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ABSTRACT This paper deals with the energy modeling and simulation analysis of high temperature fuel cell, e.g. Molten

Carbonate Fuel Cell (MCFC). In the present work a new mathematical model of molten carbonate fuel cell has
been developed using basic governing equations and chemical reactions base. Those have been applied in experiment and numerical
simulation of molten carbonate fuel cell stack, to be generated power up to kilowatt [1, 2]. Using the Genetic algorithm optimized
results obtained appeared in previous research paper [3], here simulated and optimized results compared with Genetic and PSO al-
gorithm with each other. In the simulation and modeling MATLAB software has been used. The compared results has been shown in

the tables 1& 2.

1. Introduction:

The previous research paper [3] has been discussed detailed of
MCFC single cell model and methodology used in the analysis.
In Present paper obtained simulated and optimized results us-
ing the Genetic and PSO algorithms, compared with each other

along with standard references [4, 5, 6].

2 Results and analysis:

The analysis of single cell of the MCFC, VI Characteristic have
been obtained at the various temperatures and pressures, mem-
brane thickness domains. The maximum voltage of the cell cor-
responding to the temperature 900°K and optimized efficiency
and power density for the single cell of MCFC has been deter-
mined corresponding to maximum voltage.

Table 1 Shows the Comparative simulated and optimized results of the mathematical model of single cell MCFC using the two

optimization techniques.

MCFC : : : : : Optimize Values
Simulated results using Genetic Simulated results using PSO .
Cglrlam eters Input Value  |Algorithm Voltage Povéger algorithmVoltage Powgr ée%]oertlitchl%o Remark
p (volts) (watts) volts watts
T Yoll';a 91:2 Genetic better
emp. 17 1.
ino 200 0.82 0.34 0.810.38 Power:
0.46 0.55 PSO better
375 0.830.35 0.86 0.42
550 10.36 0.99 0.44
725 1.100.40 1.01 0.49
900 1.17 0.46 1.2 0.55
e
Pressure 1 1.20.56 1.180.59 Power: PSO better
a 0.56 0.59
2.8 1.10.44 1.14 046 PSO better
4.6 0.90 0.40 1041 PSO better
6.4 0.860 0.39 0.90 over predict Genetic better
8.2 0.8200.32 Over predict Genetic better

optimization techniques.

Table 2 Shows the Comparative simulated and optimized results of the mathematical model of single cell MCFC using the two

MCFC Simulated results using Simulated results using PSO [Optimize Values Remark
Cell Input Value Genetic Algorithm Al%orithm Algorithm
Para-meters Voltage Power Voltage Power Genetic PSO
(volts) (watts) volts watts
CathodeAnode
: Voltage: 1.18 1.15 .
Thickness 0.02 118050 115055 Power: 0.56 0.59 Genetic better
0.024 1.14 0.48 1.11 0.50
0.028 0.96 042 10.46
0.032 0.880.38 0.850.42
0.036 0.82 0.33 0.810.39
Membrane
Thickness 6 0.52 Power 0.52 0.53 PSO better
In mm ' 0.53
7.8 0.49 0.50
9.6 047 0.44
1.14 0.43 0.41
1.32 0.38 0.40
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3 Results and discussion:

In the same temperature domain Voltage simulated and op-
timized results using the genetic algorithm better predicted
as compared to PSO algorithm, but in same case power better
predicted by the PSO algorithm. Similarly in the same pressure
domain voltage and power better optimized results obtained
by the PSO algorithm corresponding to 1 bar pressure, but at
higher pressure the PSO algorithm over predict the simulated
and optimized results.

4. Conclusion:

The present analysis, has been done for various parameters of
single cell of MCFC and attempts to optimize the performances
of the cell. The Optimize results are obtained using genetic and
PSO algorithm, PSO algorithm take less time in the optimiza-
tion process as compare to genetic algorithm and also better
obtained optimized results are obtained in number of cases
through the analysis. The Optimized results can be utilized in
designing multi-cells of MCFCs.
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