Note: Save the M-file as M2_X! Don’t change the suggested names of the files!

MATLAB2_X
1. Using the blocks as show in the following figure realize the process field transfer function 
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 and the closed loop 
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 transfer function
! (1 point)
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2. Determine if the feedback system is stable or not using the Bode plot of the closed loop transfer function! Justify the statement
! (1 point)
3. Determine if the feedback system is stable or not using the open loop transfer function! Justify the statement! Indicate the location of reading of values and save the figure as m2bode! (1 point)

4. Determine the gains K1, and K2 related to the phase shift -115°, and -150° on the Bode diagram of the process field transfer function so that using these gains the listed phase shifts are at the gain-crossover frequencies! Save the figure as m2_Kbode! Change the readings in dB gain’ values to normal levels and type the values of gains to the M file! (1 point)
5. Download the SIMULINK model and fill as show in figure! Make sure that only the proportional channel to be active! Knowing the roots of the process field transfer function select the appropriate value of simulation period
 and sample time
! Save the new model as Xmodel_M2! (1 point)
6. Plot the step responses of the closed loop filling the model different gains K1, and K2! The controlled variables are created on the „Workspace”. Determine the quality parameters (Ta2%, Mp%, yh) on the plotted figures and the M file! Save the figures as m2K1step, and m2K2step! (2 point) 
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� Use the feedback command!


� The system is stable if at the gain-crossover frequency there is phase margin and at the phase-crossover frequency there is gain margin.


� The right simulation time is fivefold of sum of time constants of process field. Round-up and a whole number!


� The ratio of the simulation and sample times will be whole number! A szimulációs idő és a mintavételi idő hányadosa egész szám legyen! Five hundred around the optimal value, but if the ratio is less than one thousand, but more two hundred and fifty, it is right.
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