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The automotive industry has undergone a radical transformation over the last two decades, driven primarily by the 

dual pressures of stringent emissions regulations and the consumer demand for fuel efficiency without sacrificing 

performance. At the heart of BMW's response to these challenges is the B38 engine. This 1.2-liter and 1.5-liter 

turbocharged straight-three DOHC petrol engine represented a paradigm shift for the Bavarian manufacturer. It was 

the first engine to emerge from BMW’s highly ambitious modular engine family, sharing its architectural DNA with

the B48 four-cylinder and B58 six-cylinder powerplants.

As a replacement for the four-cylinder N13 engine, the B38 was initially met with skepticism by enthusiasts 

accustomed to BMW's legendary straight-six heritage. However, the B38 quickly proved its merit, winning the 

Ward’s 10 Best Engines awardand powering everything from the humble MINI Cooper to the futuristic BMW i8

plug-in hybrid supercar. This article provides an exhaustive technical breakdown of the B38’s engineering, its

operational mechanics, reliability concerns, and its place in the modern automotive landscape.

The Philosophy of Modularity: The B-Series Framework

Before examining the B38 specifically, it is essential to understand the BMW B-Series modular strategy. BMW

moved toward a standardized displacement of 500cc per cylinder. By maintaining a uniform cylinder volume, stroke,

and bore across their entire gasoline and diesel lineup, BMW achieved unprecedented economies of scale and

manufacturing flexibility.

The 500cc Core Concept

The B38 is essentially half of a B58 straight-six. By utilizing three cylinders in a 1.5-liter configuration, BMW 

optimized the thermodynamic efficiency of the combustion process. The 500cc cylinder size is widely regarded by 

internal combustion engineers as the "sweet spot" for balancing surface-area-to-volume ratios, which minimizes 

heat loss and maximizes torque production. In the B38, this results in a bore of 82 mm and a stroke of 94.6 mm, 

characterizing it as an undersquare (long-stroke) engine designed for low-end torque and high efficiency.

Shared Architecture and Components

Approximately 40% of the parts are shared across the B-series gasoline engines (B38, B48, B58), and surprisingly,

about 30% are shared with the B-series diesel engines (B37, B47). Key shared components include:

•  Valvetrain assembly: Including Valvetronic and Double-VANOS systems.

•  Connecting rods: Forged steel components designed for high cylinder pressures.

•  Timing chain assembly: Located at the rear of the engine (flywheel side) to reduce vibrations and improve 

pedestrian safety packaging.

•  Cooling and Fueling logic: Standardized Bosch management systems.

Technical Specifications and Variants

The B38 is produced in two primary displacements: a 1.2-liter version (B38A12) used primarily in entry-level MINIs

and the more ubiquitous 1.5-liter version (B38A15/B38K15). Below is a detailed technical comparison of the most



common 1.5-liter variants found in the BMW 1 Series, 3 Series, and MINI models.



Metric B38A15 (Standard) B38K15 (High Output / i8)

Cylinders 3 Inline 3 Inline

Displacement 1,499 cc 1,499 cc

Bore / Stroke 82.0 mm / 94.6 mm 82.0 mm / 94.6 mm

Compression Ratio 11.0:1 9.5:1

Turbocharger Single-scroll TwinPower High-pressure Single-scroll

Max Power 134 hp (100 kW) @ 4,400–6,000 rpm 228 hp (170 kW) @ 5,800 rpm

Max Torque 220 Nm @ 1,250 rpm 320 Nm @ 3,700 rpm

Block Material Aluminum Alloy Aluminum Alloy

Core Mechanics and Engineering Innovations

To overcome the inherent imbalances of a three-cylinder configuration, BMW integrated several sophisticated

engineering solutions into the B38. Unlike an inline-six, which is naturally balanced, an inline-three generates first-

order and second-order rocking moments.

1. Balancing and Vibration Control

The B38 features a counter-rotating balance shaft located in the crankcase. Driven by the crankshaft via a gear 

drive, this shaft negates the rocking vibrations typical of three-cylinder engines, resulting in a smoothness that 

rivals many four-cylinder engines. Additionally, BMW utilized a torsional vibration damperon the pulley side to

ensure harmonic stability across the RPM range.

2. TwinPower Turbo Technology

The term "TwinPower" often confuses consumers; it does not mean twin turbochargers. In the B38, it refers to the

combination of three specific technologies:

•  Valvetronic: A fully variable valve lift system that eliminates the need for a conventional throttle butterfly, 

reducing pumping losses.

•  Double-VANOS: Variable camshaft timing for both intake and exhaust, optimizing torque and emissions.

•  High-Precision Injection: Direct fuel injection with pressures up to 200 bar (and up to 350 bar in later TU 

versions), ensuring optimal atomization of the fuel-air mixture.

3. The Integrated Exhaust Manifold

In many B38 iterations, the exhaust manifold is integrated directly into the cylinder head and cooled by the engine's

coolant jacket. This design serves two purposes: it allows the engine to reach operating temperature faster

(improving cold-start efficiency) and it protects the turbocharger from excessive heat by pre-cooling the exhaust

gases before they reach the turbine housing.

4. Lightweight Construction

The engine block is made of an aluminum alloy with wire-arc sprayed cylinder coatings (LDS). Instead of using

heavy cast-iron liners, a thin layer of extremely hard, low-friction metal is sprayed onto the cylinder walls. This



reduces weight and significantly improves heat transfer from the combustion chamber to the cooling system.

Detailed Performance Analysis: The B38 vs. N13

The B38 replaced the N13 (a 1.6-liter four-cylinder developed in collaboration with PSA). While the N13 was a

capable engine, the B38 offers several distinct advantages in real-world application.

Torque Delivery

The B38 provides peak torque at just 1,250 rpm, whereas the N13 required higher revs to reach its full potential.

This "diesel-like" torque curve makes the B38 feel more responsive in urban driving environments. The long-stroke

design is the primary contributor to this low-end grunt.

Fuel Economy and Thermal Efficiency

By reducing the number of cylinders, BMW reduced internal friction (fewer bearings, fewer piston rings). When

combined with the improved Valvetronic III system, the B38 achieves approximately 5–10% better fuel economy

than its four-cylinder predecessor under similar load conditions.

Common Issues and Reliability Case Studies

No engine is without its flaws. While the B38 is generally considered more reliable than the earlier N-series

engines, there are specific failure modes that owners and technicians should monitor.

1. Crankshaft Guide Bearing (Thrust Bearing) Issue

In early production models (specifically those manufactured between 2014 and 2015), the crankshaft guide 

bearingwas prone to premature wear, particularly in vehicles equipped with manual transmissions. Excessive axial

play in the crankshaft could lead to catastrophic engine damage. BMW issued a service bulletin and, in many

cases, replaced engines under warranty. Symptoms include a metallic clicking sound when depressing the clutch or

a "stalling" sensation when starting from a stop.

2. Coolant Leaks and Oil Filter Housing

Like many BMW engines, the B38 uses plastic composites for components like the oil filter housing and coolant 

pipes. Over time, heat cycling causes these plastics to become brittle, leading to leaks. Technicians often find

coolant pooling in the "V" of the engine or dripping from the water pump housing.

3. Turbocharger Wastegate Rattle

Due to the high vibration environment of a three-cylinder, the electronic wastegate actuator or the wastegate

flapper itself can develop play. This results in a distinctive rattle during deceleration and, in some cases, a

"Drivepower Reduced" warning on the iDrive screen due to boost pressure deviations.

4. Carbon Buildup

As a direct-injection engine, the B38 is susceptible to carbon deposits on the intake valves because fuel does not 

wash over them. While less severe than in the older N54/N55 engines, high-mileage B38s may require walnut 

blasting to restore lost power and smooth idle.

Step-by-Step Maintenance Guide for Longevity

To maximize the lifespan of a BMW B38 engine, owners should adhere to a more rigorous maintenance schedule

than the factory-recommended intervals.



1.  Oil Changes: BMW recommends long-life intervals (up to 15,000 miles). However, for the B38, changing the 

oil every 5,000 to 7,500 miles using high-quality LL-01 or LL-17FE+ certified synthetic oil is critical to prevent timing 

chain wear and turbocharger sludge.

2.  Cooling System Inspection: Every 50,000 miles, inspect the coolant expansion tank and the water pump for 

signs of seepage. The plastic components should be considered preventative maintenance items at 80,000 miles.

3.  Drive Belt and Tensioner: The 3-cylinder vibration puts extra stress on the accessory drive system. Check the 

belt and tensioner for cracks or excessive oscillation every 40,000 miles.

4.  Spark Plugs and Ignition Coils: Turbocharged engines are sensitive to spark quality. Replace plugs every 

50,000 miles to prevent misfires that can damage the catalytic converter.

The BMW i8 Application: The Ultimate B38

One of the most fascinating case studies of the B38 is its implementation in the BMW i8. In this application, the

engine (designated B38K15) was pushed to its absolute limits. Engineers used a larger turbocharger and

reinforced internals to extract 228 hp—translating to a remarkable 152 hp per liter.

This version of the engine demonstrates the robustness of the B-series architecture. To handle the increased

thermal load, the i8 version features a dedicated cooling circuit and specialized forged components. It serves as a

testament that the 3-cylinder layout is not merely for economy cars but is a viable high-performance solution when

paired with electrification.

Comparison Matrix: B38 vs. Competitive 3-Cylinder Engines



Feature BMW B38 (1.5L) Ford EcoBoost (1.5L) VW Group TSI (1.5L)

Configuration Inline-3 Inline-3 Inline-4 (Comparison)

Valvetrain Variable Lift (Valvetronic) Standard VVT Cylinder Deactivation

Block Material Aluminum (LDS Coated) Aluminum Aluminum / Plasma Coated

Torque Peak 1,250 RPM 1,600 RPM 1,500 RPM

Primary Use Luxury/Premium Mass Market Mass Market

The B38 distinguishes itself from its competitors primarily through its advanced valvetrain. While Ford and 

Volkswagen focus on cost-effective manufacturing, BMW’s inclusion of Valvetronicallows for much finer control

over the engine's breathing, resulting in superior throttle response and lower emissions under partial load.

The Future of the B38 and Modular Engines

As we move toward the Euro 7 emissions standards and beyond, the B38 remains a cornerstone of BMW's 

strategy. The engine has already seen several updates, known as "Technical Updates" (TU1). These updates 

include redesigned fuel systems (350 bar injection), optimized cooling galleries, and a new one-piece timing

chain drive to further reduce friction and noise.

The B38 is also the ideal candidate for 48V mild-hybrid integration. By attaching a starter-generator to the

accessory belt, BMW can further smooth out the engine's stop-start transitions and provide a small torque boost

during initial acceleration, masking any remaining turbo lag. This ensures that the 3-cylinder remains relevant even

as the industry pivots toward full electrification.

In summary, the BMW B38 is an engineering triumph that successfully balanced the conflicting requirements of

downsizing. By leveraging a modular design, sophisticated vibration dampening, and industry-leading valvetrain

technology, BMW created an engine that feels substantially larger and more refined than its three cylinders would

suggest. While early thrust bearing issues marred its initial release, the current iterations of the B38 stand as some

of the most reliable and efficient small-capacity engines on the market today. For the driver, it offers a punchy,

charismatic power delivery that maintains the "Sheer Driving Pleasure" ethos, even in an era of radical efficiency.
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