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Vibration Optimum Design for Hypercritical Rotor System
Using Genetic Algorithm

B. G. Choi (Graduate School, Pukyung Univ.), B. S. Yang (Pukyung Univ.)

ABSTRACT

In this paper, a parametric study of the unbalance response and the stability is carried out to show the
influence of seal parameters on the response of rotor. The seal parameters optimized are the seal clearance and
the seal length. The minimum quantity of a Q factor in the critical speed and the maximum quantity of a
logarithmic decreament in the operating speed, avoiding the reign of resonance, are the objective function. This
paper describes a new approach to find a seal parameter of rotor system. The optimization method is used
genetic algorithms, which are search algorithms based on the mechanics of natural selection and natural
genetics. The results show the capability of this method and indicate that an optimal design of seals can

improve the unbalance and the stability of rotor.
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Fig. 1 Vibration analysis model
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Table 1 Searching parameter

Population size 35
Chromosome length 60
Crossover probability 50%
Mutation probability step

Generation 300
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Table 2 Principle data of rotor
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Table 3 Result of optimization

x7129 0.B(1) 0B(2)
AFA AgH(ay) | -79.21484 | -301.27927 | -151.05151
IFA HFR(F) | 250.24408 | 363.29428 | 215.06067
Q factor(Qi) 1.656776 | 0.78327 0.86993
Logarithmic 198894 | 521063 | 4.41310
decrement( 8 1)
Seal clearance(mm) 0.25 0.2 0.49999999
Seal length({mm) 10 19.99999 |19.0625172
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Fig. 4 Camparison of initial value with optimum
value for unbalance responce
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Fig. 5 Schematic diagram of pump
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Table 4 Principle data of pump

Z Zo}(mm) 1263
JHEly AF(kg) 55
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%7 (cm) 7500
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AY e xhkg/emd) 4.01508
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Al A% (mm) 279.4
AL % (rpm) 1750
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Table 5 Result of optimization

Axtzd Optimum
Q factor 1.103411 0.74522
Logarithmic 31934224 | 56852328
decrement( 8 )
Seal clearance(cm) 0.05 0.0305
Seal length(cm) 35 3.982
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Fig. 6 Camparison of initial value with optimum
value for unbalance responce
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