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1.0 Introduction
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Azad Rahman et al; [2], Emad et al; [3] and Miller [9] came up with a model in form of a process of a 
precalciner kiln system. This was done using Aspen Plus software to bring about the effect of 
alternative fuels on energy performance and environmental pollutants generally. The other fuels 
used include; tyre, municipal solid waste (MSW), bone meal (MBM), plastic waste, sugarcane 
bagasse and meat. Using the cement plant as a reference, the developed energy and mass balance of 
the system was validated. The clinker's quality was also investigated by the group to determine its 
effect as an alternative fuel. 
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2.0   Methodology

2.1  Extraction of data

2.2   Modelling
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2.2 Process simulation and description

2.3  Model equations
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Figure 1: Converged Model of Rotary Kiln System (Aspen Plus v8.0)
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3.1 Alternative Fuels Performance

3.0 Results and Discussion



54

Journal of Engineering, Science, and Technology
ISSN: 2714-2396   |   Volume 6, Issue 1

3.2 Environmental performance
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3.4. Exergy efficiency

3.3 Thermal stability
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3.5   Energy Costing

Table 2: Cost Analysis of Coal and Alternative Fuel at different Configurations

4.0    Conclusions 
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emissions, thermal stability and cost effectiveness. Used tyre, municipal solid Waste (MSW) and 
sugarcane bagasse were the three alternative fuels used. 
The model confidence was established with the aid of Obajana plant data, literature data, and acceptable 
limit. The model was validated with reference cement plant data, and the validated model was run for the 
selected alternative fuels. In the reference condition, it was noticed that selected alternative fuels had a 
minimum influence on clinker quality except for MSW.  MSW was particularly capable of reducing CO  2

emissions while sugarcane bagasse increased it. Though the three alternative fuels were found to be cost-
effective (with MSW having the potential to save 613.92 $/hr in 30% fuel mix), used tyre was found to be 
the best option due to its ability to reduce CO  emission while ensuring thermal stability both in terms of 2

exergy efficiency and kiln outlet temperature, coupled with its worldwide availability.
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