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The 2001 Toyota 4Runner represents a pivotal moment in the history of the third-generation (N180) platform. As

one of the final years of this iteration, the 2001 model solidified its reputation for mechanical over-engineering,

particularly within its powertrain and engine bay layout. For automotive technicians, enthusiasts, and owners,

understanding the intricate web of hoses, wires, and mechanical components housed under the hood is essential

for maintaining the longevity that this vehicle is known for. This guide provides an exhaustive technical analysis of

the 2001 Toyota 4Runner engine bay, focusing on the 3.4L 5VZ-FE V6 engine, providing detailed breakdowns of

diagrams, subsystem architectures, and maintenance procedures.

The Architecture of the 5VZ-FE: Core Engine Specifications

At the heart of the 2001 Toyota 4Runner is the 5VZ-FEengine. This 3.4-liter, 6-cylinder powerplant was designed

to provide a balance of low-end torque for off-road performance and highway reliability. Unlike its predecessor, the

3VZ-E, the 5VZ-FE featured a double overhead cam (DOHC) design and a significantly improved cooling system to

prevent the head gasket failures common in earlier Toyota V6 models.

Technical Specifications Matrix



Feature Specification Details

Displacement 3,378 cc (3.4 Liters) V-type, 6-cylinder

Bore x Stroke 93.5 mm x 82.0 mm Oversquare design for high-RPM 
stability

Compression Ratio 9.6:1 Optimized for 87 octane fuel

Valve Train DOHC, 24 Valves 4 valves per cylinder

Firing Order 1-2-3-4-5-6 Waste-spark ignition system

Horsepower 190 hp @ 4,800 RPM SAE net

Torque 220 lb-ft @ 3,600 RPM Ideal for towing and crawling

The 5VZ-FE utilizes a cast-iron engine block for maximum durability under high thermal loads, paired with 

aluminum alloy cylinder heads to reduce weight and improve heat dissipation. The use of a timing beltrather than

a chain was a deliberate design choice to reduce mechanical noise, though it introduces a critical maintenance

requirement every 90,000 miles.

Engine Bay Diagram Selection and Categorization

Navigating the engine bay of a 2001 4Runner requires an understanding of how Toyota categorizes its technical

diagrams. OEM (Original Equipment Manufacturer) documentation typically splits the engine bay into four primary

functional categories. This modular approach allows technicians to isolate specific systems during troubleshooting.

1. Engine and Fuel Systems

This category encompasses the core mechanical components that facilitate combustion. It includes the cylinder 

block, cylinder head, intake manifold, and the fuel injection rail. In the 2001 model, the fuel system is a

Sequential Multiport Fuel Injection (SFI) system, which uses an electronic control unit (ECU) to timing the fuel

delivery to each cylinder individually based on sensor feedback.

2. Cooling and Lubrication

The cooling system is perhaps the most critical subsystem in the 4Runner engine bay. It comprises the radiator, 

water pump, thermostat, and fan clutch. The 2001 4Runner utilizes a mechanical fan driven by the engine's

crankshaft via a viscous clutch, which varies fan speed based on ambient temperature. This system is highly

reliable but requires periodic inspection of the clutch fluid and the plastic fan blades for stress fractures.

3. Electrical and Ignition

The 2001 4Runner features a waste-spark ignition system. Unlike modern coil-on-plug systems, this setup uses

three ignition coils mounted on the passenger side cylinder bank (Cylinders 2, 4, and 6). High-tension spark plug

wires then bridge across the intake plenum to the driver side bank (Cylinders 1, 3, and 5). This means each coil

fires two cylinders simultaneously—one on the compression stroke and one on the exhaust stroke.

4. Air Intake and Exhaust

The air induction system starts at the air cleaner box located on the passenger side fender. Air passes through a 



Mass Air Flow (MAF) sensor, through the throttle body, and into the aluminum intake plenum. The 2001 model

features a refined intake design compared to earlier years, optimizing airflow for better mid-range throttle response.

Detailed Subsystem Analysis: The Cooling Loop

The 5VZ-FE's cooling loop is designed to handle extreme environmental temperatures, ranging from sub-zero 

mountain climates to desert heat. The system's efficiency is rooted in its cross-flow radiatordesign. In many 2001

4Runners equipped with automatic transmissions, the radiator also houses an internal transmission fluid cooler.

The "Pink Milkshake" Phenomenon

A critical technical consideration for 2001 4Runner owners is the failure mode known as the "Pink Milkshake." This

occurs when the internal barrier in the radiator fails, allowing engine coolant and automatic transmission fluid (ATF)

to mix. This mixture is highly corrosive to transmission clutches and can lead to total transmission failure within

miles. 

•  Step 1: Inspect the lower radiator tanks for signs of corrosion or leakage at the ATF line fittings.

•  Step 2: Evaluate the age of the radiator; OEM units typically have a service life of 125,000 to 150,000 miles.

•  Step 3: Consider the installation of an external transmission cooler to bypass the radiator loop entirely, 

providing a physical air-gap between the two fluids.

Intake Manifold and Valve Cover Maintenance

One of the most common maintenance procedures for the 2001 4Runner involves addressing oil leaks from the 

valve cover gaskets. Due to the heat generated by the V6 engine and the age of the rubber seals, these gaskets

eventually harden and fail. Replacing them is a labor-intensive process that requires the removal of the upper and

lower intake plenums.

Technical Procedure for Valve Cover Replacement

1.  Plenum Removal: Disconnect the air intake hose and throttle body. Remove the bolts securing the upper 

intake manifold (plenum). Ensure all vacuum lines are labeled prior to removal.

2.  Wire Harness Management: Carefully move the engine wiring harness, which is encased in plastic loom that 

may be brittle due to age.

3.  Gasket Surface Preparation: Once the valve covers are removed, the mating surfaces on the cylinder head 

must be cleaned using a plastic scraper and solvent. Do not use metal scrapers, as aluminum is easily gouged, 

leading to permanent leaks.

4.  Camshaft Circular Plugs and Half Moons: A common oversight is failing to reseal the semi-circular plugs 

(half moons) and the rear cam end caps with High-Temp RTV (Room Temperature Vulcanizing) silicone. These are 

the primary leak points on the 5VZ-FE.

5.  Torque Sequence: Reinstall the valve covers and tighten the bolts to 53 in-lbf (6 Nm). Note that this is 

measured in inch-pounds, not foot-pounds. Over-tightening will crush the gasket and deform the cover.

Electrical System and Component Locations

The 2001 4Runner's engine bay houses several critical electrical components that are vital for diagnostic purposes.

Understanding the location of these sensors can drastically reduce troubleshooting time.



Component Location Function

MAF Sensor Air cleaner outlet pipe Measures air mass for fuel trimming

Throttle Position Sensor (TPS) Side of throttle body Reports throttle blade angle to ECU

Crankshaft Position Sensor Behind the crank pulley Provides timing data for ignition/fuel

Starter Motor Passenger side, lower block High-torque gear reduction motor

Alternator Driver side, top of engine 80A or 100A charging capacity

The Diagnostic Link Connector (DLC)under the hood (Diagnostic Connector 1) allows technicians to jump

specific pins (Te1 and E1) to read diagnostic trouble codes (DTCs) via the flashing "Check Engine" light, although

the 2001 model is fully OBD-II compliant, meaning the primary port is located under the dashboard.

Theoretical Framework: The Waste-Spark Ignition Logic

To understand the 2001 4Runner’s engine bay, one must grasp the physics of its ignition system. The waste-spark

system is a compromise between the old distributor-based systems and modern coil-on-plug designs. In this

framework, the ECU triggers a single coil to provide spark to two cylinders. 

Mathematically, the ignition occurs every 360 degrees of crankshaft rotation for each cylinder, even though the

power stroke only happens every 720 degrees. The "waste" spark occurs during the exhaust stroke of the

companion cylinder. This system requires high-quality dual-ground electrode spark plugs (such as Denso K16TR11

or NGK BKR5EKB-11) to ensure the spark can bridge the gap under varying pressure conditions without excessive

wear on the ignition coils.

Troubleshooting Common Failure Modes

While the 3rd Gen 4Runner is legendary for its reliability, several common failure modes can be diagnosed within

the engine bay. Technical literacy regarding these symptoms is vital for field repairs.

Vacuum Leak Analysis

The 5VZ-FE is highly sensitive to vacuum leaks. Symptoms include a high or hunting idle and lean-burn codes 

(P0171). The primary culprit is often the Idle Air Control (IAC) valve, located on the bottom of the throttle body.

Over time, carbon deposits accumulate in the valve, preventing it from rotating freely. Cleaning the IAC with

electronic cleaner often restores proper idle characteristics without requiring component replacement.

The Importance of the Charcoal Canister

Located on the driver side of the engine bay (or near the fuel tank in later 2001 builds), the charcoal canister is part

of the Evaporative Emission (EVAP) system. If the engine bay smells of raw fuel, or if the vehicle is difficult to start

after refueling, the EVAP VSV (Vacuum Switching Valve) or the canister itself may be saturated or cracked.

Monitoring the fuel trim data via an OBD-II scanner can confirm if the purge valve is stuck open, drawing

unmetered fuel vapors into the intake.

Step-by-Step Guide: Timing Belt and Water Pump Service



The timing belt is the most critical maintenance item in the 2001 4Runner engine bay. Because the 5VZ-FE is a 

non-interference engine, a belt failure will not typically result in valve-to-piston contact, but it will leave the vehicle

stranded.

•  Step 1: Cooling System Drain. Drain the radiator and remove the upper/lower hoses.

•  Step 2: Fan and Shroud Removal. Remove the four 12mm nuts holding the fan clutch to the water pump pulley.

•  Step 3: Accessory Belt Removal. Loosen the tensioners for the alternator, AC compressor, and power 

steering pump.

•  Step 4: Harmonic Balancer Removal. This requires a high-torque impact wrench or a specialized holding tool 

to break the 217 ft-lb bolt loose.

•  Step 5: Timing Cover Removal. Remove the plastic upper and lower covers to reveal the belt.

•  Step 6: Alignment. Rotate the crankshaft until the timing marks on the cam gears and the crank gear align 

with the marks on the rear metal timing cover.

•  Step 7: Tensioner and Pump. Replace the hydraulic tensioner, the idler pulleys, and the water pump while the 

belt is off. Always use an OEM water pump with a metal gasket.

Comparing the 2001 4Runner to Future Generations

To appreciate the technical layout of the 2001 model, it is helpful to compare it to the subsequent 4th generation

and the upcoming 2025 6th generation models.



Generation Primary Engine Induction Type Complexity Level

3rd Gen (2001) 3.4L 5VZ-FE V6 Naturally Aspirated Medium (Mechanical focus)

4th Gen (2003-09) 4.0L 1GR-FE V6 / 4.7L V8 Naturally Aspirated High (VVT-i Introduction)

5th Gen (2010-24) 4.0L 1GR-FE Dual VVT-i Naturally Aspirated High (Electronic focus)

6th Gen (2025) 2.4L i-FORCE Turbo I4 Turbocharged / Hybrid Very High (Thermal/Hybrid 
Mgmt)

While newer generations offer significantly more horsepower and efficiency, the 2001 engine bay remains a favorite

for DIY mechanics due to the relatively generous space and the lack of complex variable valve timing (VVT) or

turbocharging systems on the 5VZ-FE.

Sourcing OEM Parts and Navigating Diagrams

When purchasing parts for a 2001 4Runner, using the Vehicle Identification Number (VIN)is paramount. Many

components, such as sensors and gaskets, changed mid-year during the 2001 production cycle. Authentic OEM

parts are recommended for critical sensors (MAF, O2, Crank/Cam) and cooling components. Aftermarket sensors

often lack the precise resistance values required by the Toyota ECU, leading to persistent "phantom" CEL codes.

Diagram selections on parts websites are usually broken down into sub-schematics. For example, if searching for a 

radiator hose, one should look under the Radiator & Water Outlet section. If searching for an injector o-ring, look 

under Fuel Injection System. Understanding these hierarchies allows for much more efficient part sourcing.

Summary of Engineering Implications

The engine bay of the 2001 Toyota 4Runner is a masterclass in functional automotive design. By balancing

mechanical simplicity with robust material choices, Toyota created a platform that frequently exceeds 300,000 miles

of service life. The key to maintaining this vehicle lies in proactive cooling system management—specifically

avoiding the "pink milkshake"—and adhering to strict timing belt intervals. While modern vehicles move toward

smaller, turbocharged engines with higher thermal stresses, the 5VZ-FE stands as a testament to the longevity of

the naturally aspirated, over-built V6. For the technical owner, the engine bay is not just a collection of parts, but a

logical system where every hose, bolt, and wire has a clear, serviceable purpose. Proper use of engine diagrams

and a commitment to OEM-quality components ensure that the 2001 4Runner remains a reliable staple of the off-

road and overlanding communities for decades to come.
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