Homework#13

1. Left-hand side expansion

The primary variables are Po, So, T.

When T < Ts, Sg = 0 and Ts is used as the fourth primary variable.

When T ( Ts, Sg is used as the fourth primary variable instead.

a. Equation 1.1 represents the left-hand side of the water component equation.  Expand the equation in terms of 
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----- Eq#1.1
----------
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From Homework#10, 1D finite difference expansion of the above equation is,
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In term of 
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b. Equation 1.2 represents the left-hand side of the oil component equation.  Expand the equation in terms of 
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 for a 1D problem.  Collect terms for 
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    ----- Eq#1.2

----------
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From Homework#10, 1D finite difference expansion of the above equation is,
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In term of 
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, the expansion becomes,
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2. Energy equation expansion

The primary variables are Po, So, T.

When T < Ts, Sg = 0 and Ts is used as the fourth primary variable.

When T ( Ts, Sg is used as the fourth primary variable instead.

For the energy equation expansion, note that H(T) is a function of T only.  U is a function of H(T), P, and ((P,T).
a. Equation 2.1 represents the left-hand side of the energy equation.  Complete this expansion in terms of the primary variables for a 1D problem.  Collect terms for 
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----- Eq#2.1
----------
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For Question 2a, the 1D finite difference expansion of the above equation is,
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In term of 
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b. Expansion Equation 2.1 in terms of the primary variables for a 1D problem when 
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For Question 2b, the 1D finite difference expansion of the above equation is,
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In term of 
[image: image122.wmf]  

d

P

o

 and 
[image: image123.wmf]  

d

T

, the expansion becomes,


[image: image124.wmf]  

LHSE

=

LE

1

i

P

o

l

+

d

P

o

(

)

i

-

1

+

LE

2

i

P

o

l

+

d

P

o

(

)

i

+

LE

3

i

P

o

l

+

d

P

o

(

)

i

+

1


              
[image: image125.wmf]  

+

LE

4

i

T

l

+

d

T

(

)

i

-

1

+

LE

5

i

T

l

+

d

T

(

)

i

+

LE

6

i

T

l

+

d

T

(

)

i

+

1

+

R

i



[image: image126.wmf]  

LHSE

=

LE

1

i

d

P

o

(

)

i

-

1

+

LE

2

i

d

P

o

(

)

i

+

LE

3

i

d

P

o

(

)

i

+

1


               
[image: image127.wmf]  

+

LE

4

i

d

T

(

)

i

-

1

+

LE

5

i

d

T

(

)

i

+

LE

6

i

d

T

(

)

i

+

1


               
[image: image128.wmf]  

+

LE

1

i

P

o

l

(

)

i

-

1

+

LE

2

i

P

o

l

(

)

i

+

LE

3

i

P

o

l

(

)

i

+

1


               
[image: image129.wmf]  

+

LE

4

i

T

i

-

1

l

+

LE

5

i

T

i

l

+

LE

6

i

T

i

+

1

l

+

R

i


c. Equation 2.2 represents the right-hand side of the energy equation.  Complete this expansion in terms of the primary variables for a 1D problem.  Collect terms for 
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d. Expansion Equation 2.2 in terms of the primary variables for a 1D problem when 
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From Question 2c, the 1D finite difference expansion is,
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