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The Audi 2.0-liter ALT engineoccupies a unique space in the history of the Volkswagen Group’s (VAG) powertrain

development. Produced between 2000 and 2008, this naturally aspirated four-cylinder engine was a staple in the

Audi A4 (B6 and B7 generations) and the Volkswagen Passat (B5.5). Characterized by its sophisticated 20-valve

cylinder head and longitudinal orientation, the ALT engine represents the pinnacle of Audi's multi-valve technology

before the industry-wide shift toward Gasoline Direct Injection (FSI) and ubiquitous turbocharging.

For automotive engineers and enthusiasts, the ALT engine is a study in balancing weight reduction with complex

valve actuation. Often referred to under the designation "Audi Leichtbau" (Audi Lightweight), the ALT was designed

to provide a smoother, more linear power delivery compared to its turbocharged counterparts like the 1.8T, while

maintaining a competitive edge in thermal efficiency. In this technical analysis, we will explore the intricate

mechanical architecture, the notorious cam variator system, and the specific maintenance requirements that define

the longevity of this powerplant.

1. Technical Specifications and Engineering Architecture

The 2.0 ALT is a four-cylinder, in-line petrol engine featuring a displacement of 1,984 cc. It utilizes a cast-iron

cylinder block for durability, paired with an aluminum alloy cylinder head to reduce the overall weight of the front-

end assembly—a critical factor in maintaining the handling characteristics of front-heavy longitudinal Audi platforms.

Core Engine Metrics

Understanding the fundamental geometry of the ALT engine reveals its character as a "long-stroke" engine, which

typically favors torque at lower RPMs over high-end peak horsepower.



Parameter Specification

Engine Code ALT

Displacement 1,984 cc (2.0 L)

Configuration Inline 4-Cylinder, 20-Valve (5 valves per cylinder)

Bore x Stroke 82.5 mm x 92.8 mm

Compression Ratio 10.3:1

Power Output 131 HP (96 kW) @ 5,700 RPM

Peak Torque 195 Nm @ 3,300 RPM

Fuel System Multi-Point Injection (MPI)

Emission Standard Euro 4

The 20-valve configuration(three intake valves and two exhaust valves per cylinder) was a hallmark of Audi

engineering during the late 90s and early 2000s. The rationale behind five valves was to maximize the total valve

circumference relative to the cylinder bore area, thereby improving the volumetric efficiency of the intake stroke.

This allows the engine to breathe more effectively at high RPMs without the need for the aggressive cam profiles

that might compromise low-end idling stability.

2. The 5-Valve Per Cylinder (20V) Theoretical Framework

The theoretical advantage of the 5-valve head used in the ALT engine lies in the Surface Area-to-Volume ratioof

the intake flow. By using three smaller intake valves rather than two larger ones, Audi engineers achieved a higher

flow velocity and a larger total cross-sectional area. This section breaks down the mechanical kinematics involved.

Kinematic Advantages

•  Reduced Reciprocating Mass: Smaller valves have lower mass, meaning the valve springs can control them 

more effectively at high engine speeds, reducing the risk of "valve float."

•  Improved Turbulence: The positioning of the three intake valves creates a specific tumble effect within the 

combustion chamber, leading to a more homogeneous air-fuel mixture.

•  Spark Plug Centrality: With three intake and two exhaust valves, the spark plug can be positioned almost 

perfectly in the center of the combustion chamber, ensuring a shorter flame path and more efficient combustion.

However, this complexity comes at a cost. The 20V head requires a double overhead camshaft (DOHC) 

arrangement where the intake camshaft is driven by the exhaust camshaft via a timing chain located at the rear of 

the head, while the exhaust camshaft itself is driven by the main timing belt from the crankshaft. This leads us to 

one of the most critical components of the ALT engine: the Hydraulic Camshaft Variator.

3. Variable Valve Timing (VVT) and the Cam Variator

The ALT engine utilizes a sophisticated hydraulic tensioning system that doubles as a variable valve timing (VVT)

unit. This component adjusts the phase of the intake camshaft relative to the exhaust camshaft, optimizing the



engine for both low-end torque and high-end power.

Operational Mechanism

The cam variator works by utilizing engine oil pressure to expand or contract the tensioner between the two 

camshafts. When the engine ECU (Electronic Control Unit) demands more torque, it triggers a solenoid that directs 

oil into the variator. This changes the timing of the intake valves, allowing for internal exhaust gas recirculation 

(EGR) and better cylinder filling.

Technical Workflow of the VVT System:

1.  Sensor Input: The ECU monitors the Crankshaft Position Sensor (G28) and Camshaft Position Sensor (G40).

2.  Solenoid Activation: Based on a mapped profile (typically above 3,000 RPM or under high load), the N205 

valve (Camshaft Adjustment Valve) is pulse-width modulated.

3.  Hydraulic Shift: Oil pressure moves a piston within the variator, shifting the timing chain position and 

advancing the intake cam.

4.  Feedback Loop: The ECU verifies the shift via the G40 sensor to ensure timing alignment.

4. Comparative Analysis: ALT vs. Contemporary Engines

To understand the ALT’s market position, we must compare it to its sibling, the 1.8T (BFB/AVJ), and its successor,

the 2.0 FSI (AWA).



Feature 2.0 ALT (NA) 1.8T (Turbo) 2.0 FSI (Direct Injection)

Induction Naturally Aspirated Turbocharged Naturally Aspirated

Valve Count 20V 20V 16V

Complexity Moderate High (Turbo + Intercooler) High (High-Pressure Fuel)

Common Issue Oil Consumption Turbo Wear / Sludge Carbon Buildup / HPFP

Power Delivery Linear Peakier (Turbo lag) Efficient / Lean Burn

The ALT engine was often chosen by buyers who prioritized simplicity and reliabilityover the tuning potential of

the 1.8T. Without a turbocharger, there are fewer vacuum lines, no intercooler to leak, and no turbo seals to fail.

However, as the platform aged, specific mechanical quirks emerged that require a dedicated maintenance strategy.

5. Critical Maintenance and Field Guide

Owning or servicing an Audi A4 with an ALT engine requires adherence to a strict maintenance schedule. Failure to

manage the timing system or oil levels can lead to catastrophic internal engine damage.

The Timing Belt and Chain Protocol

While many engines use either a belt or a chain, the ALT uses both. The timing belt (front) must be replaced every

120,000 km (though 90,000 km is recommended by specialists). Crucially, the cam chain and its hydraulic

tensioner (rear) often wear out independently of the belt.

Standard Service Intervals

•  Engine Oil &amp; Filter: Every 10,000 km (Use only VW 502.00/505.00 spec 5W-40).

•  Spark Plugs: Every 60,000 km (NGK BKR6EKUB or equivalent).

•  Air Filter: Every 30,000 km.

•  Coolant Flush: Every 5 years (G12+ or G13 Pink Coolant).

•  Transmission Fluid: Every 60,000 km (especially for Multitronic CVT variants).

6. Troubleshooting Common Failure Modes

Despite its reputation for being a sturdy "workhorse," the ALT engine has two well-documented issues: excessive 

oil consumption and the "diesel rattle" upon startup.

Case Study: The "Diesel" Sound (Cam Variator Failure)

Many ALT owners report that their engine sounds like a diesel tractor during cold starts or at idle. This is almost

always caused by a failing cam chain tensioner/variator. When the internal seals of the variator wear out, it can no

longer maintain the required oil pressure to keep the chain taut.

Diagnostic Steps:

  Check Oil Pressure: Ensure the oil pump is providing at least 1.5 bar at idle and 3.0-4.5 bar at 2,000 RPM (warm).

VAG-COM / VCDS Analysis: Look at Engine Measuring Block 091. If the adjustment value stays at 0.0KW or

doesn't move when revved, the solenoid or variator is dead.



Physical Inspection: Remove the valve cover and check for chain slack. If the chain has scored the valve cover,

replacement is urgent.

Technical Analysis of Oil Consumption

The 2.0 ALT is infamous for consuming up to 1 liter of oil per 1,000–2,000 km. While Audi initially claimed this was 

"within tolerance," the root causes are often mechanical:

  Piston Ring Design: The oil scraper rings on the ALT pistons are prone to carbon fouling, which causes them to 

stick and allows oil to bypass into the combustion chamber.

  Valve Stem Seals: With 20 valves, there are 20 points of potential leakage. Over time, the rubber seals harden 

and leak oil down the valve guides.

  PCV System:A clogged Pressure Control Valve (PCV) increases crankcase pressure, forcing oil through the

intake and into the cylinders.

7. Cold Start Issues and Diagnostic Procedures

Starting problems in the B6 Audi A4 2.0 ALT are often related to the Variable Intake Manifold or the Coolant 

Temperature Sensor (G62). The ALT uses a plastic intake manifold with a rotary flap system that changes the

length of the intake runners.

The Variable Intake Manifold Mechanism

The manifold has two stages:

  Long Path: Used at low RPM to increase air velocity and torque.

  Short Path: Used at high RPM to allow maximum air volume.

Step-by-Step Cold Start Diagnosis:

1.  Battery Voltage: Ensure at least 12.6V static; 10V+ during cranking.

2.  G62 Sensor: A faulty temp sensor tells the ECU the engine is warm when it's cold, leading to a lean mixture 

that won't ignite.

3.  Crankcase Ventilation: Inspect the "S" shaped breather hose under the intake manifold. These frequently 

split, causing a massive vacuum leak.

4.  Fuel Pressure: Check the fuel rail pressure; the 2.0 ALT requires a steady 3.5 to 4.0 bar of pressure from the 

fuel pump.

8. Engineering Modifications and Longevity Upgrades

For owners looking to preserve their ALT engine for the long term, several "preventative upgrades" are

recommended by the enthusiast community:

•  Oil Catch Can: Installing a catch can help mitigate the carbon buildup on intake valves, though this is less of 

an issue on MPI engines like the ALT than on later FSI engines.

•  Upgraded Tensioner: Using a high-quality aftermarket or revised OEM cam chain tensioner can prevent the 

dreaded chain rattle.

•  High-Detergent Oils: Using oils with high cleaning properties (like Shell Helix Ultra or Liqui Moly Leichtlauf) 

can help keep piston rings free from carbon, potentially reducing oil consumption.

Conclusion: The Legacy of the ALT Engine



The Audi 2.0 ALT engine is a testament to an era of transition. It represents the final, most refined iteration of the 5-

valve-per-cylinder philosophy. While it lacks the sheer power of the turbocharged 1.8T or the fuel economy of the

direct-injected 2.0 FSI, its linear power delivery and mechanical simplicity (relative to turbo systems) make it a

reliable companion when properly maintained.

For the technical enthusiast, the ALT offers a fascinating look into variable valve timing and manifold dynamics.

Success with this engine depends entirely on the owner's vigilance regarding oil levels and the health of the cam

timing system. As these vehicles reach "modern classic" status, preserving the 2.0 20V ALT provides a driving

experience defined by smoothness and the unique acoustic signature of Audi’s lightweight engineering heritage.

Understanding the interplay between the hydraulic variator, the long-stroke cylinder geometry, and the 20-valve

head is the key to mastering this piece of German automotive history.
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