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ABSTRACT

The | . . .
he increasing demand for sustainable energy sources has motivated research into
biodiesel as a renewable and environmentally friendly alternative to conventional fossil
fuels. This study focuses on the production of biodiesel from neem oil using methanol

and ethanol as alcohols and sulphuric acid as a catalyst through the transesterification

process. Neem oil, a non-edible feedstock with abundant availability, was chosen to avoid

competition with food sources.

The transesterification

alcohol-to-oil molar ratio, catalyst concentration, reaction temperature,

Methanol and ethanol were evaluated individually, and their performance in biodiesel
production was compared. The biodiesel yield, physical properties (specific gravity,

viscosity), and compliance with ASTM standards were analysed.

The results indicate that neem oil biodiesel produced with methanol achieved a higher
th optimal reaction conditions being 60—

yield (70.4%) compared to ethanol (58.72%), Wi
s demonstrated close similarity to

65°C and a molar ratio of 1-9 The fuel propertie

suggesting Its compatibility with existing combustion engines.

conventional diesel,

odiesel, offering a

This study highlights neem oil's potential as a viable feedstock for b
alternative. Further

cost-effective, and environmentally
1S recommended for

renewable,
scale production and economic feasibility

exploration into large-

transitioning toward greener encrgy solutions.
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ABYTRACT

There 1s a growing need to find alternatives to conventional fossil fuel like coal. Extensive
research has been conducting every day to find such alternatives in the form of sustainable and

environmentally friendly energy sources. Biomass pellets from organic materials are found as
a potential solution for reduction of greenhouse gas emissions. It is also likely to be used for

renewable energy and purposes. In this project, the feasibility of biomass pellets is investigated

based on physical, chemical and thermal properties of them. Also studying their efficiency is
done n generation of energy as an alternative to coal.

The study starts with picking suitable biomass material, i.e. agricultural residues, wood waste

and energy crops. These materials undergo preprocessing steps like drying, grinding and
palletization. Consistency and optimization of combustion efficiency with respect to key

parameters ncluding pellet density, durability, and moisture content are assessed. Properties

such as fixed carbon content, volatile matter, ash content are determined. These metrics help
understand fuel quality and the environmental impact of biomass pellets.

Finally, the project compares biomass pellets and coal with respect to their energy efficiency,
environmental impact, and economic viability. Advancements in palletization techniques,

other biomass sources, and combustion systems are all recommended to improve consistency
n pellet quality.

The results demonstrate the biomass pellet's potential as a green and economical substitute for
coal while highlighting environmental and economic benefits. This study provides a

comprehensive characterization and comparison, in order to support the transition to cleaner
energy solutions and contribute to global efforts to mitigate climate change.
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ABSTRACT

’—————'\—_________

Fvaporators play a crucial role in minimizing the production of regulated waste residues while
enhancing the recovery of valuable materials from waste streams. Multiple-effect evaporators (MEEs)
are widely used in industries for concentrating products, regenerating solvents, and separating solid-
1iquid mixtures. Through process integr ation, the optimal configuration of MEEs can be determined to
maximize energy efficiency. This work focuses on modelling and analyzing various configurations of
a three-effect evaporator system, typical of an Indian sugar industry, while considering factors such as
vapor bleeding, variable physical properties, and boiling point rise. The system is described by a set of
nonlinear algebraic equations incorporating mass and energy balances, heat transfer equations, and
temperature- and composition-dependent thermodynamic properties like vapor pressure and enthalpy.
MATLARB is used to solve these models through a system of nonlinear equations.

An economic evaluation of the three-effect evaporator system is carried out by comparing different feed
flow configurations, including forward feed and forward feed with vapor bleeding. The study concludes
that the forward feed configuration with vapor bleeding is the most cost-effective among the evaluated
options. This technique significantly enhances steam economy by 24.53% and reduces steam
consumption by 24.62% compared to the simple forward feed system. These improvements

demonstrate the effectiveness of vapor bleeding in optimizing evaporator performance and overall

energy efficiency in industrial applications.
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