
AUTOMOTIVE ENGINEERING

Comprehensive Technical Analysis and Service Guide for 
the Audi 2.0 ALT Engine
Published: September 20, 2026  |  Index ID: #12

The Audi 2.0 ALT engine represents a significant era in the evolution of the Volkswagen Group’s longitudinal engine 

architecture. Primarily found in the Audi A4 B6 and B7generations between 2001 and 2008, the ALT engine is a

naturally aspirated 2.0-liter inline-four powerplant known for its unique 20-valve cylinder head design. This technical

analysis provides an exhaustive look into the engineering principles, mechanical diagrams, and maintenance

procedures essential for automotive technicians and Audi enthusiasts.

1. Technical Specifications and Engine Architecture

The 2.0 ALT engine is characterized by its five-valve-per-cylinderconfiguration, a design choice intended to

optimize volumetric efficiency and gas exchange at various RPM ranges. Displacing 1984cc, this engine was

designed to provide a balance between fuel economy and reliable torque delivery for the premium sedan segment.



Specification Detail

Engine Code ALT

Displacement 1984 ccm (2.0 L)

Configuration Inline 4-cylinder, Longitudinal

Valvetrain DOHC, 20 Valves (3 Intake, 2 Exhaust)

Power Output 96 kW (130 HP) @ 5700 RPM

Torque 195 Nm @ 3300 RPM

Bore x Stroke 82.5 mm x 92.8 mm

Compression Ratio 10.3:1

Idle Speed 700 – 960 RPM

Emission Standard EU4

The engine utilizes a cast iron cylinder block for maximum structural rigidity and vibration damping, paired with 

an aluminum alloy cylinder head. The longitudinal orientation is a hallmark of the Audi A4 platform, allowing for

specific weight distribution and compatibility with the Quattro all-wheel-drive systems, although the ALT was

predominantly paired with front-wheel-drive configurations and Multitronic or manual transmissions.

2. Core Concepts: The 20-Valve Valvetrain and Variable Valve Timing (VVT)

One of the most complex aspects of the ALT engine is its cylinder head. Unlike standard 16-valve engines, the 20-

valve system uses three intake valves and two exhaust valves per cylinder. This configuration maximizes the intake

cross-sectional area, which allows for better air-fuel mixture filling at high speeds without requiring the aggressive

cam profiles that might compromise low-end stability.

The Variable Timing Mechanism

The 2.0 ALT features a Variable Valve Timing (VVT) system on the intake side. This is managed by a hydraulic

cam tensioner located at the back of the cylinder head. By varying the tension between the intake and exhaust

camshafts (which are connected via a small timing chain), the engine control unit (ECU) can advance or retard the

intake timing based on load and engine speed.

•  Low RPM: The timing is retarded to provide a stable idle and reduce internal EGR (Exhaust Gas 

Recirculation) effects.

•  Mid-Range RPM: The timing is advanced to maximize torque and volumetric efficiency.

•  High RPM: The timing returns to a base position to ensure maximum peak power delivery.

3. Technical Analysis of the Engine Diagram

Understanding the 2.0 ALT engine diagramis crucial for locating vacuum lines, sensors, and structural

components. The engine is divided into several sub-systems that interact to maintain the stoichiometric ratio and



thermal equilibrium.

Air Intake and Vacuum System

The intake manifold on the ALT is a Variable Intake Manifold (VIM)made of composite plastic. It utilizes a series

of internal flaps to change the length of the intake runners. Longer runners are used at low RPM to increase air

velocity and torque (the "ram effect"), while shorter runners are utilized at high RPM to reduce resistance and

increase airflow volume.

The Lubrication Circuit

The lubrication system is a high-pressure wet-sump design. A critical component in the ALT diagram is the oil 

pump driven by a chainfrom the crankshaft. The engine also features an oil-to-water heat exchanger (oil cooler)

mounted near the oil filter housing to maintain consistent lubricant viscosity during spirited driving or high-ambient-

temperature conditions.

4. Step-by-Step Guide: Setting Camshafts in the 2.0 ALT

Setting the camshafts correctly in a 2003-2005 Audi A4 2.0 ALT is a high-precision task that requires specific 

attention to the timing marks and roller counts. Incorrect alignment can lead to piston-to-valve contact, resulting

in catastrophic engine failure.

Required Tools

1.  T40011 Locking Pin

2.  T10020 Two-hole Pin Wrench

3.  3366 Chain Tensioner Retainer

4.  High-accuracy Torque Wrench (Nm)

The Procedure

1.  TDC Alignment: Rotate the crankshaft to Top Dead Center (TDC) for Cylinder 1. Ensure the mark on the 

crankshaft pulley aligns with the arrow on the lower timing belt cover.

2.  Timing Belt Removal: Secure the tensioner and remove the timing belt from the exhaust camshaft sprocket.

3.  Camshaft Chain Analysis: Inspect the chain connecting the intake and exhaust camshafts at the rear of the 

head. The critical measurement is the 16-roller count.

4.  Positioning the Rollers: The notches on the camshafts must align with the arrows on the bearing caps. There 

must be exactly 16 rollers of the drive chain between the two marks. The first roller must be slightly to the left of the 

exhaust cam notch, and the sixteenth roller must be slightly to the right of the intake cam notch.

5.  Tensioner Installation: Install the hydraulic chain tensioner and torque the mounting bolts to 10 Nm. Ensure 

the gasket and the small circular seal are seated correctly to prevent oil pressure loss.

6.  Verification: Manually rotate the engine two full revolutions and re-check all timing marks.

5. Comparison: ALT vs. Contemporary Audi Engines

To understand the position of the 2.0 ALT, it is helpful to compare it with the 1.8T (BEX/BFB) and the later 2.0 TFSI

(BWA/AXX) engines used in the same chassis.



Feature 2.0 ALT 1.8T (BFB) 2.0 TFSI (BWA)

Induction Naturally Aspirated Turbocharged Turbocharged/Direct Inj.

Valves 20V 20V 16V

Power (HP) 130 163 200

Maintenance Complexity Moderate High (Turbo heat) High (Carbon buildup)

Fuel Preference 95 Octane 95/98 Octane 98 Octane Recommended

6. Troubleshooting Common Issues in the 2.0 ALT

Despite its robust design, the 2.0 ALT has specific failure modes that technicians frequently encounter in the field.

Addressing these proactively can significantly extend the engine's service life.

Excessive Oil Consumption

One of the most documented issues with the ALT engine is high oil consumption, often exceeding 0.5 liters per

1,000 km. This is typically attributed to two main factors:

•  Piston Ring Design: Over time, the oil scraper rings can become gummed up with carbon deposits, losing 

their ability to sweep oil back into the crankcase.

•  Valve Stem Seals: With 20 valves, there are 20 potential points for oil to leak into the combustion chamber. 

The heat-hardened rubber seals eventually allow oil to seep down the valve guides.

Positive Crankcase Ventilation (PCV) Failure

The PCV system in the ALT engine is complex, involving a series of plastic breather hoses and a pressure-

regulating valve. These plastic components often become brittle due to heat cycles and crack, leading to vacuum

leaks, rough idling, and "Lean" codes (P0171). Replacing the standard plastic hoses with high-quality silicone or

new OEM units is a common field fix.

Variable Intake Manifold Actuator

The vacuum-operated diaphragm that moves the intake manifold flaps can rupture. When this occurs, the engine

may feel sluggish in the mid-range or fail to reach top-end power. Testing this with a hand-held vacuum pump is a

standard diagnostic step.

7. Case Study: Solving a "No-Start" After Timing Belt Service

Scenario:A 2004 Audi A4 2.0 ALT underwent a routine timing belt replacement. After assembly, the engine

cranked but failed to start, with a persistent Camshaft Position Sensor (G40) / Crankshaft Position Sensor (G28)

correlation error.

Investigation: The technician verified that the crankshaft pulley and the exhaust cam gear were perfectly aligned. 

However, upon removing the valve cover, it was discovered that the camshaft chain tensionerhad collapsed

during the belt installation process. Because the VVT system was not pressurized and the internal chain had

jumped one tooth, the intake camshaft was out of sync with the exhaust camshaft, even though the external timing

belt marks looked correct.



Solution:The technician removed the camshafts, reset the chain to the 16-roller count specification, and replaced

the hydraulic tensioner. After reassembly, the correlation error disappeared, and the engine's idle stabilized.

8. Parts Catalogue and Maintenance Intervals

For longevity, owners of the B6/B7 Audi A4 2.0 ALT must adhere to a strict maintenance schedule. The use of high-

quality synthetic oils meeting VW 502.00/505.00standards is non-negotiable to prevent sludge buildup in the

narrow oil galleries of the 20V head.

•  Engine Oil &amp; Filter: Every 10,000 km or 12 months.

•  Timing Belt &amp; Water Pump: Every 120,000 km (though many experts recommend 90,000 km).

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

•  Air Filter: Every 30,000 km to ensure the Mass Air Flow (MAF) sensor remains clean.

•  Coolant Flush: Every 5 years using G12/G13 (pink) coolant.

9. Engineering Summary and Future Outlook

The Audi 2.0 ALT engine stands as a testament to Audi’s willingness to experiment with valvetrain geometry to

achieve atmospheric efficiency. While later replaced by the direct-injected FSI and TFSI units, the ALT remains a

common sight on European and South African roads due to its lack of a complex turbocharger system, which often

makes it more affordable to maintain as a high-mileage commuter.

By focusing on the critical points of the 20-valve head—specifically the camshaft chain timing and the integrity of

the vacuum system—technicians can ensure these engines continue to perform reliably. The 130 HP output may

seem modest by modern standards, but the smooth power delivery and the historical significance of the 20V

architecture make the ALT engine a notable chapter in Audi’s powertrain development. For the DIY mechanic or the

professional shop, mastery of the ALT's specific diagrams and timing requirements is the key to successful service

outcomes.
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