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ABSTRACT
Water is a basic need for all living being, it is important to maintain the cleanliness and hygiene
of water. Water gets polluted due to many reasons such as waste from industry, garbage waste,
sewage waste etc. water from lakes and ponds are cleaned by traditional methods. We have to
incorporate technology such that cleaning work is done efficiently and effectively. We consider
this as a serious problem and start to work on the project. We collected information from the
various resource, based on the details collected we listed objectives that a design has to carry.
Various concepts were generated through Pugh evaluation chart. Design calculation was being
done where theoretical values of required parameters were calculated to match them with actual
values achieved by the solution. A detailed engineering drawing is created and later fabrication
process will be done stepwise.
Mechanisms used for our design is such a way that it collects the waste which floats on water
bodies and the collected waste can be easily disposed from the product, our product cleans
wastes found such as plastic wastes, garlands, bottles and other wastes found floating on water.
We detect the waste in the water with a help of an action camera and our product is RC
controlled using a battery, we have mainly used parts such as frame, waste collector bin and a
propeller

Prime objective of our project is to collect all the wasteswhich are found floating on water bodies
and to minimize labor work, we can use our product for few other purposes such as we can
attach a life jacket to it and send it for rescue and if there is any oil spilled we can collect the oil
through our product. We have tried to meet all the objectives to this product successful such that
our product gets launched in the market.
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Chapter 1
Introduction
Lakes are an important feature of the Earth‟s landscape. They are extremely valuable ecosystems
and provide a range of goods and services to humankind. They are not only a significant source
of precious water, but extend valuable habitats to plants and animals, moderate the hydrological
extreme events (drought and floods), influence microclimate, enhance the aesthetic beauty of the
landscape and offer many recreational opportunities. Lakes have a very special significance in
India.
Pollution: For the last two decades, there has been an explosive increase in the urban population
without corresponding expansion of civic facilities such as adequate infrastructure for the
disposal of waste. Hence, as more and more people are migrating to cities the urban civic
services are becoming less adequate. As a result, almost all urban water bodies in India are
suffering because of pollution and are used for disposing untreated local sewage and solid waste,
and in many cases the water bodies have been ultimately turned into landfills.
Although, there is a plethora of policies and acts for the protection and restoration of urban lakes
and wetlands, urban waterbodies are in extremely poor condition. There numbers are declining
rapidly. For example at the beginning of 1960s Bangalore had 262 lake, now only 10 hold water.
Similarly, in 2001, 137 lakes were listed in Ahmadabad city, and over 65 were reported being
already built over (Excreta Matters, 2012). In Delhi in 2010-11 to check the changes in 3
waterbodies in last 10 years the status of 44 lakes was ascertained and it was fond that 21 out 44
lakes were gone dry due to rapid urbanization and falling water tables (Singh & Bhatnagar,
2012)

Current Institutional Arrangements for the Protection of Lakes in India




Government Institutions: Technically, in urban areas, water bodies are owned by land
owning agencies. However, their survival and protection depend on the role of a number
of other institutions /agencies such as Ministry of Water Resources, Ministry of
Environment and Forests, Agriculture Ministry, Fisheries Ministry and other local
authorities, i.e., Municipal Corporations, Development Authorities, Tourism Department,
Water Supply Boards, etc. At the Central Government level, Ministry of Environment
and Forests (MoEF) plays an important role in restoration of lakes in India under its
initiative called National Lake Conservation Plan (NLCP) developed in 2001specifically
for the protection and management of lakes.
Non Government Organizations: Apart from government bodies, a number of national
and international non-government organizations such as WWF, UNDP, UNEP, ADB,
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World Bank and many other small local organizations/Citizen Groups such as NeelaHauz
Citizen Group in Delhi and Save Urban Lakes in Bangalore, are also involved in lake
conservation and restoration. One of such examples of lake restoration involving local
NGOs is restoration of Hamirsar Lake in Bhuj, where the local NGOs worked together
with the municipality to restore the lake. These organizations primarily provide technical
and financial assistance for the upkeep of lakes and wetlands.
A clear vision regarding the level of rejuvenation of water bodies is recommended. In order to
make a productive use of limited available resources, it is important to determine an acceptable
level of restoration of lakes.

5

Fig 1.1 (plastic waste found in river Ganga)

Chapter 2
Problem statement:
In the absence of garbage disposal facilities, the practice of dumping garbage into nearby water
bodies has become quite common in recent years and has posed long-term negative impacts both
on biodiversity of the area and as well as on the local environment.

Objectives:











Collect many types of wastes: -Our product should not be restricted to collect only
one type waste. It must diversify its function to accomplish the given task. The
mechanism made for to collecting wastes should be tough enough to collect plastic
wastes, plastic bottles, organic wastes which include crop debris, food wastes &any
type of wastes which is floating on water.
Less human interference: - The very basic idea should be satisfied that is to avoid
the interference of the operator. This will happen only by the adoption and sustained
usage of technology in the workspace.
Collect more amount of waste: Very firstly it must collect around 5kg of waste at a
time when it is being left to the water.
Easy disposal of waste: Another important thing is easy removal of wastes which are
collected in the collecting box.
It must be stable: To make the product stable it must get through with proper design
calculations.It should withstand extreme conditions such as additional load exerted by
the water waves and as well as by the wastes which are being collected.
Safety for the user: The product must be user friendly.
Environmental friendly: It should not harm the aquatic animals. It must not have
any property that has adverse effect on the water source.

Engineering concepts:
In water related projects, we must focus on various concepts related to fluid mechanics such as
buoyancy, metacentric height. There will be a need to check the floatability and stability of the
product in water.

Design constraints:

Amount of waste collected

˃ 5 kg
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Center of buoyancy should be above the Center of gravity.
Cost of the product <Rs 20000
Mass of the product should be less than 20kg

Chapter 3

Customer survey
We conducted the customer survey at the start of the design process. It served as a mechanism to
further define the need statement and provided an opportunity for us to review other attempts in
solving the problem.
Potential Customers: Muncipalities
 Laborers who clean the lake
 Private contracters
We prepared a list of questionnaires for surveying the customers about the idea of building a
product that can collect waste on water bodies. We surveyed about twenty people, noted down
their problems and suggestions.
Questionnaires
1. What kind of wastes do you get while cleaning the lake?
2. What are the dangers you face while cleaning?
3. Have there been any cases of health problems due to cleaning?
4. For how long do you stay in the water?
5. How much waste is collected in a day?
6. What is the cost of a laborer?
7. How many laborers are needed to clean?
8. What cost do you expect if we make a product for cleaning the lake?
9. Any other information/suggestions .
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Customer survey articulation matrix
Table 3.1 ( Customer survey matrix)

Sl
no

Customer requirements
Customer
name
1

2

3

4

5

6

Collect
more
amount of
waste in
less time
Easy to
dispose off
the waste

Easy to
dispose off
the waste

Cost
effective

Durable

Durable

1

Manju
(Contracter)

Less human
interference
with water

Safe to use

2

Kallappa
(Laborer)

Safe to use

3

P.N.Biradar
(Chief Medical
officer,
HDMC)

Safe to use

Collect
more
amount of
waste in
less time
Less human
interference
with water

4

Lingaraj
(Laborer)

5

Hanumanth
(Contracter)

6

Prakash
(Laborer)

Avoid
sending
people to
deep waters
Very less
human
contact with
the water
Safe to use

7

Chandru
(Laborer)

Collect
more
amount of
waste in less
time

Safe to use

Should not
harm the
aquatic
animals
Very less
human
contact with
the water
Safe to use

8

Less power
consumption

Collect
more
amount of
waste in
less time
Collect
majority
types of
waste
Safe to use

Easy to
dispose off
the waste

Cost
effective

Durable

Cost
effective

Easy to
dispose off
the waste

Very
efficient

Durable

Easy to
dispose off
the waste

Collect more
amount of
waste in less
time
Very
efficient

Durable

Cost
effective

Cost
effective

Easy to
dispose
off the
waste

8

Anand
(Laborer)

Less human
interference
with water

Safe to use

Results of customer survey:
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Collect
majority
types of
waste

Collect more
amount of
waste in less
time

Very
efficient

Fig 3.1 (Product price by customer)

Customer requirements:
From customer survey articulation matrix and graphs, we list out the primary customer
requirements as follows









Safe to use
Very less human contact with the water
Easy to dispose off the waste
Collect more amount of waste in less time
Should not harm the aquatic animals
Very efficient
Cost effective
Durable
Collect majority types of waste

Photos during unkal lake visit:
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Fig 3.2 (Photos taken at Unkallake)

Existing solutions:
Many existing solutions have much human interference which is not easy to use.
Sea bin is one of the kinds. It has floating bucket like structure connected to a pump. The inner
part of bucket is covered with filterbag. It takes in water along with wastes, water passes through
to the pump and then to the water source. Wastes are collected in the bag and must be disposed
off. The main disadvantages are stationary product and not portable. It can only be used to clean
at the banks of the river but not far away from it.

Fig 3.3 (seabin)
Functional analysis:
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White Box



Detection: The process of detection of wastes is done using a proper motion sensor or by
using camera of suitable pixels.



Waste picking mechanism: It drags the wastes in the collecting tank which are being
detected.



Collection: There should not be any leakages in the collecting box.



Waste unloading mechanism: When the capacity of collecting tank exceeds its
predetermined collecting limit, a compact and portable unloading mechanism comes into
action for removal of wastes which are being collected in the collecting box.

CONCEPT GENERATION:
CONCEPT 1:
Principle of working:
 It takes in the waste by belt conveyor
mechanism and throws it in a chamber
situated at the back.
 Camera is used to detect the waste.
Advantages:
 Easy to use.
 Able to collect large amount of waste.
 No human interference.
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Disadvantages:
 Power consumption and manufacturing cost is high.
Fig 3.2 (concept 1)
CONCEPT 2
Principle of working:
 It swallows the waste and dumps into the
collector in the back.
 Sensors are used to detect the waste.
Advantages:
 No additional mechanism required to
collect the waste.
 Very easy to operate.
 Collects large amount of waste at a time.
 No human interference is needed.
Disadvantages:
 Occupies large space.
 There is a limitation in collecting specific
type of wastes.
Fig 3.2 (concept 2)

CONCEPT 3.
Features:
 The pump is fixed on the ground and the
sucker floats on the water surface.
 A pump is used to suck the waste.
Advantages:
 Any kind of waste is collected.
Disadvantages:
 The whole system is stationary.
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Fig 3.2 (concept 3)

CONCEPT 4
Principle of working:
 It has two extensions which swivel around
pivoted point one after the other there by
collecting waste.
 At the end of V-extension collector is placed
which collects all the waste.
Disadvantages:
 Very bulky
 Expensive
 Collects less amount of waste.
Fig 3.2 (concept 4)
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Pugh Evaluation:
We evaluated the various concepts generated with respect to objectives. For the evaluation, we
chose Pugh Evaluation method. Manual cleaning was chosen as the reference. We listed down
different criterion for comparing with the reference. We constructed the decision matrix based on
the comparison and is shown below.
Table 3.2 (decision matrix)
Objectives
Datum
Waste
collecting
capacity
M
Safety
A
Ease to use
N
Collection of
different
wastes
U
Multipurpose
A
Durability
L
Sustain
extreme
conditions
Removing
mechanism
Total no. of
+
Total no. of Total score

Concept 1
+

Concept 2
+

Concept 3
-

Concept 4
-

+
+
-

+
0

+
-

0
0
-

+
+
+

0
+

+
-

+
0

-

+

0

+

+6

+4

+2

+2

-2
+4

-2
+2

-5
-3

-3
-1

Since first concept has maximum positive points than the other concepts, it will be considered as
the final solution.
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Chapter 4
Design Calculations:
(* all dimensions are in mm)

Y

X



Calculation of center of gravity: To find Y bar

Table 4.1 (center of gravity)
Sections
1

Area in sq.mm(A)

Y bar in mm

A*(y bar) in cubic mm

36000

100

2
3

4590
22620

-17
223

3.6 x 10
-78030

4

36000

100

5

4590
99000

-17
110

Total

6

6

5.04 x 10
3.6 x 10
-78030

6

10.89 x 10

6

6

202800

22.97x 10
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We get (Y bar)= ∑Ay/ ∑A
=22.97 x 106/202800
=94.4 mm from the bottom edge



Depth of body in water:

1. Weight of the body= (density of GI steel)*g*(volume of body)
= 7850*9.81*2560719*10-9
=197.2N

2. For equilibrium, Weight of the body= weight of water displaced
Volume of water displaced = Volume of body

--------(1)

3. Volume of water displaced = (Weight of water displaced)/(weight density of water)
= 197.2/9810= 0.0231 m3
4. From eq. 1, [(0.87*h*0.82) – (0.51*h*0.82) – 9.18*10-3] = 0.0231
h= 0.1365= 136.5mm

18

where h is the depth of body in water

Y

X


Center of buoyancy:
Table 4.2 (Centre of gravity of body displaced)
Sections

Area in sq.mm (A)

Y bar in mm

A*(y bar) in cubic
mm

1

16380

97

2
3

4590
16380

17
97

1.6 x 10
78030

4
Total

4590
36780

17

1.6 x 10
78030

6

6

6

3.36 x 10

We get (Y bar) = ∑Ay/ ∑A
= 100.2 mm from the bottom edge.
Since center of buoyancy (100 mm) lies above the center of gravity (94 mm), the design is in
stable equilibrium.
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Calculation of Metacentric height(GM):
GM = [ Iy / (volume of body submerged)]- BG
To calculate Iy
Table 4.3 (metacentric height)
Sections

Area in sq.mm
(A)

X bar in mm

2

A*(x bar) in
4

mm

9.72 x 107
663255
1.42 x 109

36000
4590
22620

90
90
435

2.2 x 108
3.72 x 106

4

36000

780

2.2 x 10

5

4590

780

2.8 x 10

8

4.28 x 10
9

9.72 x 107

8

663255
9

3.04 x 10

Total Iy= ∑A(x bar)2+ ∑ Iy=4.67*109 mm 4
GM = [ Iy / (volume of body submerged)]- BG
= [(0.00467/0.0231)-(0.1002-0.0944)]
= 0.158 m
= 160 mm from the bottom edge.

M
B
G

20

4

mm
1
2
3

Total

Iy in

9

1.63 x 10

Power calculations:
𝑝𝑜𝑤𝑒𝑟
𝑠𝑝𝑒𝑒𝑑 = 𝑐 ∗ (
)
𝑤𝑒𝑖𝑔ℎ𝑡

Power in watts
Weight in kg
Speed in m/s
C =constant=0.1767
Where

Let us consider the range of speed of the boat between 0.25 m/s to 1 m/s for different weights,
we get power for respective values as follows
For 5 kg of weight
speed
Power
0.25
10.00868
0.5
40.03473
0.75
90.07814
1
160.1389

For 10kg of weight
speed
power
0.25
20.01737
0.5
80.06946
0.75
180.1563
1
320.2778

For 15 kg of weight
speed
power
0.25
30.02605
0.5
120.1042
0.75
270.2344
1
480.4168

For 20 kg weight
speed
power
0.25
40.034
0.5
160.138
0.75
360.312
1
640.555
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Power Vs Speed graph
600

500

power in watts

400

300

5kg
10 kg
15kg

200

100

0
0

0.2

0.4

0.6

0.8

1

1.2

speed in m/s

For 0.25 m/s the power required for different weights is lesser than that for the other speeds and
there is huge variations of power requirements for other speeds, we consider the boat speed to be
0.25 m/s.
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Propeller calculations:
To find
1. Diameter
2. Pitch
3. Blade angle
1. To find diameter of propeller, we need power & shaft speed.


Power can be calculated by crouch‟s formula:
Boat speed= C x √ (Power/boat weight)-------------------------------(1)
Where boat speed = 0.25 m/s
Boat weight= 20 kg
C= 0.176
Substituting the values in eq 2, we get
Power = 44 W
Standard power value = 48 W = 0.0643 HP



For different rpms, calculate propeller diameter
Diameter= [632.7 x (HP)0.2] /(rpm)0.6------------------------------(2)
i.

For 600 rpm, Dia= 8 inch

ii.

For 900 rpm, Dia= 6.2 inch

iii.

For 1200 rpm, Dia = 5.2 inch

iv.

For 1800 rpm, Dia= 4.07 inch

v.

For 3600 rpm, Dia = 2.68 inch

Minimum Diameter formula:
A very small propeller turning at high rpm can offer adequate performance at full speed but will
not provide sufficient thrust at lower speeds, during maneuvering.
So a minimum diameter has to be specified.
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Dmin = 4.07 x √ (BWL x Hd ) -----------------------------------------(3)
Where Dmin= Minimum diameter in inch
BWL- Boat waterline length in feet
Hd- hull draft down the waterline in feet
We have,
BWL= 32” = 2.666 ft
Hd= 3.5” = 0.291 ft
Therefore we get,
Dmin= 3.58”
We have considered the 5.2” prop diameter.

2. To find propeller pitch:
Optimum pitch ratio formula,
Pitch ratio= 0.46 x (boat speed)0.26 ------------------------------------(4)
Where, boat speed= 0.25 m/s = 0.486 knots
We get pitch ratio= 0.38
So for 5.2” Dia,
Pitch ratio= Pitch / Dia
0.38 = pitch/ 5.2”
Pitch = 1.98”
[ Note : The higher the pitch, the more the boat speed
Lower the pitch, lesser is the boat speed]
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3. Blade angle can be found by dia and pitch.
Considering Dia= 5.2 inch, pitch= 2 inch,
After one rotation, the end of 5.2 inch prop will travel (π x 5.2) = 16.33 inches in circle and
2 inch forward.
From fig, we get ϴ = 7 deg

16.33”

ϴ

2”

For the middle of the blade on a 5.2”x 2” propeller to travel 8.168” to complete one rotationand
to move 2” forward, the prop angle must be 13.75 deg.
So for the prop to move 2” forward, the blade angle has to progressively decrease as it moves
away from centre of propeller.

Fig 4.1 (the blade angle changes continuously from root to tip)
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Thrust developed by propeller:
We have the formula,
Thrust= 326 x SHP x e / Va----------------------------------------(5)
Where SHP- Shaft horsepower = 0.0643
e- Prop efficiency =0.65 (From Propeller handbook)
Va – Speed of water at the propeller, in knots = 1.97
[ Va= pitch x rpm= 2” x 1200
= 2400 inch/ min
= 1.97 knots]
We get,
Thrust = 6.9 pounds= 3 kg force
We have,
Power= Force x velocity
48= 30 x v
v= 1.6m/s (theoretical value)
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Electronics:
The electronic section mainly consists of RF modules andmicrocontroller.
Microcontroller:
The AT89S52 is a low-power, high-performance CMOS 8-bit microcontroller with 8K bytes of
in-system programmable Flash memory. By combining a versatile 8-bit CPU with in-system
programmable Flash on a monolithic chip, the Atmel AT89S52 is a powerful microcontroller
which provides a highly-flexible and cost-effective solution to many embedded control
applications. The AT89S52 provides the following standard features: 8K bytes of Flash, 256
bytes of RAM, 32 I/O lines, Watchdog timer, two data pointers, three 16-bit timer/counters, a
six-vector two-level interrupt architecture, a full duplex serial port, on-chip oscillator, and clock
circuitry. In addition, the AT89S52 is designed with static logic for operation down to zero
frequency and supports two software selectable power saving modes. The Idle Mode stops the
CPU while allowing the RAM, timer/counters, serial port, and interrupt system to continue
functioning. The Power-down mode saves the RAM contents but freezes the oscillator, disabling
all other chip functions until the next interrupt or hardware reset.

RF module:
The frequency of operation of these modules is in UHF band from 315MHz to 433MHz. They
work well at 5V. The transmitter accepts serial data at a maximum speed of 4800 bauds/sec.
Bauds /second means symbols per second and a symbol may consist of varying number of bits,
generally, 8-bits. You would be thinking that why I used only these TX-RX modules. This is
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because, they are easy to use. They can be interfaced to a microcontroller or can be directly
interfaced with the encoder and decoder ICs at the transmitter and receiver side respectively

Circuit diagram of transmitter: Transmitter section consists of AT89C52 microcontroller,
transmitter module, encoder circuit, power supply, switch

Fig 4.2 (Transmitter circuit diagram)
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Circuit diagram of receiver: This section consists of decoder, 8051 microcontroller, relay, driver
circuit and DC motors.

Fig 4.3 (Reciever circuit diagram)
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Analysis of different parts:
CFD analysis of propeller:
For the analysis of propeller we have chosen Computational Fluid Dynamics, here we have
incorporated values which we got from the manual calculation i.e. flow velocity, type of
material, rotational speed of the propeller in RPM, and outside boundary of cylinder .
Streamline analysis

Fig 4.4 (propeller analysis)
Pressure analysis

Fig 4.5(pressure analysis on propeller)
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Results:
Pressure exerted on the blades is higher at the tips because they need to push the water out. Since
we have given enough blade angle and support to it, it can sustain the pressure of 6 Pa.

Gear analysis: For the analysis of gear we have considered static analysis and substituted the
values as the following.
Rotational speed = 120rpm
Moment force = 3.5 N-m

Deformation

Fig 4.6 (Deformation of gears)
Results:Maximum dynamic load is applied on the teeth of gears and we will have to align in
right position for smooth movementof gears
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Analysis of Waste Collector
Force applied on the walls of the collector

Fig 4.7 (stresses on the waste collector)
Results of analysis:
For smooth flow of water, the collector must have few holes at bottom and at sides. This reduces
the drag force on the collector

Product specifications:
Table 4.4 (product specification)

Sl.no

Features

Details

1
2
3
4
5
6

Product dimensions
Mass of the product
Collector dimensions
Propeller diameter and pitch
Gear diameter and number of teeth
Motor rpm

870 x 810 x 820 mm
8 kg
420 x 230 x 410
120 mm and 51 mm
30 mm and 23
3.5 rpm and 1800 rpm
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Chapter 5
Fabrication process:
Manufacturing of aqua drone begins with the selection of sheet metal in which we had to choose
a sheet metal which can be easily bent, weld and light in weight. We chose GI sheet metal of 22
gauges.As our design part and calculation part were ready, we cut down the sheet metal to our
required size and shape. We built two hulls and then connected them with two bars. Later we
checked their floatability and we were successful in balancing and floating the two hulls. In the
building of hull various operations were involved. Firstly to cut down the sheet metal we used
the shearing machine and bent it down to our required angle using bending machine, later we
joined all the sheet metal and bars through gas welding process.

Fig 5.1 (gas welding process)
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Fig 5.2 (floating test)
The second challenge was to make a collector which has to be porous so that there is a smooth
flow of water and less amount of resistance to the product movement, so we decided to use
meshed sheet such that water should not be our obstacle. To detach the collector from our drone
we used the sliding mechanism with the help of gear, here the gear used is designed and
manufacturedi.e 23 teeth and 30 mm diameter( mild steel).
The third phase of manufacturing was to make our project look aesthetically look good so we
covered the front and rear side of drone with sheet metal having an arc shape and as we had
decided to install our electronic part inside the hull we had to cover the hull also, with the help of
hinges we attached the sheet metal such that we can open and close it and to make sure that our
drone is water proof inside the hull, we applied silicon inside the hull.
To clamp the motor inside the hull we made stand and joined it to sheetmetal with the help of
brazing. Later we had to drill a hole for the shaft to pass in for the propeller and we used 6mm
hollow pipe for the shaft to pass in and we connected the one end of shaft to motor with the help
of a coupler and the other end of shaft to propeller.
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Propellers used were manufactured using 3-D printing and the material used was ABS
(Acrylonitrile-Butadiene-Styrene). ABS combines the strength and rigidity of acrylonitrile and
styrene polymers with the toughness of polybutadiene rubber.

Fig 5.3 (3D printing of propellers)
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Painting process was started with the cleaning of the product with chemical treatment. Later it
was painted by the means of powder coating of black and silver colour.

Fig 5.4 (powder coating and heating)
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Cost Estimations:
Table 4.5

Sl. no
1
2
3
4
5
6
7
8
9
Total

Particulars

Quantity

Cost per quantity

1
1
4

1200
450
1200

2
2

300
80

2
2
1
1

1200
1500
450
2500

-

2000
17560

Sheet metal(48” x 96”)
MS mesh(36” x 36”)
Gears
Motors
1. 3.5 rpm
2. 1800 rpm
Couplers
Propellers
Battery
Microcontroller and other
electronics
Labor and miscellaneous
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Chapter 6
Conclusion
About 71 percent of the Earth's surface is water-covered and only about 0.3 percent of our fresh
water is found in the surface water of lakes, rivers, and swamps. In developing countries, 70
percent of industrial wastes are dumped untreated into waters, polluting the usable water supply.
On average, 22 million tons of fertilizers and chemicals are used each year.
Aqua Drone was designed with an intention of clean the water debris floating on the lake, by
using our drone we can collect many floating wastes like plastic bottles, bags, flowers without
any human interference and then dispose off the waste easily, one can clean the lake just by
operating it with the help of remote control. Also, our product help in reducing the water
pollutants to a certain extent. The major advantage is the safety provided by our product that is
one need not risk his life while he is cleaning the lake and we just need one person to control the
drone. The product is socially helpful for the laborers who clean the lake and economically
viable. If the product is used in large numbers, it would be a perfect example for „Technological
application in environmental protection‟.

Future scope
The product right now is remote controlled but through automation techniques such as sensor
technology, it can be made self-automated. The product can be used for many other purposes in
the future. It can be modified to throw life jackets during rescue operations. This can be achieved
by fixing appropriate propellers with higher motor rpms. We can also replace battery with solar
panels and make it completely work on solar energy.
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