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Abstract

This paper proposes a combinatorial method to compute the global and local solutions of optimization
problem. The present hybrid algorithm is the synthesis of a genetic algorithm and a local concentrate search

algorithm (simplex method). The hybrid algorithm is not only faster than the standard genetic algorithm, but

also gives a more accurate solution. In addition, this algorithm can find both the global and local optimum
solutions. An optimization result is presented to demonstrate that the proposed approach successfully focuses
on the advantages of global and local searches. Three numerical examples are also presented in this paper to

compare with conventional methods.
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Table 1 Comparison of optimization results

% B A

Table 2 Optimization results by EGA

Method Optimum No. qf Corpputation
value generation time (s)

SGA 16.091716 2,036 39.06
16.091713
16.091713

IGA 16.091051 10,000 342.31
16.091051
16.091720
16.091720

EGA 16.091720 26 8.41

16.091720

et X,
ST

Fig. 4 Trial objective function
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Fig. 5 Analytical model of simple rotor
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C =191.2609971 pm

LD =0.3822581

4 = 0.01000301075 Pa.s

Table 3 Input parameters for optimum design

Allowable minimum film

thickness 4, 40 pm
Allowable maximum film

pressure p, 300 Pa
Allowable film temperature .

rise AT, 70°K
Density of lubricant p 860 kg/m3
Specific heat of lubricant 4.19x103

c, Jkg® K

Journal diameter D 0.1m

Applied load to bearing F;, 4000 N

Rotor mass M 54.432 kg

Rigid bearing critical speed ¢, 4,820 rpm
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