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Homework #8
a) Finite difference expansion of the 1D pressure equation.
1D pressure equation,
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Expanding the terms of the left hand side individually,
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multiplying by the volume of the grid block, VRi = (x(y(z
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Using the definition of total transmissibility,
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For the gravity term,
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multiplying by the volume of the grid block, VRi = (x(y(z
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Using the definition of water and oil transmissibility,
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For the capillary term,
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multiplying by the volume of the grid block, VRi = (x(y(z
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Using the definition of water transmissibility,
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Expanding the right hand side,
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multiplying by the volume of the grid block, VRi = (x(y(z
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The expanded 1D pressure equation is,
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Collecting terms for all P at n+1, and moving other terms to the right hand side,
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b) 5-node problem
For i = 1
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For i = 2
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For i = 3
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For i = 4
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For i = 5
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