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Adaptive simulation of gas turbine performance using
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Abstract: The precision performance of gas turbine was obtained by synthetically using
an improved genetic algorithm and adaptive modeling techniques. Adaptive mechanisms were
also added to optimize the crossover and mutation operators, and simulated annealing was
also imported. The improved genetic algorithm can approach the optimal solution quickly,
and trip out the trap of locally optimal solution. It can insure the solution quality and im-
prove the convergence speed. Considering that previous studies did not take into account the

problems that the objective function was impacted by some measuring parameters which had

linear correlation and sensor accuracy class, a more maturity adaptive model was established by

using the weighted method, and the algorithm was used to search the precision performance.

The results show that the improved GA-based performance adaptation method is more robust.

Key words: gas turbine; adaptive simulation; modified factors; genetic algorithm;

simulated annealing
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Fig. 1 Flow chart of gas turbine adaptive modelling
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Fig. 2 Structure of the three-shaft gas turbine

with twin-shaft gas-generator
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Table 2 Relative error between calculated value and

measured value at design operating condition

/%
/% GA SA-GA
ny/(r/min) 0 0.28121  0.09088
ny/(r/min) 0 —0.62378 —0.20632

G/ (kg/s) —0.73008 —0.59943 —0.00599
T,/K 0.39917 —0.01761 —0.59505
p2/MPa —0.06069 —0.04682 —0.08219
T, /K 2.90660 —0.19275 0.05781
p3/MPa —0.06088 0.16965  0.29645
T:/K 1.28680 —0.62772 0.17038
ps/MPa 0.01594  0.10780  —0.06625

(Nar—Nao)/kW  —0,

78026  0.11195 0.17203

(Newwe—Neae)/ kW 0.73536 0.08169 0.02831

F. 0.11954 0.01321 0.00567

2. 906 60% ,
—0. 59505%;
0.00567%,
F.
(GA)
(SA-GA)

F. 0.11954%

(SA-GA)

3
Table 3 Optimum value of modification factor

at design operating condition

M, 1. 00731 M, 1.05316
M, 0.97140 M, 1.01000
M; 1.02420 M; 0.94778
M, 1.01335 M; 0.98830
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