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Initial 

inputs
Obtaining 𝑵𝒔

Finding optimum volume fraction based on

the problem variables (𝑻, 𝑹𝒆 and 𝒅𝒑) using

Quadratic optimization algorithm

The first

phase

The second

phase

Artificial Neural Network

(ANN)

Optimum volume fraction

= f (𝑻, 𝑹𝒆, 𝒅𝒑)

Inputs: 𝑻, 𝑹𝒆, 𝒅𝒑

Target: 𝒐𝒑𝒕
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