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This research examines the optimization of expansion loops in steam pipeline systems using
a neuro-fuzzy network. Stress analysis was conducted based on the ASME B31.3 design code
using CAESAR II software. Additionally, a neuro-fuzzy network was developed and optimized
in MATLAB. The results indicate that the neuro-fuzzy network outperforms traditional
methods and the MLP neural network. Combining this network with the Bee Colony
Optimization algorithm led to the identification of an optimal loop that minimizes pipeline
length and reduces static and thermal stresses. The optimized loop obtained from the
Perceptron network increased the loop length by 20 cm (1.14%) and reduced the total sum
of standard stresses by 14.6%. In contrast, the optimized loop from the neuro-fuzzy network
reduced the loop length by 120 cm (6.78%) and decreased the total sum of standard stresses
by 9.5%. These findings demonstrate that the application of artificial intelligence techniques
in expansion loop design significantly reduces thermal stresses and enhances design
efficiency.
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