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Analysis of the process of hydrogen production from the reaction of aluminum with
water in an industrial unit in order to investigate the impact of failure factors on system

efficiency
Z. Shababi The mechanical engineering department, Urmia University, Urmia, Iran.
1. Mirzaee The mechanical engineering department, Urmia University, Urmia, Iran.
M. Khalilian The mechanical engineering department, Urmia University, Urmia, Iran.
S. Jafar Madar The mechanical engineering department, Urmia University, Urmia, Iran.

Abstract

Considering the high importance and necessity of replacing fossil fuels with renewable and environmentally friendly fuel sources,
for many years researchers have been working on hydrogen production methods as one of the cleanest and most available alternative
fuels. have focused their research. One of these studied methods is hydrogen production using water and aluminum. In the current
research, thermodynamic analysis is done on this method and the Liebig condenser is the production process of thermodynamic
analysis. The efficiency of the condenser and the whole system is calculated. In the next step, system failure factors are identified
based on technical literature and experts' opinions, and using one of the multi-criteria decision making methods called the best-worst
method, the identified factors are weighted and ranked, and the impact The most important index on system performance is studied
and solutions to increase system efficiency are provided.

Keywords: Hydrogen production, Aluminum-water reaction, Best-worst method, Computational fluid dynamics, Production
Process Condenser efficiency.
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