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The Audi A4, particularly in its B9 generation and the subsequent 2019/2020 facelift, represents a pinnacle of

longitudinal engine architecture within the Volkswagen Group’s portfolio. As a cornerstone of the premium compact

executive segment, the A4—available in both Saloon and Avant (estate) configurations—serves as a primary

vessel for Audi’s Modularer Längsbaukasten (MLB Evo) platform. This technical analysis explores the intricate

engineering details, powertrain efficiencies, and structural dimensions that define the Audi A4 (B9) series.

The MLB Evo Foundation: Structural Engineering and Chassis Dynamics

The transition to the MLB Evo platform marked a significant shift in the A4's developmental trajectory. Unlike the 

transverse MQB platform used in smaller models, the MLB Evo allows for a longitudinal engine orientation. This 

configuration is essential for accommodating larger transmission housings and sophisticated Quattro all-wheel-

drive systems, while also optimizing weight distribution between the front and rear axles.

Suspension Kinematics

The chassis engineering of the Audi A4 B9 utilizes a five-link front suspension and a five-link rear suspension.

By replacing the previous generation's trapezoidal-link rear setup, Audi engineers achieved a more precise control

of lateral and longitudinal forces. The links are constructed primarily from forged aluminum to reduce unsprung

mass, thereby improving damping response and steering feedback. This multi-link arrangement allows for

independent adjustment of toe and camber, ensuring that the tire contact patch remains optimal during high-lateral-

G cornering maneuvers.

Dimensions and Spatial Packaging

The 2019 facelift (B9 8W) introduced subtle yet significant changes to the vehicle's footprint. The Audi A4 Avant,

known for its versatility, maintains a profile that balances aerodynamic efficiency with utility. The technical

dimensions for the standard facelifted model are as follows:



Metric Saloon (B9 Facelift) Avant (B9 Facelift)

Length 4762 mm 4762 mm

Width (excl. mirrors) 1847 mm 1847 mm

Height 1431 mm 1435 mm

Wheelbase 2820 mm 2820 mm

Turning Circle 11.6 m 11.6 m

The 2.82-meter wheelbase is a critical metric, as it directly influences the vehicle's high-speed stability and the

interior longitudinal space available for rear-seat passengers. Furthermore, the 11.6-meter turning circle remains

competitive for a vehicle of this length, facilitated by the electromechanical power steering system.

Powertrain Analysis: TFSI and TDI Technical Breakdown

Audi’s engine strategy for the A4 revolves around the dual pillars of TFSI (Turbocharged Fuel Stratified Injection) 

and TDI (Turbocharged Direct Injection). Following the 2019 update, many of these power units were integrated 

with Mild Hybrid Electric Vehicle (MHEV)technology to meet increasingly stringent Euro 6d-ISC-FCM emission

standards.

1. The 35 TFSI: Entry-Level Efficiency

The "35 TFSI" nomenclature refers to the 2.0-liter four-cylinder turbocharged petrol engine producing 110 kW (150 

PS) and 270 Nm of torque. A key technical feature of this engine is the B-cycle combustion process, also known

as the Miller cycle. By shortening the intake stroke and increasing the compression ratio, Audi optimizes efficiency

in the partial-load range. 

•  Maximum Output: 150 Hp @ 5,000 – 6,500 rpm

•  Torque: 270 Nm @ 1,350 – 3,900 rpm

•  Acceleration (0-100 km/h): 8.6 seconds

•  Top Speed: 210 km/h

2. The TDI Evolution: 30, 35, and 40 Variants

Diesel technology remains a cornerstone for long-distance fleet operators. The A4's 2.0 TDI units employ Selective 

Catalytic Reduction (SCR) with double-dosing AdBlue injection to minimize NOx emissions. The 35 TDI  variant 

produces 163 Hp, while the 40 TDI  utilizes a 140 kW (190 PS) setup, often paired with the Quattro system.



Engine Variant Power (kW/Hp) Torque (Nm) Drive Type

30 TDI 100 kW / 136 Hp 320 Nm Front-Wheel Drive

35 TDI 120 kW / 163 Hp 380 Nm Front-Wheel Drive

40 TDI 140 kW / 190 Hp 400 Nm Quattro / FWD

3. Mild Hybrid System (MHEV) Mechanics

The 12-volt MHEV system integrated into the A4 B9 facelift utilizes a Belt Alternator Starter (BAS)connected to

the crankshaft via a ribbed V-belt. During deceleration, the BAS can recover up to 5 kW of power, which is stored in

a separate 10 Ah lithium-ion battery. This energy is used to power vehicle systems during "coasting" phases

(between 55 and 160 km/h) where the internal combustion engine can be completely deactivated for up to 40

seconds, significantly reducing fuel consumption and CO2 output.

Transmission Systems: S tronic vs. Manual

The Audi A4 offers two primary transmission architectures. The 6-speed manual is reserved for entry-level 

variants, emphasizing driver engagement and mechanical simplicity. However, the majority of the range utilizes the 

7-speed S tronic dual-clutch transmission (DL382).

The DL382 Dual-Clutch Architecture

The S tronic DL382 is an in-house development specifically for longitudinal applications. It features two oil-cooled

multi-plate clutches. Clutch 1 operates the odd gears (1, 3, 5, 7), while Clutch 2 handles the even gears (2, 4, 6)

and reverse. This allows for gear pre-selection, enabling shifts in the range of hundredths of a second without

interrupting power flow. Technical highlights include:

•  Centrifugal Pendulum: Integrated into the dual-mass flywheel to counteract engine vibrations at low RPMs.

•  Efficiency Measures: Reduced friction seals and an electric oil pump for start-stop operation.

•  Quattro with Ultra Technology: In versions equipped with Quattro, the transmission works in tandem with a 

rear-axle decoupler. Under low-load conditions, the system disconnects the propshaft and rear differential to reduce 

mechanical drag, effectively operating as a front-wheel-drive vehicle until sensors detect the need for additional 

traction.

Aerodynamics and Thermal Management

Engineering the Audi A4 involved intensive computational fluid dynamics (CFD) modeling to achieve a drag 

coefficient (Cd) of 0.25 for the Saloon and 0.27for the Avant. These figures are critical for reducing high-speed

fuel consumption and wind noise (aeroacoustics).

Active Thermal Management

To optimize engine efficiency, the A4 utilizes an electronically controlled coolant pump. During the cold-start

phase, the pump remains inactive to allow the engine oil to reach operating temperature faster. Once the engine is

warm, the system manages three distinct cooling circuits (head, block, and turbocharger) to maintain a precise

thermal window. This reduces internal friction and ensures the exhaust aftertreatment systems reach their light-off

temperature rapidly.



Comparative Analysis: Avant vs. Competitors

In the premium estate market, the Audi A4 Avant is often measured against the BMW 3 Series Touring and the

Mercedes-Benz C-Class Estate. The technical differentiation lies in Audi's focus on the MLB platform's balance.



Feature Audi A4 Avant (B9) Market Standard (Average)

Chassis Material Aluminum-Steel Hybrid Primarily Steel

Unsprung Mass Low (Forged Aluminum Links) Medium (Cast Iron/Steel)

Standard Connectivity Audi Connect / LTE Standard Bluetooth

Engine Mounting Longitudinal (MLB) Transverse (Various)

Technical Maintenance and Failure Mode Analysis

As a high-performance executive vehicle, the Audi A4 requires adherence to specific technical maintenance

protocols to ensure longevity. Key areas of focus for technicians include:

1. Timing Belt and Chain Maintenance

The 2.0 TDI engines typically utilize a toothed timing belt with a long replacement interval (often up to 210,000 

km), though environmental factors may necessitate earlier intervention. Conversely, the 2.0 TFSI units use a timing 

chainsystem. While designed for the life of the engine, hydraulic tensioners should be monitored for wear to

prevent chain slack.

2. Dual-Clutch Fluid Service

The S tronic transmission (DL382) requires a specialized fluid change every 60,000 km. Neglecting this service can

lead to premature wear of the clutch plates and contamination of the mechatronic unit, which manages hydraulic

gear selection.

3. DPF and SCR System Health

For diesel variants, the Diesel Particulate Filter (DPF)requires regular highway-speed cycles to facilitate passive

regeneration. Short-trip urban driving patterns can lead to soot accumulation, necessitating a forced regeneration

via diagnostic software. Monitoring AdBlue consumption is also vital, as the vehicle will fail to restart if the SCR

fluid reservoir is depleted.

Theoretical Framework: The Future of the A4 Lineage

The technical data from the B9 generation serves as a bridge to the upcoming electrification of the A4 line. The

transition from 12V MHEV systems to 48V architectures and eventually full Battery Electric Vehicle (BEV) platforms

(PPE - Premium Platform Electric) is a direct evolution of the principles seen here. The focus on reducing unsprung

mass through aluminum components and optimizing drag coefficients remains relevant even as internal

combustion engines are phased out.

By maintaining a strict adherence to longitudinal packaging and multi-link suspension geometry, the Audi A4 (B9)

provides a driving experience characterized by high-speed composure and mechanical refinement. Whether in the

150 Hp 35 TFSI form or the more robust 190 Hp TDI Quattro, the vehicle remains a benchmark for technical

precision in the automotive industry.

Summary of Engineering Excellence

The Audi A4 series, through its multiple iterations and specifically the B9 facelift, demonstrates a sophisticated 



synthesis of mechanical engineering and digital integration. From the 11.6m turning circle that aids urban 

navigation to the 2.82m wheelbasethat ensures stability, every dimension is calculated to provide a balance of

comfort and performance. The inclusion of MHEV technology and advanced SCR systems reflects a commitment

to environmental compliance without sacrificing the power delivery expected of a premium marque. For engineers

and enthusiasts alike, the A4 stands as a testament to the enduring viability of the MLB platform in an evolving

automotive landscape.
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