




























In order to simulate the nonlinear system, the dee block of Simulink should be used. In
Figure 1 the Simulink model and settings of DEE block have been shown. Note that we
assume that the system is initially at steady state. Therefore the values of input variables
should also be set as the steady state values except for Fin which will change from 9 to 9.9
for positive change and to 8.1 for negative change.

Figure 1. Simulink model of nonlinear system

In order to model the linearized system, one can use the DEE block, but there is block
called ”state space” which can be found under ”continuous” in the library browser. The
Simulink model and settings of state space block are shown in Figures 2-4.

Note that if you choose to use DEE block to simulate the linear system, the initial values
and steady state values of input variables should be set as zero (as the linearized equations
are in terms of deviation variables).
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Figure 2. Simulink model of linearized system

Figure 3. State space block settings
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Figure 4. Step block settings for linearized system
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Figures 5-8 illustrate the simulation results for parts a-d.
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Figure 5. ±10% change in Fin
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Figure 6. ±1% change in Fin
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Figure 7. ±10% change in Pc
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Figure 8. ±1% change in Pc

If you have a close look at the figures, the linearized model does surprisingly well for
both the small and larger step changes to the inputs. (This is not always the case). As
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expected, the deviation between the linear and nonlinear models changes based on the step
size and direction. You should expect that the linear model will differ more for larger steps.
Also, you can see that the difference between the models is exhibited in both steady-state
gains and in the transient responses.


