
CONCLUSIONS AND RECOMMENDATIONS
CHAPTER V

5.1 Conclusions

The fin ite-d ifferen ce m ethod w as studied, covering tw o-d im ensional 
alternating-direction m ethod (IA D ) and tridiagonal matrix, applied to so lve  the 
problem  problem s in field  o f  chem ical engineering that the general equation is partial 
differential equation, containing in gas storage problem . To ach ieve this destination, 
the program w as built by FO R T R A N  program m ing language. The program w as  
tested w ith tw o problem s in heat transfer problem  and d eveloped  to so lv e  the gas 
storage problem . The results are accuracy and effectiven ess. The precision  o f  the 
solution  depend on the num ber o f  grid. If  the user u ses a lot o f  grid, the results w ill 
take a few  errors, but it takes a lot o f  tim e to find the solution. The appropriate o f  
solution  depend on the w ay that the user u ses the data.

5.2 Recommendations

A lthough  the alternating-direction m ethod (IA D ) is a very e ffec tiv e  m ethod  
to so lv e  m any m athem atical problem s in partial differential equation in fields o f  
chem ical engineer, the benefit o f  its concept is important to d evelop  program, 
depending on  program developers and users. So, the w ays to im prove abilities o f  
program can be offered as,

1. To d evelop  three-dim ensional to m ake program m ore useful.
2. To d evelop  the program to so lv e  in m ulti layer system .
3. T o d evelop  the program into graph m ode.
For the first im provem ent, the m odel should be d eveloped  to 3D  for the 

accurate the result that g ive  from  the program. For con ven ien t to understand, the 
program start w ith  2 D  that the sam e as start in this thesis. The govern ing equation is 
equation 2.3
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5  5®  5  , 1 5 0  q sTp 5 0— - h k —— +  — h k - — -  s =  s h y — -5x 5x 5y  5y Ts 5t (2 .3 )

F rom  th e eq u a tio n  2 .3 , th e  g o v e r n in g  eq u a tio n  rearrange fro m  2 D  to  3 D , it 
b e c o m e

5  5 0  5  5 0  5  5 0  q sTp 5 0  ,— M —  + —  h k —-  + — h k —-  -  = s h y - ^ ~  (6.1)
ô x  Ô X  5y 5y dz dz Ts dt

T h e m o d e l o f  r e serv o ir  s im u la tio n  is  sh o w n  in 3 D  that sh o u ld  g iv e  th e  
a ccu rate  resu lts .

The secon d  im provem ent is d eveloped  the program to so lv e  in m ulti layer 
system . This m od el o f  reservoir sim ulation ท this thesis is single layer system . I f  the 
results are g iven  m ore accrete, the program w ill be d evelop ed  to m ulti layer system . 
The results from  the low er layer are the initial va lue from the upper layer.
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Figure 5.1 The layer of the reservoir
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The last d evelopm ent is d eveloped  the program  into graph m ode. The  
convenient application or com m ercial program is the easy  program  that anyone can  
use. For exam ple, the program is written by V isual B asic  program  that are show n in 
Figure 5.2 and 5.3.

R e s e rv o ir  S im u la t io n

Fie Edt View Toofe Window H i *
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Input data

Porosity j X
Formation Thickness [' ft

Pejmeablity j mD

Gas Viscosity I-----------------------------  cP

Rassure j ........ paa

Initial Ressuie I psia

ค 0พ  rata f  MMSCFD

Length ot storage field j ft

Width ๙  storage fe w  [ ft

Effective (kainage ratfcis j ** ft

W dbore  radius 1 ft

J ' J j

Reservoir

Show result and pressure profile

Status โ27/3/2S47.......... 11:37

Figure 5.2 T he input data o f  reservoir sim ulation.
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Figure 5.3 The results of reservoir simulation.
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