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We want to automatically control through a microcontroller the gas delivery in a balloon showboat, by measuring the height from the soil and successively regulating the force exerted by an electromagnetic actuator that handles the gas leakage valve (a typical gate valve)

The gas is injected in a suitable burner and the combustion develops a warm air flow that augments the internal pressure P so as to create an elevating force on the balloon walls that causes the detachment from the soil.
As a first approximation we can suppose that the greater the gas amount exiting from the valve, the higher will the temperature of the warm air flow.

Neglect the possible delays and suppose known the mass M of the showboat and the section A of the small ship that can host up to three passengers.
1. Draw the block scheme of the acquisition/regulation chain identifying the input and output variables in every block and in particular the process variable.

2. Calculate the transfer function of the process highlighting what variable must be known.

3. Plot the Bode diagram of the loop function (process + actuator) discussing the eventual problems in terms of stability/instability. 

4. Describe what kind of regulators can be introduced to eliminate the sources of instability and their numerical implementation.
5. Choose a transducer to measure the pressure on the balloon walls and interface with a microprocessor so the height measurement can be done with a 1 cm error on 100 m.

6. Design a power supply circuit for the electromagnetic actuator and explain how it works
7. Implement a circuit to set the working point with 3 BCD format digits.

