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Abstract: This research focuses on the design, construction, and performance evaluation of a manual motorized sweeper 
developed for Diplahan National High School. The study aims to provide a cost-effective, efficient, and environmentally 
friendly solution for maintaining school cleanliness and surrounding areas. Traditional manual sweeping is often time-consuming 

and labor-intensive, while fully motorized sweepers are expensive and impractical for school or community use. To address this, the 

researchers designed a hybrid cleaning system that combines manual operation with a low-powered motor, improving cleaning 

efficiency, ease of use, and affordability. The project emphasizes mechanical design, material selection, power source 
optimization, and ergonomic considerations to reduce operator fatigue. Performance testing showed that the sweeper effectively 

collects different types of waste on school grounds and paved areas, significantly reducing cleaning time compared to manual 

sweeping alone. The results indicate that the manual motorized sweeper is a practical and sustainable innovation that can 

enhance sanitation within the school and serve as a model for other resource-limited institutions. 

Keywords: Manual motorized sweeper; hybrid cleaning system; mechanical design; power optimization; ergonomic 
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Introduction 

Traditional sweeping methods have long been the primary approach to maintaining cleanliness in public and 
private spaces. These methods, which typically rely on manual tools such as brooms and dustpans, require significant 
human labor and physical effort. They are often employed in schools, streets, markets, and other community areas due 
to their low cost and accessibility. Despite their simplicity, traditional sweeping plays a vital role in environmental hygiene 
and public health, especially in developing regions where access to modern cleaning technologies is limited. Manual 
sweeping is a fundamental component of public health, urban aesthetics, and environmental safety. While this method 
is simple and cost-effective, it often requires significant time and physical effort, especially in larger campuses. In 
response to these challenges, manual sweeping machines will be introduced as a potential alternative to improve the 
efficiency of routine cleaning tasks. 

Manual sweeping machines are introduced due to their affordability, easy to use, and less effort. These 
machines are pushed by operators and function through rotating brushes and collection bins to gather litter, dust, and 
debris. Their simple mechanical structure makes them attractive for municipalities with limited budgets (Kumar et al., 
2021). 

The main problem associated with traditional sweeping methods in schools, is relying heavily on manual labor 
using brooms and dustpans, demand significant physical effort and time, especially when cleaning wide areas such as 
corridors, classrooms, and school grounds.  

The purpose of conducting this study is to explore and assess the design limitations and operational issues of 
manual sweeping machines, with the goal of identifying areas at school campus for improvement in terms of efficiency, 
comfort, and sustainability. It aims to provide insight into how design innovations or ergonomic modifications can 
significantly impact the productivity of manual sweeping. Moreover, the study seeks to support the Diplahan National 
High School campus and user-friendly sweeping system that aligns with environmental and economic environment. By 
improving the way the cleaning is done, we hope to create a healthier and more welcoming environment for students, 
teachers, and visitors. The machine is designed to reduce physical effort while increasing the speed and quality of 
cleaning, especially during school activities, clean-up drives, and daily maintenance. 

This study will be motivated by our desire to help our school and local community through a practical and 
sustainable innovation. As STEM students at Diplahan National High School, this study encourages the researchers to 
apply science and technology to solve real-world problems. We saw the need for a better cleaning solution and used 
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this project as an opportunity to create something useful that could benefit everyone in our school from the students. We 
believe that small innovations like this can lead to bigger changes in how we care for our environment 

The nature of this research is both scientific and community based. Scientifically it involves designing, testing, 
and improving a manually operated machine that can perform better than traditional brooms. Socially, it aims to uplift 
the working conditions of our school’s maintenance staff, reduce risk, and inspire environmental awareness among the 
students. This project also serves as a hence on learning experience for us as young researchers who want to make a 
difference in our surroundings.  

Studies such as those supported by the United Nations Environment Program (UNEP, 2019) show that low cost 
and sustainable technologies are key to solving sanitation problems in schools and communities. This manual sweeping 
machine aligns with this goal by offering a cleaner, safer, and more efficient way to maintain hygiene in places like 
Diplahan National High School. Through this innovation, we hope to promote not just cleanliness, but also responsibility, 
teamwork, and innovation among our fellow students and community members. 

The interest in this study also stems from the global push toward environmentally sustainable technologies. 
Unlike motorized sweepers that rely on fuel and produce emissions, manual sweepers offer a low-carbon alternative. 
Enhancing their effectiveness could play a small but significant role in promoting green urban management. Thus, this 
study investigates the “Manual Motorized Sweeping Machine” at Diplahan National High School of School Year 2025-
2026. 

 
Statement of the Problem 

This study aimed to develop and evaluate a Manual Motorized Sweeping Machine for use at Diplahan National 
High School during School Year 2025–2026. Specifically, it sought to:  

(1) design and construct a functional manual motorized sweeping machine;  

(2)  evaluate its cleaning efficiency across different surface types;  

(3)  assess its capability to collect common types of school waste. 

 
Scope and Delimitations 

This study focuses on the development and evaluation of a manual motorized sweeping machine at Diplahan 
National High School, School Year 2025-2026. The scope includes the design, construction, and performance testing of 
the machine in cleaning various types of school grounds such as hallways, pathways, and outdoor pavements. The study 
also evaluates the machine’s efficiency, ease of use, and cleaning capacity compared to traditional manual sweeping 
tools.  

The research is limited to the application of the machine within a single school campus and does not extend to 
large-scale or industrial cleaning scenarios. The evaluation will be based on short-term tests conducted by a selected 
group of school maintenance personnel and does not include long-term durability studies. Financial aspects, such as 
large-scale production costs or commercial viability, are also excluded from this study. Additionally, the study does not 
explore sweeping machines powered entirely by large engines or industrial-grade motors. 

 
Results 

The Level of Energy Consumption of the Manual Motorized Sweeping Machine 

 This acquires by following the formulas; for Current (Amps) for the power consumption, Battery Capacity Formula 
to calculate the battery capacity needed by the mechanism and the energy consumption to calculate the energy usage 
to express energy usage in kilowatt-hours (kWh). 

Battery Energy Capacity  

Battery energy capacity is calculated as:  
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E (battery) = Battery Capacity × Voltage  

For simplicity, we'll use a 12 V battery (common in such setups):  

E (battery) = 7.5Ah × 12V = 90Wh 

 

The Surfaces of the Area the Manual Motorized Manual Machine  

can be used 

The cleaning efficiency of the machine differs on the surfaces it was tested. The researchers tried running the 
machine through different terrains: 

 

Types of Surfaces Output 

Rocky Surface When passing through rocky surfaces, it will 
be difficult to steer properly, and the machine 
may take up tiny stones that can disrupt the 
machine. 

Grassy Surface When passing through grassy surfaces, the 
machine can perform well if the grass is 
trimmed and dry. Otherwise, it can get stuck 
and the mud may build up in the wheels of the 
machine.  

Smooth Surface When passing through smooth surfaces, the 
machine can work properly and can collect 
trash efficiently. 

 

With the given data, the results show that the manual motorized sweeping machine’s efficiency depends on the 
surface of the area.. This demonstrates that considering the amount of trash and the surface of the area is viable to its 
maximum working result. 

The types of trash the machine can collect 

 The cleaning efficiency of the Manual Motorized Machine depends on the type of trash it collects. We gathered 
data based on the tests the researchers conducted:  

First Attempt, Smooth Surface Papers, Plastic Bottles, Plastic Cups, and 
Cellophane, etc. 

Second Attempt, Grassy Surface Papers, Plastic Bottles, Plastic Cups, and 
Cellophane, etc.  

Third Attempt, Semi-rocky Surface Papers, Plastic Cups, Cellophane, etc.  

 

 The types of trash collected vary on the surfaces, which means the efficiency also varies on the surfaces it was 
tested. There are certain types of trash that can be easily collected, while the others may be difficult.  

How many trash it can collect 

 The trash compartment stores the collected trash for easier disposal. To calculate the capacity of the trash 
compartment, we use the formula: 

L x w x h 

 It is calculated as:  
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   L = 100cm, W= 50 cm, H= 50cm 

   100 x 50 x 50 = 250, 000  

 

During the test, the machine collected a measurable amount of trash in a given area. 

Number of Attempts Types of Trash Amount of Trash Collected 

First Attempt Papers, Plastic Bottles, Plastic 
Cups, and Cellophane, etc. 

 

7 

Second Attempt Papers, Plastic Bottles, Plastic 
Cups, and Cellophane, etc. 

 

5 

Third Attempt Papers, Plastic Cups, 
Cellophane, etc. 

 

4 

 

Conclusion and Recommendations 

In conclusion, this study successfully designed a manual motorized sweeping machine that uses a cleaning 
system mechanism. This system ensures the effective cleaning and providing a sustainable and efficient solution for 
school communities.  The study also determined the system's energy requirements, including battery capacity and power 
consumption, ensuring its practicality and reliability in various conditions. This project highlights the potential of 
combining clean energy with innovative water purification technologies to address global water scarcity while minimizing 
environmental impact. The findings serve as a valuable reference for future efforts to develop eco-friendly, adaptable 
systems that promote clean water access and sustainable development in under served communities.The current trash 
collection system has limitations in handling large-sized waste; thus, widening the entrance of the trash compartment is 
recommended to improve collection efficiency.To enhance mobility on uneven and wet surfaces, the use of larger and 
more durable wheels is advised. The frame and chassis, which were constructed using old wood, should be replaced 
with stronger and lightweight materials to improve stability and overall performance, along with expanding the trash 
compartment for greater storage capacity. Adding a protective covering at the entrance of the trash compartment and 
around the brushes is also recommended to ensure proper waste direction into the container. Lastly, using longer, 
detachable brushes would increase the cleaning coverage and allow easier maintenance and replacement in future use. 
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