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Original Research Paper In the current study, with the aim of power and hydrogen production, combination of Matiant cycle with
Received 07 July 2016 an ORC unit and PEM electrolysis has been analyzed from the viewpoints of energy and exergy. Waste
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€ A heat of the Matiant cycle is used to run the ORC. Effect of some designing variables, i.e. evaporator
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temperature, minimum temperature difference in heat exchanger, degree of superheating in ORC turbine
inlet and isentropic efficiency of ORC turbine on the rate of produced hydrogen, ORC produced power

K ds: o . : . 7 N .

pém,'e;m,ysis and exergy efficiency of the combined system has been investigated. It is observed that, increasing the
Hydrogen production minimum temperature difference leads to decrease in the rate of produced hydrogen, ORC produced
hoﬂsglANT system power and consequently exergy efficiency of the combined system. Also, change in the evaporator

temperature optimizes the rate of produced hydrogen, ORC produced power and therefore the exergy
efficiency of the combined system. Also, results showed that increasing the degree of superheating in
the ORC turbine inlet decreases the rate of produced hydrogen, ORC produced power and the exergy
efficiency of the combined system. As expected, increasing the isentropic efficiency of ORC turbine
leads to an increase in rate of produced hydrogen, ORC produced power and therefore the exergy
efficiency of the combined system.

Exergy efficiency
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BV JERpN IRV JERpN

1.0 Py, = Py,(atm) 80 Tpem(°C)

50 D(um) 76 Eqacta(kl/mol)
96486 F(C/mol) 18 Eqctc(kI/mol)
17x10% Jref(A/m?) 14 Aq
4.6x10% Jref(A/m?) 10 Ac
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Table 2 Comparison of the results obtained from the present work and
those reported in the literature for the MATIANT cycle.
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Fig. 2 Comparison of the results obtained from the present model and
those reported in the literature for the PEM electrolysis
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