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Abstract- Due to the increasing rate of water 

pollution there is an increasing need for its 

awareness and cleanness. Considering this issue our 

project focus on cleaning of the water bodies on 

shore, our project is a modification of the sea-bin 

project according to our Indian society and needs. 

 

We are using two buckets and one storage tank and 

pump will be provided at ground level, the suction 

will be provide at ground level due to which the water 

in lakes or rivers will be sucked and with water all 

waste will be collected in filter bag(net). The water 

will be pumped to higher bar pressure and it will 

purify for use of our people for nominal work like 

cleaning of cars, cleaning of house etc. while 

designing of whole system one disadvantage of 

system made us to change the design that to add 

submergible pressure sensor to sense the level of the 

water and if the level of the water is below the 

reference point then it will shut off the pump. The 

water which was stored in the tank after pumping will 

go into the reverse osmosis process and will be purify 

to better level which human can use. 

 

Indexed Terms- Pollution, cleaning, bin, net, 

separation, floating. 

 

I. INTRODUCTION 

 

We can design an automatic bin that catches floating 

garbage (plastic bags, oil, fishing net, etc). We can 

place this bin near the seashore, boats, docks, even in 

lakes, ponds, etc. We can use a net that can absorb oil 

and can be filtered afterwards. The sea-bin is placed 

on the water surface where the garbage is carried by 

the waves. The water gets sucked into the bin with the 

garbage the water then will be allowed to flow into the 

sea back through the bottom of the bin up into the 

pump on the dock. As discussed earlier we can either 

install an oil-water separate or an oil absorbing net. 

This process can be used whenever required or full 

time as the dirt in our water bodies cannot be removed 

easily. In the sea-bin we have a net that we can clean 

when the bag is full. In this way the collected garbage 

can be disposed properly after it is clean, we can use 

the bin again. Another advantage of this sea-bin is that 

it is portable and small in size, hence it can be placed 

wherever there is more garbage. This is a major add on 

to the advantages of the sea-bin as most of the current 

methods used are either fixed on one place or larger in 

size. 

 

II. PROBLEM STATEMENT 

 

As we know dumping of wastes in river and other 

water bodies is common in India, this project aims to 

collect floating garbage. This garbage harms the 

aquatic life and also causes water pollution. Most of 

this waste is plastic material which takes a long time 

to decay, is a long term to the biodiversity. This leads 

to water logging, formation of algae, less evaporation 

of water, increasing in the death rate of marine animals 

and many other problems.  

i. Water logging - it leads to depletion of the soil 

quality and due to the stagnant water there is an 

increase in insects and foul smell. 
ii. Formation of algae – the floating seaweeds are a 

great problem for marine life and due to them the 

evaporation rate decreases. 
iii. Effects on climate – due to formation of algae it 

reduces the evaporation rate and cause decrease in 

rainfall and other climatic changes. 
iv. Effects on marine life – Due to the contamination 

of water, the marine life is harmed increasing their 

death rate. 

 

III. CALCULATIONS 

 

• PUMP: - 

Power: 745.7 W = 1.0 HP 
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Head: 1 m 

Discharge: 38 lpm = 0.00063 m3/s 

Inlet pressure: 0.0011761 bar 

Outlet pressure: 12 bar 

 

• PIPE: - 

Diameter of inlet pipe: 25 mm = 0.025 m 

Diameter of outlet pipe: 25 mm = 0.025 m 

Area: 4.90873 * 10-4 m2 

Velocity at outlet: 1.29 m/s (By continuity equation) 

 

• Bucket: - 

Internal diameter –0.2 m 

  Outer diameter – 0.3 m 

  Height of bucket – 0.3 m 

  Thickness of bucket –0.015 m 

 

 
 

• REYNOLD’s NUMBER: - 

Characteristic Diameter: 

𝐷ℎ =  
4.908 ∗ 104 ∗ 4

0.07853
 

Dh = 0.02499 mm 

𝑹𝒆 =
𝝆𝒗𝑫𝒉

𝝁
 

𝑅𝑒 =
1000 ∗ 1.29 ∗ 0.02499

8.90 ∗ 10−4
 

Re = 36.219*103 

 Hence this is a turbulent flow. 

 

• COEFFICIENT OF FRICTON: - 

𝑓 =
0.316

(𝑅𝑒)
1

4⁄
 

𝑓 =
0.316

(36.235 ∗ 103)
1

4⁄
 

 

𝑓 = 0.0229 

• MAJOR LOSSES: - 

ℎ𝑓 =
4𝑓𝐿𝑉2

2𝑔𝐷
 

ℎ𝑓 =
4 ∗ 0.0229 ∗ 2.785 ∗ 1.29

2 ∗ 9.81 ∗ 0.025
 

hf=0.67 m 

• BERNOULLI’s EQUATION: - 

 

𝑃1

𝜌𝑔
+

𝑣1
2

2𝑔
+ 𝑧1 =

𝑃2

𝜌𝑔
+

𝑣2
2

2𝑔
+ 𝑧2 + ℎ𝑓 

117.61

2 ∗ 9.81
+

(𝑣1
2)

2 ∗ 9.81
+ 0

=
12 ∗ 105

9.81 ∗ 1000
+

(1.292)

2 ∗ 9.81
+ 1

+ 0.351 

 

V1= 49.81 m/s 

V1= 50 m/s 

• MINOR LOSSES: - 

        Losses at entrance (from bin): 

ℎ𝑒 = 0.5
𝑣1

2

2𝑔
 

= 0.5
(50)2

2 ∗ 9.81
 

ℎ𝑒 = 63.71 𝑚 

 

IV. UNITS 

 

Sr. 

No. 

Particular Symbols Unit 

1.  Power P W 

2.  Horse Power HP hp 

3.  Head  H m 

4.  Discharge Q m3 

5.  Outlet Pressure Po N/m2 \ 

Bar 

6.  Inlet Pressure Pi N/m2 \ 

Bar 

7.  Area A m2 

8.  Velocity at Outlet  Vo m/s 

9.  Velocity at Inlet Vi m/s 

10.  Reynold’s Number Re - 

11.  Density ρ Kg/m3 

12.  Diameter D m 
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13.  Dynamic Viscosity µ Ns/m2 

14.  Coefficient of Friction f - 

15.  Major Losses hf m 

16.  Efficiency η % 

17.  Power Transmission 

Efficiency of Pipe 

ηpipe % 

18.  Gravitational 

Acceleration 

g m/s2 

19.  Height from Datum of 

section 1-1 

z1 m 

20.  Height from Datum of 

section 2-2 

z2 m 

21.  Pressure at section 1-1 P1 N/m2 \ 

Bar 

22.  Pressure at section 2-2 P2 N/m2 \ 

Bar 

23.  Velocity at section 1-1 V1 m/s 

24.  Velocity at section 2-2 V2 m/s 

25.  Area at section 1-1 A1 m2 

26.  Area at section 2-2 A2 m2 

27.  Loss at Entrance he m 

28.  Loss at Enlargement hel m 

29.  Loss due to bends hb m 

30.  Loss due to sudden 

contraction 

hc m 

31.  Mass  M kg 

32.  Speed  N Rpm 

33.  Torque T N-m 

34.  Coefficient of 

Bending 

Kb - 

35.  Coefficient of 

Entrance 

Ke - 

36.  Perpendicular 

Distance from top of 

bucket to C.G. 

ⱨ2 cm 

37.  Perpendicular 

Distance from bot of 

bucket to C.G. 

ⱨ1 Cm 

 

V. OBJECTIVES 

 

The system aims to fight against water pollution by 

means of innovative technologies and educational 

activities for businesses. A small floating device can 

be helpful to solve one of the world’s biggest 

environmental problems. 

• Collect different types of floating waste products. 

• Minimize human effort in collecting the garbage 

from water bodies.  

• It must collect maximum amount of waste. 

Environment friendly.  

• Use of sensors makes it automatic. 

• The system can be used to create and raise 

awareness about water pollution. 

 

VI. WORKING PRINCIPLE 

 

In this project the main goal of the system is to collect 

floating garbage from water bodies. The basic 

principle of the system is based on suction crated by 

pumping action. The bucket is use as a waste collector, 

which collects waste due to suction pressure created 

by the pump. There is a proximity sensor inside each 

bucket to indicate us the level of waste collected. 

Inside the bucket there are three layer nets which help 

to filter water and can be removed easily without 

disturbing the system. We can substitute the nets and 

due to this the working won’t stop. There is a pressure 

sensor installed before the pump to indicate the 

clotting of garbage in the pipeline. Once we get the 

indication of pipeline choke up we could turn off the 

system immediately to avoid any damage. 

 

 
 

VII. FUTURE SCOPE 

 

• Use of mobile operated android app:- In future the 

pump will be operated wireless and it will modify 

the system as no labour is required and operation 

will be done automatically. The sensor used in the 

system is submersible and is called as &#39; water 

level detector &#39; there may be different kind of 

sensor used for this system. With the help of 
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mobile app we can operate the system i.e. on/off of 

pump can be done from a distant place.  

• Use of solar and lunar power for battery: - If the 

pump will be operated using battery then the 

battery will be charged by using natural energy 

from sun and moon in the form of solar energy and 

lunar energy. We can use solar panels to charge 

during the day time and use the same for the pump 

operation in the later part of the day. 

• Filtration and use of water for human needs: - If we 

filter the water after pumping process using reverse 

osmosis processes then the water from the lake or 

river can be used for human for their nominal work 

like cleaning their cars, bike, etc. It can also be 

used for daily household work as in washing 

utensils and clothes where there is no need for the 

clean drinkable water. 

• Use of more than 2 bucket:- In previous work the 

designing was done for single bucket but by 

changing the design we created the seabin for 2 

buckets so that capacity of holding the waste in the 

whole system may increase, so if work is done on 

this system in future then by changing the design 

they can make the seabin for more than 2 buckets. 

This will result in collection of more waste in one 

go. 

• Use of extendable frame: - The framework used for 

the support of the system can be extendable so as 

to let the bin down in deeper water levels. The 

frame can have an additional attachment of plastic 

bottles and so as to lift the mechanism up with the 

increase in water level. This arrangement can be 

used form cleaning the water in deep wells or 

somewhere if the water surface level is lower than 

the ground level. 

• Agricultural wastewater reuse: -Wastewater can be 

used for agricultural purposes such as watering 

landscaped gardens and lawns. It can equally be 

used to irrigate vegetable and fruit nurseries or 

flower and fence bushes. 

• The use of coarse filtration: -Coarse filtration of 

used water can be done to improve its reuse 

purposes. It entails the removal of large particles in 

the used water such as grease, hair, plastic dirt and 

food just to mention a few. 

 

 

 

CONCLUSION 

 

Waste collecting from sea, river and lakes are the main 

point on which government are working on and are 

finding best method to clean Ganga and other sea, river 

which are polluted. The sea bin with double bucket 

was designed for same purpose. There are many 

proposed idea of moving system like floating boat 

cleaning system, boom type cleaning system and 

debris cleaning system. But this system is the best way 

to clean and store waste of the sea. 
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