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Simple Cubic Porosity:

The porosity of the simple cube as seen below 
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Reference: http://mathworld.wolfram.com/CubicClosePacking.html
Hexagonal Close Pack Porosity:

The porosity of the hexagonal close pack as seen below 
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Reference: http://mathworld.wolfram.com/CubicClosePacking.html
Cubic Close Pack Porosity:

The porosity of the cubic close pack as seen below 
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Reference: http://mathworld.wolfram.com/CubicClosePacking.html
a) Effects of increasing the pore pressure by 1000 psi
· Porosity stays the same and this is supported by two points: 

First, by looking at the fluid flow equation below
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The porosity term in this equation doesn’t change as changes in Pressure occurs.

Second, by definition, porosity is the ratio of pore volume to bulk volume which is represented below:
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Referencing the article on the article 
When pressure is increased the pore volume changes however, the grain volume gets affected (reduces slightly) so the overall ratio is still maintained as is.

· The rock matrix changes because the effective stress for both minimum and maximum stresses represented by the equation 
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, also changes and the points on the Mohr circle moves towards the left to the failure envelope causing the rock matrix to fail / shear via compressive strength.
· The fluid compressibility changes and it becomes smaller in value indicating it’s less compressible and is represented in general with the equation below:

[image: image11.wmf]1

o

o

o

V

c

VP

¶

=

¶


b) Effects of decreasing the pore pressure by 1000 psi

· Porosity stays the same and this is supported by two points: 

First, by looking at the fluid flow equation below
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The porosity term in this equation doesn’t change as changes in Pressure occur.

Second, by definition, porosity is the ratio of pore volume to bulk volume which is represented below:
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When pressure is decreased the pore volume changes, however, the grain volume gets affected (reduces slightly) so the overall ratio is still maintained as is.

· The rock matrix undergoes two effects:

·  The effective stress for both minimum and maximum stresses represented by the equation 
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 increases  causing shear via tensile strength

· Subsidence occurs on the rock matrix once significant pressure reduction is undergone and the geomechanical properties of the rock also play a role.
· The fluid compressibility changes and it becomes bigger in value indicating it’s more compressible and this also implies that solution gas present in the fluid is formed more and if the bubble point is passed, then gas is released. It’s represented  below:
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c) Effects of increasing the temperature by 100 F

· Porosity stays the same and this is supported by : 

Looking at the fluid flow equation below and focusing on the temperature term
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The porosity term in this equation doesn’t change as changes in temperature occur.

· The rock matrix changes because the effective stress for both minimum and maximum stresses represented by the equation:
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also changes and the points on the Mohr circle moves towards the failure envelope causing the rock matrix to fail / shear via compressive strength.
· The fluid becomes lighter as the temperature is increased and is less viscous moves C7+ components of the heavy into the intermediate and some of the lighter ones evaporate, and this also depends on the type of fluid.
d) Effects of decreasing the temperature by 100 F

· Porosity stays the same and this is supported by : 

Looking at the fluid flow equation below and focusing on the temperature term
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The porosity term in this equation doesn’t change as changes in temperature occur.

· The rock matrix changes because the effective stress for both minimum and maximum stresses represented by the equation:
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also changes and the points on the Mohr circle moves towards the right and reverse  the min and max and induce shear by tensile strength.  
· The fluid becomes heavier as the temperature is decreased and is more viscous, and this also depends on the type of fluid.

e) Effects of increasing the pore pressure by 1000 psi and Temperature by 100 F.

· Porosity stays the same and this is supported by two points: 

First, by looking at the fluid flow equation below
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The porosity term in this equation doesn’t change as changes in Pressure and temperature occurs.

Second, by definition, porosity is the ratio of pore volume to bulk volume which is represented below:
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When pressure and temperature is increased the pore volume changes however, the grain volume gets affected (reduces slightly) so the overall ratio is still maintained as is.

· The rock matrix changes because the effective stress changes with a combined effect of pressure and temperature for both minimum and maximum stresses represented by the equation 
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, also changes and the points on the Mohr circle moves towards the left to the failure envelope causing the rock matrix to fail / shear via compressive strength.
· The fluid’s compressibility changes and the viscosity also changes becoming smaller in value indicating it’s less compressible and less viscous and is represented in general with the equation below:
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f) Effects of decreasing the pore pressure by 1000 psi and Temperature by 100 F.

· Porosity stays the same and this is supported by two points: 

First, by looking at the fluid flow equation below
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The porosity term in this equation doesn’t change as changes in Pressure and temperature occurs.

Second, by definition, porosity is the ratio of pore volume to bulk volume which is represented below:
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When pressure and temperature is decreased the pore volume changes however, the grain volume gets affected (reduces slightly) so the overall ratio is still maintained as is.

· The rock matrix changes because the effective stress changes with a combined effect of pressure and temperature for both minimum and maximum stresses represented by the equation 
[image: image31.wmf]/

3()

hHpTR

PKTT

sab

---

, also changes and the points on the Mohr circle are reversed causing failure on the rock matrix via compressive strength.
· The fluid’s compressibility changes and the viscosity also changes becoming bigger in value indicating it’s more compressible and slightly more viscous and is represented in general with the equation below:
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