
cooling fan relay wiring diagram
Cooling fan relay wiring diagram is an essential concept for anyone looking
to understand the operation of a vehicle’s cooling system. The cooling fan
plays a critical role in regulating the engine temperature, and the relay is
a vital component that controls the power supply to the fan. In this article,
we will delve into the details of a cooling fan relay wiring diagram, its
components, how it works, and the steps to troubleshoot common issues.

Understanding the Components

Before diving into the wiring diagram itself, it’s important to understand
the key components involved in the cooling fan system.

1. Cooling Fan
The cooling fan is responsible for drawing air through the radiator to
dissipate heat from the engine. It can be either electric or belt-driven.
Electric fans are more common in modern vehicles due to their efficiency and
ability to operate independently of engine speed.

2. Cooling Fan Relay
The relay acts as a switch that allows a low-power signal from the engine
control unit (ECU) to control a higher-power circuit that powers the cooling
fan. This is crucial because the ECU cannot directly handle the high current
required by the fan.

3. Temperature Sensor
The temperature sensor monitors the engine’s temperature and sends signals to
the ECU, which then determines when to activate the cooling fan.

4. Fuse Box
The fuse box contains fuses that protect the electrical circuits from
overload and short circuits. The cooling fan relay is typically housed in the
fuse box.

5. Wiring Harness
The wiring harness connects all the electrical components, including the
relay, fan, temperature sensor, and ECU. Proper wiring is crucial for the



system’s functionality.

Cooling Fan Relay Wiring Diagram Explained

A cooling fan relay wiring diagram illustrates how these components are
interconnected. The diagram typically includes:

- The location of the relay
- The connections to the fan
- The connections to the ECU and temperature sensor
- Power supply lines and ground connections

Here’s a simplified breakdown of a typical wiring diagram:

1. Power Supply
- Battery Positive Terminal: The relay receives power from the battery.
- Fuse: A fuse is connected in line to protect the relay from electrical
overload.

2. Relay Terminals
- Terminal 30: This terminal connects to the battery’s positive terminal via
the fuse.
- Terminal 87: This terminal connects to the cooling fan.
- Terminal 86: This terminal is connected to the ECU, receiving the signal to
activate the relay.
- Terminal 85: This terminal is connected to ground, completing the circuit.

3. Cooling Fan Connection
- The cooling fan connects to terminal 87 of the relay, allowing it to
receive power when the relay is activated.

4. Temperature Sensor Connection
- The temperature sensor connects to the ECU, which sends a signal to
terminal 86 of the relay when the engine temperature reaches a certain
threshold.

How the Cooling Fan Relay Works

Understanding how the cooling fan relay operates is crucial for diagnosing



issues within the cooling system.

1. Engine Temperature Monitoring
The temperature sensor continuously monitors the engine's temperature. When
the temperature exceeds a specified threshold, the sensor sends a signal to
the ECU.

2. Signal Activation
Upon receiving the signal from the temperature sensor, the ECU activates the
cooling fan relay by sending a low-power signal to terminal 86 of the relay.

3. Power Supply to the Fan
Once the relay is activated, it closes the circuit between terminal 30 (power
supply) and terminal 87 (fan). This allows high current to flow from the
battery to the cooling fan, turning it on.

4. Cooling Process
With the fan running, air is drawn through the radiator, helping to lower the
engine temperature. The system continues to operate until the engine
temperature falls below the threshold, at which point the ECU will deactivate
the relay.

Troubleshooting Common Cooling Fan Relay Issues

If the cooling fan is not operating correctly, it’s important to troubleshoot
the relay and associated components. Here are some common issues and steps
for diagnosis:

1. Checking the Relay
- Visual Inspection: Look for any signs of damage, corrosion, or burnt
contacts on the relay.
- Testing with a Multimeter: Measure the resistance across the relay
terminals. A good relay should show continuity between terminals 30 and 87
when activated.

2. Inspecting the Cooling Fan
- Direct Power Test: Connect the fan directly to the battery to determine if



it operates without issues.
- Wiring Inspection: Check for damaged or corroded wires leading to the fan.

3. Examining the Temperature Sensor
- Testing Resistance: Measure the resistance of the temperature sensor at
different temperatures to ensure it operates within specifications.
- Sensor Replacement: If the sensor is faulty, replace it to restore proper
function.

4. Checking the ECU
- Error Codes: Use an OBD-II scanner to check for any error codes that may
indicate ECU issues.
- Wiring Inspection: Ensure that the wiring between the ECU and the relay is
intact and free of damage.

Conclusion

A cooling fan relay wiring diagram is a fundamental resource for
understanding how the cooling system operates in a vehicle. By understanding
the components, how they interact, and how to troubleshoot common issues, you
can ensure that your vehicle’s engine remains at optimal operating
temperatures. Following the steps outlined in this article will help you
diagnose and repair any problems related to the cooling fan relay system.
Whether you are a DIY enthusiast or a professional mechanic, mastering the
wiring diagram is an invaluable skill in maintaining vehicle performance and
reliability.

Frequently Asked Questions

What is a cooling fan relay in a vehicle?
A cooling fan relay is an electrical component that controls the operation of
the vehicle's cooling fan, ensuring it activates when the engine reaches a
certain temperature.

How do I identify the pins on a cooling fan relay?
Typically, a cooling fan relay will have four or five pins: one for the power
supply, one for the ground, one for the switch signal from the temperature
sensor, and one or two for the fan output.



Where can I find a wiring diagram for my car's
cooling fan relay?
Wiring diagrams for cooling fan relays can usually be found in the vehicle's
service manual, online forums, or automotive repair websites specific to your
vehicle's make and model.

What happens if the cooling fan relay is faulty?
If the cooling fan relay is faulty, the cooling fan may not operate
correctly, which can lead to engine overheating and potential engine damage.

How can I test a cooling fan relay?
You can test a cooling fan relay by using a multimeter to check for
continuity between the pins when power is applied. You can also swap it with
a known good relay for a quick diagnosis.

What tools do I need to wire a cooling fan relay?
To wire a cooling fan relay, you will need wire strippers, crimping tools,
electrical tape, and possibly a soldering iron for secure connections.

Can I use a universal relay for my cooling fan?
Yes, you can use a universal relay for your cooling fan, but ensure it
matches the specifications of your original relay in terms of voltage and
current ratings.

What size wire should I use for cooling fan relay
connections?
The wire size for cooling fan relay connections typically ranges from 14 to
16 gauge, depending on the current draw of the fan.

Is it possible to bypass the cooling fan relay?
Yes, it is possible to bypass the cooling fan relay by connecting the fan
directly to the power source, but this is not recommended as it can lead to
overheating and damage.

What are common symptoms of a bad cooling fan relay?
Common symptoms of a bad cooling fan relay include the cooling fan not
turning on, the fan running continuously, or erratic fan operation.
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