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Abstract:  

Dozens of millions of tons of plastics and other debris end up floating in water bodies around the world. Automat ic canal cle an ing 

system makes use of solar power to remove floating trashes. The device is placed across the water body so that flo w occurs 

through lower grids. Waste like p lastic bottles, cans, bio-debris etc. are lifted up by using conveyer fitted with project ing teeth. 

These belts are driven by solar powered motors. Photovoltaic cells used are coupled with storage batteries for ful l day working. 

Secondary conveyer is provided to remove the trashes to the dumping regions. This system will be also helpful for Pampa and      

“Namami Ganga” projects for clean ing rivers from trashes like dhotis, flower offerings and other wastes.  
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1. INTRODUCTION  

 

Disposal of plastic waste has emerged as an important 

environmental cha llenge in this world where plastics make up 

as much as one-tenth of the solid waste stream. In affluent 

GCC nations, plastic waste composition in municipal solid  

waste is around 12 – 16 percent. Plastic waste in the region is 

continuously increasing due to increasing use of plastics in 

daily life. Plastic waste is a source of greenhouse gas 

emissions and ecological damage. Majority of the items found 

on beaches across the region contain plastic which pose a 

serious danger to marine life. Plastic waste disposal is a major 

challenge due to non-biodegradable nature of plastics and such 

wastes are visibly present in landfill sites for a long time.  

Marine debris , also known as marine litter, is human-created 

waste that has deliberately or accidentally been released in a 

lake, sea, ocean or waterway. Floating oceanic debris tends to 

accumulate at the centre of gyres and on coastlines, frequently 

washing around, when it is known as beach litter or tide wrack. 

Deliberate disposal of wastes at sea is called ocean dumping. 

Naturally occurring debris, such as driftwood, are also present.  

With the increasing use of plastic, human influence has 

become an issue as many types of plastics do not biodegrade. 

Waterborne plastic poses a serious threat to fish, seabirds, 

marine reptiles, and marine mammals, as well as to boats and 

coasts. Dumping, container spillages, litter washed into storm 

drains and waterways and wind-blown landfill waste all 

contribute to this problem. Researchers classify debris as either 

land or ocean based; in 1991, the United Nations Joint Group 

of Experts on the Scientific Aspects of Marine Pollut ion 

estimated that up to 80% of the pollution was land-based. A 

wide variety of anthropogenic artifacts can become marine 

debris; plastic bags, balloons, buoys, rope, medical waste, 

glass bottles and plastic bottles, cigarette lighters, beverage 

cans, polystyrene, lost fishing line and nets, and various wastes 

from cruise ships and oil rigs are among the items commonly  

found to have washed ashore. Six pack rings, in particular, are 

considered emblematic of the problem. 

 

1.1: Environmental impact  

Many animals that live on or in the sea consume flotsam by 

mistake, as it often looks similar to their natural prey. Bulky  

plastic debris may become permanently lodged in the digestive 

tracts of these animals, b locking the passage of food and 

causing death through starvation or infection. Tiny floating 

plastic particles also resemble zooplankton, which can lead 

filter feeders to consume them and cause them to enter the 

ocean food chain. In samples taken from the North Pacific 

Gyre in 1999 by the Algalita Marine Research Foundation, the 

mass of plastic exceeded that of zooplankton by a factor of six.  

Toxic additives used in plastic manufacturing can leach into 

their surroundings when exposed to water. Waterborne 

hydrophobic pollutants collect and magnify on the surface of 

plastic debris, thus making plastic more deadly in the ocean 

than it would be on land. Hydrophobic contaminants bio -

accumulate in fatty tissues, biomagnifying up the food chain 

and pressuring apex predators and humans. Some plastic 

additives disrupt the endocrine system when consumed; others 

can suppress the immune system or decrease reproductive 

rates. 

 

 
Figure.1. Plastic waste over the sea floor   

 

1.2: Great pacific garbage patch  

The Great Pacific garbage patch, also described as the Pacific 

trash vortex, is a gyre of marine debris particles in the central 

North Pacific Ocean. The patch is characterized by 

exceptionally h igh relative concentrations  of pelagic plastics, 

and other debris that have been trapped by the currents of the 

North Pacific Gyre. Because of its large area, it is of very low 

density and therefore not visible from satellite photography, 

nor even necessarily to casual boaters or divers in the area.  
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The size of the patch is unknown, because large items read ily  

visible from a boat deck are uncommon. Most debris consists 

of small plastic particles suspended at or just below the 

surface, making it impossible to detect by aircraft or satellite. 

Instead, the size of the patch is determined by sampling. 

Estimates of size range from 7,00,000 square kilometers (about 

the size of Texas) to more than 1,50,00,000 square kilometers 

(0.41% to 8.1% of the size of the Pacific Ocean).  

 

 
Figure.2. Satellite view to study the waste accumulation in 

water.   

 

1.3: Debris removal   

Techniques for collecting and removing marine (or riverine) 

debris include the use of debris skimmer boats. Devices such 

as these can be used where floating debris presents a danger to 

navigation. Once debris becomes "beach litter", collection by 

hand and specialized beach-cleaning machines are used to 

gather the debris. Use of skimmer boats is very costly way of 

plastic removal and it require constant maintenance and also 

workers for carrying out the process. In lakes or near the coast, 

manual removal is practiced today in some areas, which is not 

effective since the plastic have to be removed continuously 

else the plastic may reach the sea .On the sea, the removal of 

artificial debris is still in its infancy. However some projects 

have been started which used ships with nets (Kaisei and New 

Horizon) to catch some plastics, primarily for research 

purposes. It is built from aluminum and designed for ease of 

operation and low cost of ownership. The boat can filter a 

water surface of 92 x 92 meters per hour. The filter system can 

be adjusted to collect different sizes of flotsam. Marina 

Cleaners are available in fresh water or salt water versions and 

feature an articulat ing vertical wing capture system that 

delivers debris to the front pick-up conveyor. Large and small 

objects are easily retrievable and roll back is prevented with 

cross cleats. It consist of a complete Hydraulic System for all 

skimming, load handling, and propulsion functions, with 

variable speed control at the operator's finger tips. Air Cooled  

Diesel Hydraulic Power Unit , placed into a noise proofed, 

lockable engine room. Lockable hydraulic oil tank, Filtration, 

Hydraulic oil cooler, Hydraulic directional valves, Stainless 

steel Hydraulic cylinder rods. Operator's platform with a seat 

and console with engine controls monitoring system including 

warning lights, tachometer and hour meter, and hydraulic 

controls with pressure gauge. Conveyor Belt System made of 

heavy duty Stainless Steel supported by UHMD plastic tracks 

and interchangeable floors. Articulated Skimmer Wings Front 

Conveyor with adjustable depth setting and cleats mounted to 

belts. Storage Conveyor with load indexing and height 

adjustable discharge. 

 

2. METHODOLOGY  

 

The subjects of the study were canals and water bodies in our 

locality which were affected by the issue of plastic waste 

debris. In our study we collected sample of plastics from the 

subject areas and did deep study on type of plastic that been 

found. In the study we found waste samples contains plastics 

like,  

 

• Plastic bags which we use in daily life having microns 

ranging from 40microns and above.            

• PET bottles of different beverages, oils etc.                          

• Plastic nets made of polyamides like nylons.          

• Children’s toys parts.    

• Plastic cartons and containers used in everyday household 

life.                                                                                

  • Other minute sized plastic wastes.  

 

Figure.3. Graph showing the plastic debris around the 

world 

 

 
Figure.4. Continuous accumulation of waste in the flowing  

river bodies. 

 

3. COMPONENTS AND DES CRIPTION  

 

The major parts employed for making of the solar powered 

multi-conveyor floating trash removal system are, DC Wiper 

Motors ,Spur Gears ,UPS Battery , So lar Panel , Metal Frames 

and Metal meshes , Bearings, Conveyor Belt , Rollers for 

conveyor , Timer Circu it(i)555 IC (ii)1k Ohm Potentiometer 

(iii)ON/OFF Switches (iv)Relay 8Amp. 

 



International Journal of Engineering Science  and Computing, April  2017         6676                                                                   http://ijesc.org/ 

3.1: DC Wiper Motor-The standard voltage requirement for 

the wiper motor is 12 volts DC. The electrical system in a 

running automobile usually puts out between 13 and 13.5 

volts, so it's safe to say the motor can handle up to 13.5 volts 

with no problem. The min imum required current for the motor 

is 1.6 amps at 70 rpm, 0.9 amps at 41 rpm (and 4 amps if you 

elect to run it at 106 rpm).Direct-current motors transform 

electrical energy into mechanical energy. They drive devices 

such as hoists, fans, pumps, punch-presses, and cars. These 

devices may have a definite torque-speed characteristic or a 

highly variable one. The torque-speed characteristic of the 

motor must be adapted to the type of the load it has to drive. 

The reason is that the torque-speed characteristics of dc motors 

can be varied over a wide range while retaining high 

efficiency. 

 

Figure.5. Wiper motor  

It takes a lot of force to accelerate the wiper blades back and 

forth across the windshield so quickly. In order to generate this 

type of force, a  worm gear is used on the output of a small 

electric motor. The worm gear reduction can multip ly the 

torque of the motor by about 50 times, while slowing the 

output speed of the electric motor by 50 times as well. The 

output of the gear reduction operates a linkage that moves the 

wipers back and fo rth.  

 

 
Figure.6. Wiper motor cross-section view 

 

3.2: UPS Battery-The storage battery or secondary battery is 

such battery where electrical energy can be stored as chemical 

energy and this chemical energy is then converted to electrical 

energy as when required. The conversion of electrical energy 

into chemical energy by applying external electrical source is 

known as charging of battery. Whereas conversion of chemical 

energy into electrical energy for supplying the external load is 

known as discharging of secondary battery .During charging of 

battery , current is passed through it which causes some 

chemical changes inside the battery. This chemical changes 

absorb energy during their formation. When the battery is 

connected to the external load, the chemical changes take place 

in reverse direction, during which the absorbed energy is 

released as electrical energy and supplied to the load. 

 

3.2.1: Charging -In the fully charged state, the negative plate 

consists of lead, and the positive plate lead dioxide, with the 

electrolyte of concentrated sulphuric acid. Overcharg ing with 

high charging voltages generates oxygen and hydrogen gas by 

electrolysis of water, which is lost to the cell. The design of 

some types of lead-acid battery allows the electrolyte level to 

be inspected and topped up with any water that has been lost. 

Due to the freezing-point depression of the electrolyte, as the 

battery discharges and the concentration of sulphuric acid 

decreases, the electrolyte is more likely to freeze during winter 

weather when discharged.  

 

3.2.2: Battery capacity unit -The Amp Hour (AH) 

specification provides a measurement of battery capacity. In 

other words, it is an indication of how much energy can be 

stored by the battery. 7AH means it has a capacity of about 7 

Ampere-Hours. That means it should supply 1 amp for about 7 

hours. If you pull 7 amps, it'll last for less than an hour because 

batteries are less efficient with bigger loads. A common 

mistake is made when it is assumed that the 100 AH battery 

will also provide 100 amps for 1 Hour. It won’t. In fact, a  

battery of this type may only provide about 40 minutes of 

continuous 100 amp service at best. This is due to a well 

known characteristic associated with lead acid batteries. 

Specifically the capacity will decrease as the rate of discharge 

increases. 

 

3.3: Solar Panel-A single solar module can produce only a 

limited amount of power, most installations contain mult iple 

modules. A photovoltaic system typically includes a panel or 

an array of solar modules, a solar inverter, and sometimes a 

battery and/or solar tracker and interconnection wiring. Since 

the amount of power generated in the solar panel is lower than 

the amount of power to be required to run the motor, timer 

circuit is utilised to control this  situation. The circuit limits the 

working time of the system, thereby increasing the charging 

time of battery for fu ll day operation. Diode is used in the 

battery charging circuit of the solar panel, the purpose of the 

diode is to prevent the reverse flow of the current back to the 

solar panel damaging the cell. The diode can conduct only in 

one direction, hence the reverse flow of current is prevented in 

any scenario. 

 

 3.4: Timer Circuit -The 555 Integrated Circuit (IC) is an easy 

to use timer that has many applications. It is widely used in 

electronic circuits and this popularity means it is also very 

cheap to purchase, typically costing around 30p. A 'dual' 

version called the 556 is also available which includes two 

independent 555 ICs in one package.  The 555 to function it 

relies on both analogue and digital electronic techniques, but if 

we consider its output only, it can be thought of as a digital 

device. The output can be in one of two states at any time, the 

first state is the 'low' state, which is 0v. The second state is the 

'high' state, which is the voltage Vs (The voltage of your power 

supply which can be anything from 4.5 to 15v. 18v absolute 

maximum). 

 

 
Figure.7. Circuit diagram of 555 IC timer circuit.  
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4. WORKING 

 
Figure.8. S olar battery connection  

The design is created to collect the waste such as bio solid 

pellets, water plants, cans and plastic bottles , clothes and other 

text ile wastes. The system is assumed to have two conveyors 

in which first conveyor are made up of wire mesh and roller 

assembly and the other with synthetic rubber. Wire mesh 

conveyor is moved with the help of roller which is driven by a 

high torque, low rpm dc wiper motor. Metallic arm (bolted to 

mesh assembly) helps to hold heavy objects .The waste 

collected by the arm is directed to the second (synthetic 

rubber) conveyor. Synthetic rubber material conveyor is 

rotated with the help of rollers provided & these rollers are 

rotated with the help of another DC Wiper motor . Both 

conveyors are operated by separate DC motors and will 

operate at same time. A control timer circuit arrangement with 

which both conveyors operate for 2 minutes and then goes idle 

for next 10 minutes. During this ideal period, the battery is 

charged for further operation. A sheet metal frame arrangement 

is used to prevent the slipping of waste from second conveyor 

and finally the waste from the secondary conveyor is deposited 

to a garbage bin, from which it can be tackled manually.  

 

Figure.9. Working Model 

 

5. CALCUTION 

 

Roller Radius = 4cm = 0.04 m 

Coefficient of frict ion between roller and mesh μ = 0.2 

Angle of contact  θ =  180° 

Torque provided by the motor = 8 Nm 

       Let T1 , T2  be the tensions on the mesh 

Then   (T1 /  T2  ) = e 
(0.2 x

 
3.14) 

                                                                                                                         

T1 = 1.87 x T2     

Also we have ,  ( T1 - T2  ) x R = Torque  

                               ( T1 - T2 ) x 0.04  = 8 

                               ( T1 - T2 ) = 200 

                         (1.87 x T2 ) - T2 = 200 

                                     0.87 x T2 = 200 

      Therefore, Tension  T2  = 230 N 

                           T1 = 230 + 100 = 330 N    

 

6. MANAGEMENT OF WAS TE 

  

Construction of polymer coated bitumen road. Conversion of 

plastic waste into liquid fuel.  Plastic waste disposal through 

plasma pyrolysis technology. 

 

Figure.10. Uses of plastics in the future  

 

7. FUTURE S COPE                                     

 

7.1: Namma Ganga Project-River Ganga flows through the 

most densely populated regions of India passing 29 cities. 

Countless tanneries, chemical plants, text ile mills, distilleries, 

slaughterhouses, and hospitals contribute to the pollution of the 

Ganga by dumping untreated toxic and non-biodegradable 

waste into it. This polluting debris can be removed to a extent 

by installing Solar powered multi Conveyor Trash removal 

system at canal and river opening to Ganga.                                                                                

 

7.2: Preserving Pamba by plastic prevention barrier-

Similarly as in the case of Ganga. The water of the River, 

Pamba is influenced by the waste water from the pilgrim centre 

Sabarimala in the upper reaches of the river including the 

place, Pamba, where the pilgrims arrive. Each year 20lakh  

plastic bottles are been deposited by the pilgrim in Pamba, 

Sabarimala. These plastics reach the river polluting the water.It  

will be very useful at  Pamba river at Sabarimala , to remove all 

those floating trashes including PET bottles, dhotis, and other 

stuffs. Temporary Min i dams are constructed each year at 

Sabarimala for blocking water overflow, this system can 

integrated with these dams.                                                 

 

 7.3: By modifying to remote controlled plastic remover-

This project can be modified by using a remote controlled 

floating base so that the controller from the shore can easily 

clean the water bodies just by using a remote. The conveyor 

system is attached to a floating base as in a dredger fixed with 

motors to running the base. All this system to be controlled by 

a receiver unit fixed in the floating unit.     

 

7.4: Water plant dredgers with this system -Water plants 

have so many devastative effects on a waterbody. There are 

economic impacts also when the weed blocks boat access. 
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There is a general increase in several diseases, as the weed 

creates excellent breeding areas for mosquitoes and other 

insects. These plants can be collected for production of bio-

gas. By using a dredger base for attaching this project removal 

of the water hyacinth can be made easier.  

 

8. CONCLUS ION 

 

The advantage which attained from our Idea is of an better 

useful one and we are happy in having eco friendly Idea. Usual 

ones make it d ifficu lt to obtain and feels bulky work, our idea 

provide the answer to this issue through this project we can be 

able to understand the difficult ies in maintaining the tolerances 

and also the quality.  Also  we  found  some  issues that  can  

be  occur  such  as the flow of water is a crucial factor in  

effective removal of trash. There should be adequate surface 

flow velocity to hold the trashes against the rotating net. The 

power generated from solar panel may be fluctuating due to 

cloud influence the charging process. Since the system is 

placed in water, the precaution measurement taken is to 

provide such as painting, coating, coupling to a sacrificing 

anode, lubrication and other techniques to resist the structure 

from corrosion. The problems that we faced will be cleared  

and further improvement will be made in future to attain better 

technical and efficient one. This Idea makes a motivational 

concern toward the Government and social to work with 

environment safety, and to make aware of the seriousness of 

these issues in Future.  
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