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ABSTRACT

The European FuelSOME project realized at our Faculty [1], focuses on establishing the
multi-fuel energy generation system based on utilization of Solid Oxide Fuel Cells (SOFC),
dedicated to the long distance maritime shipping. For the SOFC stacks, the removal of sulfur
contaminations from fuels is crucial as the content of sulfur compounds is strictly limited, even
to dozens of ppb. The adsorptive method for such deep purification of methanol for fuel cell
applications was proposed and modelled [2].

As the proposed modelling and optimization procedure is a rather complex task which
requires advanced computational tools and skills, the smart and easy to use expert system which
employs artificial neural networks was developed. This is based on utilization of multilayer
feedforward neural network, which is able to approximate all data obtained from modelling.
The network employed for our purposes approximates the following functional dependence:

I = f(L,Dy, dp'g' G:ximp,in)
where L [m] — is the column length, Dw [m] — inner diameter of the adsorption column, d, [m]-
diameter of sorbent pellets, & [-]- bed porosity, G [kg/h] - methanol mass flowrate, Ximp,in [%
wt.] - mass fraction of pollutant in the inlet stream of methanol, while the indicator - | [€/kg]
is the cost indicator, which takes into account a total cost of methanol purification.

Using the data set obtained from modelling carried out for different configurations of the
purification system (L, Dw, dp, &)) and for different operating conditions (G, Ximp,in) the
appropriate values of the cost indicator — I were estimated. Then a training of the neural
network was carried out to determine the vector of synaptic weights [W], in which all
information supplied to the net has been encoded. So, with use of such trained net, which works
here as the expert system, any user (even that without knowledge on process modelling) for his
configuration of the purification system (L, Dw, dp, &) and operating conditions (G, Xy in) IS
able to estimate the methanol purification cost — I. Based on the obtained results an optimal
decision can be taken — i.e. the appropriate operating conditions chosen for the given
configuration of the purification system or the appropriate configuration of purification system
fitted for the required operating conditions.
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