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SHORT ABSTRACT

Hydrogen gas as an energy carrier has high energy density and almost nil emission during its combustion. The
production of hydrogen gas from the reaction of aluminium-NaOH solution is a clean method of production. In the
present study 1 g aluminium scrap is reacted with aqueous NaOH concentrations of 1M-5M and temperature of water
varying from 303 K- 333 K. Mathematical modelling of the hydrogen generation is carried out by using machine
learning techniques for large scale applications. Hydrogen gas produced by the chemical reaction is used to heat a
sintering furnace and to determine its thermal efficiency. Approximately, 97 % of stoichiometric hydrogen is produced
in the condition 5M/333 K which is 1322 ml.g" Al. The activation energy of 57.62 kJ.mol-" is obtained in this work.
The hot combustion product of hydrogen-air mixture is introduced inside the furnace to heat up at different fuel-air
ratios. The thermal efficiency (n) of the furnace is measured as 76.22 % at fuel-air ratio of 1:60 corresponds to the
fuel-air equivalence ratio (1) of 0.57. Hydrogen gas is an effective energy carrier for power generation which is clean
at the same time.
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