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The dynamic characteristics of the rotor
system were studied and the results are given for
comparing both optimization methods. The rotor-
system response amplitudes’ corresponding phase
angles in the X and Y directions versus the rotor
speed range from 5000 rpm to 40000 rpm for
stations are represented in Fig.3, Fig.4, Fig.5, and
Fig.6. The rotor response was obtained in the X
and Y directions adjacent to both bearing locations
to determine the displacement amplitude. The
highest displacement is found at station 1,
corresponding to the station at the impeller’s nose.
The peak displacement is approximately 0.000146
mm in the X direction at 16000 rpm and 0.000143
mm in the Y direction at 37000 rpm using the
genetic algorithm, while it is 0.000320 mm in the
X direction at 19000 rpm and 0.000323 mm in the
y direction at 19000 rpm using the method of
feasible directions. The lowest displacement is
approximately 0.000065 mm in the X direction at
10000 rpm and 0.000067 mm in the Y direction at
5600 rpm (at station 24) using the genetic algorithm,
while it is 0.000020 mm in the X direction at 6400
rpm and 0.000016 mm in the y direction at 5600
rpm (at station 20) using the method of feasible
directions.  The results showed that the rotor speed
at which the highest and the lowest amplitudes
occurred varies. Overall, the locations of the peak
responses are in good agreement, although they
appear to be lower with the genetic algorithm than
those using the method of feasible directions. These
significant outcomes satisfy the imposed constraint
specification and allow the rotor system to maintain
its stability.
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