

The cooling fan relay acts as a switch that allows the cooling fan to turn on or off based on signals from the

engine control unit or temperature sensors, helping regulate engine temperature and prevent overheating.

How do I read a cooling fan relay wiring diagram?

To read a cooling fan relay wiring diagram, identify the relay terminals (usually numbered 85, 86, 87, 87a,
and 30), understand the power source, control signal, and fan motor connections, and follow the flow of

current through the circuit.

What are the common terminals on a cooling fan relay and their

functions?

Common relay terminals include 85 (coil ground), 86 (coil power/control), 30 (common power input), 87
(normally open output to fan), and sometimes 87a (normally closed output). These terminals control the

switching of the fan motor.



Can a faulty cooling fan relay cause the cooling fan not to work?

Yes, a faulty cooling fan relay can prevent the relay from activating the fan, causing the cooling fan not to

operate and potentially leading to engine overheating.

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

Using the wiring diagram, you can locate the relay terminals and test for continuity and voltage with a

multimeter while activating the relay coil circuit to ensure the relay switches correctly.

Are cooling fan relay wiring diagrams the same for all vehicle models?

No, cooling fan relay wiring diagrams can vary depending on the vehicle make, model, and year, so it is

important to refer to the specific diagram for your vehicle.

‘What tools do I need to work with a cooling fan relay wiring diagram?

Common tools include a multimeter, wiring diagram or service manual, wire strippers, crimpers, and

possibly a relay tester or jumper wires.

Where can I find a cooling fan relay wiring diagram for my car?

You can find cooling fan relay wiring diagrams in your vehicle's service manual, online automotive

forums, manufacturer websites, or specialized repair databases like Alldata or Mitchelli.

Additional Resources

Cooling Fan Relay Wiring Diagram: An In-Depth Exploration of Functionality and Design

cooling fan relay wiring diagram serves as a fundamental blueprint in modern automotive and machinery
applications, ensuring the efficient operation of cooling systems. This diagram is essential for technicians,

electricians, and DIY enthusiasts who seek a clear understanding of how electrical currents control cooling
fan motors via relays. By analyzing the wiring layout, one can diagnose faults, optimize performance, and

maintain system reliability.

Understanding the cooling fan relay wiring diagram is crucial because it encapsulates the interaction
between various electrical components, including the battery, ignition switch, temperature sensor, relay,
and the cooling fan motor itself. The relay, acting as an electrically operated switch, allows a low-current

circuit to control a high-current fan motor, protecting delicate circuitry and ensuring energy efficiency.



Fundamentals of Cooling Fan Relay Wiring Diagram

At its core, a cooling fan relay wiring diagram illustrates the connections and pathways that enable the
relay to control the cooling fan based on signals from the vehicle’s temperature sensor or engine control
unit (ECU). The relay wiring typically includes terminals labeled 85, 86, 87, and 30, each serving specific

functions:

Terminal 85: Connects to the relay coil's ground side.

Terminal 86: Receives the activation signal, often from the temperature switch or ECU.

Terminal 87: Provides the output to the cooling fan motor when the relay is energized.

Terminal 30: Supplies continuous battery voltage to the relay.

By monitoring the temperature sensor, the ECU triggers the relay by energizing the coil between
terminals 85 and 86. This closes the switch between terminals 30 and 87, allowing high current to flow

directly from the battery to the cooling fan motor.

Key Components and Their Roles

The wiring diagram intricately links several critical components:

1. Battery: Supplies the necessary power for the fan motor and relay coil.

2. Ignition Switch: Ensures the relay only activates when the vehicle is running, preventing

unnecessary battery drain.

3. Temperature Sensor or Thermo Switch: Detects engine temperature and sends a signal to engage the

relay.
4. Cooling Fan Motor: The load controlled by the relay, responsible for circulating air to dissipate heat.

5. Relay: The electrical switch that controls the high current flow to the fan motor.

This network ensures that the cooling fan operates only when necessary, optimizing engine performance



and preventing overheating.

Analyzing Different Cooling Fan Relay Wiring Configurations

Various automotive manufacturers employ slightly differing wiring diagrams depending on the vehicle
model, fan type, and control strategy. For example, some systems use a single relay, while others

incorporate dual relays to manage multiple fan speeds or redundancy.

Single Relay Cooling Fan Wiring

The most straightforward configuration involves one relay controlling the fan. This setup is common in
older vehicles and simpler cooling systems. The wiring is relatively uncomplicated and can be summarized
as follows:

e Battery positive terminal connected to relay terminal 30.

¢ Relay terminal 87 connected to the cooling fan motor.

¢ Relay coil terminals (85 and 86) connected to ground and temperature sensor output respectively.

When the temperature sensor detects a threshold temperature, it sends a signal to energize the relay coil,

closing the circuit from terminal 30 to 87 and powering the fan.

Dual Relay and Multi-Speed Fan Wiring

Modern vehicles often feature multi-speed cooling fans to provide variable airflow depending on engine
load and temperature. This is achieved by using two relays, each controlling a different fan speed (low and

high). The wiring diagram becomes more complex, involving additional terminals and control logic.

In such diagrams, the ECU or temperature sensor activates either one or both relays depending on the

cooling demand:

e Low-Speed Relay: Engages the fan at a reduced RPM for moderate cooling.



e High-Speed Relay: Activates the fan at full speed under high-temperature conditions.

This dual-relay setup enhances fuel efficiency by running the fan only at the required speed and reduces

wear on the cooling system.

Diagnostic Benefits of Cooling Fan Relay Wiring Diagrams

For automotive technicians and electrical engineers, having access to accurate cooling fan relay wiring
diagrams is invaluable when troubleshooting cooling system issues. Faults such as a fan that never turns on,

runs continuously, or operates erratically can often be traced to wiring or relay malfunctions.

Common Failures and Their Wiring Implications

¢ Relay Failure: A defective relay can cause the cooling fan to stop functioning. Testing relay

terminals with a multimeter against the wiring diagram helps isolate this issue.

e Wiring Shorts or Opens: Damaged wires or poor connections can interrupt the control signals,

preventing the relay from activating.

¢ Faulty Temperature Sensor: If the sensor does not send the correct signal, the relay will not

energize, leading to overheating.

By comparing the actual wiring against the schematic, technicians can quickly identify inconsistencies or

breaks in the circuit.

Installation and Safety Considerations

When installing or repairing a cooling fan relay circuit, referring to the correct wiring diagram is essential
for both safety and functionality. Incorrect wiring can lead to electrical shorts, blown fuses, or even damage

to the fan motor and relay.



Best Practices for Wiring

Always disconnect the battery before working on the electrical system to avoid shocks or accidental

shorts.

o Use proper gauge wires rated for the fan motor’s current to prevent overheating.

¢ Incorporate inline fuses or circuit breakers close to the battery connection to protect the circuit.

Ensure all connections are secure and insulated to prevent corrosion and accidental contact.

These precautions enhance system longevity and operational safety.

Comparing Cooling Fan Relay Wiring Diagrams Across Vehicle
Types

The design of cooling fan relay circuits varies notably between passenger cars, heavy-duty trucks, and
industrial machinery. While the basic principles remain consistent, complexity and component

specifications differ.

Automotive vs. Industrial Applications

In passenger vehicles, the relay wiring is optimized for compactness and integration with the vehicle’s
ECU. The diagrams often feature smart relays and temperature sensors calibrated to precise engine

parameters.

Conversely, industrial machines may use ruggedized relays with higher current ratings to manage larger
cooling fans. The wiring diagrams for such systems can include additional protective devices such as

thermal overload relays and manual overrides.

Advantages and Limitations

¢ Automotive Wiring Diagrams: Offer precise control and integration but can be complex and require



specialized diagnostic tools.

¢ Industrial Wiring Diagrams: Emphasize robustness and simplicity but may lack fine control, leading

to energy inefficiency.

Understanding these distinctions is vital for professionals working across different sectors.

The cooling fan relay wiring diagram remains a cornerstone in the design and maintenance of cooling
systems, providing clarity on how electrical components coordinate to regulate engine temperature.
Mastery of these diagrams empowers professionals and enthusiasts alike to troubleshoot, optimize, and

innovate within the domain of thermal management.

Cooling Fan Relay Wiring Diagram
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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
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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.

cooling fan relay wiring diagram: 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.

cooling fan relay wiring diagram: 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
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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
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Martin,
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Support, and General Support Maintenance Manual , 1990
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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.
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the Pulp and Paper Industry, 1928
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vantage app, under Device \ Input & Accessories. Fn+T is "change Intelligent Cooling automatic
mode setting "

Question to the Llano laptop cooler owners. : r/laptops - Reddit This is a Fakespot Reviews



Analysis bot. Fakespot detects fake reviews, fake products and unreliable sellers using Al. Here is
the analysis for the Amazon product reviews:

Air Cooling your Base : r/Oxygennotincluded - Reddit Air cooling setup ideas? Something
simple and easy: a gas pump or two moving hot oxygen through thermo regulators, cooling it, and
venting back into the base (with automation

Does watercooling = performance boost? : r/watercooling - Reddit On the other hand, if you
run processes with a constant, high load on CPU and/or GPU (gaming included, but it is a bit of a
different problem to solve), like developing code, Al

Cooling Mods : r/ROGAlly - Reddit Cooling Mods Comparison Bottom view of fans air does not
fully blow out of the exhaust vent due to small expost vents Bottom view of fans air fully blow out of
the exhaust

What are your water temps while gaming? : r/watercooling - Reddit 14 votes, 89 comments.
127K subscribers in the watercooling community

Any way to upgrade cooling? : r/laptops - Reddit Remove and repaste the thermal paste with
liquid metal / phase change materials. Replace the laptop cooling fans. Supplement your cooling
with external laptop cooling pads

ITX Watercooling worth it? : r/watercooling - Reddit itx is the one space of watercooling
where there is a significant benefit if you have high end parts vs air cooling, pending you have the
rad space. Its just much more challenging
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