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Exhibits in the Campus Laboratory.
Children Learning at Play through Interaction and Active Participation.
Munich. How does a crankshaft work? Why are there explosions inside the car? And what are dampers for?

The answers to these and other questions all about the modern automobile are offered to children in the Campus Laboratory of the Junior Campus at the BMW Welt. No less than 11 exhibits on various issues related to mobility are described by analogies to everyday life or nature in order to present the underlying principles of physics. Then the specific technical functions involved are explained on the car itself. 

Forming part of the media and exhibits used, “Tim” and “Clara”, two likeable characters, communicate learning contents and tasks. These two characters are indeed of great significance as providers of knowledge and facilitators in the world of children. 

The knowledge acquired by children and young people in this process is further enhanced and strengthened by practical tasks and exercises. Finally, the learning targets underlying each exhibit are monitored and checked by an exciting quiz. And right at the beginning, the young scientists receive a personalised “Engineering Certificate” serving to start and operate all exhibits. 

The “Discover Mobility“ Workshop for children from 7-13 (school grades 2-7) and for accompanying persons is held in the Campus Laboratory. Duration of the Workshop is 1 hour and 10 minutes. 

Energy and Fuel.
Just like a human being, a car needs power in order to move. Applying the uptake of food as an example, children learn that certain materials store energy. And vehicles need a source of energy in order to drive and provide transportation. Children learn that there are various forms of energy with different kinds of drive technology, levels of availability and environmental features. 

Explosion.
What happens in an engine in the combustion process? Like in a display of fireworks, many controlled explosions take place in the engine of a car. Children feel and see the impulse of an explosion in the sphere and observe, looking at the cylinder, how the power generated in an explosion is used in the car. The pressure built up in this way is guided in an appropriate direction and serves to drive the vehicle. 

Crankshaft.
The pedals of a bicycle moving up and down present an analogy to the operation of the pistons in the engine. The crankshaft serves to convert this up-and-down motion of the pistons into a rotary movement. On the Crankshaft Exhibit the children compete in teams of two against a horse on the screen. To overtake the horse, both children have to move the pistons in the same smooth and consistent cycle. In this process they learn that such a smooth rotating process serves to make the engine run with the same kind of smoothness, that is with a consistent surge of power. A further important point is that the game promotes a spirit of team competence. 

Transmission.
Here the 7 – 13-year-olds experiment with gears and seek to reach the speed shown on the screen, using different gears (and gear ratios) in the process. As in a clockwork movement, the gears allow different levels of speed, the “young engineers” thus learning that gears may be used to transmit forces and a certain rotational speed. 

In this process the size of the gears influences both the forces involved and the speed achieved. On a vehicle, therefore, the combination of different gears varying in size ensures the actual process of shifting of gears required. In the vehicle the gears currently in mesh are shown either on the gear lever or automatically, telling the driver what different levels of speed he is able to achieve. 

Track.
On the Track Exhibit the young visitors learn that the power of a vehicle may be used for different purposes. The comparison of a sprinter and a climber illustrates the different use of power or strength. Both of these athletes may be equally strong, but they use their strength quite differently: One of them for climbing up a mountain, the other for running as fast as possible. And in this process, uphill gradients require more strength (or power) than a flat surface. 

Dampers.
The children test three different dampers for their quality, sitting on a seat travelling over rough ground. The differences between a vehicle with dampers and/or springs and without such shock-absorbing units become clear very quickly, as soon as the testers feel all the vibration or, conversely, are able to enjoy a “calm ride”. They learn how important it is for the suspension to set off bumps on the road and how the dampers prevent excessive vibration backlash. 

Stability and Grip.
Here the young scientists experiment on a test track and see which combination of vehicles is able to take the bend best. The lower the centre of gravity, the more stable is the vehicle in the bend. However, the vehicle may also slide out of the bend due to the use of excessively hard tyres. The ideal combination is to use a soft rubber surface with a good grip and to give the vehicle a low centre of gravity. 

Steering.
This exhibit sensitises the young engineers to the need for precision when steering a vehicle. First, they simulate a penalty in football on the screen – a steering movement starting from standstill. Then, one after the other, they drive down a short test track on the simulator, learning that concentration, precision and the right kind of feeling are crucial prerequisites for steering a vehicle. Interacting with the exhibit in this way, the children learn to understand the basic mechanical principle when steering a car, that is the conversion of a rotational movement on the steering wheel into a to-and-fro movement on the steering axle. 

Reaction.
Here the young visitors are able to test their reaction time, learning that a driver takes about one second to apply the brakes when an obstacle suddenly appears ahead of his vehicle. The testers see that even if their reaction time is very short, the distance covered is often very long. This shows them the importance of a good and fast reaction in road traffic. 

Brake Disc.
On this exhibit the young engineers try out different brake materials, learning that the brakes use friction and apply powerful pressure heating up the friction surfaces. The children learn that brake materials have different effects and that the right brake lining is crucial to driving safety. 

Materials. 
Here the children feel, see and recognise more than 40 different materials used in building a car, learning which function these materials fulfil in the automobile. From cotton through steel plate, copper, glass and various types of plastic, the children perceive all kinds of materials in the car through their senses. 
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