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The BMW N47engine represents a significant milestone in the evolution of diesel powertrain technology.

Introduced in 2007 as a successor to the legendary M47, the N47 was designed to offer a balance of high-

performance output, reduced weight, and superior fuel efficiency. However, its legacy is complex, characterized by

both engineering brilliance and a well-documented notoriety regarding its timing chain assembly. This article

provides an exhaustive technical analysis of the N47, exploring its architecture, common failure modes, tuning

potential, and long-term maintenance requirements.

1. Technical Architecture and Engineering Evolution

The N47 is a four-cylinder, common-rail diesel engine featuring a 1,995 cc (2.0 L) displacement. One of the most 

radical shifts from its predecessor, the M47, was the move from a cast-iron block to an aluminum alloy crankcase. 

This transition alone contributed to a weight reduction of approximately 17 kg, significantly improving the front-to-

rear weight distribution of the vehicles it powered.

1.1 Bore, Stroke, and Geometry

The N47 maintains a square/slightly undersquare geometry to maximize torque density, a crucial attribute for diesel

efficiency. The technical specifications typically include:

•  Cylinder Bore: 84.0 mm

•  Piston Stroke: 90.0 mm

•  Compression Ratio: Ranging from 16.0:1 to 16.5:1, depending on the specific variant (N47D20A vs. N47TU).

•  Displacement: 1,995 cc per unit.

1.2 Induction and Fuel Injection Systems

BMW employed varying levels of turbocharging technology across the N47 range. Base models featured a Variable 

Geometry Turbocharger (VGT) , which optimizes exhaust gas flow across the turbine blades to reduce turbo lag. 

The higher-output versions, such as those found in the 123d and 525d (N47S), utilized a Two-Stage 

Turbochargingsystem (sequential turbocharging), allowing for high-end power without sacrificing low-end

responsiveness.

The fuel delivery is managed by the Bosch Common Rail system. In the early N47D20A variants, solenoid 

injectors were common, operating at 1,600 to 1,800 bar. In the later Technical Update (N47TU) models, 

Piezoelectric injectorswere introduced, capable of pressures up to 2,000 bar, facilitating more precise fuel

metering and multiple injection events per combustion cycle for reduced noise and emissions.

2. Variant Analysis and Performance Metrics

The N47 family is diverse, spanning several power outputs and configurations. Below is a structured comparison of

the primary variants encountered in the market.



Engine Variant Configuration Power (HP/kW) Torque (Nm) Notable Application

N47D20K0 Single Turbo 116 hp / 85 kW 260 Nm BMW 116d (E87)

3. The Timing Chain Crisis: A Deep Technical Dive

No discussion of the N47 is complete without addressing the timing chain failure. Unlike most engines where the 

timing chain is located at the front, BMW engineers placed the N47's timing chain at the rear of the engine,

adjacent to the transmission. This design was intended to improve pedestrian safety by allowing a lower hood

profile and to provide a more stable drive for the high-pressure fuel pump.

3.1 Root Causes of Failure

The failure is multifaceted, involving engineering design, material science, and maintenance intervals:

•  Sprocket Design: On engines manufactured between 2007 and 2009, the teeth on the crankshaft sprocket 

were excessively sharp. This caused accelerated wear on the chain links. Because the sprocket was integrated into 

the crankshaft, a full crankshaft replacement was often necessary for a permanent fix.

•  Tensioner Calibration: The hydraulic chain tensioners in early models lacked sufficient travel or damping, 

leading to chain 'slap' during cold starts or sudden load changes.

•  Extended Oil Service Intervals: BMW's 'LongLife' service intervals (up to 30,000 km or 18,000 miles) proved 

detrimental. Soot accumulation in the oil acted as an abrasive, grinding down the chain pins and guides.

3.2 Identifying Symptoms

Technicians look for a distinct rhythmic scraping or 'marbles in a can' sound emanating from the rear of the engine

block. This is most audible between 1,500 and 2,500 RPM. If the chain reaches a state of 'elongation' (stretching)

beyond the tensioner's limit, it can jump timing, leading to catastrophic piston-to-valve contact.

4. Secondary Reliability Concerns

While the timing chain is the most prominent issue, several other systems require attention to ensure the N47's

longevity.

4.1 Swirl Flap Failure

The intake manifold features swirl flapsdesigned to improve low-end torque and emissions. In early N47 units, the

screws or the flaps themselves could loosen and be ingested into the combustion chamber. This results in

immediate engine destruction. Most specialists recommend 'blanking' these flaps or upgrading to the revised

manifold design found in later TU models.

4.2 EGR and DPF Congestion

The Exhaust Gas Recirculation (EGR) valve is prone to carbon buildup. Excessive soot can cause the valve to 

stick, leading to poor idling and 'limp mode.' Furthermore, if the vehicle is driven exclusively in urban environments, 

the Diesel Particulate Filter (DPF)will fail to reach the temperatures required for regeneration, leading to

backpressure issues that stress the turbocharger.

4.3 Crankshaft Pulley (Vibration Damper)

The rubber dampening element in the crankshaft pulley can perish over time. Signs of failure include a burning

rubber smell, squealing noises, or the total loss of auxiliary power (steering/alternator) if the pulley separates.



5. Tuning Potential and Performance Upgrades

Despite its flaws, the N47 is a favorite for tuning enthusiasts due to its robust aluminum block and high-pressure 

fuel system. The N47D20O1 (184 hp) variant is particularly responsive to software recalibration.

5.1 Stage 1 Remapping

A simple ECU remap can typically increase the 184 hp variant to approximately 220-230 hpand 440 Nm of torque.

This is achieved by optimizing boost pressure maps and rail pressure without exceeding the thermal limits of the

stock components.

5.2 Hardware Path to 300+ HP

To achieve the 300 hp+ mentioned in technical circles, significant hardware changes are required:

1.  Hybrid Turbocharger: Replacing the stock unit with a larger compressor wheel and reinforced bearings.

2.  Intercooler Upgrade: The stock intercooler is prone to heat soak. A larger front-mount intercooler (FMIC) 

from an N57-powered 335d is a common retrofit.

3.  Downpipe and DPF Delete: While for off-road use only, removing the DPF reduces backpressure, allowing 

the turbo to spool significantly faster (requires ECU coding).

4.  CP3 Fuel Pump Retrofit: Replacing the stock CP4.1 pump with a Bosch CP3 pump from older M47/M57 

engines to ensure fuel volume at high RPMs.

6. Maintenance Strategy for Longevity

To mitigate the inherent risks of the N47, a proactive maintenance schedule is mandatory. This 'field guide'

approach deviates from the standard manufacturer recommendations to prioritize mechanical health.

6.1 Optimized Service Intervals

Do not follow the 30,000 km interval. Change the engine oil (meeting BMW LL-04 specifications) and filter every 

10,000 km (6,000 miles). This reduces the concentration of abrasive soot particles that contribute to timing chain

wear.

6.2 Timing Chain Preventive Replacement

If the vehicle is pre-2011 and has covered more than 150,000 km, a preventive timing chain replacement is

advised. This involves removing the engine or transmission to access the rear-mounted assembly. Using the latest

revised part numbers for the guides, tensioners, and chains (post-2015 revisions) significantly reduces the risk of

future failure.

6.3 Cooling System Vigilance

The N47 runs hot to optimize efficiency. Ensure the electric cooling fan is functional and the radiator is free of

debris. An overheating event can warp the aluminum head much faster than the old cast-iron units.

7. Comparison: N47 vs. N57 and B47

It is helpful to understand where the N47 sits relative to its six-cylinder sibling (N57) and its successor (B47).

7.1 N47 vs. N57

The N57 is essentially the 3.0L six-cylinder version of the N47. While it shares the rear-timing chain layout, the N57

is generally considered more robust. The inherent balance of an inline-six reduces the harmonic vibrations that

contribute to chain fatigue in the four-cylinder N47.



7.2 N47 vs. B47

In 2014, BMW phased out the N47 in favor of the B47. The B47 addressed the timing chain issues by redesigning

the tensioner and guide pathways. It also moved to a more modular architecture, sharing components with the B37

(3-cylinder) and B57 (6-cylinder) engines. The B47 is quieter and meets Euro 6 emissions standards more

effectively through refined AdBlue integration.

8. Summary and Broader Engineering Implications

The BMW N47 engine is a masterclass in thermal efficiency and power density, but it serves as a cautionary tale

regarding the trade-offs of packaging and serviceability. By placing the timing chain in an inaccessible location to

satisfy design and safety constraints, BMW created a service nightmare that shadowed an otherwise excellent

powertrain. 

For the secondary market buyer, an N47-powered BMW remains a viable and enjoyable option, provided the

maintenance history is impeccable and the owner is aware of the timing chain's lifecycle. With proper care—

specifically frequent oil changes and the use of updated tensioner components—the N47 can easily exceed

300,000 km, proving that engineering flaws can be managed through diligent mechanical stewardship. The

engine's ability to produce over 100 hp per liter while maintaining 50+ MPG ensures its place in the history of high-

performance diesel engineering.
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