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Real-Time Deter mination of Phase Transport Characteristics

in Bubbly Pipe Flowswith Artificial Neural Networks
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Department of Mechanical Engineering, Da-Yeh University
112 Shan-Jiau Rd, Da-Tsuen, Changhua, Taiwan

ABSTRACT

The physical transport mechanisms of gas-liquid flows are innately complex and generally
entail a great effort to comprehend the nature of the flow field through either experimental
measurements or theoretical simulations.  Nevertheless, instant knowledge of bubbly-flow
characteristics is needed practically for many industrial applications. In this study, an approach for
using neural networks is implemented to demonstrate their effectiveness in the rea-time
determination of fully developed two-phase flow properties of upward bubbly-pipe flows. Three
back-propagation neural networks are established via a training process with Liu's experimental
database to predict the distributions of a void fraction and axia liquid/gas velocities of upward
two-phase turbulent bubbly flows. Comparisons of the predictions with the test target vectors
indicate that the average root-mean-squared errors from three back-propagation neural networks are
well within 4.33%. This study also examines the effects of various network parameters, including
the number of hidden nodes, transfer function type, number of training pairs, learning rate-increasing

ratio, learning rate-decreasing ratio, and momentum value on the performance of neural networks in
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detail.
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neura network root-mean-squared error
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A5 baseline
39 bias
) weight 101
Liu's
1
(18]
iteration Number 10
1
Test Input Layer Hidden Layer Overall Parameters
Condition| Training Pairs | Hidden Layer | Hidden Nodes | Transfer Function | Lr-inc | Lr-dec | Momentum
Al 39 1 1 Sigmoid 1.06 0.7 0.9
A2 39 1 2 Sigmoid 1.06 0.7 0.9
A3 39 1 4 Sigmoid 1.06 0.7 0.9
Ad 39 1 8 Sigmoid 1.06 0.7 0.9
A5 39 1 16 Sigmoid 1.06 0.7 0.9
Bl 39 1 16 Hyper-tang 1.06 0.7 0.9
B2 39 1 16 Pure-linear 1.06 0.7 0.9
C1 29 1 16 Sigmoid 1.06 0.7 0.9
Cc2 19 1 16 Sigmoid 1.06 0.7 0.9
C3 9 1 16 Sigmoid 1.06 0.7 0.9
D1 39 1 16 Sigmoid 12 0.7 0.9
D2 39 1 16 Sigmoid 15 0.7 0.9
D3 39 1 16 Sigmoid 2.0 0.7 0.9
E1 39 1 16 Sigmoid 1.06 0.6 0.9
E2 39 1 16 Sigmoid 1.06 0.8 0.9
E3 39 1 16 Sigmoid 1.06 0.9 0.9
F1 39 1 16 Sigmoid 1.06 0.7 0.6
F2 39 1 16 Sigmoid 1.06 0.7 0.7
F3 39 1 16 Sigmoid 1.06 0.7 0.8 s
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