

6. Driving the new MINI

Revised powertrain and drivetrain offers: new engines including BMW Group’s cleanest ever; six-speed ‘box for all models and paddle-shift automatic an option; sharper chassis, Sports suspension and Sports button; new Electric Power Assisted Steering; improved electronic driver aids including DSC; fourth generation Run-flat tyres.

Engine

Raise the bonnet on any of the new MINI models and four brand new BMW-designed engines are revealed; three of them built in the UK. All models feature engines that offer more power, fewer emissions and reduced fuel consumption. They are key factors in the drive for even greater driving enjoyment and even lower costs-of-ownership.

Erich Sonntag, MINI’s drivetrain project manager, proudly praised the new engines: “With these new engines we have succeeded in transferring sophisticated and technically demanding engine technology into the small-car segment.”

MINI One

The 1.4-litre four-cylinder engine in the MINI One is derived from the 1.6-litre unit that features in the current Cooper model, and therefore boasts the same features and technology. Smooth power delivery and maximum efficiency are achieved using fully variable valve control, through a system based on BMW Group’s unique VALVETRONIC technology.

This innovative valve management system adjusts intake valve lift and opening times within fractions of a second to meet the immediate power and performance requirements of the driver. The big advantage is that it replaces the conventional throttle butterfly on “normal” engines to instantly translate any movement of the throttle pedal directly into engine speed. Intake valve lift is varied infinitely between 0.2 and 9.5 millimetres, the switch between these maximum and minimum distances taking just 300 milliseconds. 

In addition to variable control of valve lift on the intake, valve timing is also controlled on the outlet stroke. This enhances the torque curve to deliver not only high torque at low engine speeds, but also high power at high speeds.  
What does it mean? A minor matter of major reductions in fuel consumption and emissions! 

The average fuel consumption figure is 49.6 mpg – an efficiency increase of 15 per cent compared to the outgoing model.  

Maximum output of 95hp at 6,000rpm is produced by the compact engine, which is constructed from lightweight aluminium. The 5hp power increase on its predecessor leads to a peak torque figure of 140Nm at 4,000rpm. 

The innovative powertrain is key to the MINI One’s ability to ensure a grin-inducing driving experience, yet offers the driver outstanding fuel economy and low emissions.  A 0-62mph time of 10.9 seconds and a top speed of 115mph.

MINI Cooper D

The MINI Cooper D is the BMW Group’s cleanest ever car. Its brand new 1.6-litre four-cylinder turbocharged diesel engine develops 110hp at 4,000rpm and emits just 118g/km CO2. Aluminium lightweight construction contributes to the lowest fuel consumption for any MINI model yet at 64.2mpg, with a top speed of 121 mph and 0-62 mph in 9.9 seconds.

Under normal conditions peak torque of 240Nm is achieved between 1,750 and 2,000rpm.  A substantial 70 per cent of the engine’s maximum torque is available at speeds of just 1,250 rpm, meaning the new Cooper D has exhilarating pulling force even at low engine speeds. Deploying the engine’s Overboost function briefly gives the Cooper D an additional 20Nm of torque, meaning the driver will experience 260Nm at 2,000rpm.  MINI enthusiasts will recognise this torque figure is identical to that produced by the new MINI Cooper S.

Further highlights of the new engine:

· The turbocharger system features variable turbine geometry, ensuring optimum smoothness, efficiency and response even at low engine speeds. 

· Second-generation common rail diesel technology operating at a maximum pressure of 1,600 bar is key to the new diesel engine’s combustion process. 

· Additionally, refinement is achieved using a precise multiple-injection process for each operating cycle.  

· The six intake ducts in the new injectors are only 0.135mm in diameter, while the combustion chambers have been optimised in their shape and dimensions to prevent unwanted turbulence and maintain a smooth and consistent combustion process at all times. 

· A diesel particulate filter effectively reduces all diesel exhaust emissions and helps to make the MINI diesel engine one of the most environmentally friendly engines in its class.

MINI Cooper
The four-cylinder, 16 valve naturally-aspirated power unit in the MINI Cooper is compact, powerful and economical. It develops maximum output of 120 hp (up five hp) at 6,000 rpm. Engine torque reaches 140 Nm at just 2,000 rpm, peaking at 160 Nm (up 10 Nm) once the engine reaches 4,250 rpm. 0 to 62mph is achieved in 9.1 seconds and the 50 to 75mph overtaking dash takes just 9.4 seconds in fourth.

This ultra-modern four-cylinder features fully variable valve control based on BMW Group’s unique VALVETRONIC system. (See MINI One paragraph above for details of this system). 

Depending on the route the driver is covering, fuel consumption in the EU test cycle is down by approximately 19 per cent to an impressive 48.7 mpg, with CO2 emissions on the MINI Cooper down to 139g/km. This places the Cooper in VED Tax Band C. 

The new engine in the MINI Cooper (and One and Cooper S), is turned 180 degrees compared to the engine in the outgoing MINI, with the exhaust now at the front of the powerplant. Other key highlights in both models are:

· Distance between cylinders: 84mm

· Bore: 77mm

· Stroke: 85.5mm

· Displacement: 1,598cc

· Cylinder block and bearing housing of aluminium alloy

· Two-piece bedplate crankcase construction derived from technology developed in BMW Group’s motor sport development programmes

· Camshafts of composite structure; camrings of high-strength stainless steel are shrunk-fit to the camshaft then fine-polished to an accuracy of 1/1000th of a millimetre

· Alternator and climate compressor driven by one single poly-V-belt contribute to making the new MINI engine one of the shortest four-cylinders in production

· Volume-flow-controlled oil pump is chain driven and, as with the water pump, is driven by demand rather than offering a constant flow. Both systems contribute to an improvement in fuel consumption
MINI Cooper S
A turbocharged four-cylinder unit takes over from the outgoing supercharged engine and adds a splash of efficiency to the cocktail of speed and dynamics 
in the S.

Power is up five hp to 175hp at 5,500rpm. Torque is up 20Nm to 240Nm available between 1,600 to 5,000rpm. An overboost under heavy acceleration takes the maximum torque figure briefly up to 260Nm.

The direct-injection turbo-charged engine now pushes the S to 62mph from standstill in just 7.1 seconds, and from 50 – 75mph in fifth gear in just five and a half seconds. But such a dynamic car has an equally impressive ability to conserve fuel. 

The Cooper S driver can enjoy 40.9 mpg in the combined EU test cycle. Emissions of just 164 g/km place the car in tax band D. 

The engine in the MINI Cooper S adds its own package of highlights to those listed above:

· Outlet valves filled with sodium contribute to heightened cooling requirements of the turbocharger

· Intake camshaft features infinite phase adjustment that balances valve timing to required power

· Common rail direct injection system is pressurised by a high pressure pump at the rear of the intake camshaft

· Fuel from the common rail is pumped into the combustion chambers through the injection valves in the side of the cylinder heads at the exact time and in the exact amount required

· The pistons are cooled by splash oil during the process that works under an extremely high compression ratio of 10.5:1

The twin-scroll turbo-charging system allows a spontaneous build-up of power as the ducts of each pair of cylinders are separated from each other in the exhaust manifold. This helps reduce exhaust gas counterpressures at low engine speeds, produces more efficient use of the movement of gas through the manifold and, subsequently, makes the turbocharger’s response more immediate as its rotor blades develop optimum momentum virtually from start-up. 

With a wastegate limiting charge pressure to just 0.8 bar at only 1,400 rpm, turbo lag is virtually eradicated. The system contributes to a specific output of almost 110hp per litre.
Transmission

The key to MINI’s great driving is the direct response between driver inputs and reactions on the road, and the transmission is the defining touch. It’s easy to see how enthusiastically MINI’s engineers approached the new car’s drivetrain with a short sharp-shifting manual, sporty automatic with paddle-shifts, carbon friction plates, and syncromesh on reverse defining the drive.

The all-new MINI comes as standard with a brand new six-speed manual. A single-cone syncromesh, carbon friction plates on the first two gears, a helical gear pattern and syncromesh on reverse are all new features that remove noise and refine shifts. 

Five clutches on the new paddle-shifting automatic ensure an incredibly smooth progression through the six gears, maintaining the ideal balance of power and torque. And the new paddle-shifts ensure that if the driver really is a driver, he or she never need lose touch with the chunky new steering wheel. Automatic is already available for the One, Cooper and Cooper S. MINI Cooper D offers an automatic for the people in Autumn 2007.
An automatic MINI can, of course, simply be left in Drive to allow the car to make the best possible gear selections for the road ahead. Or gears can be changed manually by pushing forward or pulling back the gear selector for a downshift or to go up the ‘box.

The Cooper S’ six-speed manual provides a double cone that synchronises first and second to shorten the shift times and makes changing rapidly from first to second even easier. The MINI Cooper S also features Automatic Stability Control + Traction as standard that cuts engine power should the car detect that the driver has pushed things just a little too far. Of course, should the driver be trying to take MINI Cooper S to its limits, Dynamic Stability Control (DSC) can be optionally selected as the ultimate guardian angel. 

Chassis

MINI’s chassis continues to shine as the star of the small-car segment. Only now, with the new generation, have things been tightened, tuned and teased. The goal is an even more focussed driver appeal. The result? A glorious hat-trick of sharper steering, superb suspension and wonderful wheels. 

Steering

Arguably the most significant new technical innovation on the new generation MINI is the introduction of Electronic Power Assisted Steering (EPAS). This sophisticated technology in the market offers greater driver support with power assistance fed into steering. This balances with the driver input and the level of 
comfort or dynamism that he or she is aiming for. At slow speeds steering is ‘lighter’ allowing for an easier drive, whilst at high speeds the system requires more input from the driver to effect a manoeuvre. The steering characteristics are also sharpened through the EPAS mapping on the Sports system on the MINI Cooper S.

EPAS saves weight over a traditional hydraulic system and monitors driving conditions, only inputting steering assistance when genuinely required. This reduces fuel consumption by up to half a litre in every tank. It is also a flexible system and may well be mapped to perfectly combine with any extra power wrung from the engine on future performance MINI derivatives.

Sport button takes the S to the max

The standard Sports button beside the Cooper S gearstick takes the MINI smile-factor to another level. Once the button is pressed, the Servotronic steering is sharpened, the throttle response even more spontaneous and, on automatics, gears are shifted more quickly. This is available as an option on the other models.
Suspension

The suspension set-up is typically MINI. Combined with the EPAS, low centre of gravity, wide track, long wheelbase and wheel-at-each-corner design, bespoke spring and damper suspension set-ups ensure the car’s kart-like drive is retained. The MINI One, Cooper and Cooper D have the same suspension, while the Cooper S has a slightly firmer suspension.
MacPherson spring struts on the front axle are renowned for being virtually free of drive forces through fast bends or under hard acceleration or deceleration. 

A brand new and unique central-arm rear axle takes the new MINI’s agility to a new level. The system’s aluminium longitudinal arms also contribute a weight loss of six kilos, whilst anti-roll bars, front and back, on all models help define the dynamic drive.

Brakes

The front wheels feature inner-vented disc brakes measuring 280 millimetres in diameter, except on the Cooper S which are 294 mm. The disc brakes on the rear are 259mm on all models. 

Anti-lock braking (ABS), Electronic Brake Force Distribution (EBD), and Cornering Brake Control (CBC) are standard on the new MINI. ASC+T is optional and now includes the new MINI Brake Assist, which builds up braking pressure as the system detects an emergency stopping scenario. ASC+T is standard on Cooper S and Cooper D.
DSC is an option, and now includes Hill Assist that maintains braking for a brief moment as a manual MINI moves up hill from standstill once the hand-break is released. 

Wheels

MINI Cooper and MINI Cooper D feature distinctive 15 inch light alloy rims running on 175/65 R 15 tyres. MINI One runs on 15” steel wheels as standard. MINI Cooper S moves up an inch to bespoke alloys running on 195/65 R 16 Run-flat rubber. Further sixteen and seventeen inch rims are optionally available. 

MINI drivers without Runflats are protected from the danger and inconvenience of roadside wheel changes, and the added weight of a spare wheel, through the MINI Mobility System that allows the driver to ‘fix’ the tyre at the point of the puncture.

A Tyre Defect Indicator permanently monitors tyres for any loss of pressure and all wheels are protected by improved locking wheel nuts.

Safety

Improved driving dynamics and even more active and passive safety systems indicate that the new generation MINI aims to be one of the safest small cars in the world. It clearly benefits from BMW Group safety engineering techniques and the designers have also ensured that it fulfils all the necessary pedestrian impact legislation. The key features are:

· The new MINI has been lengthened front and back by six centimetres in total to allow for greater deformation zones to protect pedestrians

· New curtain head airbags inflate from the roof lining to protect all four occupants

· Front airbags are ‘intelligent’, judging whether a passenger is in the car and linking to the MINI’s computer as it determines the type and severity of the accident

· Two side airbags protect driver and front passenger from thorax injuries as they inflate from the sides of the front seats

· Crossbars and reinforced door structures channel impact energy away from the passenger cell

· The front axle soaks up impact energy and passes those forces through the floor of the car rather than up towards the occupants
· In the event of an accident the electric fuel pump is switched off, central locking unlocked, interior lights switched on and hazard lights automatically engaged

· Three-point seat belts are standard on all four seats equipped with belt tensioners and belt force limiters

· ISOFIX is standard on rear seats





































