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The Audi A4 B7 platform, produced between 2005 and 2008 (extending into 2009 for some markets), represents a 

pivotal era in automotive engineering. This generation marked the transition from the multi-port fuel injection 

systems of the B6 era to the high-pressure Fuel Stratified Injection (FSI) technology. For engineers, technicians, 

and automotive enthusiasts, understanding the intricate engine diagrams and mechanical schematics of the B7 is 

essential for maintaining performance and structural integrity. This technical analysis provides an exhaustive 

breakdown of the B7’s powertrain configurations, specifically focusing on the 2.0T FSI (EA113) and the naturally 

aspirated 2.0 ALT engines.

1. Evolutionary Context of the Audi B7 Engine Framework

The B7 platform (Typ 8E/8H) was not merely a cosmetic facelift of its predecessor; it introduced significant

mechanical refinements that laid the groundwork for modern direct-injection turbocharged engines. While it

retained the longitudinal engine orientation characteristic of Audi’s MLB lineage, the introduction of the 2.0-liter

turbocharged four-cylinder engine replaced the long-standing 1.8T as the volume leader in the North American and

European markets.

The engineering philosophy behind the B7 focused on volumetric efficiency and thermal management. By

injecting fuel directly into the combustion chamber at pressures exceeding 100 bar, Audi achieved higher

compression ratios without the immediate risk of pre-detonation (knock), allowing for more aggressive ignition

timing and improved torque curves across the RPM range.

2. The 2.0T FSI (EA113) Technical Deep Dive

The 2.0T FSI engine, specifically under codes such as BPG, BWT, and BPY, is the centerpiece of the B7 A4. 

Unlike the later EA888 engines, the EA113 utilizes a timing belt to synchronize the crankshaft and the exhaust 

camshaft, while a small camshaft chain links the exhaust cam to the intake cam.

2.1 Internal Component Architecture

The block is constructed from high-strength cast iron (GJL 250), providing the rigidity necessary to handle the

increased cylinder pressures of forced induction. The cylinder head is a 16-valve aluminum-silicon alloy design. Key

technical features include:

•  Balance Shaft Module: Located in the oil pan, this gear-driven module houses two counter-rotating shafts to 

cancel out second-order inertial forces, ensuring refined operation.

•  Variable Valve Timing (VVT): An electro-hydraulic adjuster on the intake camshaft allows for up to 42 degrees 

of adjustment, optimizing gas exchange based on engine load.

•  Sodium-Filled Valves: To manage the extreme heat of turbocharged combustion, the exhaust valves are 

partially filled with sodium to facilitate heat transfer from the valve head to the stem and guide.

2.2 Induction and Turbocharging Systems

The B7 2.0T utilizes a BorgWarner K03 turbocharger integrated into the exhaust manifold. This design minimizes 



the distance exhaust gases travel before hitting the turbine wheel, reducing turbo lag. The boost pressure is 

regulated by the N249 Diverter Valve and the N75 Wastegate Frequency Valve . Understanding the vacuum

diagram for these components is critical for diagnosing "under-boost" or "over-boost" codes.

3. The 2.0 ALT Engine: The Naturally Aspirated Alternative

While the 2.0T dominates technical discussions, the 2.0 ALT engineremains a significant variant in international

markets. This 20-valve (5 valves per cylinder) naturally aspirated engine represents the pinnacle of Audi’s non-

turbocharged four-cylinder development during the early 2000s.

3.1 Variable Intake Manifold Mechanics

The ALT engine features a sophisticated Variable Intake Manifold (VIM). At lower RPMs, long intake runners are

used to maximize torque through the Helmholtz resonance effect. As RPMs increase, the ECU actuates a change-

over valve to shorten the runner length, optimizing high-end horsepower. Failure of the vacuum actuator for this

manifold is a common diagnostic point found in B7 engine diagrams.

4. Comparative Engine Specifications Matrix

The following table provides a technical comparison between the primary four-cylinder engines found in the B7 A4

service manuals.



Feature 2.0T FSI (BPG/BWT) 2.0 ALT (N/A) 1.8T (Late B6/Early B7)

Displacement 1984 cc 1984 cc 1781 cc

Induction Turbocharged + Intercooled Naturally Aspirated Turbocharged

Fuel System High-Pressure Direct 
Injection

Multi-Point Injection Multi-Point Injection

Valves per Cylinder 4 5 5

Compression Ratio 10.5:1 10.3:1 9.3:1

Timing Drive Belt + Cam Chain Belt + Cam Chain Belt + Cam Chain

5. Decoding the B7 Engine Diagram: Critical Systems

For technical troubleshooting, one must be able to navigate the three primary schematics: Vacuum/Boost, Fuel 

Delivery, and Cooling.

5.1 The Vacuum and PCV Circuit

The B7 2.0T is notorious for Positive Crankcase Ventilation (PCV)failures. The schematic shows a two-stage

system: at idle/low load, gases are routed to the intake manifold; under boost, a check valve closes, and gases are

routed to the turbocharger inlet. A rupture in the PCV diaphragm leads to erratic idle and "lean" fault codes (P0171).

5.2 High-Pressure Fuel System (HPFP)

The High-Pressure Fuel Pump (HPFP) is driven by a triple-lobe cam on the end of the intake camshaft. The 

diagram includes the HPFP, the fuel rail, the four injectors, and the low-pressure supply line from the in-tank pump. 

A critical component in this diagram is the cam follower—a sacrificial wear item between the pump piston and the

camshaft lobe. Monitoring this component is mandatory to prevent catastrophic camshaft failure.

5.3 Cooling System and Secondary Water Pump

The cooling schematic for the B7 reveals a complex path including the heater core, the oil cooler, and the 

turbocharger housing. Many B7 models include an after-run coolant pump(V51), which circulates coolant after

the engine is shut off to prevent the oil in the turbocharger from coking due to extreme heat soak.

6. Electrical Architecture and Wiring Schematics

The B7 utilizes a CAN-Bus (Controller Area Network) architecture for communication between the Engine 

Control Unit (ECU), Transmission Control Unit (TCU), and the Instrument Cluster. Technical diagrams show the 

integration of the Motronic MED 9.1 management system.

•  Ignition System: Features individual coil-on-plug units. Wiring schematics show a shared ground but 

independent trigger wires from the ECU to each coil.

•  Oxygen Sensors (Wideband): The B7 uses a primary wideband O2 sensor (upstream) to maintain precise 

Lambda control, essential for the FSI system's lean-burn capabilities.

•  MAF vs. MAP: The system utilizes both a Mass Air Flow sensor at the intake and a Manifold Absolute 

Pressure sensor to calculate load and verify boost levels.



7. Diagnostic Case Study: Cam Follower and HPFP Failure

A frequent subject in Audi B7 technical forums is the degradation of the fuel pump cam follower. Let us analyze the

mechanics of this failure mode.

Problem:A driver reports a P0087 (Fuel Rail/System Pressure - Too Low) code and significant power loss above

3,000 RPM.

Technical Analysis:The HPFP relies on a hardened metal follower to translate the rotational motion of the

camshaft into linear motion for the pump piston. Over time, the DLC (Diamond-Like Carbon) coating on the follower

wears through. Once the coating is gone, metal-on-metal contact occurs between the HPFP piston and the

camshaft lobe.

Solution: Detailed engine diagrams show the removal process of the HPFP (secured by three T30 bolts). 

Inspection reveals a hole punched through the follower. The solution involves replacing the follower, and if the wear 

is severe, replacing the intake camshaft and the HPFP itself. This case study underscores the importance of 

preventative schematic-based inspection.

8. Mathematical Model of FSI Efficiency

The efficiency of the B7’s FSI system can be modeled using the standard Otto cycle with modifications for direct

injection. The thermal efficiency (;r’�—2�Pxpressed as:

;r�Ò���Ò�ƒ��ò�%âƒ³-1))

Where r is the compression ratio and ;0is the ratio of specific heats. Because FSI allows the B7 to run a

compression ratio of 10.5:1 (high for a turbo engine), the theoretical thermal efficiency is significantly higher than

the previous 1.8T engine, which was limited to 9.3:1. This allows for better fuel economy during cruising while

maintaining high power density.

9. Maintenance and Service Manual Interpretation

Technicians using the Audi Interactive Service Manual or ELSAWinmust pay close attention to torque

specifications and one-time-use hardware (stretch bolts). The B7 engine is densely packed, requiring "Service

Position" for many repairs.

9.1 The "Service Position" Procedure

1.  Remove the front bumper cover and disconnect the fog lights.

2.  Remove the bolts securing the impact absorbers to the frame rails.

3.  Install special guide bolts (Tool T10093) into the frame.

4.  Slide the entire front lock carrier (radiator, AC condenser, and headlights) forward by approximately 4-6 

inches.

5.  This provides the necessary clearance to access the timing belt, serpentine belt, and alternator.

10. Troubleshooting Common Mechanical Faults

Beyond the cam follower, the B7 platform exhibits specific failure patterns that can be mapped back to its engine

diagrams:

•  N249 Diverter Valve: Early models used a rubber diaphragm that frequently tore. The updated part uses a 



piston-style design which is much more robust.

•  Oil Filter Housing Leak: The plastic housing is prone to warping. Replacing the gasket (and often the housing) 

is a common task in the 100k-mile service interval.

•  Coolant Flange (Rear of Head): A plastic flange at the back of the cylinder head often cracks due to heat 

cycles. It is a notoriously difficult reach, requiring the removal of the vacuum pump and various hoses.

11. Future-Proofing the B7 A4

To maintain a B7 A4 in peak condition, owners and technicians must move beyond basic oil changes. A

comprehensive maintenance strategy involves:

•  Carbon Cleaning: Since fuel is injected directly into the cylinder, it never washes over the intake valves. 

Carbon buildup is inevitable. Mechanical cleaning (walnut blasting) of the intake ports every 60,000 miles is 

recommended to restore lost airflow and performance.

•  Timing Belt Interval: Although Audi originally suggested a 110,000-mile interval, the technical community 

consensus is 75,000 miles or 7 years to prevent catastrophic valve-to-piston contact.

•  Fluid Dynamics: Regularly checking the health of the vacuum lines. The heat in the engine bay often makes 

the plastic vacuum lines brittle, leading to small leaks that affect turbo spool and brake booster performance.

The Audi A4 B7 engine represents a masterpiece of mid-2000s engineering, balancing the transition between

analog mechanical systems and digital engine management. While complex, its logic is sound. By utilizing detailed

engine diagrams and understanding the underlying physics of the FSI system, technicians can ensure these

vehicles remain on the road for decades. The wealth of information found in service manuals and parts catalogues

is not just for repair; it is a roadmap for optimizing one of the most versatile platforms in Audi’s history.
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