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ARTICLE INFORMATION ABSTRACT

In recent years, the importance and requirements for high-quality energy and water have been increased
significantly, and this trend is expected to continue. One of the promising solutions for the water
scarcity's problem is desalination of the oceans’ salt water by thermal methods, and if the required
thermal energy is provided by wastes of a thermal power plant it will be competitive with other
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methods. In this paper, a combined cycle including solid oxide fuel cell (SOFC) and gas turbine is used
as thermal resource. Here, combination of these two systems besides multi effect desalination (MED)
system leads to reduction in energy consumption, pollutant emissions, investment and operation and
maintenance cost, as well as increase of efficiency in comparison with the conventional individual
systems. Exergetic and economic analysis using a computer program in EES software was performed.
The results proposed a system with thermal and exergy efficiency of 60% and 57%, respectively. The
system expenditures and revenues were estimated, and the effect of two important design parameters,
i.e. operational temperature and current density of fuel cell, on exergy efficiency and levelized cost of
electricity were investigated. Consequently, the reliability and availability of the proposed system are
calculated as 0.842, using the Markov method. After reliability analysis and availability calculation, it
can be seen that the exergy and energy efficiencies reduce by 4.53% and 4.92%, respectively, and also
LCOE increased hy 8.8%.
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Table 2 The required parameters for the thermodynamic evaluation
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Table 5 Comparison between MED parameters in presented modeling
and values reported in ref [35]
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Table 7 Results of thermodynamic and economic analysis

SHlade bl
17 (MW) 38 S8 g ol
0.5376 &5 o3k
0.6002 @il o3k
222 (MW) 5550 Sy g5 ol
115.6 (M$) IS a3
116.7 (M$) L5 ol
0.0736 ($/KWh) ey 2SIl e 50

Gl posiz Gyl S ol eadidpulne slo il )y 8 Jgu
Table 8 Calculated parameters of MED-TVC

Jlade iy
6.445 o Slos (o b
170 (kgls)asiss o oy o3by>
11.87 (Kg/s)ooss o1 e, ooy by
7.99 (KGIS)S oo ,lu ooy b
14815 (kW) yguslasS 55 &)l Jlas!
1555 (M?) ygadlasS” &1y Uil el
329 (M?/KG) o gase o))y il corlane

10 opless 17 0951396 5o (o) Sulle Swiie

2 85 ek 2 e FE e Jn 9 fhes slos (RN IS Gl o
ooalive |) atony 28Ul 0y A 3p rizmen 5 Sglite lagl > JB
Gt ool dbes Liglidl b ogl o 0aus T IS (0 aS jsbijlen 0,8
bl ol oy Gl o & oasil Gl il e G
el 5Ly i o 5 4l 2als Ly o basly il Les igl3al L aSloxil)
e I et 55 0l 5 (10) el o bl e il
slales )0 .cdly valgs Eal38l (65,551 003k 5 ls adgi Giali8 L
o33k Gl S lr b g sl iy ool Gl cd Somly
Pl T S o a5 Gl b aalys culi Lo,i Jloges 5 odd Cibigte

ol all i Jo ol I&s 4z e a5 cl ol sl coenl

S6

1: 1 U :
xD U D D
D D D U
4 U 4D 4D 4D
AN h i T
“ Y\ s
e e
. ! e
N / -
. 5 o
., Y A -
™~ e
ol 1D |4
~d 2D L
) D
5161 4D

Fig. 2 Markov diagram of present hybrid system
alllaed ygo w5l BoS Lo ol Shs 2SS

0.9
| A Present 'y
0.8 Study ’
0.7 — @— S.Motahar ’
¢
0.6 .
— /
Z 0.5 - /
k -2
= 0.4 1 P &
";;53037 ---2
s P
~ 0.2 _.-2
0.1 | ‘,-l'
./
0
0 1000 2000 3000 4000 5000 6000 7000 8000

Current Density(A/m2)
Fig. 3 Comparison between SOFC voltage loss in presented modeling
and values reported in ref [34]

[34] g o allio g 39250 dalllae ,o 5Ly il anslin 3 JSCi

328


https://dorl.net/dor/20.1001.1.10275940.1396.17.10.49.7
https://mme.modares.ac.ir/article-15-9653-en.html

[ Downloaded from mme.modares.ac.ir on 2024-04-19 ]

[ DOR: 20.1001.1.10275940.1396.17.10.49.7 ]

B3l dll 79) 9 (sobld ) gy Joxo I

05180 Gl OF e paioT 9 Sels SuwST B g Ja (6L (a8 S 23 s Ylgelol calyls 9 (5 Sbaibl-g0 55 Jalxs

0.75 015
- -Ee@T_st=1150K - Ee@T_st=1170K ---- Ee@T_st=1190K
- - Ee@T_st=1210K — - Ee@T_st=1230K = Cost of Electricity [ *22%
Loz
Foars _
015 i
g 2
5 =
5 F 0125 E
rol —
z :
o =]
= 007 3
O
0.05
N L 0.025
~
0.25

0 1000 2000 3000 4000 5000 6000 7000 000 9000
Current density (A/m2)
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Table 9 Probability of each state in markov state space diagram
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