For mathematical description of gas extraction through wells the authors use the system of equations obtained from the mass and energy conservation laws and Darcy law which substitutes for a motion equation. The system is closed by physical and caloric equations of imperfect gas state. If gas extraction sufficiently intensive, the energy transfer due to heat conduction can be considered negligibly small as compared to the convective transfer. Then the system of equations for the plane-radial filtration will be as follows:
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where 
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Hereinafter a bar over dimensionless variables is omitted for the convenience. Here the following designations are used: 
[image: image4.wmf]р

с

 – gas specific heat, 
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 – volumetric heat capacity of the gas saturated reservoir, k – permeability index of the reservoir, l – characteristic dimension, m – porosity, p – pressure, r – radial coordinate, R – gas constant, t – time, T – temperature, Z – coefficient of gas imperfection, 
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 – piezoconductivity of the gas saturated reservoir, 
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 - dynamic gas viscosity; subscripts are: 0 – the initial state, k – on the external boundary, w – on the wall of a well.

On the wall of a well we assume a constant pressure and on the external boundary – the absence of flows of filtering gas and heat, i.e. the water drive of gas extraction is modeled. To solve the corresponding initial boundary-value problem we approximate equation (1) by the purely implicit absolutely stable difference scheme and equation (2) – by the unconditionally stable upwind scheme.

Calculations show that changes in the temperature field are essential only in case of the intensive gas-production. Yet even in this case they are localized in a narrow zone near a well while in the rest part of the reservoir temperature practically equals the initial one. Initially temperature at the bottom hole abruptly drops and then it begins to restore. The same tendency is observed at a short distance from the bottom hole but already at a distance of 10 m one can see only a slight temperature drop with time.

The role of temperature, despite as it might seem insignificantly influences pressure redistribution in the reservoir, affects prediction of the total gas production strongly enough. Here underestimation of the role of temperature field changes makes 41% at the production with high intensity and 63% at the production with low intensity. Also it must be noted that curves of time dependence of the total extraction have two characteristic almost linear portions where a break corresponds to the transition to reservoir depletion conditions. The first period, when the total production grows at a higher rate, is longer for the non-isothermal model. At low intensity  the total gas production is a linear function of time, moreover the amount of the recovered gas grows more intensively in the isothermal conditions. This implies that neglect of the temperature influence causes overestimation of the potential gas production.

The results obtained are of great applied significance as they show that at mathematical simulation of natural gas production it is very important to take into account thermodynamic processes.
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