Exercise Sheet 2 for MECE 441: “Control System Design” (Schmidt) Fall 2016/2017

Exercise Sheet 2

Problem 5:

Consider the feedback loop with the reference signal r and the input disturbance signal d;. The
controller and plant transfer functions are
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a. Is the feedback loop internally stable for K =1 and K = 147

b. Which steady-state output for reference steps do you expect for K =1 and K = 147

c. Which steady-state output for the response to disturbance steps do you expect for K =1

and K = 147

d. Simulate the reference step response and disturbance step response for K = 1 and K = 14

and verify the results in a. to c.

e. Now compare the controllers for K = 1 and K = 14. Which controller achieves better
reference tracking/disturbance rejection?

Problem 6:

We perform a speed control experiment with a DC motor.

a. Download the Simulink model of the DC motor from the course webpage. The input signal
is the supply voltage u and the output signal is the rotational velocity w. In addition,
there is a disturbance signal 77, which represents a load torque.

b. Perform step responses for u (1V) and My, (1073 Nm) and plot the result. Use the pa-

rameter values in the following table (J, = Jp + Jar).
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Put the DC motor plant model in a feedback loop. Choose C(s) = 1781 -

814-107%s+1

S
Observe the step response to a reference step r = 20rad/sec and a disturbance step of My,

(1073 Nm).

c. Is the feedback loop internally stable?

d. Are the closed-loop poles complex or real? Justify your answer!



