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1.
Summary of Highlights.

BMW will be at the NAIAS 2006 in Detroit with attractive new products, a fascinating concept study and many technical innovations. The most important automobile trade show of the year on the American continent will be the stage for two world premiers: The new BMW Z4 Roadster from the U.S. Spartanburg plant will be presented for the first time to the public, as will the especially powerful BMW Z4 M Roadster of BMW M GmbH. These are perfectly complemented by the BMW Z4 Coupe which is close to production and which offers additional potential in the near future for this series in the areas of design, technology and performance. At NAIAS 2006, where around 
800,000 visitors from the U.S. and from abroad are expected from the 8th through the 22nd of January, the BMW Group will also dedicate itself particularly intensively to the development of innovative drive concepts. 
With the BMW Concept X3 EfficientDynamics, the company shows 
how the intelligent management of energy streams can contribute to the reduction of fuel consumption and emissions. With its innovative injection technology, the recovery of braking energy, the Automatic Start-Stop 
system and the BMW Active Hybrid drive system, this technology medium is able to unite maximum dynamic performance with a maximum of efficiency.

Maximum Driving Pleasure in the BMW Z4 M Roadster.

A unique engine in an extraordinary vehicle – this combination is the essence of the special attraction of the new BMW Z4 M Roadster. Its 252 kW/343 hp M Series six-cylinder engine with displacement of 3.2 liters and torque 
of 365 Nm catapults the open two-seater to 100 km per hour in just 
5.0 seconds. The variable M differential lock, the advanced suspension and the high-performance braking system provide optimum traction, unique handling and a high degree of active safety. In terms of appearance, 
the Z4 M Roadster’s front spoiler with large air intakes, the standard bi-xenon headlights, the twin-spoke design of the 18-inch wheels and the typical M 
rear end with four tailpipes and diffuser make it stand out.

New Engines and a Fresh Design for the BMW Z4 Roadster.

With visual accents which underscore its dynamic performance, the new BMW Z4 Roadster is taking off into the year 2006. It is above all the innovations under the hood which will provide additional driving pleasure. The new 3.0-liter six-cylinder engine in the BMW Z4 Roadster 3.0si (195 kW/265 hp, 315 Nm) accelerates the two-seater, which has a top speed of up to 250 km/h, from 
0 to 100 km/h in just 5.7 seconds. As a new option, there is now a six-speed automatic transmission with shift paddle on the steering wheel.

The range of engines now features two new 2.5-liter six-cylinder engines. 
In the BMW Z4 Roadster 2.5si, the power unit delivers 160 kW/218 hp and generates torque of 250 Nm with a top speed of 240 km/h. The second engine variant (130 kW/177 hp, 230 Nm) gives the BMW Z4 Roadster 2.5i a top speed of up to 229 km/h. The 2-liter four-cylinder engine in the 
BMW Z4 Roadster 2.0i (110 kW/150 hp, 200 Nm) completes the range of engines. Even this model variant achieves a top speed of 220 km/h. 

BMW Z4 Coupe Concept Study.

Also at NAIAS 2006, the concept study BMW Z4 Coupe is designed to 
attract all visitors who are looking for modern examples of fascinating automobile design. With this showpiece, the BMW brand is setting new stylistic, conceptual, and technological trends. The BMW Z4 Coupe concept study offers the prospect of a two-door car which thanks to its superior performance embodies the classic values of the brand.

BMW EfficientDynamics.

High Precision Injection und Brake Energy Regeneration: BMW technology innovations allow significantly reduced fuel consumption for all models.

At NAIAS 2006 in Detroit, BMW will present a series of innovative drive technologies which especially in combination will result in significant consumption reductions without any sacrifice in terms of driving performance. The fuel injection technology “High Precision Injection”, which BMW will introduce within the next few years, is the jet-guided direct fuel injection system suitable for large-scale production. This will realize the full potential for savings in fuel consumption, which the solutions on the market have 
been unable to achieve up to now. Known as Brake Energy Regeneration, 
the BMW Group is introducing a system for recovering energy which in 
the past was released as heat at the brake disks but now through intelligent alternator regulation can be utilized for the reduction of fuel consumption. 
The system is complemented by an automatic engine start-stop system.

BMW Active Hybrid: Spontaneous, Powerful in Acceleration and Economical.

For high-performance models, the BMW Group is developing the exemplary drive concept BMW Active Hybrid, the BMW interpretation of a hybrid drive based on active transmission and Super Caps. In this concept, the advantages of the electric drive unit are used not only to reduce fuel consumption but also to improve acceleration behavior.

2.
BMW at the

NAIAS 2006 in Detroit. 

(Long version)
2.1
The New BMW Z4 Roadster.

The New BMW Z4 M Roadster.

The BMW Z4 Roadster creates new enthusiasm among sports car fans 
again and again. It has all those properties that make an open sports car into a typical roadster. Its fascinating dynamic is mainly thanks to its powerful engines and an outstanding suspension. And last but not least this comes from modern design that makes the BMW Z4 Roadster unique, thrilling 
and desirable. At NAIAS 2006, BMW will present this clear success model four years after its world premier, with new engines and in a subtly revised look.

At the same time the automobile show in Detroit will be the setting for a spectacular world premier. Displayed for the first time will be the 
BMW Z4 M Roadster, a purist high-performance vehicle which expands the series upwards. The BMW Z4 M Roadster represents the most sporty incarnation of the open two-seater. This vehicle continues the tradition in a segment established by BMW M: With the BMW Z3 M Roadster, 
the brand put the first series high-performance roadster in motion. By 2002, more than 15,000 units of this model were sold: a best seller in its class, leading in dynamic performance, agility and sportiness.

BMW Z4 M Roadster: Maximum Power for Maximum Driving Pleasure.

Under the hood the engine of the BMW Z4 M Roadster is an exceptional piece of design. The M Series six-cylinder drive unit is a true high-performance power unit and thus takes the leading position among the engines offered for the Roadster. In 2005 this engine was awarded the world acclaimed “Engine of the Year Award” for the fifth year in a row, a unique record. Thanks to its high rpm concept and precisely optimized gearing it generates enormous thrust in all rpm ranges. The performance data: six cylinders, 3,246 cm3 displacement, 252 kW/343 hp at 7,900 rpm, 365 Nm torque at 4,900 rpm, maximum engine speed 8,000 rpm. Two other specifications reveal even more about the unique capability of this drive unit: the power output per liter of displacement of 
106 hp/liter and the power output per kilogram of 4.1 kg/hp. On the street, these power values produce unique dynamic driving performance. 
The BMW Z4 M Roadster powers from 0 to 100 km/h in just 5.0 seconds and for the burst from 80 to 120 km/h in fourth gear, it also requires 
just 5.0 seconds. The top speed is electronically limited to 250 km/h.

Sixfold Shifting Pleasure.

The benefits of the high-rev engine in a sports car are particularly noticeable 
in combination with a short overall transmission ratio. In this way, the available engine torque can be optimally converted into thrust at the rear wheels. 
The combination of the M rear axle drive and a six-speed manual transmission fulfills these requirements in an exceptional manner. The typical features of 
this transmission are the short, precise shifting path, very smooth operation and precise travel of the shift lever with good feedback as soon as the selected gear is correctly engaged.

Variable M Differential Lock for Optimum Traction in Curves.

The BMW Z4 M Roadster is equipped with the rpm-sensing variable M differential lock which is well known from the BMW M3. It also gives the Roadster a high degree of driving stability as well as optimum traction especially while powering out of curves. For a very sports-oriented driving style and on streets with relatively high friction values, it helps the experienced driver amplify the positive properties of the rear-wheel drive. In the case of difficult roadway conditions, such as differing friction values from the edge 
of the road to the middle, as is often the case especially in winter, the system gives the BMW Z4 M Roadster outstanding traction.

New Six-Cylinder Engines for the BMW Z4 Roadster.

In the BMW Z4 M Roadster, the series of the open two-seater will have 
a new top-of-the-range model that will surpass everything. The new 
BMW Z4 Roadster, though, also offers additional dynamic performance in combination with the other engine variants. The six-cylinder and four-
cylinder drive units utilized in the BMW Z4 Roadster offer impressive power development that is unique in their respective power class. The new 3.0-liter inline six-cylinder in the BMW Z4 Roadster 3.0si sets completely new standards in smooth and dynamic performance for its displacement class. Added to this are the high power output per liter of displacement, a very low weight to power ratio and the particularly low specific consumption. 
The new engine delivers 195 kW/265 hp at 6,600 rpm. It achieves a maximum 7,000 rpm, while the maximum torque of 315 Nm is realized at just 2,750 rpm. With exhaust gas values meeting the stringent EU4 and ULEV II guidelines, the engine’s environmental credentials are also exemplary. The most striking innovation in actual operation: the sporty, spontaneous response combined with an exhilarating sound as soon as the power is engaged but also when cruising at high speeds or just gently gliding along. High power and low weight have a noticeable effect on driving performance and efficiency. The BMW Z4 Roadster 3.0si accelerates from 0 to 100 km/h in 5.7 seconds, while it handles 

the elasticity test from 80 to 120 km/h in fourth gear in 5.5 seconds. 
The BMW Z4 Roadster 3.0si is also electronically limited to 250 km/h. 
Fuel consumption is only 8.6 liters super premium per 100 kilometers 
in the EU test cycle.

A Strong Middle Range: The Two 2.5-liter Six-Cylinder Engines.

Two engines each with 2.5 liter displacement complete the six-cylinder selection for the open two-seater: the BMW Z4 Roadster 2.5si with 
160 kW/218 hp is among the most powerful representatives of its displacement class on the market. The maximum torque of the inline six-cylinder is 250 Nm, which is constant between 2,750 and 4,250 rpm 
and allows the BMW Z4 Roadster to accelerate from 0 to 100 km/h in just 
6.5 seconds. The elasticity figure of 80 to 120 km/h in fourth gear, again 
in just 6.5 seconds, proves its engine power. The top speed is 240 km/h, and fuel consumption is 8.4 liters of super-premium grade per 100 kilometers. 
The engine satisfies the EU4 and ULEV II exhaust values.

In another configuration with 2.5-liter engine, the BMW Z4 Roadster 2.5i, 
is offered with 130 kW/177 hp and a maximum torque of 230 Nm. It replaces the old BMW Z4 Roadster 2.2i. The engine with greater displacement is distinguished by more power and torque, which is especially evident from low rpms during accelerating. The power specs of the BMW Z4 Roadster 2.5i: Acceleration from 0 to 100 km/h in 7.1 seconds, elasticity (80–120 km/h 
in 4th gear) in 7.0 seconds. Top speed is 229 km/h; fuel consumption 
is 8.2 liters super premium per 100 kilometers. Here again the engine satisfies the EU4 and ULEV II exhaust standards.

All inline six-cylinders generate enthusiasm, as is typical for BMW, with best-in-class dynamic performance and excellent smoothness. They have an a crankcase of an aluminum-magnesium alloy, a bedplate and a cylinder head cover of magnesium, VALVETRONIC infinitely variable valve system, infinitely variable camshaft displacement, double VANOS and four-valve technology.

BMW Z4 Roadster 2.0i: Get the True Roadster Feel.

The 2-liter four-cylinder engine in the BMW Z4 Roadster 2.0i forms the base variant in the range of engines of this series. With 110 kW/150 hp at 6,200 rpm and a maximum torque of 200 Nm at 3600 rpm, this inline four-cylinder also promises thoroughbred dynamic performance and unadulterated Roadster pleasure: The sprint from standing start to 100 km takes only 8.2 seconds and thus is handled just as quickly as acceleration from 80 to 120 km in fourth gear. The maximum speed is an outstanding 220 km/h. With fuel consumption of 7.5 liters super premium per 100 kilometers, the four-cylinder is quite economical, and through compliance with the EU4 and ULEV II exhaust gas 

standards is environmentally friendly. This engine is also equipped with the BMW innovations VALVETRONIC and double VANOS. Also utilized is the DISA intake system, a component that makes it possible to change the swing pipe length independent of the load of the engine. Combined with the 
engine control, this technique gives a level of response when the driver steps on the gas previously found only in sport engines with single throttle valves.

Six Speeds for All Models.

All variants of the new BMW Z4 Roadster come equipped with a six-speed transmission. The typical features of this transmission are short, precise shift paths, very smooth operation and precise travel of the center shift lever with always constant activation forces. As a result of the overall narrow gradation of the six gears as well as a large gearing spread between the lowest and 
the highest gear, the driver can quickly and reliably engage the ideal gear even with very sports-oriented driving style.

For the First Time at BMW: The New Sport-Automatic.

Offered as an additional highlight is the optional six-speed automatic transmission in the BMW Z4 Roadster 3.0si and 2.5si with shift paddles at the steering wheel. Combined with a re-tuned transmission, the sportiness of the BMW Z4 Roadster also becomes even more accessible for customers who drive automatics, without their having to forego the convenience of automatic gear selection.

Four Stars in the EuroNCAP Crash Test Assures the Highest Degree of Chassis Rigidity.

Designed from the beginning as a particularly sports-car-oriented open two-seater, the BMW Z4 Roadster has a chassis that represents the ideal in 
terms of weight and rigidity: With 14500 Nm/degree static torsion rigidity, it is 
the leader among the competition. As well as excellent performance on curves, one direct consequence of this is the outstanding performance of the Roadster in the demanding EuroNCAP crash tests: For an open two-seater, scoring four out of a possible five stars in these tests is a notable distinction. And more impressive still: in the EuroNCAP Test 2004, the BMW Z4 Roadster with 15.64 out of a possible 16 points for the front crash and 16 points for 
the side crash are the best results ever obtained on dummies in a roadster. 
For this achievement, it received the “EuroNCAP Best in Class Award.”

The BMW Z4 Roadster thus protects its occupants better than all vehicles 
in this class tested in the past. The occupant stress thus is even lower than in most hardtop vehicles.

The Suspension: The Star of Curves.

The BMW Z4 Roadster has a suspension that is perfectly matched to sporty locomotion. It provides everything necessary to guarantee driving pleasure to the limit. And if driving pleasure approaches the physical limits, regulatory systems ensure maximum active safety. The suspension, in the finely tuned springs and dampers as well as in its kinematics and elastokinematics, is logically designed for dynamic performance, agility and handling. In worldwide competition, the BMW Z4 Roadster in all its variants is among the most 
agile and best handling open two-seaters in existence. Anyone who wants it to be even sportier can opt for a sports suspension which is lowered by 
15 millimeters. The standard runflat tires were specially developed for the sports character of the BMW Z4 Roadster and feature particularly 
comfortable cushioning behavior without altering the agility of the vehicle.

BMW Z4 M Roadster: Ultimate Driving Pleasure.

Like the engine, the chassis of the BMW Z4 M Roadster is also in a class of its own. It originated through logical further development of the chassis especially designed for the BMW Z4 Roadster.

It offers still more driving pleasure but without impairing its suitability for everyday driving and the level of comfort. The new DSC (Dynamic Stability Control) sets standards for suspension control systems. In vehicles of the BMW brand, suspension control systems typically do not serve as suspension aids but instead help the driver to master critical driving situations in extreme conditions. The safety reserves of the Roadster suspension are very high.

With additional functions such as hill start assistance and brake drying, the new DSC makes a significant contribution to the ease with which challenging driving situations – from starting on an incline to sudden braking maneuvers on wet pavement – can be mastered. Thanks to the integrated function Dynamic Traction Control (DTC) for all variants of the BMW Z4 Roadster, the driver with the push of a button can increase traction and thus propulsion on stretches of road with a low coefficient of friction, such as on snow. In addition, he can adapt the driving behavior the BMW Z4 Roadster to higher dynamic performance demands and in this way make even better of use its sporty characteristics. Thus the DTC allows adaptively increased slip at the rear wheels.

Many Interesting Additional Functions. 

The new DSC offers the following additional functions: the start assistance system at the foot of a hill provides a brief automatic activation of the brake. This therefore prevents any inadvertent backward rolling of the automobile at inclines without it being necessary to start with the hand brake being applied. 

Safety is further increased through automatic fading compensation as well as the brake standby function with automatic pre-positioning of the brake pads. The automatic brake drying of the brake disks in the event of a wet roadway improves the response behavior of the braking system.

The BMW Z4 M Roadster uses the variable M differential lock combined with a DSC configuration which is tuned to it.

Electric Power Steering Optimizes Steering.

The BMW Z4 Roadster and the BMW Z4 M Roadster also differ 
in their steering systems: The BMW Z4 Roadster is equipped with the electromechanical servosystem Electric Power Steering (EPS) which emphasizes the dynamic, agile performance of the vehicle. It permits a very high degree of flexibility in the steering characteristic, an optimum compromise between steering damping and feedback and small operating forces 
during slow movement and in tight maneuvering. In addition there is very clear centering, i.e. an optimum return of the steering wheel to the null position. 
A servotronic function is standard.

Optimum Steering Precision.

The steering of the BMW Z4 M Roadster, on the other hand, is supported by 
a hydraulic servosystem. It makes possible steering maneuvers of unprecedented precision and maximum feedback concerning all driving circumstances. It has an overall gearing ratio of 4.7 : 1 which allows higher steering speeds and thus offers advantages for a very dynamic driving style.

Lightweight Brakes with Outstanding Performance.

Yet another innovation is the 17-inch front braking system of the 
BMW Z4 Roadster 3.0si. These brakes stand out for their extreme deceleration values, high durability and optimum long-term properties.

Compound High Performance Brakes Bring the M Power to a Halt.

With the floating compound high-performance system originally conceived 
for the BMW M3 CSL, the BMW Z4 M Roadster with its enhanced driving performance has a system that stems directly from motor racing. 
With this brake system, exceptional deceleration values can be achieved: 
Thus in the BMW Z4 M Roadster, the braking distance at 100 kilometers 
per hour is only 34 meters.

New Accents in the Design.

In their design, the updated BMW Z4 Roadster and the new 
BMW Z4 M Roadster logically extend the characteristic design language. 
The BMW Z4 Roadster displays moderate updating touches, including 
an altered front section, the lines of which have a stronger visual orientation toward the road. In addition, new fog lights and characteristic reflectors 
were developed. Thanks to new taillights with integrated light conductors and with more strongly horizontal lines, the modifications to the rear provide 
a wider, lower and more powerful impression. Materials of even higher quality and additional colors give the interior a very refined look and feel, but without sacrificing its sporty/purist character. 

Z4 M Roadster: High Performance Even in its Optics.

While it is clearly a BMW Z4 Roadster, the look of the BMW Z4 M Roadster emphasizes its superior high-performance character even more strongly. 
The functional and technical requirements are reflected directly and authentically in the design. Numerous details in the exterior and the interior distinguish it from the base model. Most noticeable is the front spoiler with 
its strongly X-shaped emphasis of lines and openings, the large air intakes and the low kidney grills and two striking precision lines on the hood. Reserved exclusively for the Z4 M Roadster is the double-spoke design of the 18-inch aluminum wheels. The rear is equipped with four distinctive tailpipes and a horizontal diffuser which are typical of an M vehicle.

The Interior: Sporty and Functional at the Same Time.

Inside, the BMW Z4 M Roadster displays a modern ambience in a sporty/ purist but also exclusive manner. Well-defined shapes and the best of materials define the character of the interior and signal the excitement of sports driving. Even the colors of the speedometer and the tachometer 
are typical for the M: black dial, white numbers, red needle and white, permanent illumination. The representation of the rpm range in the tachometer is the unique style familiar from other M automobiles: the yellow caution 
field and the red warning field give the boundaries of the acceptable range of engine speed depending on the temperature of the engine oil at a given moment. With rising oil temperature, the usable rpm range increases. This solution helps the driver to monitor the temperature intuitively. Other specific M touches include the steering wheel, shift knob and entry trim as well 
as the plated pearlescent chrome treatment of air conditioning and ventilation controls, door openers and door pulls. Three exterior colors reserved exclusively for the M model and five available for the entire series make it possible to give a very personal feel to the BMW Z4 M Roadster. In the 
interior, the desired individuality can be achieved with four colors, two leather furnishings in differing scope and three exclusive interior trims.

Room for Two.

The BMW Z4 Roadster and the BMW Z4 M Roadster offer – by open two-seater standards – a remarkably large cargo space for large baggage 
and small travel items: glove compartment, several storage compartments and an approximately ten-liter trunk in the rear partition are practical and 
well-designed. If needed, the variable soft-top case can be collapsed. 
The trunk volume is then expanded from the already generous 240 liters (sufficient for transporting two golf bags) to 260 liters (in the BMW Z4 M, 
due to the battery being situated in the trunk, from 200 to 220 liters).

A Soft Top with a Special Folding Mechanism.

The new BMW Z4 Roadster has an extremely space-saving foldable soft top 
in which the front, rigid section is placed over the material like a lid and locks in place flush with the body. It can easily be opened or closed with one hand. The heated rear window is made of scratch-resistant mineral glass. Available upon request is a fully automatic, electrically activated soft top (standard 
in the BMW Z4 M Roadster) which can be opened and closed even from the outside using the remote control for the door unlocking system.

Bi-Xenon Light for Optimum Vision.

Halogen double headlights are standard features on the BMW Z4 Roadster. Upon request – standard for the BMW Z4 Roadster 3.0si and for the 
BMW Z4 M Roadster – static bi-xenon headlights generate a maximum of high beam and low-beam illumination. The positioning light is produced by 
two light conductor rings so this BMW brand feature BMW now graces the vehicles of the Roadster series as well.

Protection through Two-Stage Brake Light.

Standard in all model variants of the BMW Z4 Roadster is the two-stage brake light which is very effective in preventing rear end collisions. When braking hard or when the ABS comes into play, the lighted surfaces within the 
rear light units get bigger. Drivers behind intuitively interpret this as emergency braking, react with timely and more intensive deceleration and as a result gain critical stopping distance. 

Wish List: Top-Class Audio and Navigation Systems.

As an addition to the base audio system, two outstanding HiFi systems were developed specially for the BMW Z4 Roadster. Likewise there are two navigation systems to choose from. This means that Roadster customers can benefit from the latest innovations that BMW has put into standard production in this area. The audio and navigation systems can be combined with almost all current telecommunications features.

2.2
The BMW Z4 Coupe Concept Study.

The BMW Z4 Coupe concept study will be presented to the American public for the first time at the NAIAS 2006 in Detroit. And it is expected to draw many admiring looks.

With this study, BMW is setting new stylistic, design and technical trends. 
The two-seater brings with it optimum conditions for outstanding performance and thus embodies the classic values of the BMW brand. And in view of the constantly growing market for premium sports cars with character, the decision to bring this sport coupe to production seems obvious.

Performance of a Thoroughbred Sports Car.

The very long hood, the “greenhouse” shifted to the rear and the short overhangs in front and in the rear impressively signal classic design features of the BMW brand: under the hood there is a longitudinally aligned inline 
six-cylinder engine which delivers its power to the rear axle. In combination with the long wheel base and a center of gravity realized far to the rear, 
the coupe even at rest gives the impression of relentlessly pressing forward. The new 3.0-liter inline six-cylinder engine with 195 kW/265 hp and a maximum torque of 315 Nm was selected as a sufficient power source for the BMW Z4 Coupe concept study. And this combination promises impressive driving dynamics for a corresponding production model. The sprint from 
0 to 100 km/h can be covered in well under 6 seconds, and the propulsion is expected to continue up to a top speed beyond the 250 km/h limit of the BMW production vehicles. Thanks to its being equipped with the most modern suspension control systems, the electrical power steering (EPS) and a high performance brake system, the power can be utilized in an optimum 
way and reliably mastered. The extreme chassis rigidity, which characterizes even the concept study, also ensures total driving performance and 
at the same time provides above-average crash safety for a sports car.

Contrasts Instead of Compromises: Dynamic Even in Design.

With uncompromising sporting and performance-oriented technology, 
the focus during the development of the BMW Z4 Coupe was on driving performance. And the designers have taken an equally uncompromising approach to realizing the visual dynamics. Contrasts produce tension and tension produces dynamics in the design. The fascinating esthetics of the concept study being presented builds on the expressive design language 
of the BMW Z4 Roadster. The interplay of concave and convex surfaces 

merging into striking lines not only gives the chassis a unique character but also a touch of visual dynamics even at a standstill. A flowing roofline characterizes the BMW Z4 Coupe as a classic coupe with a center of gravity visually shifted to the rear axle. The recess in the middle of the roof again reinforces the sporting look and character. The combination of these elements conveys a forward-looking dynamism. The coupe appears low, fast and at the same time elegant.

The glazed portion of the passenger cell – the “greenhouse” – visibly tapers out into the rear end. As a result, the rear wheels are visually emphasized and appear powerful and muscular. The spoiler designed into the rear lid also ensures optimum aerodynamic conditions; the third brake light is integrated into the rear lid beneath the spoiler. The spoiler and brake light also emphasize the width of the rear end.

The seam around the rear lid extends discreetly along the rear side windows and then merges with the sill line. Thus even with the rear lid open the sporting look of the rear side windows with the characteristic Hofmeister knick is visible. Under the rear lid, the BMW Z4 Coupe offers remarkable luggage capacity for a sports car.

The exterior paintwork in “Glacier Silver” which was developed exclusively for the study gives the coupe a silky-matt glossiness of a solid aluminum sculpture. Nineteen-inch aluminum wheels, clearly showing their three-dimensionality and with an intentionally dark finish to contrast with the exterior paintwork, highlight the concentrated, powerful overall impression. 
They were designed exclusively for this study and were produced using elaborate casting technology.

Dynamics for the Senses: The Interior.

With great attention to detail, BMW’s color and trim designers created a unique, tailored interior for the BMW Z4 Coupe. Top quality ultra-modern materials were exclusively combined for this concept study and produced as a one-of-a-kind. The refined interior of the study thus points far into the future 
of interior design which will be possible even for series production models. 

Like the exterior, contrasts instead of compromises again provide dynamics and tension in the interior of the concept study. The material and color configuration link the technical and sporty exterior character of the study to soft and harmonious elements in the interior, thus creating a space of tranquility.

Matt and gloss contrast in the many solid aluminum elements and visually bring the technology of the vehicle into the interior. At the same time, 
soft top-quality leather in warm brown tones radiate a sense of security in the interior of this driving machine. The coolness of technology and homely warmth – in the BMW Z4 Coupe concept study this is not a contrast, but a harmonious combination. There is a striking interplay between bright and dark surfaces. Black and colored surfaces delimit function levels from each other. The driver experiences the black surfaces on the level of the sill line as a clear demarcation from the exterior which at the same time conveys to him a 
sense of safety. The contrasts and the brightness of the interior space signal openness and spaciousness. This creates a spatial impression which is further intensified by the distribution of colors on the dashboard and the interior trim.

Polished and Woven Leather Reflect Tradition and Modernity.

Silky polished leather and classical, timeless woven leather in the interior of the BMW Z4 Coup concept study contrast with velvety suede leather. 
The aluminum pedals and the footwell are provided with inserts of robust bend leather. The high quality material combinations are also found in 
the design of the luggage space and the pieces of luggage integrated into it.

Aluminum Becomes an Experience for Sight and Touch.

The interior is dominated by polished and brushed aluminum parts alongside leather, whose subtle matt/glossy contrast gives a sculptural and technical effect. The three-dimensional rings around the round instruments, the steering wheel spokes, the door handles and pulls for storage compartments, the air conditioner adjustment knobs, the pedals and loading trim 
of the luggage compartment are milled from a single block of aluminum. These solid aluminum elements are both a visual and a tactile experience.

Concept Car with Good Chances on the Market.

Specifically designed for the driver with sporting ambitions and for active driving, the BMW Z4 Coupe concept study conveys to the occupants 
the direct proximity to the road and unadulterated driving pleasure. At the same time, highly developed components for transmission, suspension 
and safety also fulfill the technical demands for a coupe. And for a sporty two-seater, the coupe also offers adequate room and a degree of comfort and 
ease that are now indispensable for today’s enthusiastic sports car fan. 
The prospect of a visually stunning two-seater offering extraordinarily dynamic performance which at the same time is highly suitable for everyday 
use makes a series production of the BMW Z4 coupe all the more attractive.

2.3
BMW EfficientDynamics.

2.3.1
High Precision Injection: 
 
The World’s First Direct Fuel 
Injection System Offering True 
Fuel Economy Benefits in 
Everyday Driving Conditions.

Despite their evolution over more than 100 years, gasoline and diesel engines still offer great potential for development. This is also true for increasing their efficiency and the associated reduction of fuel consumption. For the BMW engineers, there is no doubt that the internal combustion engine will continue to be the basis for the propulsion of automobiles in the future. For this reason, they are concentrating primarily on further developing the potential of 
the internal combustion engine in the field of efficient energy exploitation. 
This approach is leading to successes which can be easily quantified 
even in everyday operation. The optimization of the efficiency of an engine yields advantages in all operating conditions while accessory systems 
often only provide benefits in certain driving situations. And no other drive concept meets all the demands which are placed on an engine from 
BMW in the areas of exciting performance and dynamics.

Current BMW drive systems are ahead of the competition in terms of what can be achieved today, as many international awards prove. Thus in the year 2005, six out of ten possible class winners of the renowned “Engine of the Year Awards” went to BMW, including the prestigious “Best Overall Engine of the Year Award.”

With the introduction of a technology for lean direct fuel injection under 
the name High Precision Injection, BMW is solving the conflict of interests between sport-oriented power and low fuel consumption as never 
before. Even in comparison with the already very efficient BMW engines with VALVETRONIC, High Precision Injection will provide fuel savings in the European test cycle of up to 10% and savings in actual operation of 5% to 15%. With High Precision Injection, the full potential of direct fuel injection 
can be developed for the first time.

Previous direct fuel injection systems were not able in practice to realize the predicted fuel consumption advantages. The first solutions presented in 
this area could not be brought into harmony with the demands made at BMW. For this reason, BMW in the year 2001 introduced an alternative technology offering the best possible fuel economy, the throttle-free, load-control concept VALVETRONIC. 

Parallel with this, however, intensive development of direct fuel injection continued at BMW as well because even greater fuel savings can be realized with it than with all other alternative processes.

As the world’s first producer, BMW is now mastering with High Precision Injection a solution suitable to large-scale production which opens 
up fuel savings potential even in practical operation which was not previously possible with other technologies.

The essential innovation of the process developed by BMW is that a targeted stream directed into the combustion chamber for the mixing of fuel and 
air is no longer required. Instead, the BMW engineers achieve the necessary mixture preparation through a stable, cone-shaped configuration of the injection stream in the combustion chamber. Ignition takes place directly in the area of the injection stream. It is therefore referred to as “jet-guided” instead of “air- or wall-guided” direct injection. The positioning of the injection valve, configured as a piezo-injector, centrally between the valves and the sparkplug which is also centrally positioned represented a challenge that could not previously be overcome because of the high temperatures and pressures and above all the confined space in the cylinder head. 

Thanks to the new direct fuel injection technology, these obstacles have 
now been overcome for the first time. The result is a very robust combustion process which – in contrast to earlier solutions on the market – functions across a broad operating range. This means that the engine can now be operated from idle all the way to high rpms and loads with a surplus share of air. The achievable fuel economy advantage is correspondingly greater. 
This is significantly different from the other solutions available on the market which only allow leaner operation in a small window. In addition, High Precision Injection does not require any compromise in the configuring of the cylinder head and pistons at the expense of the high maximum rpms and power values that are typical of BMW. High Precision Injection will be first utilized in the European markets. With increasing availability of sulfur-free fuel, on which the NOx catalysts of these engines depend, other markets will be successively introduced.

2.3.2
Brake Energy Regeneration 
 
and Automatic Start-Stop: 
 
Fuel Savings Without Sacrificing 
 
Typical BMW Driving Pleasure.

As an improvement within the engine, High Precision Injection makes the greatest single contribution to reduction of fuel consumption. But other measures are also producing further noticeable fuel savings: up to 10% in the European test cycle and 5% to 15% in practical consumption are achievable.

A common denominator of all measures taken by BMW is that they will already be available in many models when the ACEA self-commitment to 140 grams per CO2 per kilometer comes into force in 2008. As a result of their effect across the entire range of BMW models, they will make a much greater contribution to lowering the fuel consumption of the fleet than offering just one model with an elaborate package of technologies instead. In this 
respect the strategy selected by BMW differs significantly from that of other manufacturers.

Significant components of the BMW technology package are Brake Energy Regeneration Automatic Engine Start-Stop. In a system known as Brake Energy Regeneration, BMW, through intelligent control of the alternator is able to recover energy that in the past was released as heat at the brake disks. 
In simple terms, whenever the driver brakes or even simply takes his foot off the gas, kinetic energy of the vehicle is converted into electrical energy through the alternator and is fed into the battery. This stored energy becomes available again in the on-board electrical network as the vehicle is driven. 
This relieves the workload for the alternator and thus the internal combustion engine and this saves fuel. Another result of this is that during acceleration 
of the vehicle, more torque is available to the wheels because less force must be drawn off to drive the alternator. All of the essential components for this system are already present in modern vehicles. They only have to be slightly modified to make optimum use of the potential. It is possible to make fuel savings at relatively low cost, for which much more elaborate systems would otherwise have to be utilized. The BMW solution is sustainable not only 
in ecological aspects but also in economic terms. And this solution is all the more attractive in that all of the driving pleasure so typical for a BMW is preserved.

The second essential component of the technology package is an Automatic Start-Stop system for the engine. In more and more models in the future, 
the Automatic Start-Stop will switch off the engine automatically when the vehicle sits at a red light or at a closed barrier. If the driver steps on the 
clutch or the gas pedal, the engine is immediately started again. Especially in city traffic and under stop-and-go conditions, a significant quantity of fuel 
can be saved in this way. Similarly as in the case of the intelligent control of the alternator for Brake Regeneration, the Automatic Engine Start-Stop system is based in principle on conventional components. Software developed specifically for this purpose links the various sensors involved, the starter and the alternator controller with each other with the aim of configuring the switching off and starting of the engine as comfortably and as reliably as one would expect when driving a BMW. The principle of Automatic Start-Stop when applied in a logically consistent manner proves to be one of the most efficient fuel economy measures currently available.

2.3.3
BMW Active Hybrid: 
 
More Dynamic Performance, 
 
Less Fuel Consumption.

At NAIAS 2006, the BMW Group will present a trendsetting solution for efficient dynamics: the BMW Active Hybrid drive concept. It combines novel technological developments in the area of drive, transmission and 
energy storage which will now be unveiled for the first time in combination in 
a concept vehicle. This study, the BMW Concept X3 EfficientDynamics demonstrates how great the fuel savings potential can be in a vehicle close 
to production readiness. 

In addition, it offers a real insight into the most important BMW innovations in this sector. Thus, for example, transparent sill-board trims reveal copper-colored electrical energy storage units. They are a basic component of the BMW Active Hybrid concept. They make a significant contribution to increasing both the spontaneity and the performance of vehicles and the same time to lowering fuel consumption. This is made possible through the recovery of energy which supplies an auxiliary electrical drive unit. The BMW Concept X3 EfficientDynamics is a technology medium which impressively demonstrates how driving pleasure with high performance and low fuel consumption may continue to be possible in the future.

Energy Management BMW Style: Great Performance and 
Optimum Fuel Economy.

The BMW Group defines “Hybridization” as the intelligent management of energy flows in the vehicle. A hybrid concept must fulfill all of the properties typical for BMW such as dynamic performance with excellent fuel economy, must be suitable for all application conditions and must be available for the broadest possible utilization in the range of models. This philosophy is followed by the technology of the BMW Concept X3 EfficientDynamics which clearly differs from the hybrid systems that are currently being realized 
and conceived: it is based on a particularly efficiently functioning internal combustion engine. Its core element, however, is an active transmission 
that accommodates the electric motor including electronics without additional space requirements. It also has another special feature: this active transmission is not supplied by a conventional battery but instead by high-performance capacitors. 

Higher Performance, Lower Emissions.

Driving performance calculations on the basis of the BMW Concept X3 EfficientDynamics technology medium indicate how advantageous the 
BMW concept is: as the data generated in a computer simulation show, the concept vehicle accelerates significantly faster than a comparable production model with a conventional drive unit. The spurt ability of the technology medium is calculated at around 6.7 seconds for accelerating from zero to 
100 km/h, and top speed is around 235 km/h. This performance is coupled with a reduction of fuel consumption and the associated emissions by 
around 20% in relation to the European driving cycle. The intelligent management of energy streams therefore pushes the virtues of the classic BMW to an economical peak.

Dynamic and Economical Base Engine Technology: 
Six-cylinder Engine with Jet-Guided Direct Fuel Injection.

This synthesis of economy, ecology and driving pleasure is made possible thanks to an intelligent combination of combustion and electric engines. Serving as the dominant power source is traditionally a BMW inline six-cylinder engine in its most advanced embodiment: a gasoline engine with 
High Precision Injection, a jet-guided direct injection system, which will allow significantly improved efficiency with higher torque and nominal power 
values than the current generation of engines.

The jet-guided direct injection system is not the only special feature: 
the six-cylinder engine will be the first engine without V-belts, because auxiliary components such as the steering servo pump, brake servo and air conditioning compressor are driven by their own electric motors. The electric motor of the active drive system functions as the alternator.

Advantage of the Electric Motor: High Torque from Standstill.

With the supplemental use of the electric motor, its physical properties can 
be utilized in an optimum way: Even if purely electric drive systems are inferior to the internal combustion engine, the combination of the two technologies yields attractive advantages. While the internal combustion engine as a system can only develop torque above a minimum rpm level, the electric drive 
unit produces its full torque from standstill. In addition, electric motors develop relatively high torque even with low power configurations. As a result of 
this characteristic, the electric motor makes possible direct acceleration from standstill, while when using an internal combustion engine for starting from standstill, a clutch is always required. 

With the increase in engine speed, the power of the two types of drive increase in a virtually linear way. With increasing power, however, the electric motor requires a correspondingly larger energy storage system – the 
weight of the batteries or fuel cells in this case soon reaches the practical limit. As soon as the electric motor has achieved the maximum power as it accelerates, its torque drops disproportionately. 

Powerful Combination: Combustion Engine with Boost Effect.

On the basis of the special characteristics of the electric motor, it was clear to the BMW engineers that its relative total benefits are greatest at low rpms. 
In this low rpm range, the combustion engine delivers only a portion of its full torque, however. So instead of developing elaborate engine-speed measures for the combustion engine, the BMW engineers developed a concept in which an electric motor is used to boost the drive force.

Pure Expertise from BMW: The Active Transmission.

The BMW development team investigated many combinations of electric motor and combustion engine for one common drive system and 
found a suitable solution: the BMW Concept X3 active transmission system EfficientDynamics. Within the housing of an automatic transmission, 
it accommodates the six driving gears, the electric motor along with two clutches and the complete control and power electronics. Thus they succeeded in developing a concept which houses the complete auxiliary drive system in the space reserved for the hydraulic torque converter and the 
lock-up clutch without affecting the package.

To accomplish this, the BMW engineers developed an extremely compact, weight-optimized electric motor at the entrance to the transmission. 
The electric motor, which was designed for 30 kW, has the advantage that for short periods of time it can yield up to 60 kW – a feature that is very useful as a booster and at the same time allows for compact design. The synchronous electric motor runs with operating voltage of 100 to 200 volts. 
This corresponds to the range of system voltage of the integrated power electronics.

Electric Motor with Two Clutches Replaces the Torque Converter.

In addition to its primary drive function, the electric motor can also utilize the gear ratios and can assume other functions with differing power and torque requirements. An example: In the usual automatic transmissions of today, 
a hydraulic torque converter performs the function of the start-off clutch. 
This function can also be transferred to the compact electric motor.

Therefore in the active transmission system, the electric motor – boxed in by two oil-bath clutches – both replaces and functions as the torque converter and the lock-up clutch. The first clutch connects the internal combustion engine to the electric motor while the second connects the electric motor to the transmission. Because the entire arrangement including power electronics fits in the transmission housing, it can be installed in place of a conventional BMW automatic transmission. This compact design makes the BMW active transmission unique in the worldwide development of hybrid drive units.

Bundled Energy: Take off Electrically, Accelerate with the Six-Cylinder.

However, the integrated hardware is only one of the innovative features of the BMW Active Hybrid concept. Another advantage is the operating strategy, because the driver does not have to first start the internal combustion engine. Instead, all he must do is press the gas pedal and the vehicle takes off. In the active transmission system, the first clutch between the internal combustion engine and the electric motor is open at this moment, while the second joins the electric motor and the transmission. The automobile starts up completely silently using the electric motor. As soon as the automobile is in motion, 
the first clutch gently closes and the internal combustion engine starts up. 
The electric motor at this moment simultaneously assumes the function 
of the starter for the internal combustion engine. This intelligent operating strategy allows the entire start-up and acceleration process to proceed comfortably and smoothly.

Up to 600 Newton-meters: As Powerful as a Diesel Engine, 
as Responsive as a Gas Engine.

The energy strategy of the trendsetting BMW hybrid concept combines spontaneous power and performance with optimum energy utilization: 
if the driver brakes to a stop, the internal combustion engine is switched off. Thus while the vehicle is at a stop, no fuel is consumed and there are 
no emissions. With the first pressure on the gas pedal, the start-up process repeats in the manner typical for the active hybrid concept. First the electric motor sets the vehicle in motion. If the driver continues to depress the gas pedal, he pushes along with a torque of 400 Nm and power of up to 60 kW. 
At moderate accelerations, the internal combustion engine is not used, 
and the vehicle is powered solely by the electric motor. Only in the case of relatively strong acceleration and higher speeds does the internal combustion engine power the vehicle.

For a fast start from standstill, the combustion engine is started simultaneously. In the low engine-speed range, the torques of the two engines thus overlap and below 1,500 rpms jointly achieve a value of up to 600 Newton meters. This opens up a new dimension for a gasoline engine because at these values even the power of the BMW three-liter diesel engine is exceeded. Up to 
the range of around 3,000 rpm, the electric motor supports the combustion engine; upon passing this rpm value, depending on the driving dynamics it is either currentless or is switched to the charging function.

More Power in All Six Speeds.

But the active transmission concept not only offers advantages when starting off. As the electric motor is positioned in front of the transmission it can always be utilized as an additional injection of power when the combustion engine 
is operating at low engine speed. Precisely controlled activation of the two drive engines ensures that the additional power of the electric engine acts only for very short periods in normal operation, as in start-off. Around three 
seconds – as the BMW developers determined – are sufficient in the vast majority of load cases to achieve a significant boost effect and at the same time to achieve significant fuel savings.

Driving Performance at its Best: Accelerate Fast, Charge Fast.

The generally short operating phases of the electric motor have a further advantage: the quantities of energy which the electric storage system must provide are correspondingly small. And the electric storage system is 
charged again immediately after the energy is drawn out, even before the next time it is needed. For this purpose, the electric motor is converted in braking and overrun conditions into alternator operation. Even during the charging process, the integrated character of the Active Hybrid concept is in effect. 
The alternator not only recharges the high-voltage energy storage system but also recharges, through a converter, the conventional 12-volt on-board 
battery. In order to avoid drag losses, the clutch between the combustion engine and the electric motor disengages during this process. 
Thus the active transmission is able to recover kinetic energy that in conventional vehicles is converted to heat and is lost.

Unique: A Full Energy Storage System – Every Time the Brake Pedal is Pressed.

In practice, the advantages of the Active Hybrid concept are especially clear in everyday traffic situations. An example: even though the electric storage 
units discharge if the driver steps on the gas pedal in the acceleration phase in stop-and-go traffic, during subsequent deceleration they are recharged 
again just as quickly. Thus significantly less energy is lost than in the case of conventional drive systems. In precisely these types of driving situations 


with strong changes in load, the fuel consumption of a combustion engine, 
on the other hand, is always significantly increased. The BMW Active Hybrid thus offers the driver two advantages at one time: even more driving performance with significantly lower fuel consumption at the same time. 
In addition, the energy storage system if needed can be recharged through 
the combustion engine. The regulating strategy of the BMW Active Hybrid is designed not to give out more electric energy than even in the worst case scenario can be reloaded again within a very short period of time. This means that in actual operation, the driver never experiences a loss in power as a result of an empty electric energy storage system. The BMW active Hybrid therefore drives the same under all conditions.

Optimum Energy Storage for Dynamic Vehicles: Super Caps. 

Conventional batteries are quite unsuitable for the application profile of the BMW Active Hybrid which is characterized by a high degree of dynamic performance with short charge and discharge times. Instead, the mode of operation requires the use of electric storage units with extremely high 
power density. 

For this application, double-layer capacitors, also referred to as Super Caps, have a clear advantage compared to electrochemical batteries. The specific power density of the Super Caps is around 15 kW/kg. A nickel/metal hydride battery, on the other hand, produces only around 1.3 kW/kg. And that is by 
no means merely a theoretical difference – this ratio also applies when used in a vehicle: Under actual operating conditions, the power density of double-
layer capacitors is more than 5 kW/kg, while batteries in practice do not even attain 0.5 kW/kg. This ratio also has an effect on the power potential of 
double-layer capacitors. Thus under the same conditions of weight, voltage and draw power, the efficiency level of Super Caps comes to 98%, while 
that of NiMH batteries is 84%.

Full Broadside: Copper Red Super Caps in the Side Sills.

In the BMW Concept X3 EfficientDynamics, the Super Caps cannot be overlooked: Copper red tubes are integrated into the transparent side sills. This installation site is optimum in view of the lateral and vertical dynamics 
as well as from the aspect of space. Along with the Active Transmission, 
they form core elements of the concept vehicle. Super Caps can absorb a large amount of electrical energy in a fraction of a second and can release 
it just as rapidly. In the past they were utilized primarily in wind energy systems as maintenance-free energy storage systems with unlimited useful life. 
The Super Caps utilized in the demonstration vehicle BMW Concept X3 Efficient Dynamics measure around 50 millimeters in diameter and have 
a total capacity of 190 kilowatts.

Minimal Internal Resistance: Switching from Charging 
to Discharging with No Loss of Energy.

In spite of clear advantages in power density and effectiveness, capacitors 
at first glance have one drawback compared with electrochemical batteries: their significantly lower energy density. This negative aspect, however, 
is only theoretical, since in view of their useful life, only a fraction of the available energy density of electrochemical batteries is used today. The ratio is around 5 watt hours per kilogram (Wh/kg) for NiMH batteries compared with 
4 Wh/kg for Super Caps. Another reason is that batteries have a high internal resistance which rises dramatically as discharge progresses. A high internal resistance means high energy losses during charging. With the utilization of conventional batteries in a hybrid drive system, a large part of the energy recovered in braking is therefore lost and the charging process takes longer. The internal resistance of Super Caps in contrast is practically zero – regardless of the charge condition. In practice this means that the cycle of charging and discharging can be repeated as often as needed and in the very shortest time. Thus the Super Caps offer optimum conditions for use in 
stop-and-go traffic, by way of example. The total capacity of Super Caps of 190 kilowatts is also sufficient for utilization in a very dynamically driven vehicle. The driver can also move the vehicle purely electrically, for example for parking or tight maneuvering. The Super Caps will deliver sufficient energy for this purpose.

BMW Hybrid Vehicles: 15 Years of Research and Development. 

BMW group engineers have been working since the beginning of the 1990s to develop a hybrid drive that is both powerful and suitable for everyday driving. In particular, they have focused on the development of a disk-shaped electric motor, suitable for use in a vehicle and now utilized in the concept vehicle BMW Concept X3 EfficientDynamics. In addition, the active transmission of the concept vehicle is based on long-term development work. As early as 1991 BMW announced an “electric transmission” for patenting. This meant that the direction was set but there would still be a long way to go before a version of this transmission suitable for practical use was developed. Various prototypes were built in the 1990s but due to the weight of the batteries and the electric drive components, the high demands that BMW places on market-capable vehicle concepts could not be sufficiently met for a long time. The demonstration in the BMW Concept X3 EfficientDynamics of what is technically feasible is all the more significant. With this vehicle, BMW is impressively proving how the combination of different innovations for the reduction of fuel consumption can lead to a solution which is effective even in everyday operation. The BMW Concept X3 EfficientDynamics has become an attractive – and thus highly suitable for the market – version for the future, however, above all because it combines maximum efficiency with heightened driving pleasure.

3.
Innovations for More Driving 
Pleasure.

The BMW Group will present itself to the public during the North American International Auto Show (NAIAS) 2006 in Detroit as a forerunner and pace setter in the development of new technologies. The innovations in the fields of engine technology, transmission technology and vehicle electronics to 
be presented there impressively demonstrate how BMW defines progress in automobile construction: More driving pleasure, more safety and more comfort.

New engines that are particularly powerful and at the same time economical, the sophisticated all-wheel system xDrive system and futuristic driver assistant systems testify to the high degree of innovation of the German producer. 
BMW is introducing the new 195 kW/265 hp 3.0-liter gasoline engine with magnesium-aluminum alloy block as the world's lightest six-cylinder drive of its performance class. A further highlight is the V10 high performance engine, which was awarded the title “Engine of the Year” by an international jury 
and which brings its 373 kW/507 hp to bear in the BMW M5 and BMW M6 models. Providing additional driving performance, but also safety, is the intelligent BMW xDrive all-wheel drive system that is now also available for the new 3 Series. In addition, BMW is setting new standards in the field of vehicle electronics. And two driver assistant systems are helping make driving in the dark both safer and more comfortable: the BMW Night Vision system and the novel High-Beam Assistant. They will also be presented at NAIAS.

The most important automobile show on the American continent will take place from January 8 through 22, 2006, in Detroit. For the international automobile industry it is not only a traditional kick-off for the year, but is also always a performance show for innovations in the field of vehicle development.

3.1
The BMW Inline Six-Cylinder 
Gasoline Engine with Magnesium 
Block.


With its new inline six-cylinder, BMW is strengthening its leading position in the world in the field of engine construction. The newly developed 3.0-liter gasoline engine with a total weight of 161 kilograms is the world’s lightest six-cylinder drive unit in its performance class. Thanks to power of 190 kW/258 hp and a broad useful rpm range up to 7,000 rpm, this drive unit also sets new standards in terms of power to weight ratio: At 1.18 kilowatts per kilogram, the new six-cylinder takes the leading position with respect to power per kilogram. The maximum torque of 300 Nm is constant between 2,500 and 7,000 rpm. This also results in optimum values for use on the street. Unique driving performance is combined with exemplary efficiency.

Increased power and reduced fuel consumption are the results of logically applied lightweight construction. In the new inline six-cylinder engine, magnesium is used in series production for the first time in the world as the material for the water-cooled block, for the bedplate and for the cylinder 
head cover. In so doing, the BMW engineers made a revolutionary technical advance particularly in the construction of the block. With the first ever combination of a magnesium jacket and an aluminum insert, this satisfies the highest demands for rigidity, acoustics and long life of the block. 
The new aluminum-magnesium combination is only 57 % of the weight of a comparable cast iron block, and the weight advantage compared with 
a pure aluminum block is 24 %. Added to this is the advantage from the use of a magnesium bedplate. The resulting gain in structural and torsional 
rigidity improves the fatigue strength of the construction and makes possible an increase in the maximum rpms of the engine to 7,000 rpm. Topping off 
the lightweight construction principles is a cylinder head cover which is also made of magnesium.

Magnesium is used to optimize the weight which has a discernable positive effect on both the smoothness of the engine and the agility of the entire vehicle. The new inline six-cylinder engine is thus the epitome of efficient performance in which an increase in power goes hand in hand with a reduction in fuel consumption. Also making a critical contribution to this is VALVETRONIC, utilized for the first time in a six-cylinder engine, 
for the regulation of duration and timing of the opening of the valves.

This throttleless load control provides responsiveness and efficient utilization of fuel in equal measure. In the new 3.0-liter engine, the second generation of the VALVETRONIC is utilized for the first time. For the average for all operating conditions, it produces a reduction in fuel consumption in the EU test cycle of 10%.

And another first in automobile construction: the electric water pump that 
only runs when it is actually needed and in addition requires 90% less drive power than a conventional pump.

3.2
The V10 High Performance 

 
Engine for the BMW M5 and the 
BMW M6.

With an award-winning masterpiece under the hood, the models BMW M5 and BMW M6 are at the starting line. Both the sedan and the coupe are powered by the new V10 high power engine. Immediately following its debut, this power unit, which is unlike any other in the world, was honored in three categories with the title “Engine of the Year”. With a displacement of 5 liters, the ten-cylinder aspirated engine generates power of 373 kW/507 hp and a maximum torque of 520 Nm. With this, both the BMW M5 and the BMW M6 achieve performance values that exceed the previous standard for their respective vehicle class.

With these milestones of modern engine construction, peak values are 
a matter of course. With a maximum of 8,250 rpm, the ten-cylinder engine bursts into regions that in the past were reserved for thoroughbred racing sports cars. The specific power of 100 hp per liter displacement is also at motor racing level. At only 240 kilograms, the five-liter unit is also an absolute lightweight compared with its power. Weight-optimized construction, extremely sophisticated engine electronics, high-pressure double VANOS for controlling the camshaft and knock and ignition sensors with ion-stream technology are the technical highlights responsible not only for the power but also for the long useful life of this extraordinary power unit. A further innovation is the lubrication which is regulated for transverse force. With the aid of four pumps it compensates for non-uniform oil distribution as a result of centrifugal force when traveling through curves at particularly high speeds. 

The engine power is transmitted to the rear wheels by a likewise completely re-designed seven-speed SMG transmission specially configured for the demands of the M models. It can be controlled either using the central shift lever or through paddles on the steering wheel. In both cases, the driver 
enjoys almost flowing gear changes of unrivaled speed. Interruptions of the flow of power are hardly perceptible. So as to completely match the shift characteristics to individual needs, a Drive Logic function is available to the driver, providing a selection of eleven shifting options.

3.3
The BMW xDrive Intelligent All-Wheel Drive System.

Four-wheel drive is on the advance: With a record number of 20 models, 
BMW expanded its selection of four-wheel drive vehicles to new dimensions. Following the SAV (Sports Activity Vehicle) models BMW X5 and BMW X3 
and the BMW 5 Series, now the sedan and touring models of the new 
BMW 3 Series are optionally equipped with the new xDrive transmission system. As well as the broad model range, the technical progress of the xDrive makes the BMW four-wheel program attractive. For the first time, 
an intelligent – i.e. electronically controlled – fully variable, stepless four-wheel drive system is being introduced into the intermediate class of automobiles. The system optimally combines the dynamic qualities of the standard BMW transmission with the traction advantages of four-wheel drive technology.

The current BMW xDrive reacts with unrivaled speed to changed driving situations and spontaneously and fully automatically adapts the distribution of power to the conditions at a particular moment. Thus the BMW four-wheel drive shows its strengths not only on rough terrain but also provides unique agility and driving dynamics on the highway. In contrast to conventional 
all-wheel drive with its fixed distribution of force between rear and front axle, the BMW xDrive system uses an electronically controlled multi-plate clutch. 
At lightening speed, it provides, steplessly and fully variably, the best distribution of engine power between the rear and front wheels in every driving situation. This means that at all times each axle receives precisely the 
required drive force for maximum propulsion. The result is a clearly perceptible gain in driving safety and stability as well as agility and traction.

In normal straight-ahead driving, the BMW xDrive system distributes the drive power between the rear and the front axles in a ratio of 60 to 40. Thus the 
feel of rear-wheel drive typical of BMW is retained. On curvy stretches of road, the xDrive system intervenes to enhance driving dynamics by transferring the optimum drive power to each axle at every point in time and thus significantly minimizing the tendency to oversteer or understeer. Also the interaction between the DSC (Dynamic Stability Control) suspension system and the four-wheel drive system promotes safety as well as agility and traction. On the 
road, the DSC system can intervene significantly later. On slippery surfaces, it assumes the function of a transverse lock: A spinning wheel is electronically braked and the driving force is directed to the other side of the axle. As in every BMW, in all-wheel drive models, the DSC system can also be switched off. Thus drivers particularly oriented to sports driving can enjoy dynamic driving 

qualities in controlled drift through intentional oversteer. In addition, in the four-wheel versions of the BMW 3 and 5 Series the DTC (Dynamic Traction Control) function, already familiar from the rear-wheel drive models, is also available. 
For difficult traction conditions and for a particularly sporty driving style, this mode allows greater slip and somewhat stronger yaw angle without foregoing the safety of the DSC system when needed.

3.4
BMW Night Vision 
 
and High-Beam Assistant.

BMW provides increased safety and comfort in night driving with two new driver assistant systems that are now available as options for several model series. BMW Night Vision in particular provides a new dimension of optical perception. A thermal imaging camera detects people, animals and objects in front of the vehicle even before the human eye can recognize them in the headlights. The image thus generated is transmitted to the central monitor where the objects perceived are displayed with the brightness indicating the amount of heat registered by the camera. Humans and animals thus are displayed particularly prominently. The thermal imaging camera captures a range of up to 300 meters in front of the vehicle. BMW Night Vision is being offered for the first time for the vehicles of the BMW 7 Series.

High-Beam Assistant, offered by BMW as an option for models of the 
5, 6 and 7 Series, gives the best possible vision for night driving. In this system, 
a camera sensor integrated into the rearview mirror mount registers 
traffic conditions and automatically controls the switching on and off of the high beam. If the road is not sufficiently illuminated, the high beams are automatically activated. However, the sensor also recognizes the headlights and tail lights of other vehicles. As soon as the light of the high beams 
reaches another vehicle, they are promptly switched to dim to avoid dazzling other drivers.

With the two new driver assistant systems, BMW is making a further contribution to increasing road safety with the aid of technical innovations. 
In addition, both systems can reduce the strain on the driver while driving in the dark, which of course as a rule is particularly stressful. BMW Night Vision and High-Beam Assistant thus provide a significant gain in comfort.





































