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Abstract

Background and Objective: Desalination of brackish water can be a good help in dealing with the
water crisis. The aim of the present study is to design a geothermal desalination plant using thermal
energy from the depths of abandoned oil wells.

Material and Methodology: This research was done in 1400 on Khark Island in the Persian Gulf. First,

a multi-stage sweetening method is selected to use the heat of the abandoned oil well. Then, the methods
and structures that help you increase the production of sweet milk using this option were examined using
EES software, for which 4 different types have been presented, including:

e Conventional multi-stage sweetening

e Multi-stage sweetening with secondary preheating

e Multi-stage sweetening with secondary preheating and external flash box

e Multi-stage sweetening with secondary preheating, external flashbox and internal flashbox

Findings: Research findings show that the variable of presence of tourists in this area is influenced by
the following life indices including: Economic prosperity, improving environmental quality, reduction
of air pollution, improving communication of inhabitants and easy access to public transportation means
and improving cultural issues.

Discussion and Conclusion: In the final part of this research, geothermal desalination using economic

heat from abandoned oil wells using current value method and inflation rates is economically analyzed.

Key words: Water Crisis, Desalination, Fossil fuels, Renewable energy, Abandoned oil wells.
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Table 2. Design parameters
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Figure 1. Schematic of a conventional multi-stage geothermal desalination process
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Figure 2. Schematic of multi-stage geothermal desalination process with secondary preheating
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Figure 3. Geothermal desalination process with secondary preheating, external flash box
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Figure 4. Geothermal desalination process with secondary preheating, external flash box, internal flash
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Table 2. Production of fresh water, salt water and salt related to scenario 1
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Figure 6- The amount of fresh water production in
each of the stages of scenario 1
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Figure 5. The amount of saline water output in each of
the stages of scenario 1
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Table 3. Production of fresh water, salt water and salt Scenario 2
9> ol Sod ol adgi Glalisl oo o oy ol 90 ol 29,5 | aloyeo
(d 32 055) Y 925l Ay S (g9 s (395 2 y) (395 3 yd)

+/fA N4 NI YYYYY \

AY/QY <Y INAYINA fYYD Y

YVIY - <Y aYvay fYFAY Y

Y/ Y Y B+ YA FEYNY i

£4/9) N FAYYD FAY -0 I\

ZY/OA AN OV fa4ara 7

70/40 VY. FOYYY O\Y-F Y

£¥/2) AVINA ffroa INEAR A

FYITY YIYY FF-5¥ OYF\S %

AN A\VAR AL INARTA e

#¥/a4 fIYA fray. bYag. AR

1444 \Avg AN\ 44 OV Y \Y

OA-SYA s QT g
80000 =T : |
50000| et T i
217 60000 5 | :
= % 40000 .- V
. 40000 S 1 |
3; T} 30000 | !
é 20000 é i I
© .‘.,3 20000 | |
e - | |
< e r
= 0 10000/ |
123 456 7 8 9101112 i 2
4l ya ol - Ll 4
B L/day sl clulg mAals e 0 ' 2 3 4 56 7 8 9 0128
poed Gl I

Jo150 51 o195 10 30 oy F dudgi lmo ~ASSE  Joln 31 IS 58 53 s ys e o lime Y IS

Figure 8. The amount of fresh water production in each  Figure 7. Amount of saline water output in each of
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Table 4. Production of fresh water, salt water and salt in scenario 3
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Figure 10. The amount of fresh water production in
each of the stages of scenario 3
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Figure 9. Output water salinity in each of the steps of

scenario
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Table 5. Production of fresh water, salt water and salt related to scenario 4
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Figure 12. The amount of fresh water production in
each of the stages of scenario 4
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Figure 11. Salinity of effluent water in each of the

steps of scenario 4
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Figure 14. Comparison of pollutant production for
the useful life of a power plant
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Figure 16. Comparison of net present value for
different inflation
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Figure 13. Comparison of pollution production of
three different desalination technologies
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Figure 15. Comparison of return on capital for
different inflation rates
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