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ABSTRACT

Keywords:
Waste heat recovery.
Rankin Cycle

Cement industry.

Due to the rapid and significant development in building and construction
projects, especially in developing countries such as Libya, and the
accompanying increasing consumption of the basic material, which is cement,
as the manufacture of this material accompanies a large consumption of
energy. This study deals with the analysis of operational and design data as
thermodynamic variables to assess the extent of utilization of lost thermal
energy and the possibility of generating electrical power from it, thus reducing
environmental damage. This research has studied and analyzed a model for
recovering waste thermal energy from exhaust gases in Lebda Cement Factory
for the purpose of generating electric power through the Rankin steam cycle,
by utilizing two heat sources in the factory: the exhaust of the clinker cooler
and the exhaust of thermal cyclones, where two heat exchangers were used: the
first It is (SP- Boiler) that takes advantage of the high heat of the exhaust gases
emitted from thermal cyclones and the second is (AQC- Boiler), which takes
advantage of the heat of the gases resulting from cooling the clinker. This
study analyzed the actual operational data collected from the factory control
rooms and obtained through field visits to the factory. Through these obtained
data, the energy balance was done on the heat exchangers used, the thermal
energy of the steam generated in the Rankin steam cycle, and the analysis of
the capacity and efficiency of the steam cycle using the Matlab program.
Where the results showed that the power generated using this cycle is 9.014
MW, with an efficiency of 27.14%. In this work also, the effect of the steam
temperature entering the turbine and the flow rate of the feed water on the
thermodynamic performance rates represented in efficiency and capacity were
studied.
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