Instrumentation and Control Assignment - Worked Example



Taking a = 4, b = 3, c = 6 our transfer function now becomes:



When drawn as a block diagram, the system now looks like this:
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Using the PID tuner in MATLAB, the following values were obtained:

Kp: 22.8715
Ki: 11.9346
Kd: 9.438
N: 33.8459

So the transfer function of the PID controller will be:





To calculate the forward path transfer function of the system, the controller’s transfer function must be multiplied by the transfer function of the process.

























The block diagram can now be redrawn as:
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Now we remove the feedback loop and calculate the transfer function of the system as a whole. 
Using:



Where TF is the transfer function of the whole system, G is the forward path transfer function, and H is the transfer function of the feedback loop, in this case 

























Collecting like terms…




The block diagram can now be redrawn again as a single block.
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