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ABSTRACT 
This paper proposes to design and construct a venturi-based drainage cleaning machine. 

Drainage systems are essential for ensuring efficient wastewater management. Over time, these 

systems can become clogged with debris, causing blockages that result in a range of problems, 

such as flooding and sewage backup. 

The proposed machine utilizes the Venturi effect to create a vacuum that draws debris from the 

drainage system. The system comprises a series of nozzles that direct high-pressure water jets to 

dislodge the debris, while the vacuum created by the Venturi effect sucks it out, making it 

suitable for use in both residential and commercial settings. The construction of the machine 

involves sourcing and assembling the necessary components, such as the pump, motor, and 

nozzles. Once assembled, the machine was testing for its effectiveness in cleaning various types 

of drainage systems, but it failed to produce a suction force that sucks out the sediment and the 

water flushed for disintegration. This can be due to many different factors like pressure 

differences between the inlet and throat diameter was not created enough, there could also be 

inadequacies in fluid properties like temperature and viscosity of the fluid. The main objective of 

this machine was to create a suction force and also the disintegration of the sediment. 
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CHAPTER ONE 

1.0 INTRODUCTION. 

This chapter includes the background of the study, a statement of the problem, the purpose of the 

study, the objectives of the study, the scope of the study which includes the conceptual scope, 

geographical scope, time scope, and finally the justification of the study. 

1.1 Background of the study 

Sedimentation is a natural process that has been occurring on Earth for millions of years. The 

deposition of sediments has played a crucial role in shaping the Earth's landscape and creating 

geological formations. Sedimentation is the process by which particles settle out of a fluid due to 

gravity(Background, n.d.). 

Provision of sufficient drainage is an important factor in the location and geometric design of 

transport infrastructure. Drainage facilities on any highway or street should adequately provide for 

the flow of water away from the surface of the pavement to properly designed channels (Gerges 

& Ph, n.d.). 

Drainage must handle water of different origins: domestic waste water (or sullage), rainwater (or 

storm water, runoff), floodwater, and water from natural sources (Disease, n.d.). 

Subsurface drainage systems are hydraulic structures that are used for directing the flow of water 

usually from one side of a road, railroad, or similar obstruction, to the other side. These types of 

hydraulic structures are used to form a bridge-like structure to carry traffic, manage and route 

runoff along, under, and away from the roadway. Occasionally, drainage systems are utilized for 

the management of excessive runoff (Najafzadeh, 2016).  

Over time, sedimentation in drainage systems has become a challenge, which occurs through the 

natural process of erosion and transportation of sediment by water or wind. When water flows in 

a channel, it has the power to pick up and carry sediment particles. The speed and direction of 

water flow determine the amount of sediment to be transported. When the water flow slows down, 

the sediment particles lose momentum and settle out of the water. Sediment deposits are most 

detrimental as they often seriously reduce the culvert’s capacity to convey flows. Sediment 
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