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Annotation. Innovative approaches to onion powder drying using non-conventional
energy sources offer a sustainable solution to the growing demand for eco-friendly food
production practices. Solar, biomass, and geothermal energy provide viable alternatives
to traditional energy sources, each with its unique benefits and challenges. By
incorporating these renewable energy technologies, onion powder production can be
made more energy-efficient, environmentally responsible, and cost-effective. As
technological advancements continue, the widespread adoption of these non-
conventional energy sources will play a significant role in transforming the food industry
towards a more sustainable future.
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Introduction. Onion powder is a highly valued ingredient in the food industry due to
its long shelf life, convenience, and enhanced flavor. The production of onion powder
involves drying, which is crucial for preserving the onions while maintaining their
nutritional value and taste. Traditional drying methods, such as using electric and gas-
powered systems, are energy-intensive and contribute to environmental degradation. As
the world shifts towards sustainable practices, non-conventional energy sources,
including solar, biomass, and geothermal energy, are emerging as innovative and eco-
friendly alternatives for drying agricultural products. These renewable energy sources
offer substantial benefits in terms of energy efficiency, reduced environmental impact,
and cost-effectiveness.

This article explores the potential of non-conventional energy sources in enhancing the
onion powder drying process. It examines the advantages and challenges associated with
these renewable energy options and their role in promoting sustainable food processing.
By incorporating solar, biomass, and geothermal energy, the drying process can be made
more efficient and environmentally friendly, supporting the growing demand for green
technologies in the food industry.

Solar energy is one of the most widely used non-conventional energy sources for
drying agricultural products. It relies on sunlight to provide heat, which is used to
evaporate moisture from the onions. Solar dryers can be passive (relying on natural
sunlight) or active (using fans and collectors to enhance airflow and heat retention). Solar
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energy drying systems are not only cost-effective but also environmentally sustainable, as
they rely on a renewable resource with minimal environmental impact.

« Advantages:

o Low operational costs

o Minimal carbon footprint

o Sustainability through renewable energy

« Challenges:

o Weather dependency and geographical limitations

o Need for large space and installation setup for active systems

2. Biomass Energy

Biomass energy is another promising option for onion drying. Biomass-powered
dryers use organic materials such as agricultural residues, wood chips, or other
biodegradable waste to produce heat for drying. Biomass systems are particularly useful
in rural and agricultural areas where these raw materials are readily available. By
utilizing local waste, biomass energy reduces reliance on fossil fuels and supports a
circular economy.

« Advantages:

o Utilizes local waste materials, reducing transportation costs

o Sustainable and renewable

o Reduces agricultural waste

« Challenges:

o Requires consistent supply of biomass materials

o Higher installation and maintenance costs compared to solar systems

3. Geothermal Energy

Geothermal energy harnesses the Earth’s natural heat to provide a stable and
continuous source of energy. In regions where geothermal resources are available, this
energy source offers an efficient, reliable, and sustainable option for drying. Geothermal
drying systems operate by circulating hot air from geothermal wells into the drying
chamber, maintaining consistent temperatures for uniform drying.

« Advantages:

o Reliable and continuous heat source

o Minimal environmental impact

o Suitable for specific regions with geothermal activity

« Challenges:

o Limited to regions with geothermal resources

o High upfront installation costs

Comparison of Non-Conventional Energy Sources

Each non-conventional energy source has its own set of advantages and limitations.
Solar energy is ideal for areas with abundant sunlight and offers the lowest operational
costs. However, it is Ie%reliable in regions with cloudy weather or dtﬁg the winter
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months. Biomass energy, while providing a sustainable solution, requires a steady supply
of organic material, which can be challenging in certain areas. Geothermal energy,
though highly efficient and stable, is location-dependent and requires significant
investment.

To select the most appropriate energy source, factors such as geographical location,
available resources, and investment capacity need to be considered. In some cases, a
combination of these energy sources could be used to optimize the drying process. For
instance, solar energy could be used as a primary source, with biomass or geothermal
energy providing supplementary heat during cloudy days or in regions lacking sunlight.

Benefits of Non-Conventional Energy Sources for Onion Drying

« Environmental Sustainability: Non-conventional energy sources help reduce
greenhouse gas emissions and environmental pollution, making them a cleaner alternative
to traditional energy sources.

« Energy Efficiency: By utilizing renewable resources, these systems improve the
overall energy efficiency of the drying process, reducing energy consumption and
operational costs.

o Cost Savings: In the long run, non-conventional energy sources lead to lower
energy bills and reduced reliance on fossil fuels, providing cost savings for producers.

o Improved Product Quality: The use of renewable energy systems can help
preserve the nutritional quality and flavor of onions, resulting in higher-quality onion
powder.

The drying process is a crucial step in the production of onion powder, and improving
its efficiency while reducing energy consumption and environmental impact is vital for
sustainability. Non-conventional energy sources such as solar, biomass, and geothermal
energy provide promising alternatives to traditional energy-intensive drying methods.
These renewable energy sources can help enhance the drying process, offering economic
and environmental benefits. Although challenges such as initial investment and location
dependency exist, the potential for energy savings and reduced carbon footprint makes
them a viable option for the future of onion powder production. Moving forward, further
research and technological advancements will be essential in making these systems more
accessible and efficient, especially for small-scale and medium-sized producers. . Non-
conventional energy sources, including solar, biomass, and geothermal energy, present
promising alternatives to traditional fossil fuel-based drying methods. These renewable
energy sources offer several advantages, such as lower energy costs, reduced carbon
footprints, and the promotion of environmental sustainability. Solar energy, with its low
operational costs and minimal environmental impact, is an ideal solution in regions with
abundant sunlight, though it is weather-dependent. Biomass energy, utilizing organic
agricultural waste, provides an effective solution for areas with abundant biomass
resources, reducing waste and supporting a circular economy. Geothermal energy offers a
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consistent and reliable heat source, particularly in geothermal-rich regions, providing
stable and efficient drying conditions.

While the use of non-conventional energy sources for drying offers significant
benefits, challenges such as initial investment costs, location dependency, and technical
expertise must be addressed for their widespread adoption. Despite these challenges, the
long-term environmental and economic advantages make non-conventional energy
sources a viable and sustainable option for enhancing the drying process of onion powder

Conclusion. Onion powder is a widely used ingredient in the food industry due to its
long shelf life, flavor, and convenience. The process of converting fresh onions into
powder typically involves drying, which helps preserve the product and extend its
usability. Traditional drying methods, such as using electric or gas-powered systems, are
common in industrial settings, but they come with high energy costs and significant
environmental impact. Non-conventional energy sources, such as solar, biomass, and
geothermal energy, offer promising alternatives that are more sustainable and energy-
efficient. This article explores how the drying process for onion powder can be enhanced
by utilizing these non-conventional energy sources, with a focus on their advantages and
challenges.
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