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Fig.1 BP neural network topological graph.
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Fig.2 Implant gray neural network data treating processes.
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Table 1 The test results of implant gray and BP neural network.
Fes HAE Y BP 45 A TN TR £ P 20 T 258 A U 45
Number Flow pattern BP test results Implant gray neural network test results
1 0001) (-0.0020 0.0140 -0.0200  1.0000) (-0.0460  —0.0980  0.0920 1.0800)
2 0001) (-0.0390 0.0036 -0.1100  0.9700) (-0.0130  —0.0590  0.0210 1.0400)
3 0001) (-0.0390 0.0500 -0.0900 1.0100) (-0.0150  —0.0650  0.0260 1.0400)
4 0011 (0.0240 0.1990  0.9700 0.9900) (0.0120 0.2170 1.0240 1.0090)
5 0011 (0.0150 0.2700  0.9900 0.9900) (0.0070 0.2270 1.0090 1.0110)
6 0011 (0.0062 0.3500  0.9990 0.9980) (0.0036 0.3100 1.0010 1.0100)
7 O111) (-0.0250 0.6300  1.0400 1.0200) (0.0025 0.9150 1.0270 0.9710)
8 o111 (-0.0106 0.5210 1.0210 1.0500) (-0.0090  0.8110 0.9747 1.0010)
9 0111 (-0.0061 1.0160  1.0050 1.0040) (-0.0170  0.7790 0.9400 1.0210)
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Table 2 The comparison of the three methods.

A= RSkt Lib-SVM BP farilf 2R T N TR IR A 25 ) 28 A 00 45 SR

Number Flow pattern BP test results Implant gray neural network test results

1 YRV Bubbly Bubbly(1) IR Bubbly Bubbly(-0.0460 —0.0980 0.0920 1.0800)

2 VIR Bubbly Bubbly(1) AR Bubbly Bubbly(-0.0130 —0.0590 0.0210 1.0400)

3 YRR Bubbly Bubbly(1) IR Bubbly Bubbly(-0.0150 —0.0650 0.0260 1.0400)
4 IR Annular Annular(2) IRV Annular Annular(0.0120  0.2170 1.0240 1.0090)

5 R Annular Annular(2) IRV Annular Annular(0.0070  0.2270 1.0090 1.0110)

6 ORI Annular Annular(2) FRMRIE Annular Annular(0.0036  0.3100 1.0010 1.0100)
7 8] @A Batch-flow  Batch-flow(3) /8] &t Batch-flow  Batch-flow(0.0025 0.9150 1.0270 0.9710)
8 [H] &I Batch-flow  Batch-flow(3) IR Annular Batch-flow(-0.0090 0.8110 0.9747 1.0010)
9 8] @i Batch-flow  Batch-flow(3) 8] & Batch-flow  Batch-flow(=0.0170  0.7790 0.9400 1.0210)
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Table 3 Lib-SVM method results.

FLYLRAY THI AR 2 TR 2
Flow pattern Accuracy rate / %  Error number
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Methods for discriminating gas-liquid two phase flow patterns

based on gray neural networks and SVM

LI Jingjing ZHOU Tao DUAN Jun ZHANG Lei

(Institute of Nuclear Thermal-Hydraulic Safety and Standardization, North China Electric Power University, Beijing102206, China)

Abstract Background: The flow patterns of two phase flow will directly influence the heat transfer and mass

transfer of the flow. Purpose: By wavelet analysis of the pressure drop experimental data, the wavelet coefficients of

different frequency can be obtained. Methods: Get the wavelet energy and then train them in the model of BP neural

network to distinguish the flow patterns. Introduced the implant gray neural networks model and use it for the two

phase flow for the first time. At the same time, set up the method of training the pressure data and wavelet energy data

in the support vector machine. Results: Through treatment of the gray layer, the result of the neural network is more

accuracy. It can obviously reduce the effect of data marginalization. The accuracy of the pressure drop Lib-SVM

method is 95.2%. Conclusions: The results show that these three methods can make a distinction among the different

flow patterns and the Lib-SVM method gets the best result, then the gray neural networks, and at last the BP neural

networks.
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