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ABSTRACT

The Modern Mechanized Pepper Cleaning Machine project was designed to develop a cost-
effective, small-scale solution for efficiently cleaning black pepper. Traditional manual
methods of cleaning pepper involve labour-intensive sorting and cleaning techniques, which
are time-consuming and inefficient. The proposed machine aims to automate the cleaning
process by incorporating mechanical sieving and airflow-based cleaning, thereby minimizing
human labour, energy consumption, and time. This paper outlines the design, fabrication,
testing, and results of the mechanized pepper cleaning machine, emphasizing its potential to
enhance productivity for small-scale farmers and processors.
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1 Introduction

India is one of the world’s largest producers of black pepper, a spice that holds significant
cultural and economic value. Pepper cleaning is a crucial post-harvest process that ensures the
spice is free from impurities, enhancing its quality and market value. Traditionally, black
pepper is cleaned using labour-intensive methods such as manual sorting and washing,
followed by drying. These methods, although effective, are inefficient and expensive,
especially for small-scale farmers.

The objective of the Modern Mechanized Pepper Cleaning Machine is to mechanize this
process, thus reducing labor costs and time while improving the overall quality of the pepper.
The machine uses a combination of mechanical sieving and airflow to separate pepper from
impurities such as dust, stones, twigs, and leaves. This paper describes the machine's design
and development, highlighting the key components, operation, and performance testing.

1.1 Motivation

The growing demand for high-quality black pepper, both for domestic consumption and export,
necessitates improved post-harvest processing methods. The introduction of a low-cost pepper
cleaning machine can significantly improve the livelihoods of small-scale farmers by
increasing productivity and ensuring that the pepper meets export quality standards.
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2  Design and Development
2.1 Overview

The machine is designed to clean black pepper efficiently by separating it from dust, stones,
twigs, and other impurities. The major components include a motor, a sieving system, a blower,
a hopper, and a structural frame. The machine is capable of processing up to 50 kg of pepper
per hour, making it suitable for small-scale farms and processing units.

2.2 Key Components

The major components of the Modern Mechanized Pepper Cleaning Machine are as follows:

e Motor (0.5 HP): A 0.5 HP motor powers the machine, driving both the sieving system
and the blower. The motor provides sufficient power to ensure continuous operation at
the desired capacity.

e Blower System: The blower uses adjustable airflow to remove lighter impurities such
as dust, leaves, and small twigs. The airflow can be controlled to ensure that only the
lighter debris is removed, leaving the pepper berries intact.

e Sieving System: The sieving system consists of a series of sieves with varying mesh
sizes that separate the pepper from larger impurities such as stones and stems. The use
of multiple sieves ensures that all sizes of debris are removed.

e Hopper: The hopper is designed to ensure a steady and controlled flow of pepper into
the sieving chamber. It prevents overloading and ensures that the machine operates
smoothly.

e Frame: The frame is made of mild steel, providing a durable and stable structure to
support the machine. The use of mild steel also ensures that the machine is affordable
and easy to maintain.

3 Working Mechanism
The cleaning process involves three key stages: feeding, sieving, and airflow cleaning.
3.1 Feeding Mechanism

The hopper at the top of the machine allows pepper berries to be fed into the sieving chamber.
The hopper ensures a steady and controlled flow of pepper, preventing blockages or
overloading. A vibrating mechanism attached to the hopper helps to maintain a consistent feed
rate.

3.2 Sieving Mechanism

Once inside the machine, the pepper passes through a series of sieves with different mesh sizes.
The sieving mechanism effectively removes larger impurities, such as stones and stems, based
on their size. The adjustable sieves allow for the processing of different grades of pepper.
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3.3 Airflow Cleaning

After the sieving process, the blower uses controlled airflow to remove lighter impurities like
dust, small twigs, and leaves. The airflow is adjusted to ensure that only the lighter debris is
blown away while the heavier pepper berries remain in the machine.

3.4 Dust Collection System

The machine is equipped with a dust collection system that captures the impurities removed by
the blower, ensuring a clean working environment and preventing contamination of the cleaned

pepper.
4 Results and Performance Testing

The machine was tested to evaluate its performance in terms of capacity, efficiency, and quality
of the cleaned pepper. Key performance metrics included:

4.1 Processing Capacity

The machine was designed to process 50 kg of pepper per hour. During testing, the machine
consistently achieved this throughput, confirming its suitability for small-scale operations.

4.2 Cleaning Efficiency

The sieving and blower systems were highly effective in removing impurities. The adjustable
sieves allowed for flexibility in handling different sizes of debris, while the blower system
efficiently removed lighter impurities without damaging the pepper berries.

4.3 Material Durability

The use of food-grade stainless steel ensured that the machine remained hygienic and resistant
to corrosion during operation. The mild steel frame provided sufficient strength to support the
machine and its components.

4.4 Safety and Ergonomics

Safety features such as protective guards and an emergency stop button were incorporated to
during long hours of use.
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Figure 2: The machine’s frame, constructed from mild steel, provides stability and support
for all key components

6 Discussion

The Modern Mechanized Pepper Cleaning Machine successfully automates the pepper
cleaning process, significantly reducing labor and time while maintaining high cleaning
efficiency. The machine's compact design and affordability make it an attractive option for
small-scale farmers and processors. Additionally, the machine's modular design allows for
future upgrades, such as integrating more advanced sensors for quality control or expanding its
capacity for larger operations.
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6.1 Limitations

While the machine performed well in its initial testing, there are areas where improvements
could be made. For example, incorporating automated control systems or sensors to monitor
the cleaning process could enhance the machine’s precision. Additionally, exploring alternative
power sources, such as solar power, would make the machine more suitable for rural areas with
unreliable electricity supply.

7 Conclusion

The development of the Modern Mechanized Pepper Cleaning Machine provides a practical,
scalable solution for improving the efficiency of black pepper cleaning. By automating the
process, the machine reduces labor costs, increases productivity, and enhances the quality of
the cleaned pepper. This makes it an ideal solution for small-scale farmers and processors
looking to improve their post-harvest practices. Future developments may focus on
incorporating more automation and increasing the machine’s capacity to further enhance its
effectiveness.
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