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Summary:

This study is concerned with utilization of waste heat liberated from a white cement
plant in order to increase energy efficiency. Steam Rankin cycle was compared with
steam-organic combined Rankin cycle (cascade organic Rankin cycle). This comparison
depended on both thermodynamic and economic calculations.

Thermodynamic comparison was based on the net power generated, thermal efficiency
and irreversibility. Economic comparison was based on total project capital cost and
rate of return. This study aimed to maximize the net power generated, thermal
efficiency and rate of return; and to minimize irreversibility and capital cost. Three
(SRC) and three (S-ORC) different schemes were suggested to recover waste heat from
waste streams. Aspen HYSY'S v9.0 was used to simulate suggested schemes. Iso-penate
and its different isomers- n-penatne, cyclo-pentane, spiro-pentane and 2, 2-
dimethylpropane- were selected as working fluids for steam-organic combined Rankin
cycle.
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Nomenclature

H Specific Enthalpy [kJ/kg]

ltot Total Irreversibility [KW]

m° Mass Flow Rate [kg/S]

Pret Net Power [kWh]

Pc Critical Pressure [bar]

Qin Amount of Heat Input [kKW]
Sgen Entropy Generation Rate [kKW/K]
T Critical Temperature [K]

Tsur Surrounding Temperature [K]
Latin

Nth Thermal Efficiency

Abbreviations

GDP Gross Domestic Product

Mtoe Million Tons of Oil Equivalent

ORC Organic Rankin Cycle

SRC Steam Rankin Cycle
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WHR Waste Heat Recovery

Subscripts

I I Component of The System
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