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Tasks
Generating compressed air and measuring pressure
Construction task
Build the Expanded functional model. Leave out the throttle initially (the small black part with the blue knob). At first, just let the exhaust outlet of the valve lead directly into the ambient air. Connect the hoses according to the following circuit diagram:


The left element stands for the compressor. Its power supply is not separately shown. The circuit symbol for the manometer to the right of the air tank is also new.


Topic task
The compressor generates compressed air similar to our self-built manual pump. However, it has an electric drive, and is better than the manual pump in several ways:
· It delivers a constant flow of compressed air as long as it is connected to the power supply (with the fischertechnik compressor, the polarity of the connection to the 9V direct current does not matter).
· It can build up an air pressure of up to approx. 0.8 bar.
· It pumps more air volume than a manual pump would be able to in the same amount of time. The “throughput” of a compressor is generally indicated in litres of air per minute (L/min).
The manometer is used to measure air pressure, or more precisely: to measure the pressure differential between its connection and the ambient air. The ambient air exercises a pressure of approx. 1 bar on the surface of the Earth; the compressor, in contrast, generates a pressure that is 0.8 bar higher.
Pressure is the relationship between force and area. In standardised SI units, this would be the force in Newton (N) in relation to area in m². The SI pressure unit is the Pascal:

Bar is another unit used for pressure, and has a simple relationship to a Pascal:

Since 10 N is approximately the force (it is 9.81 N to be exact) that 1 kg of mass weighs on the surface of the earth, a Bar corresponds to around the weight force of 1 kg per cm².
Complete the following tasks:
1. Set the pneumatic valve to the centre position (all connections are closed). Switch the compressor on. How much pressure does the manometer show?
2. Switch the compressor off. What does the measured pressure do then? Why is that?
3. Switch the compressor back on. Extend and retract the cylinder by activating the manual valve. Compare the force the cylinder creates subjectively (a precise measurement is not required) with the force that could be generated by the manual pump.
4. Extend the cylinder and retract it once again. Compare subjectively how fast the cylinder can extend and retract using the compressor instead of the manual pump. What happens to the measured air pressure during the experiment?
5. Retract the cylinder and allow the compressor to continue pumping until the pressure displayed on the manometer no longer increases. Then switch the compressor off and extend and retract the cylinder multiple times. How many strokes can you carry out in this way (compare the results with the same task using the manual pump)?
Experimental task
1. We can also systematically check the leak-tightness of the overall system. Complete for each valve position
a) Centre position (blocked),
b) Position for extended cylinder (are leaks around the washer in the cylinder relevant?) and
c) Position for retracted cylinder (are leaks around the washer and at the piston outlet relevant?)
the following procedure: Switch the compressor on and allow it to pump until the pressure no longer increases. Note this pressure for the starting time = 0 seconds. After switching off the compressor, read off the pressure on the manometer at constant intervals (such as every ten seconds), and record it in a table.
2. Show all three measurements in a separate pressure/time diagram (time on the x axis, pressure on the y axis). Where do the greatest losses of pressure occur, and where do the smallest occur?
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