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The fifth generation of the BMW 3 Series, encompassing the E90 (Sedan), E91 (Sports Wagon), E92 (Coupe),
and E93 (Convertible), represents a pivotal era in automotive engineering. Produced between 2006 and 2011
(extending to 2013 for some body styles), these vehicles introduced advanced technologies such as the Condition
Based Service (CBS) system, electric water pumps, and the widespread application of turbocharging in the 335i
variants. For owners, mechanics, and enthusiasts, the BMW 3 Series Service Manualby Bentley Publishers
serves as the definitive technical authority, bridging the gap between basic maintenance and complex structural
repairs.

Engineering Philosophy of the BMW E90 Generation

The E90 platform was designed with a focus on structural rigidity, 50/50 weight distribution, and a sophisticated
multi-link suspension system. Unlike its predecessor, the E46, the E9x generation integrated more complex
electronic control units (ECUs) and a transition toward magnesium-aluminum composite engine blocks.
Understanding this generation requires a deep dive into its unique mechanical architecture and the diagnostic
protocols necessary to maintain its high-performance standards.

Chassis Variant Overview

¢ E90: The four-door sedan, providing the foundational architecture for the generation.

e E91: The five-door touring/wagon, featuring unique rear suspension tuning to accommodate higher cargo
loads.

e E92: The two-door coupe, utilizing distinct body panels and a lower center of gravity.

e E93: The retractable hardtop convertible, involving a complex three-piece roof mechanism and reinforced
chassis sills for torsional rigidity.

Core Engine Architectures and Management Systems

The 2006-2011 period saw a significant evolution in BMW powerplants. The transition from the naturally aspirated
N52 engine to the twin-turbocharged N54 and eventually the twin-scroll N55 engine defined the performance
characteristics of this era.

The N52 Naturally Aspirated Inline-Six

The N52 engine, found in the 325i, 328i, and 330i, was revolutionary for its use of a magnesium-aluminum
composite crankcase. This design significantly reduced weight but required specific aluminum-alloy bolts that are
one-time use (torque-to-yield) because they stretch upon installation. The N52 also featured Valvetronic
technology, which eliminates the traditional throttle body's role in engine breathing, using variable valve lift instead.

The N54 and N55 Turbocharged Engines

The N54 (2007-2010 335i) utilized a true twin-turbo setup, while the N55 (2011 335i) moved to a single twin-scroll
turbocharger for improved efficiency and reduced complexity. Key technical challenges with these engines include
High-Pressure Fuel Pump (HPFP) reliability and Carbon Buildupon intake valves due to the direct injection
system lacking fuel-wash over the valves.



Engine Code Displacement Induction Aspiration Horsepower
(Approx)
N52B30 3.0L Port Injection Naturally Aspirated 215 - 255 hp
N51B30 3.0L Port Injection Naturally Aspirated 230 hp
(SULEV)
N54B30 3.0L Direct Injection Twin-Turbocharged 300 - 320 hp
N55B30 3.0L Direct Injection Twin-Scroll Turbo 300 hp

Technical Maintenance: Condition Based Service (CBS)

BMW departed from traditional fixed-interval maintenance with the E90. The Condition Based Service (CBS)
system uses a network of sensors and complex algorithms to monitor the actual wear on various components. This
data is transmitted to the vehicle's computer, which then alerts the driver via the iDriveinterface or the instrument
cluster.

Key CBS Monitored Components

1. Engine Oil: Monitored via a longitudinal oil level sensor that measures dielectric constants to estimate oil
degradation.

2. Brake Pads: Two-stage wear sensors (front and rear) provide an estimated remaining mileage.

3. Brake Fluid: Based on a time-interval (typically every 2 years) regardless of mileage.

4. Vehicle Check: A comprehensive inspection of safety-related components and body integrity.

5. Spark Plugs: Intervals vary significantly (60,000 miles for N54/N55; 100,000 miles for N52).

Detailed Service Procedures: The DIY Perspective

Working on the BMW 3 Series requires specific tools, including external Torx (E-Torx) sockets, hex keys, and
specialized diagnostic software like INPA or ISTA+. Below is a technical breakdown of critical service tasks.

Oil Filter Housing Gasket (OFHG) Replacement

A common failure point in the N52/N54/N55 engines is the oil filter housing gasket. When this gasket fails, it can
leak oil onto the serpentine belt, which, if left unaddressed, can cause the belt to slip off and be ingested through
the front main seal, leading to catastrophic engine failure.

« Torque Spec: The three bolts securing the housing should be torqued to 22 Nm (16 ft-b).

¢ Procedure: Requires draining some coolant as the housing is also connected to the cooling system. Ensure
the mating surfaces are perfectly clean before installing the new Viton gasket.
Electric Water Pump and Thermostat Integration

Unlike older BMWs with belt-driven pumps, the E90 uses an electric water pump. This allows the engine to reach
operating temperature faster and continue cooling after the engine is shut off. However, these pumps typically fail
between 60,000 and 100,000 miles.

Coolant Bleeding Procedure (Automatic)

Since the pump is electric, the system can be bled without running the engine:



Connect a battery charger to the vehicle.

Turn the ignition on (engine off).

Set the heater to maximum temperature and the fan to the lowest setting.

Press the accelerator pedal to the floor for 10 seconds.

The pump will run an automated cycle for approximately 12 minutes to purge air from the system.
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Transmission and Drivetrain Analysis

The E90 utilized several transmission options, each requiring specific fluid types and maintenance protocols.

Manual Transmissions (Getrag and ZF)

The 6-speed manual transmissions are robust but benefit from fluid changes every 60,000 miles. Most units use
MTF-LT-3 fluid. It is critical to verify the label on the transmission housing before filling.

Automatic Transmissions (ZF 6HP and GM 6L45)

The 325i/328i often used the GM 6L45, while the 330i/335i used the ZF 6HP19/21. While BMW initially claimed
these were "lifetime fill," ZF recommends service every 60,000 to 80,000 miles. The ZF units are prone to leaks
from the Mechatronic sealing sleeve, which can cause electrical communication errors if ATF contaminates the
connector pins.

Electrical System Architecture and the MOST Bus

The E90 generation was a pioneer in automotive networking. It utilizes a combination of CAN-bus (Controller Area
Network) for powertrain and chassis communication, and MOST-bus(Media Oriented Systems Transport) for
infotainment.

The Intelligent Battery Sensor (IBS)

The IBS is located on the negative battery terminal. It monitors the state of charge, voltage, and current. When
replacing a battery, the new battery must be registeredto the vehicle's DME (Digital Motor Electronics). This
resets the charging histogram, ensuring the alternator does not overcharge the new battery based on the wear
profile of the old one.

FRM (Footwell Module) Vulnerabilities

The FRM3module controls lights, windows, and mirrors. It is notoriously sensitive to voltage spikes. During battery
changes or jump-starts, the module's EEPROM can become corrupted, leading to a loss of lighting and window
control. Professional repair often involves reflashing the module using an XPROG or similar programmer.

Common Failure Modes and Troubleshooting Solutions

To provide a comprehensive resource, we must address the frequent technical issues reported by the E90
community and documented in the service manual.

Suspension: The "Shimmy" and Bushing Wear

The Tension Strut (Thrust Arm)bushings are fluid-filled (hydro-bushings). When they leak, they cause a vibration
under braking, often mistaken for warped rotors. Replacement with M3-spec solid rubber bushings is a popular
upgrade to improve steering precision and durability.

VANOS Solenoid Maintenance

The Variable Valve Timing (VANOS) system relies on two solenoids (Intake and Exhaust). If these become clogged



with oil sludge, the engine may experience a rough idle, loss of power, and codes 2A82 or 2A87. Often, cleaning
the solenoids with MAF cleaner and swapping their positions can diagnose whether the fault lies with the solenoid
or the VANOS cam gear itself.



Fault Code Description Likely Cause

2A82 VANOS Intake Solenoid Clogged solenoid or oil filter cap cage
missing

29DC Cylinder Injection Cutout High-Pressure Fuel Pump (HPFP)
failure

2E81 Electric Water Pump Speed deviation; pump reaching end
of life

30FF Turbocharger Boost Under-target Vacuum leak, cracked charge pipe, or

wastegate rattle

Advanced Troubleshooting: The N54 Wastegate Rattle

The N54 engine is famous for its "wastegate rattle," caused by wear in the actuator arm bushing within the
turbocharger housing. This leads to boost leaks and a characteristic metallic rattling sound during deceleration.
While the service manual suggests turbocharger replacement, some aftermarket kits allow for the tightening of the
actuator arm to mitigate the noise and improve boost response.

Brake System and Dynamic Stability Control (DSC)

The E90 features a sophisticated DSC system that includes Brake Drying (lightly applying pads in the rain), Brake
Standby (pre-tensioning pads during sudden throttle lift), and Hill-Start Assist. Servicing the brakes requires
resetting the CBS sensors, which are single-use. If the sensor is tripped, it must be replaced, or the CBS system
will not allow the service light to be reset.

Fluid Specifications

BMW specifies DOT 4 Low Viscositybrake fluid. Standard DOT 4 is too thick for the rapid pulsations required by
the DSC pump in cold temperatures, which can lead to delayed ABS intervention.

Environmental and Safety Compliance

Specific models, particularly the N51-engined 328i, were sold as SULEV(Super Ultra Low Emissions Vehicle).
These cars feature a 15-year/150,000-mile warranty in certain US states on all emissions-related components. One
technical peculiarity of the N51 is the integrated fuel pump; if the pump fails, the entire stainless steel fuel tank must
be replaced, as the pump is not accessible.

Conclusion: The Value of the Technical Manual

The BMW 3 Series (E90, E91, E92, E93) is a masterclass in early 21st-century automotive design, balancing
mechanical purity with digital complexity. For the owner, the Service Manual: 2006-2011is more than just a repair
guide; it is a roadmap to preserving the "Ultimate Driving Machine." By adhering to the technical specifications for
torque, fluid types, and diagnostic procedures, one can ensure these vehicles remain as capable today as they
were when they first rolled off the assembly line in Munich and Regensburg. Whether you are performing a simple
oil change or a full N54 walnut blasting, the key to success lies in technical precision and an uncompromising
commitment to engineering standards.
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