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6.
High-Tech Three Times Over: 
 
BMW Presents Three New Engines  
 
in Paris. 

In good time for the 75th anniversary of the Company, Bayerische Motoren Werke are once again writing history on their home ground in every respect: Introducing revolutionary straight-six power units and a high-tech V10, BMW is opening up several new chapters in engine construction. 

The new BMW 3.0-litre petrol engine with its composite magne​sium / aluminium crankcase as well as Valvetronic valve management, together with lightweight engineering and numerous innovations, open up a new standard in progressive engine construction in several respects. 

The new 3.0-litre turbocharged diesel with Variable Twin Turbo Technology, in turn, fits perfectly into the first row of exclusive BMW high-performance power units. And the new 10 cylinder in the M5, finally, is currently the world’s one and only high-speed power unit featured in a series production saloon. 

World debut: 630i with an innovative 6 cylinder power unit. 

BMW is proudly presenting the first models featuring these new engines at the 2004 Paris Motor Show: BMW’s innovative straight-six with a magne​sium jacket and Valvetronic are making their debut in the new BMW 630i available in Coupé and Convertible guise. The new 6 cylinder power unit develops maximum output of 190 kW/258 bhp at 6,600 rpm from an engine capacity of 2,996 cc, with maximum torque of 300 Newton-metres or 221 lb-ft at just 2,500 rpm. 

Running on a compression ratio 10.7:1, this engine is able to use unleaded fuel from 91–98 RON, fuel consumption in the six-speed manual gearbox BMW 630i Coupé averaging just 9.0 litres (six-speed automatic: 9.5 litres) on 100 kilometres (equivalent to 31.4 mpg Imp and, respectively, 29.7 mpg Imp).  By comparison, average fuel consumption of the BMW 630i Convert​ible is 9.6 and, respectively, 9.9 litres/100 km (equivalent to 29.4 and 28.5 mpg Imp).

Making its diesel debut in the 5 Series: 535d with Variable Twin Turbo power package.

BMW’s new high-performance diesel featuring Variable Twin Turbo 
Tech​nology is making its debut in the 535d. Fitted as standard with automatic transmission, this supreme saloon accelerates from 0–100 km/h in just 6.5 seconds and reaches a top speed of 250 km/h or 155 mph cut off electronically. Despite this outstanding performance, fuel consumption in the composite EU cycle is just 8.0 litres/100 km or 35.3 mpg Imp. So it would appear that BMW’s engineers have eliminated the law stating that extra power of this calibre (+ 40 kW/54 bhp) is only possible with a significant increase in fuel consumption.

Unique and unprecedented: the new BMW M5 with its V10 power unit.

BMW has developed a 10 cylinder engine exclusively for the new M5, that is a series production saloon of the highest standard. And one of the most particular features of this 507 bhp power unit is that it is the first production 
10 cylinder in the world to feature the high-speed engine concept. So introducing this five-litre normal-aspiration power unit, the new M5 sets the standard in terms of acceleration, running smoothness, and engine speed. 

Lighter and even more powerful: the BMW straight-six petrol engine with magnesium crankcase and Valvetronic.

Introducing the new 3.0-litre petrol engine, BMW is proudly presenting the latest generation of a unique story of success: For years BMW has been the leading manufacturer worldwide of premium cars with fast-revving and 
extra-powerful 6 cylinder in-line engines. The new power unit is a high-tech machine with a composite magnesium/aluminium crankcase, Valvetronic valve management, and a wide range of other innovations. 

Developing output per litre of 63 kW/86 bhp and a power-to-weight ratio of 1.18 kW or lb/kg, BMW’s all-new “basic” power unit of the future has the highest power and lowest performance weight in its class. Weighing just 
161 kg or 355 lb, the new straight-six is 7 per cent lighter than its predecessor and, as a result, the lightest 6 cylinder in the world. Engine output is up 
by 12 per cent to 190 kW/258 bhp, fuel consumption is down 12 per cent. 

24 per cent lighter by means of composite magnesium/aluminium technology.

For the first time in modern engine construction, BMW is using magnesium in the large-scale production of a water-cooled crankcase, as well as the new bedplate and cylinder head cover. The reduction in engine weight by 10 kg or 22 lb achieved in this way and through numerous further improve​ments makes an important contribution to the further enhancement of the already outstanding agility and dynamism of BMW cars. 

This revolutionary use of composite magnesium/aluminium technology marks a milestone in engine construction. The new composite aluminium crankcase weighs only 57 per cent of a comparable grey cast iron block, the weight reduction versus an aluminium crankcase is 24 per cent.

Optimum combination of low weight and stiff structure.

Apart from the first-ever use of magnesium in this form, BMW’s specialists have also made a breakthrough in technology in using this material in the crankcase: Only this combination of a magnesium jacket and an aluminium insert fulfils the great demands made of the M5 in terms of stiffness, acoustics, and a long running life. 

A crankcase made exclusively of pure magnesium or conventional magne​sium alloy is not suitable for series use in a high-performance engine, simply because it lacks the requisite stability and does not have the surface qualities and properties required for the cylinder liners. 

BMW has already solved the problem of magnesium and water being chemically incompatible, since the coolant does not come into contact with the magnesium jacket on the crankcase, but rather runs exclusively within the aluminium insert. 

Aluminium insert inside, magnesium housing outside. 

The inner section of the crankcase in this straight-six power unit, the aluminium insert, comprises the cylinder liners and coolant ducts within the engine block. The insert provides the stability required under high thermal and mechanical loads. The cylinder head, in turn, is bolted directly on to the insert, the lower section of which forms the upper part of the crankshaft bearing. Over its entire height, the insert is surrounded tightly by the magnesium housing, without any openings or seals.  

The massive bedplate made of magnesium, a kind of ancillary frame for the crankshaft bearing, forms part of the central frame structure in the new straight-six. The crankcase with the upper part of the crankshaft bearing is then placed on the bedplate from above, while the lower section of the crankshaft bearing is integrated in the bedplate. The crankshaft runs in sintered steel inserts surrounded by magnesium. Being bolted on to the crankcase on the same level as the crankshaft bearings, this structure ideally cushions all vibrations and thus offers benefits in terms of acoustics. 

In the interest of sporting performance, maximum engine speed of this straight-six has increased by 500 rpm to 7,000 rpm. And consistently applying the lightweight construction principle, the straight-six also comes with a cylinder head cover made of magnesium.

Fast-revving driving pleasure: second-generation Valvetronic.

Following the successful introduction of Valvetronic in BMW’s 4, 8 and 
12 cylinder power units, this technology exclusive to BMW is now also making its appearance in the Company’s straight-six engines.

A unique innovation by BMW, Valvetronic controls valve opening and timing with infinite precision as a function of the gas pedal position. Hence, BMW Valvetronic ensures largely throttle-free load management and control for par​ticularly efficient use of fuel and considerably enhanced engine response. 

Now the new BMW straight-six is the first engine to introduce second-generation BMW Valvetronic for even higher engine speeds. This is made possible by the far stiffer structure and, as a result, faster acceleration in the operation of the valves.  

Electrical coolant pump: operating independently of engine speed, ensuring even greater fuel economy.

For the first time BMW uses an electrical coolant pump to circulate coolant within the cooling system of the straight-six power unit. Operating com​pletely on its own, the new pump is controlled and masterminded quite independently of current engine speed, operating exclusively according to the engine’s actual cooling demands. Accordingly, the electrical coolant pump makes a significant contribution to the new 6 cylinder’s high stand​ard of fuel economy.

Lightweight camshafts reducing weight by 1.2 kg. 

Following the revolutionary composite aluminium/magnesium crankcase, the new lightweight camshafts make the second-largest individual contribution to the exceptionally low weight of BMW’s new straight-six power unit of just 
161 kg or 355 lb. Benefitting from internal high-pressure moulding in the pro​duction process, the composite camshafts are 600 g (–25%) lighter than before. 

The basic component on the camshafts is a steel tube pulled through the 
cam rings made of ultra-strong stainless steel. Components are placed together in a mould and the tube is compressed from inside under 4,000 bar water pressure. This presses the tube in cold form into the desired wave shape, forcing it from inside into the cams.

Extra torque at lower speeds: the new three-stage resonance intake system.

Using a three-stage resonance intake system, BMW is able to achieve higher torque at lower speeds on the straight-six: Maximum torque of 300 Nm 
or 221 lb-ft comes at just 2,500 rpm and is maintained consistently until 
4,000 rpm. 

The new three-stage resonance intake system is a further improvement of the former twin-chamber unit. The addition of a third resonance tube (the so-called over-oscillation tube) activated by resonance flaps extends the en​gine’s speed range with its self-charging effect. Within this speed range each 
of the three resonance tubes has a particular effect in a clearly defined area. 

Volume flow-controlled oil pump: double rate of delivery, 
precise control, much lower energy consumption. 

The volume flow-controlled oil pump delivers exactly the amount of oil required in each situation, as a function of oil pressure. With the parameters of oil circulation (pressure, volume, temperature) being contradictory in some cases, conventional pumps with an increase in delivery volume linear to engine speed are not sufficient to meet the complex requirements of the new 
BMW straight-six.

Just this one look at one single ancillary drive unit clearly shows the calibre and dimensions of the straight-six engine project. Indeed, BMW has reached two objectives in one through the introduction of the volume flow-controlled 
oil pump: 

–
The amount of oil drawn in is exactly the volume required in each situation, the volume flow-control oil pump not requiring a by-pass to remove any excess volume flow (which may be up to 80%!).  

–
Being controlled individually in accordance with specific demands and, 
as a result, avoiding any unnecessary delivery of oil, the volume flow-controlled oil pump requires up to 2 kW less power than a conventional oil pump.

World debut of a power machine: high-performance diesel engine with Variable Twin Turbo Technology.

Introducing an innovative multi-stage turbocharging concept, BMW is setting a new benchmark in diesel power and performance: BMW’s 3.0-litre straight-six diesel featuring new Variable Twin Turbo Technology is by far the most powerful diesel engine in its class. Maximum output of 200 kW/272 bhp at 4,400 rpm and maximum torque of 560 Nm/413 lb-ft at 2,000 rpm 
(530 Nm/391 lb-ft at just 1,500 rpm) sets a new benchmark in the diesel market. And at the same time both running smoothness and motoring 
comfort remain at the highest level, with fuel economy and emission management also setting a new standard. A particle filter is naturally fitted 
as standard in all cases.

Diesel power per litre outperforming the former M5. 

Developing output per litre of 66.7 kW or 90.7 bhp, the new 3.0-litre diesel even outperforms the M5 sports saloon (58.8 kW/80.0 bhp per litre) built 
until the end of June 2003. So BMW’s new diesel also proves in this respect that it comes right at the top in elite engine technology.  

Electronically controlled multi-stage turbocharger. 

A unique innovation from BMW, Variable Twin Turbo technology consists in principle of two turbochargers of various size positioned behind one another. As a function of engine speed, intake air is compressed either by one of the two turbochargers or by both of the turbochargers together. This multi-stage turbocharging effect is masterminded by electronic management specially developed for this purpose, activating a system of turbine control, 
a compressor by-pass and a wastegate.

In principle BMW’s Variable Twin Turbo system distinguishes between three different operating conditions:

–
At low engine speeds intake air flows in to the large turbocharger 
and is compressed in the small turbocharger. Given the optimum degree 
of efficiency achieved in this range, the small turbocharger ensures 
a powerful flow of air to the engine all the way up from idle speed, with 
hardly any delay in the process. As a result, the 3.0-litre straight-six 
diesel develops 530 Nm or 391 lb-ft of torque at just 1,500 rpm. 

–
With engine speed increasing, the large turbocharger takes on an increasingly important function, acting first as a pre-compressor. Intake air is compressed additionally in the small turbocharger, the engine reaching its maximum torque of 560 Nm or 413 lb-ft from just 2,000 rpm. 
A turbine control flap serves to split up the flow of exhaust gas variably on both turbochargers, controlling the interaction of the two turbo​chargers accordingly.  

–
At high engine speeds the large turbocharger takes over the primary function, the engine achieving its maximum output of 200 kW/272 bhp at 4,400 rpm. 

Even stiffer crankcase. 

In its basic structure, BMW’s new high-performance diesel is based on the 3.0-litre diesel power unit already featured with various levels of power in models such as the X5 and X3 Sports Activity Vehicles as well as the large BMW 7 Series. Proceeding from this basis, the engine has been enhanced 
on all relevant points and adjusted to even greater demands. And while 
engine capacity of 2,993 cc has remained unchanged, the crankcase has been modified above all around the crankshaft bearings.

The injection system is second-generation common rail technology with the flow characteristics of the injection jets adjusted to the new standard of power and performance. Given its excellent degree of overall efficiency, the 
3.0-litre diesel with Variable Twin Turbo Technology even exceeds the speci​fic fuel economy of the “basic” engine under certain operating conditions. 
Both injection timing and the shape and design of the combustion chambers (compression ratio of 16.5:1) have been adjusted to the new demands in terms of their parameters. 

Unique: easy-revving and spontaneous up to 5000 rpm. 

BMW’s new three-litre diesel with Variable Twin Turbo Technology offers the largest useful speed range of all cars in its class: Together with the substan​tial increase in engine output, the active speed range is up by +400 rpm with maximum output of 200 kW/272 bhp at 4,400 rpm. Maximum engine speed, 
in turn, is an exceptional 5,000 rpm quite unusual on a diesel. 

Particularly the sports-minded customer will appreciate this special advan​tage of BMW Variable Twin Turbo Technology, the new power unit standing 
out clearly as a very fast-revving engine with an absolute excellent res​ponse.

Stable and light: trapezoidal connecting rods. 

On a trapezoidal connecting rod the upper opening is trapezoidal in shape from the side and tapers off to the top. BMW’s new diesel engine uses this new technology to provide an additional support surface for the piston pin 
in the lower end of the conrod opening, thus supporting the the piston against high pressure. 

This also helps to reduce weight in the upper (slender) part of the conrod opening. And while this is only a few grams on each connecting rod, 
this saving nevertheless represents a significant factor due to the high speed of the conrods moving up and down within the engine. 

Lightweight camshafts reducing weight by 1.2 kg.

The use of lightweight camshafts serves to reduce the weight of the new straight-six diesel by 1.2 kg (–25%). The new camshafts are built around a steel tube as their basic component serving as the carrier for the cams made of ultra-strong stainless steel. 

In the final fine-machining process, the cams, fully assembled, are machined to an accuracy of 1 micron (1∕1,000th mm). 

High-performance DDE 6 for complex calculation functions. 

Management and control of a power unit with multi-stage turbocharging requires far more complex engine electronics. Instead of a turbocharger with variable turbine geometry, the electronics in this case must control a complete system made up of two turbochargers, turbine management, a by-pass and a wastegate. The elements of the system, in turn, must be matched both to one another and the operating conditions of the engine. 

Clearly, this is a highly complex requirement calling for the latest generation 
of diesel electronics (DDE 6.0). Indeed, only these advanced units offer 
the computer power and capacity required for properly handling the various processes.

Outstanding: particle filter fitted as standard, EU4 fulfilled. 

The exhaust system has of course been modified to match the high through​put of air through the engine. Both the pipes and silencers have been specially developed for their specific applications, the pipes being varied in diameter and the sound of the engine being discreetly matched to the sporting character of this high-performance diesel. 

Particularly a powerful engine must offer outstanding emission management. Accordingly, BMW’s new diesel fulfils the strict EU4 emission requirements and comes as standard with a particle filter.

From sports to series production: passing the test in the Dakar Rally.

From sport to series production – this close interaction with motorsport typical of BMW has paid off once again in the new high-performance diesel: 
In the 2003 Dakar Rally, specialists of BMW’s Diesel Competence Centre in Steyr (Austria) used the new technology with two variably controlled turbochargers in a BMW X5 raced by the private X-raid team. And right from the start the X5 featuring this revolutionary turbocharging system made its 
way to the podium in the diesel category. 

Representing the final test in the last period of trials and testing, an X5 with this revolutionary technology once again entered the Dakar Rally in 2004. 
And this time the project was an outstanding victory in both sporting and technical terms: On 17 January 2004 two BMW X5s driven by BMW’s innovative 3.0-litre high-performance diesel in 100 per cent series trim crossed the finish line in Dakar, bringing home first place in the diesel category, fourth and eighth place overall, and winning two of the one-day stages. 

Absolutely thrilling: the 10 cylinder power unit of the new BMW M5. 

Whenever BMW M introduces a new M Car, the highlight of interest 
tradi​tionally comes within the engine compartment. This time this most certainly applies to the new M5, with its V10 power unit being one 
of the most thrilling drive systems in the world in a series production car. 

This masterpiece of technology shares not only the number of cylinders 
with the Formula 1 racing engine in the BMW WilliamsF1, but also its unique 
high engine speed concept. And like all of BMW M’s high-performance normal-aspiration power units, the new engine generates enormous thrust and muscle at all engine speeds. 

First high-revving V10 in a series production saloon. 

BMW’s V10 is currently the only high-speed power unit in a series produc​tion saloon. Featuring 10 cylinders, five litres capacity, 507 bhp and 520 Newton-metres (383 lb-ft) maximum torque, the M5 is also the most pow​erful production model throughout the BMW range. Twenty years after the first M5 established the segment of high-performance sports saloons, the new engine is once again setting the benchmark in its class. 

But power is not all. Rather, an M Car needs superior acceleration and driving dynamics as its most important asset. And that depends on the thrust actually generated as well as the weight of the car. The thrust and driving force going to the drive wheels, in turn, depends on engine torque and the transmission ratio. And it is precisely here that the high-speed engine concept guarantees optimum transmission ratios and therefore serves to convey all of the engine’s impressive power to the road.

The high-speed engine concept – the ideal solution. 

The engineers at BMW M acknowledge the compact, high-speed normal-aspiration engine as the ideal concept. Achieving an engine speed of 
8,250 rpm, the 10 cylinder reaches a speed range reserved until recently to thoroughbred racing cars. Now, therefore, the new M5 is pushing the limits 
of technology in the production of series engines to an even higher level – the higher the speed of the engine, the more you push the limits to the extreme. 

An interesting comparison shows what this means in terms of stress and 
strain acting on the material: At 8,000 revolutions of the crankshaft per minute, each of the 10 pistons travels approximately 20 metres per second.  

Compared with the former 8 cylinder M5, the increase in engine output 
on the new power unit is more than 25 per cent. As a result, the M5 exceeds the magical 100 bhp/litre mark, offering specific output well inside the terrain otherwise only accessible to a racing engine. 

A masterpiece in engine technology. 

BMW has gained fame the world over as one of the leading engine manu​facturers in particular through its in-line power units. The two rows of 
5 cylinders in the V10 are arranged at an angle of 90o in order to ensure full mass compensation of the crankdrive optimised for vibrations and motoring comfort. For reasons of stiffness, that is in response to the high forces and loads resulting from combustion pressure, engine speed and vibrations, 
the crankcase itself is a bedplate construction. To ensure optimum crankshaft bearing qualities, in turn, grey cast iron inlays are cast into the aluminium bedplate, which also serve to enhance noise management and vibration control, at the same time improving the flow of oil. 

The extremely stiff crankshaft runs in six bearings, with BMW being the first manufacturer to use a bedplate construction in a series production V engine, the new M5 thus setting a new benchmark also in this respect.

Lightweight engineering focusing on every gram. 

The single-piece aluminium cylinder heads of the V10 power unit are struc​tured differently on each row of cylinders, featuring four valves per cylinder in typical BMW style. Valve drive is extra-light to ensure minimum mass weight on all components. As an example, this is the first BMW M engine to feature weight- and flow-optimised valves on a 5-millimetre shaft, ball-shaped cup tappets with hydraulic valve play compensation, as well as single valve springs. Indeed, the reduction in masses achieved in this way is the prerequisite for the engine’s high-speed concept. 

High-speed double-VANOS for an optimum gas cycle. 

Variable double-VANOS camshaft management, a BMW technology which made its world debut in the M3 back in 1995 and has now been further 
opti​mised for the current M3, provides an optimum gas cycle also in the new M5 power unit. The result is extremely short valve timing, which in practice means more power, better torque, an optimum response, enhanced fuel economy, and exhaust emissions reduced to a minimum.

At lower engine loads and speeds, this means greater valve overlap and, 
as a result, enhanced internal exhaust gas recirculation. This, in turn, reduces charge cycle losses and improves fuel economy accordingly. 

Depending on the position of the gas pedal and engine speed – that is the criteria crucial to the power and performance expected of an engine – the adjustment functions are performed infinitely and with precise map control. 
To ensure such sophisticated control and management, the sprocket connected by a single chain with the crankshaft is linked to the camshaft by a two-stage helical gear mechanism. Whenever the adjustment piston is 
moved in axial direction, the helical gearing turns the crankshaft relative to the sprocket. This allows the spread angle of the intake camshaft to be varied by up to 66° and the spread angle of the outlet camshaft by a maxi​mum of 37° on the crankshaft. 

M double-VANOS requires very high oil pressure in order to adjust the crankshafts at maximum speed and with maximum precision. Hence, engine oil is compressed to an operating pressure of 80 bar by a radial piston 
pump in the crankcase. Map-controlled high-pressure adjustment, in turn, guar​antees short adjustment times and provides the optimum spread 
angle synchronised to the ignition timing and injection volume as a function 
of engine load and speed at every operating point. 

Smooth and reliable oil supply also in extremely fast bends. 

In all, four oil pumps deliver lubricant to the engine. The reason for this unusually sophisticated and complex oil supply system is the high standard of driving dynamics offered by the M5 with its extreme acceleration and power. 
In bends, for example, this sports saloon easily achieves lateral acceleration in excess of 1 g, engine oil being pressed into the outer row of cylinders so 
hard by the centrifugal forces that there is no natural reflow of oil from the cylinder head, which might by all means cause a lack of oil in the sump. 

Should the worst come to the worst, this might result in the pressure stage drawing air into the oil pump. To rule out this risk, the engine features lateral force-controlled oil supply with one of two electrically operated duo-centric pumps drawing oil out of the outer cylinder head in a bend as of lateral ac​celeration of approximately 0.6 g and pumping the oil into the main oil sump. 

The signal required for operating the pumps comes from a lateral acce​l​eration sensor. The oil pump itself is a volume flow-controlled pendulum-slide cell pump delivering only the amount of engine oil actually required. This accuracy, in turn, is ensured by the adjustable eccentricity (eccentric arrangement) 
of the inner rotor on the pump relative to the pump housing as a function of oil pressure in the main oil duct.

Maintaining an adequate layer of lubricant even when applying the brakes all-out. 

Whenever the driver applies the brakes all-out in an extreme manoeuvre, 
the M5 builds up even more – negative – acceleration forces of up to1.3 g. 
Under such extreme deceleration, it is quite possible that the supply of oil flowing back to the oil sump serving as an interim reservoir is insufficient, particularly as the sump, for reasons of space, is located beneath the front axle subframe. Should the worst come to the worst, therefore, lubrication might be completely interrupted. 

To prevent such an eventuality, the engine of the BMW M5 comes with a 
so-called quasi-dry sump system with two separate oil sump units: a small sump in front of the front axle subframe and a large sump further back. 
A reflow pump integrated in the pressure oil pump housing serves to draw oil out of the small oil sump at the front and supply the oil extracted in this way into the large oil sump at the rear. This second oil sump is carefully sealed off, the reflow openings and the suction point for the compressed oil pump 
being exactly matched to the acceleration forces encountered in practice. 

Single throttle butterflies for an optimum supply of air.

The normal-aspiration engine draws in “air to breathe” through ten flow-optimised intake manifolds connected to two air collectors. Like in a racing car, each cylinder has its own throttle butterfly, with all the butterflies being operated simultaneously.

To ensure a fine engine response at low speeds while at the same time offering the benefit of an immediate response to the driver’s commands 
when calling for supreme power and performance, the throttle butterflies are masterminded by an all-electronic control system. 

Twin-chamber stainless-steel exhaust. 

Made of stainless steel without any seams or connection joints, the exhaust gas system of the new M5’s power unit forms a double-chamber configu​ra​tion all the way back to the silencers, before the exhaust gas leaves the sys​tem through the four tailpipes characteristic of an M Car. 

It almost goes without saying that emission management in the BMW M5 fulfils both the European EU4 and the US LEV 2 standards.

Engine control unit absolutely unique the world over. 

MS S65 engine management forms the “brain” masterminding the excellent performance and emission data of the new V10 power unit. No other engine management system offers the same level of package density, with more than 1,000 individual components. The processes used within the MS S65 system are the most powerful currently approved for automotive applica​tions, 
the demands made of this engine management system being partic​ularly stringent due to the high engine speed and the large number of control and management functions: Applying more than 50 input signals, the control unit calculates the optimum ignition timing, the ideal cylinder charge, the injection volume, as well as the injection timing. At the same time it also calculates and sets the optimum camshaft spread, as well as the position of the 10 individual throttle butterflies.

Yet another highlight in engine management: ion flow technology. 

A particular highlight of the engine control unit is the use of ion flow technol​ogy to detect the tendency of the engine to knock, as well as the risk of 
mis-firing and mis-combustion. Working through the spark plug in each cylinder, this system serves to sense any risk of knocking, check whether the ignition is functioning properly and whether there is any mis-firing. 

The spark plug thus serves as an actuator for the ignition and as a sensor monitoring the combustion process.

The process of ion flow measurement is conducted directly in the combus​tion phase. The ion flow satellite, as it is called, receives signals from the five spark plugs on each row of cylinders. It then amplifies these signals as a function 
of load and transmits them to the engine management unit, which analyses the signals and, for example in the case of knock management, adjusts ignition timing individually for each cylinder ideally to the combustion process. 
The driver of the new BMW M5 benefits from this technology through enhanced fuel economy, higher torque and extra power. 

BMW: more than 70 years of skill and know-how in the production 
of car engines. 

Just like the new V10, BMW’s new straight-six power units are the result of superior skill and know-how in engine technology accumulated in more than 70 years of ongoing production and experience. Back in 1933, four years after BMW built its first car, BMW’s first straight-six power unit laid the found​ation 
for this know-how with a 1.2-litre straight-six power unit developing 30 bhp 
at 4,000 rpm in the BMW 303, the second model designed and built by 
BMW itself. This engine stood out in particular through its excellent driving characteristics quite unknown before in this class. Indeed, the silken-smooth, turbine-like refinement of this power unit remains unparalleled to this very 
day, contributing even in our modern age to that legendary BMW-style sheer driving pleasure.

M328: the 6 cylinder legend of the ’30s. 

With competition in motorsport becoming keener all the time, BMW took the clear decision to offer even more power and performance. The result was the M328, the engine powering the legendary BMW 328 sports car back in 1937. 

Featuring three downdraught carburettors mounted on the cylinder head, this two-litre 6 cylinder developed maximum output of 80 bhp, giving the extra-light 328 a top speed in excess of 145 km/h or 90 mph and quickly becoming the epitome of the genuine sports engine. 

M06: the founding father of a unique story of success. 

The birth year of BMW’s next all-new straight-six was 1968. Fitted at an angle of 30°, this power unit was so advanced that it became the benchmark in engine technology for decades to come – and the driving force for count​less victories in motorsport. 

The cylinder head in crossflow arrangement with an overhead camshaft, 
V-shaped hanging valves, specific design and configuration of the combustion chambers, as well as the forged crankshaft running in 7 bearings all inter​acted in this benchmark engine to provide excellent driving characteristics: 
The concept of the “silken-smooth” BMW 6 cylinder was here to stay. 

The M06 was built with 2.5 and 2.8 litres capacity, developing maximum output of 150 and, respectively, 170 bhp. This was sufficient to boost the BMW 2800 into the exclusive circle of 200 km/h high-performance cars, the 
6 cylinder power units literally hitting the headlines in BMW’s new saloons and, in particular, in the coupés.

M60: the birth of the 6 cylinder in the BMW 3 Series.

With the 6 cylinder being reserved for many decades to upmarket models, 
the M60 6 cylinder later re-named the M20 was introduced by BMW 
in 1977 in the 320i and 323i, cars also referred to at the time as the “small class”. 

This classic high-performance power unit developing maximum output 
from small engine capacity set the foundation for BMW’s unique evolution 
of straight-six engines remaining basically unchanged to this very day. 

BMW engine skill for sheer driving pleasure also in the diesel. 

Proceeding from superior know-how in engine technology acquired over no less than 50 years, BMW presented its first diesel engine in 1983: Introduc​ing this 2.4-litre power unit, BMW entered the story of unique diesel success once again with a straight-six. And with its top speed of 185 km/h or 115 mph, the BMW 524td was the fastest diesel car of its time.

BMW – the pacemaker for the modern diesel engine.

In 1987 BMW set the first milestone in the ongoing development of the diesel, becoming the first manufacturer to present electronic diesel engine control in the form of DDE Digital Diesel Electronics. 

BMW’s concept of DDE represented a breakthrough in the development of the diesel engine, opening up a new age in particular in diesel performance and motoring comfort with diesel engines by BMW quickly becoming out​stand​ing high-tech power units.

From motorsport to series production.

Very soon motorsport also became the driving power in the ongoing 
develop​ment of technology in BMW diesel engines: In 1998 a BMW 320d became the first diesel in its class to win the 24 Hours of Nürburgring.

Reaching the top within a few years: diesel engines in BMW sports coupés, the first V8 diesel from BMW.

Maintaining the classic strengths and virtues of the diesel, BMW’s diesel specialists have succeeded in just a few years in developing diesel drive into the right power unit also for sports coupés such as the BMW 330Cd. 
And it was also BMW that introduced the first diesel engine in the luxury performance range in 1999, the 740d becoming the first V8 diesel from 
a German manufacturer in the topmost market segment.





































