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Abstract

Developing an effective glass cleaning solution involves a strategic approach to
formulation and evaluation, ensuring optimal  performance, safety, and
environmental sustainability. This study aimed to design a gla§5 cleanc'r that
delivers a streak-free finish, efficiently removes dirt, grease, and grime, and is safe
for users and the environment. The formulation combined a carefully chosen blend
of surfactants, solvents, and pH adjusters to enhance cleaning efficiency and

compatibility with various glass surfaces. Ethanol and isopropyl alcohol were

incorporated for their quick-drying properties, while ammonia or acetic acid

provided grease-cutting capabilities. Surfactants emulsified oily residues, and
deionized water was used as a solvent base to prevent streaking caused by
impurities. Comprehensive performance tests assessed cleaning efficiency, streak
resistance, drying time, and compatibility with tempered, laminated, and mirrored
glass surfaces, with comparative benchmarking against leading commercial
products. Environmental impact was minimized through the use of biodegradable
ingredients and reduced volatile organic compounds (VOCs) to meet regulatory
standards. Safety evaluations ensured the product’s low toxicity and compatibility
with skin, making it suitable for household use. The optimized formula
demonstrated excellent cleaning performance, leaving glass surfaces clear and
streak-free, while users appreciated its ease of application, pleasant fragrance, and
quick drying time. Sustainability assessments confirmed compliance with eco-
friendly standards, establishing the product as a greener market alternative. This
study demonstrates the potential to create a high-performing, user-friendly glass
cleaning solution that meets consumer needs while addressing environmental and
safety objectives.
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ABSTRACT

This study aimed to simulate the production of sulfuric acid by contact process using Aspen Hysys V11
making some assumptions and using hypothetical reactors. Antoine Model is used as a fluld package In
this simulation where the values of minimum and maximum temperature and the cocefficlents (A
through F) are estimated for each component. The increase in boiler outlet temperature shows a lincarly
decreased relation with waste energy heat flow. Inlet water temperature shows no effect on the molar
enthalpy of the sulfuric acid product and the value of molar enthalpy of the sulfuric acid product
remains constant. Air temperature also shows no effect on product sulfuric acid flow rate. Flu gas
temperature shows a linearly increased relation with absorber inlet water temperature for the range of
10 to 120<C and sharply increases for the range of 120 to 130<C and finally becomes roughly constant
after 130  with the increase of absorber inlet water temperature.
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Abstract

The use of artificial intelligence (Al) into process vessel design in chemical

engineering is 4 pame-changing technology that improves operational cfficiency,

safety, and creativity, This abstract investigates Al's numerous applications in this

sector, focusing on jts influence at various phases of vessel design and operation.

Al techniques, notably machine lcarning and data analytics, arc increasingly being
used to optimise the design parameters of processing vessels. These technologies
make it casier to analyse Jarge information generated by simulations and real-time
operations, allowing engineers to forecast performance outcomes and discover the
best design configurations. For example, Al-driven models may increase mixing
efficiency in stirred containers by studying fluid dynamics and improving impeller
designs depending on particular fluid parameters, such as viscosity and density.
Furthermore, Al improves the capability of predictive maintenance in process vessels
by using sensor data to monitor equipment health and detect probable breakdowns.
This proactive strategy cuts downtime and maintenance costs, resulting in safer and

more dependable operation.
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ABSTRACT

Caffeine is a widespread naturally occurring xanthine derivative found in a
variety of plants but commonly found in coffee beans and tea leaves.
Caffeine containing products have been consumed for hundreds of years for
their taste, aroma and CNS stimulating properties. We estimated the amount
of caffeine present in tea and coffee, which people consume regularly. We
extracted caffeine from these using ‘liquid-liquid separation’ method. As an
extracting solvent, we have used chloroform in which caffeine is highly
soluble than in any other solvent. Thereafter chloroform from extract was
evaporated until only white crystals remained, which were considered to be

pure Caffeine.
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ABSTRACT

Biodiesel is a renewable and sustainablé alternative to traditional petrolcum-b'ased fur?|5,
garnering global attention for its environmental advantages and compatibility Wl.lh existing
diesel engines. This study provides a comprehensive review of biodiesel productaoq from. a
variety of feedstocks, which include edible oils (such as soybean, palm), non-edible 0'.15
(including jatropha) and advanced sources like algal oil. The suitability of these ffacdstoclfs iS
evaluated based on yield, quality, production costs, and regional availability. Various
production methodologies, including base-catalyzed transesterification, acid-catalyzed
transesterification, supercritical fluid processing, are analyzed to determine their advantages,
limitations, and applicability across different feedstocks. A thorough assessment of key
biodiesel properties, such as cetane number, viscosity, iodine value, flashpoint, cloud point,
and water content, highlights the critical factors influencing fuel performance and compliance
with international standards. The findings of this research emphasize the importance of
selecting appropriate feedstocks and production techniques tailored to specific economic,

environmental, and climatic conditions. This work contributes to the advancement of biodiesel

technology by establishing a framework for optimizing feedstock selection and production

processes, ultimately aiming to ensure cost-effective and high-quality biodiesel production.

Through improved methodologies and strategic sourcing, biodiesel has the potential to play a

pivotal role in advancing towards a sustainable energy future.
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ABSTRACT

s are widely used in various engineering
two fluids. The temperature
ipes is crucial for analyzing

Double-pipe heat exchanger
applications for heat transfer between

distribution along both the inner and outer p : el based of
the heat transfer efficiency.In this work, a mathematical modet ba

heat transfer principles is developed, considering factors such as
thermal conductivity, heat capacity, and  flow ar-rangements
(counterflow or parallel flow). The model is implemented in MATLAB,
where numerical solutions for temperature profiles over time and space

are obtained.

This study presents the visualization of temperature dynamics in a
double-pipe heat exchanger using MATLAB .The results are analyzed to
assess the performance of the heat exchanger under different scenarios,
providing insights into optimizing heat transfer rates and energy
consumption. This approach enhances the understanding of the thermal
dynamics in heat exchangers, offering a tool for engineers and
researchers in the design and optimization of thermal systems.

Keywords: MATLAB , Heat Exchanger and ANNs ( Artifical Neural
Network)
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Abstract

Soli g . 1hat we deal with, in today’s
Solid waste management is one of the major concerns that we dea 1 o

e ;. industries, 4
world due to the rising amounts of waste generated by households, in('iu stries, and
h as landfilling Jeads to

fooc_i production. Improper handling of this waste, SUC i
environmental pollution, foul smell, and health issucs. As for ‘,,r; id foo ’ ,d};l'"
management sustainable solutions, like reusing cggshell wastc into valuable

materials such as calcium oxide nanoparticles provide an ccg-fncnd]y way 1o
reduce waste. It also addresses environmental degradation which we have d‘rmc
our study upon. In this study, we have synthesized eggshell %{aslc ml;u calcium
oxide (CaO) nanoparticles using the sol-gel method which is considered the
optimal method due to its simplicity, low cost, and ability to opcratc at _l‘r’f’"
temperatures and pressures. Raw eggshell is first dried and crushed into 150 {55‘5
size (British Standard System), where 150 BSS equals to 105 pm then it js
dissolved into HCI to form CaCJ2 solution by slowly adding drop by drop solution
of NaOH to form Ca(OH)2 gel and finally the gel is dried at 900°C: for 1hbr.
Fourier-transform infrared spectroscopy (FTIR) was used to characterize the
synthesized nanoparticles. This study presented an opportunity to convert waste
into useful nanomaterials that would add to sustainable waste management.
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ABSTRACT

This study evaluates the fluidized-bed drying of rice to optimize drying parameters and

improve rice quality metrics. Fluidized bed dryers (FBDs) offer efficient drying by ensuring

uniform heat and mass transfer. Experiments were conducted on a laboratory-scale FBD

using rice samples at controlled moisture levels under varying temperatures (40°C-80°C)

and airflow velocities (1 m/s-5 m/s), with and without ventilation.

Key quality parameters such as Head Rice Yield (HRY), Whiteness Index (WI), Water
Uptake Ratio (WUR), and Elongation Ratio (ELR) were assessed to determine the impact of
drying conditions. Results indicate that higher drying temperatures and bubble
fluidization regimes significantly reduced drying time while preserving quality. Ventilation

improved HRY by reducing thermal stress and maintained superior Wl values.

The findings highlight the potential of fluidized-bed drying for improving drying efficiency
and product quality in rice processing. This approach paves the way for industrial-scale
applications, enhancing productivity and maintaining rice quality. Future work should

explore economic scalability and operational feasibility in real-world settings.
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Abstract

This soap-making project was an exploration of transforming basic ingredients into high-
quality, functional, and aesthetically pleasing products. Using the chemical process of
saponification, where fats and oils react with lye, we developed an in-depth understanding of
the science behind soap production. By carefully controlling variables such as ingredient
ratios, temperature, and curing times, we created soaps with diverse properties, including
moisturizing, exfoliating, and antibacterial effects, tailored to different needs. The use of
natural additives, such as essential oils, dried herbs, and natural colorants, allowed us to
experiment with unique formulations and designs, blending scientific precision with artistic

creativity.

The project also highlighted the importance of sustainability, as we focused on incorporating
eco-friendly ingredients and packaging to produce soaps that are not only effective but also
environmentally responsible. This initiative underscored the significance of precision,
patience, and attention to detail, as small deviations in the process had noticeable impacts on
the quality and characteristics of the final product. Additionally, it offered insights into the
commercial and artistic potential of soap-making, demonstrating how this craft can cater to
niche markets and promote sustainable practices.

Beyond the technical and creative aspects, the project served as a valuable hands-on learning
experience, bridging theoretical knowledge with practical application. It enriched our
understanding of chemical reactions, problem-solving, and the role of innovation in product
development. The experience inspired further exploration into advanced techniques,
alternative ingredients, and sustainable methods, setting a foundation for future endeavors in
soap-making. Overall, this project not only provided an educational platform but also fostered
creativity, environmental awareness, and an appreciation for the intricate balance between
science and artistry in crafling functional products for everyday use.




Wf ep 07&
School o ALngineering &Technology
Guru Ghasidas vishwavidyalaya
Bilaspur(C.G)

Department of Chemical Engineering

December 16,2024




e

Pagc il }
Abstract

This project investigates the development of biodegradable plastics derived from renewable
resources, addressing the urgent need to reduce plastic pollution and its environmental
impact. Biodegradable plastics such as polylactic acid (PLA), polyhydroxyalkanoates
(PHAs), and starch-based polymers were explored for their properties, production methods,

and applications. The study highlights sustainable raw materials, efficient production
technologies, and potential industrial uses while examining the biodegradation process and

environmental benefits. Results demonstrate that these plastics provide a viable alternative

to traditional polymers, with applications spanning packaging, agriculture, and medical
fields.
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