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Figure 1. Applications of gas dispersion in yield-pseudoplastic fluids

Figure 2. Schematic Diagram of the Experimental Set-up

Figure 3. Experimental gas hold-up versus specific power consumption for at varying central impeller and 

anchor speeds (𝑁𝑐 = 150-500 rpm, 𝑁𝑎 = 0-40 rpm) in three rates of aeration

(a) (b) (c)

Qg = 0.16 vvm Qg = 0.32 vvm Qg = 0.48 vvm

Parameter Range

In
p

u
t 
la

y
e

rs

𝑁𝑐(𝑟𝑝𝑚) 150-500

𝑁𝑎(𝑟𝑝𝑚) 0-40

𝑄𝑔(𝐿/𝑚𝑖𝑛) 20-40

𝜇𝑎𝑝𝑝 (Pa.s) 0.219-0.860

Output layer 𝜺𝒈 0.0068-0.0929

 360 data points

 MATLAB 2022

 Feed-Forward ANNs

 Training subset: 70%

 Validation subset:15%

 Test subset:15%

Optimized ANN Structure:

• Hidden Layer Sizes: 7

• Learning Rate: 0.01

Experimental Results

𝜺𝒈 = 𝟏. 𝟎𝟐𝟑 (
𝑷𝒈

𝑽
)𝟎.𝟔𝟒𝟐 𝒖𝒈

𝟎.𝟗𝟔𝟗 𝝁𝒂𝒑𝒑
𝟎.𝟓𝟎𝟕𝑵𝑹

−𝟎.𝟏𝟏𝟗 𝜺𝒈 = 𝟏. 𝟎𝟒𝟔 𝑵𝒆𝒒
𝟏.𝟐𝟔𝟗 𝒖𝒈

𝟎.𝟔𝟐𝟗 𝝁𝒂𝒑𝒑
𝟎.𝟒𝟖𝟑𝑵𝑹

−𝟎.𝟏𝟖𝟑

𝜺𝒈 = 𝟏. 𝟏𝟎𝟔 (𝑵𝒄𝑫𝒄)
𝟏.𝟓𝟓𝟐 𝒖𝒈

𝟎.𝟑𝟏𝟑 𝝁𝒂𝒑𝒑
𝟎.𝟓𝟖𝟗𝑵𝑹

−𝟎.𝟏𝟔𝟎

R2 = 0.82 R2 = 0.89

R2 = 0.90 R2 = 0.98

ANNs Model [4-7-7-1]

Prediction Results

 Empirical correlations incorporating tip speed (NcDc), superficial gas velocity (ug), apparent 

viscosity (µapp), and speed ratio (NR) were developed to predict gas hold-up with the highest 

accuracy.

 The ANN model demonstrated superior predictive capabilities with a R2 of 0.98 and 

accurately estimated gas hold-up within ±15% of the ideal prediction.

Figure 4. Structure of ANNs Model
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Experimental Set-up

Artificial Neural Networks (ANNs)
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