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Abstract

Energy efficiency remains one of the most important issues of
energy strategies, not only for economic reasons, but also for
the environment. Energy efficiency improvement could help
for reducing energy production cost and could also reduce CO
emissions. Alternative energy resources have had great
attention due to the lack of conventional ones and to control
CO2 emissions and global warming. Waste heat recovery is one
of the alternative energy resources. Industrial waste heat has
been recognized as a considerable heat resource for energy
production in the last two decades. The utilization of waste
heat from industrial processes and its conversion into
electricity, without additional fuel consumption, could achieve
a considerable reduction of the energy consumption as well as
CO2 emissions. There are many industries where waste heat
can be recovered, such as the iron and steel, glass, cement,
and lime industries. For instance, in cement industry power
generated from waste heat recovery may provide about 20%
of the energy consumption in a cement plant. There are three
conventional systems for power generation from waste heat
from industrial processes: steam Rankin cycle (SRC), organic
Rankin cycle (ORC), and Kalina cycle. 66% of the waste heat
discharged to the environment is in the range of low-grade
waste heat. ORC systems are widely recognized as one of the
most applicable technologies for utilizing low-grade heat
resources from both renewable resources (e.g., geothermal
and solar), fuel energy (e.g., biomass or biogas) and waste
heat. The lower critical temperature of the organic fluids
makes possible the optimum exploitation of the
aforementioned mediums and low-grade energy sources.
There has been a continuous growth in research activity
related to ORC-based power systems over the last decades
that has verified the value of this technology and its potential
to improve energy efficiency. Selection of working fluids
strongly affects the cycle performance and its efficiency.
Working fluids also influences the turbine design, the safety
precautions of the system, material of construction of system
components, operating conditions, environmental impact, and
economic evaluation of the system.
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» Waste heat is converted into electricity without additional fuel consumption,
i.e. reduction in CO, emissions.
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