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Abstract

Hydrate formation is often undesirable in gas transmission and distribution
systems and is often prevented from forming by various methods. In this study, the
possibility of interrupting the flow of gas through the formation of hydrates or the
formation of ice (controlled) at the desired location pipelines for repairs, the
method of doing this, as well as how to resolve it after completion of repairs and
safety considerations has been considered and the best approach has been
evaluated based on the best or the nearest operational and operational criteria.
All experimental data for natural gas are collected and the hydration formation
temperature is simulated using artificial neural networks of the RBF model in the
software environment of MATLAB. These results are compared with the
experimental data, the mean square error for these artificial neural networks are
less than optimal. In this study, the effect of the presence of nanomaterials on the
formation of natural gas hydrates on simulated temperature and pressure
parameters using artificial neural networks RBF (time series) has been
empirically derived from valid papers In the following, one of the most practical
cases has been studied and analyzed and expanded according to the formulation
of mathematical constants and variables to be applied. For the simultaneous
formation of hydrate and ice inside the tube, it is necessary to raise the
temperature of natural gas from 60 F to 32 F, for this purpose, the cooling fluid
of the device is nitrogen liquid at a temperature of -195.79 <.
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Figure 1. Gas hydrate cage [4].
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Figure 5. Comparison of RBF model neural network results with experimental data for natural gas with S.G = 0.555.
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Figure 6. Comparison of RBF model neural network results with experimental data for natural gas with S.G = 0.60.
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Figure 7. Comparison of RBF model neural network results with experimental data for natural gas with S.G = 0.70.
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Figure 8. . Comparison of RBF model neural network results with experimental data for natural gas with S.G =0.90.
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Table 1. Parameters of angle coefficient, width of origin and regression coefficient R? for gases with different specific gravity.

(S.G) Specific Gravity

Angle coefficient Width of origin

0.999 1.0091

1 0.995
0.9996 1.0064
0.9998 1.0057

-0.4924 0.555
0.1952 0.60
-0.1167 0.70
-0.615 0.90

1. Flow Ice Breaker
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Figure 9. Schematic of the icy line blocker of fluid flow
inside the pipe.
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Table 2. Dimensions of inner and outer diameter of the pipe [14].

Pipe Dimension

Inner Diameter 0.062 0.742

Outer Diameter 0.088 1.050
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Table 4. Information and compounds of natural gas [16].

Information and compounds of
Values
natural gas

1 90.09048 Methane

2 3.33703 Ethane

3 0.93636 Propane

4 0.43429 Pentane Gas
compounds

5 0.10337 Cs' (%)

6 4.45827 Nitrogen

7 0.63067 Carbon Dioxide

8 0.00955 Oxygen

9 2.026 Hydrogen Sulfur

10 3.991 Mercaptan Sulfur (msgljlsfgv')

11 11.742 Total Sulfur

12 9019.511 Gross Calorific Value (kcal/SCM)

13 8182.38 Net Calorific Value (kcal/SCM)

14 0.6135 Relative Density
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Table 3. Specifications of natural gas inside the pipe [16].
Max.

Velocity
(ft/s)

Natural Gas
Specification

Density
(Ibm/ft3)
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Table 5. Liquefied nitrogen characteristics [20].

Specification

Normal Boiling Point

Atomic weight

Specific Heat Latent Heat

-195.79(°C)
Liquefied Nitrogen
(°F)-320.42

14.0067 (g/mol)

0.0309 (Ibm/mol)

1040 (J/kg.K) 5.56 (kJ/mol)

29.124 (3/mol.K) 5.275 (BTU/mol)

AT, = T,- T4= 60-(-320.42)= 380.42 (°F) )

AT,= Tp- T3= 32-(-320.42)= 352.42 (°F)
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Figure 10. The area of hydrate and ice formation inside the tube.
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