MINI Power

A Sophisticated Drivetrain Powers the MINI Cooper – 

and a Supercharger for the MINI Cooper S!

The original Mini was the first car to have a transverse front engine with the transmission underneath. This created far more space in the front of the vehicle, and allowed the wheels to be pushed out to the car’s corners. Issigonis achieved his ambitious goal of building a small family saloon with room for four adults and in so doing, he also created the first small saloon that could be driven like a sports car.

With the MINI Cooper, this time-honored concept has been transferred to the 21st century. Using the same design ethos, the center of gravity has been kept very low with weight distributed 63 percent on the front axle and 37 percent on the rear. This has two advantages: the front of the car is heavy enough to give excellent traction, while the weight distribution between the front and rear axle guarantees excellent dynamic balance, particularly when cornering. These qualities are further enhanced by the torsionally rigid body, the multi-link rear suspension and the extremely direct steering.

The transmission, water pump and air-conditioning compressor are attached directly to the engine block, making optimum use of the engine compartment. This also creates maximum space for the critical impact zones.

MINI Cooper is powered by a four cylinder, 1.6 liter engine. The unit was developed jointly by BMW Group and DaimlerChrysler. The Cooper engine delivers approximately 115 hp at 6,000 rpm and 110lb/ft of torque at 4,500rpm.  The engine propels MINI Cooper from 0-60 in 8.5 seconds. 

The MINI Cooper’s engine is a very clean unit, meeting the EU4 emissions requirements. The engine is one of the few on the market that requires no secondary air injection or exhaust re-circulation to achieve this.

MINI Cooper’s engine has an overhead camshaft with control chain and four valves per cylinder. It features roller tip levers, which control hydraulic valve balancing elements. The cast iron engine block ensures low levels of noise and vibration. The cylinder head is aluminum.
Active Knock Control allows the engine to run on lead-free fuel between 87 and 98 octane. The same engine tuning can therefore be used almost anywhere in the world, no matter what fuel grade is available. In addition, customers can choose freely if various fuel qualities are available in their market.

The engine is managed by a Siemens control unit (EMS 2000). This unit also controls the continuously variable transmission that is offered as an option.

MINI features throttle-by-wire electronic technology, which replaces the direct mechanical link between the accelerator and the engine. When the driver presses the accelerator, the action is transmitted to the control unit, which then determines the ideal amount of fuel to supply to the engine. With more powerful acceleration, the system can determine the best fuel feed for maximum performance and minimum emissions.
The most important task for the control unit is to monitor the engine torque, optimizing torque values and guaranteeing an even fuel take-up. If the required torque is below the maximum value available, it is possible for the unit to retard the ignition timing and create a torque reserve. The driver experiences this as rapid pick-up and improved driving characteristics, especially at low speeds.

MINIs running costs are kept to a minimum. The Cooper has a service level indicator, which determines the best time for the car to be serviced, taking into account the manner in which it is being driven. The first service will be between 10,000 and 12,500 miles. After this, the interval is every 15,000 to 20,000 miles.

Automatic MINI: Continuously Variable transmission with Steptronic.

The automatic transmission offered for the MINI is an easy-to-operate continuously variable transmission (CVT), which also contains Steptronic control. This means that the driver can choose between normal automatic mode, which makes driving in city traffic easier, and a more sporty driving mode with a six-stepped semi-automatic transmission. While being responsive to drive, the continuously variable transmission is compact and lighter than a conventional automatic transmission.

Continuously variable transmission (CVT) is different to a conventional automatic transmission. Where conventional systems need a torque converter, the CVT uses an oil bath multi-disc coupling that is electronically-controlled. The transmission itself uses a fixed-length steel drive belt to connect two double cone-shaped belt pulleys which transmit the drive output from the engine, essentially offering infinitely variable transmission ratios.

The powertrain control unit continuously monitors the position of the belt pulleys and guarantees that the most suitable transmission is provided for the current driving conditions. The CVT gearbox has been designed to incorporate six ‘steps’, which simulate the gear change of a conventional automatic box.

The CVT gear stick has positions for park, reverse, neutral and drive mode. These settings are indicated by the letters P, R, N and D, and an LED next to each letter shows where the selector position is at the time.

The CVT also has a Sports driving mode, engaged by moving the gear lever from position “D” leftwards to position “S”. Sports mode contains a sporty tuning of the continuously variable operation. Within the CVT Sports mode, the driver can also select Steptronic for greater involvement in gear selection.

The transmission automatically changes from Sports mode to the Steptronic mode when the driver changes gear manually by moving the gear lever forwards or back. The shift status in Steptronic transmission is also shown on an LED display integrated into the speedometer. In Steptronic mode, the main differences from “D” or “S” mode are the fact that six fixed transmissions are provided. These “gears” are created by the fact that the CVT transmission is limited electronically to six pre-determined ratios.  

The Steptronic function offers a more agile driving feel, since the engine can run at up to 6,000 rpm. Failsafe protective switching prevents errors, which could damage the engine or transmission.

A “Crawler” function, familiar to drivers of a conventional automatic transmission, is also provided electronically for the CVT and Steptronic systems.
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MINI COOPER S 

Performance With Supercharged, Sophisticated Technology

The driving force beneath the beautifully curved bonnet of the MINI Cooper S is a four-cylinder power unit, which in naturally aspirated form offers outstanding responsiveness in the MINI Cooper. In the MINI Cooper S, this 16-valve unit’s performance is further enhanced by a mechanically driven supercharger and intercooler. The supercharger compresses the fresh air drawn in by the engine to an overpressure of 0.8 bar. Since the air warms up in this compression process, it is then cooled by an intercooler before entering the combustion chambers, thus ensuring a significant increase in engine charge, output, and performance. At 6,000 rpm, the compact 1.6-liter unit east/west engine develops a maximum output of 163 horsepower.

Delivering the performance required in a MINI Cooper S results in increased thermal and mechanical loads on the power unit.  Therefore a number of components such as the crankshaft, pistons, valves, radiator, and engine management parameters have been specially modified for this model. 

Compression, in turn, has been reduced from 10.6:1 on the MINI Cooper to 8.3:1 on the MINI Cooper S. Bore and stroke are exactly the same as on the MINI Cooper. The exhaust system has also been tailored specifically to this top model, producing a deep, rumbling note. 

Driven by a toothed belt, the compressor, unlike an exhaust gas turbocharger, does not have the usual time-lag in its response, but rather builds up torque until peaking at 155 lb-ft at a very useable 4,000 rpm. Benefiting from drive-by-wire technology, the unit uses an electric impulse instead of a conventional throttle cable to operate the throttle butterfly, thus making the engine extremely responsive.

This arrangement gives the nimble four-seater a level of performance otherwise offered only by the most dynamic cars in higher segments of the market. Acceleration from 0–62 mph comes in a mere 6.9 seconds, the top speed of the MINI Cooper S is 136 mph.

Combining fast acceleration, a high top speed, and superior torque under all conditions is crucial to the driving pleasure offered by the flagship model in the MINI range. A genuinely “beefy” torque curve with 80 percent of the maximum torque between 2,500 and 6,500 rpm enables the MINI Cooper S to accelerate from 50–85 mph in fourth gear in just 6.9 seconds, with the car requiring only 8.7 seconds for the same exercise in fifth gear. 

Fuel consumption for the most powerful production MINI ever, averages 33.6 mpg in the European composite test – a highly respectable figure considering the power of the engine. And like the MINI Cooper, the MINI Cooper S naturally exceeds all government emissions standards. U.S. figures will be issued upon receipt.

The car’s Gertrag six-speed manual gearbox efficiently converts the superior power and performance of the supercharged four-cylinder engine into driving exhilaration and features ultra-precise dual cone gearshift control developed specifically for this car. 
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