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The launching ramp used in the Apollo 11 mission consists mainly of a vertical metal (high temperature resistant) structure from which many arms exit “embracing” the rocket (Saturn V) and supporting it.
These arms are motorised and during the launch they rotate properly so as to let the rocket be free to climb to the sky under the thrust of the boosters.

An intelligent control system measures the rotation of the arms and regulates the motor action so as to release the rocket immediately after the engine ignition.
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.

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 are necessary to eliminate the sources of instability and their numerical implementation.

1. Choose a transducer to measure the process variable and interface it to the microprocessor so as to measure the Process variable with a +/- 1% accuracy.
2. Briefly answer to the following questions:
i. What motivations do suggest the usage of a Wheatstone bridge?

ii. Why is it better to separate the conversion current-to-voltage in two stages?

iii. What kind of problems require the usage of the instrumentation amplifier?

iv. If a 100 KHz analog signal must be converted by a ADC with 10 microsec conversion time is the S&H necessary? In what other cases the S&H is required?[image: image1.png]
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