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Abstract

Due to the scarcity of fresh water resources in Iran like many
other parts of the world, the demand for providing drinking
water resources using desalination processes is increasing. The
desalination processes though require a significant amount of
energy and financial resources. Therefore, the economic study
of water desalination processes is very important in order to
choose the optimal desalination method. Identifying and
evaluating the risks associated with each process is a great help
for the economic evaluation of such projects.

In this research, with the help of Delphi method, significant
risks in the construction and operation of humidifiers-
dehumidifiers have been identified among 35 risks. Then,
using the DEMATEL method, which is one of the decision-
making methods based on pairwise comparisons, risks were
prioritized based on the degree of impact and effectiveness. A
total of 13 risks have been identified in the five fields of
technical, economic and support, executive, political, and
environmental. It can be argued that the factors of choosing
inappropriate manufacturing technology, price changes and
inflation, energy supply, improper design of wastewater and
waste disposal systems and large-scale technology maturity are
the main risk factors in this type of desalination plants. The
results showed that locating this group of desalination plants
requires careful study of the temperature difference and the
intensity of cold and hot conditions. It can also be concluded
that to apply this desalinization process in a large and industrial
scale requires further studies.

Keywords: Risk Identification, DEMATEL, Desalination,
Humidification Dehumidification, Delphi.
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[ Step 1: Identify important factors using the Delphi method j
v

[ Step 2: Form a survey matrix of experts j
v

[ Step 3: Calculate the initial decision matrix - direct relation direct matrix J
!

[ Step 4: Calculate the initial effect matrix - direct relation matrix J
v

[ Step 5: Create a complete direct and indirect effect matrix - total relation matrix J
v

[Step 6: Determine the threshold value and draw an effect-relationship map- cause and effect map]
v

[ Step 7: Analyze the effect-relationship map ]

Fig. 1- DEMATEL method implementation process
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Define the subject of the project

v

Select Delphi panel members
- Determining the required expertise
- ldentifying the eligible candidates for membership in the
panel
- Selecting the panel members
]

v

Review of literature and research background
- ldentifying the previous research and related models
- Extraction of factors and risks identified in these research

v

The first round of
+ Receive the opinion of the panel mem
factors

the Delphi method
bers on the importance of the identified

- Gathering panel members' opinions on the factors not mentioned in the list

A

y

The second round o

f the Delphi method

- Re-submitting the first round factors and members' suggestions along with the average opinion of the members

and the previous opinion of the same member
- Receiving the opinion of the panel members regarding t

he importance of the mentioned factors

A

A

The third round of

same member

- Achieving consensus

the Delphi method

+ Reducing the number of factors by eliminating factors of medium and lower importance
- Presenting the selected factors along with the average opinion of the members and the previous opinion of the

- Receive the opinion of panel members on the importance of the selected factors

Fig. 2- Delphi method implementation process
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Table 2- Risk factors for construction and operation of dehumidifiers
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Symbol Main criterion Sub-criteria
P Improper design of wastewater disposal system and improper disposal of
1 wastewater and waste
F, Technical Risks Incompatibility of the device with the conditions of the region
F3 Large volume of facilities required
F, Large-scale technology maturity
Fs Price changes and inflation
Fg Economic and Incorrect estimation of the construction costs
F, support Risks Incorrect estimation of the operating costs
Fg Provide the required energy
Fo Executive Risk Choosing the wrong manufacturing technology
Fio Political Risk Change in administrative tariffs
Fi1 Environmental degradation
Fio Environmental Risks Extreme cold
Fi3 Extreme heat
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Table 3- Impact rate, interaction intensity and impact intensity
S5 P O g Jolad b (5723 531 Ol 45)135 1 Gl -V g

Symbol Factor i €j ci+e c¢i—e Priority
F, Impr_oper desngp of wastewater disposal system and 0.2067 0.1644 03711 00423 4
improper disposal of wastewater and waste
F, Incompatibility of thfh(;er\(/;é:i%wth the conditions of 0.1665 0.2570 04235  -0.0905 6
F3 Large volume of facilities required 0.1568 0.2212 0.3779  -0.0644 7
F, Large-scale technology maturity 0.1828 0.1214 0.3041 0.0614 5
Fg Price changes and inflation 0.2518 0.2417  0.4935 0.0101 2
Fg Incorrect estimation of the construction costs 0.1970 0.2460  0.4430 -0.0490 8
F, Incorrect estimation of the operating costs 0.1458 0.2785 0.4243  -0.1327 12
Fg Provide the required energy 0.2377 0.3038 0.5415 -0.0661 3
Fq Choosing the wrong manufacturing technology 0.2803 0.3274 0.6077  -0.0472 1
Fio Change in administrative tariffs 0.1434 0.1194  0.2628  0.0239 10
Fi1 Environmental degradation 0.1888 0.1556  0.3443  0.0332 9
Fi, Extreme cold 0.1633 0.0196  0.1829  0.1438 11
Fi3 Extreme heat 0.1544 0.0192  0.1736  0.1352 13
0.15
0.1 & Fl2
F13 ® F4
® F11
0 ® Fi0 ® 5
0.1 0.2 0.3 0.4 0.5 0.6 0.7
0.05 o P2 ® F9
® 6 ® F8
-0.1
® F7
-0.15
Fig. 4- Impact Relation Map
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1- Project Management

2- Alternatives

3- Reverse Osmosis

4- Semipermeable Membrane

5- Electro Dialysis Reverse

6- Multi Stage Flashing

7- Multiple-Effect Distillation

8- Vapor-Compression Distillation

9- Humidification-Dehumidification

10- Fuzzy Comprehensive Evaluation
11- Analytical Hierarchy Process

12- Coefficient of Performance

13- Gain Output Ratio

14- Monte Carlo Simulation

15- Program Evaluation and Review Technique
16- Decision Making Trial and Evaluation Laboratory
17- Fontela

18- Gabus

19- DEMATEL

20- Delphi Method

21- ldea Generation

22- Brain Storming

23- Brain Writing

24- Nominal Group Technique

25- Kendall's Coefficient of Concordance
26- Schmidt

27- Threshold Value

28- Impact Relation Map
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