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S. M. Miri, M. Chahartaghi, and S. M. Hashemian, “Thermodynamic, Risk
and Reliability Modeling of a Molten Carbonate Fuel Cell (MCFC) with
miscellaneous inlet fuel factors consideration,” in 10th Iranian Fuel cell

Seminar, Faculty of Science, Shahid Rajaee Teacher Training University, 2019
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' Reciprocating engines
¥ Gas turbines

¥ Fuel cells

¥ Steam Turbines

> Micro Turbines
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' Proton-exchange membrane fuel cells
* Alkalin Fuel cell
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' Phosphoric Acid Fuel Cell
" Solid Oxid Fuel Cell
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i 6,8 el f R(t) E(N(t))

1 3710 4.67547E-06 | 0.985543675 0.014561836
2 3969 4.73537E-06 | 0.984326151 0.015797983
3 8715 5.43475E-06 | 0.959987482 0.040835034
4 18501 5.97811E-06 | 0.903628983 0.10133642
5 22533 6.05975E-06 | 0.879349895 0.1285724
6 22637 6.06118E-06 | 0.87871977 0.129289238
7 35657 6.05841E-06 | 0.79949412 0.223776102
8 39463 6.00917E-06 | 0.776525108 0.252926302
9 45567 5.9008E-06 | 0.740158748 0.300890592
10 54005 5.7073E-06 | 0.691150097 0.369398261
11 55567 5.66729E-06 | 0.682265254 0.382336761
12 57798 5.6083E-06 | 0.669685164 0.400947582
13 61019 5.51981E-06 | 0.651759479 0.428079682
14 64569 5.41841E-06 | 0.632339546 0.458328772
15 66407 5.36456E-06 | 0.622427928 0.474127436
16 66662 5.35702E-06 | 0.62106065 0.476326537
17 67128 5.34322E-06 | 0.618566984 0.480349793
18 69654 5.26756E-06 | 0.605162461 0.502258327
19 71262 5.21876E-06 | 0.596729525 0.516291326
20 72495 5.18105E-06 | 0.590316551 0.527096358
21 72602 5.17777E-06 | 0.589762227 0.528035829
22 79203 4.97236E-06 | 0.556250771 0.586536059
23 83319 4.8423E-06 0.53604647 0.623534425
24 88938 4.6636E-06 0.50933179 0.674655629
25 91124 4.59398E-06 | 0.49921031 0.69472781
26 98083 4.37295E-06 | 0.46800131 0.759284184
27 101504 4.26504E-06 | 0.453221594 0.791374104
28 112639 3.91984E-06 | 0.40764745 0.897352571
29 115296 3.8392E-06 | 0.397336351 0.922972125
30 116844 3.79258E-06 | 0.39142744 0.937955118
31 118316 3.7485E-06 0.3858754 0.95224076
32 119260 3.72037E-06 | 0.382348932 0.961421652
33 121949 3.64084E-06 | 0.372448709 0.987655944
34 137592 3.19732E-06 | 0.318990871 1.142592793
35 141657 3.08785E-06 | 0.306212972 1.183474434
36 147503 2.93483E-06 | 0.28860565 1.242694056
37 152754 2.80192E-06 | 0.273541045 1.296303596
38 154532 2.75789E-06 | 0.268596946 1.314543366
39 179909 2.184E-06 0.20608913 1.579446536
40 180346 2.175E-06 0.205136458 1.584079874
41 184916 2.08265E-06 | 0.195406657 1.632672473
42 186369 2.05395E-06 | 0.192400776 1.64817471
43 189807 1.98732E-06 | 0.185452817 1.684954785
44 191189 1.96104E-06 | 0.18272396 1.699778682
45 201929 1.76632E-06 | 0.16271928 1.815728769
46 205048 1.71287E-06 | 0.157292952 1.849645273
47 206728 1.68465E-06 | 0.154438649 1.867958354
48 210495 1.62278E-06 | 0.148208817 1.909133073
49 212843 1.5852E-06 | 0.144442295 1.934875191
50 213452 1.57557E-06 | 0.143479722 1.941561567
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Abstract

In this study, a molten carbonate fuel cell (MCFC) is modeled. The MCFC produced
3055 Kw and 2454 Kw electricity and heat respectively. Due to the fact that in most
systems, cool water is used for cooling, the above-mentioned fluid was used for cooling
the fuel cell and the output water was fed into a single effect absorption chiller in order
to produce cooling load. Modeling results showed that the efficiency of fuel cell and
absorption chiller were 59.77% and 84%, respectively. Some of the output electricity
was fed into an air-cooled chiller in order to produce cooling load. The performance
coefficient of compression chiller was 3.611 and the energy efficiency of the cycle after
using compression chiller was 79.88. Exergy efficiency of fuel cell, absorption chiller
and compression chiller were calculated 49.77, 81.4 and 32.3 respectively. The exergy
destruction of the mentioned components was 3112, 3.256 and 49.77, respectively also
the exergy efficiency of the system was increased from 81.44 to 81.68 after compression
chiller. By analyzing the risk and reliability of the cycle, the results show that the system
will experience at least 2 failures until the end of its working life. Economic analysis of

the system showed that the PB on the system is 3.5 years.

key words: Energy, Exergy, CCHP, Economic analysis, Risk analysis
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