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Abstract— Towards the motivation of digital and clean india 

we need to get more and more digital and automated. Smart 

drainage cleaning is one of the evidence towards swachh 

bharat abhiyan in India. According to fact of a swachh 

bharat abhiyaan.  We are developing an application based 

model which can transforms the social life of 

cleaner(worker) in industry or any kind of municipal 

corporation into digitalised and automated. Mostly what 

happend nowadays when drainage has blocked due to 

irrespective timing of worker to go for taking out the 

blockage of drainage.  And people   need to wait for very 

long time for clean and well surrounding so to avoide such a 

problem our application will provide automated features and 

management module. We are also providing feature which is 

renewable energy source for our application by providing 

solar PV cell related to non-renewable energy source 

because we always unaware of those energy utilisation of 

application. Also we are also provide embedded 

programming system for sensing bin and reporting to 

worker(cleaner) by using these worker can manage his 

reports through his mobile phone also user can be active for 

work and no need to wait and can maintain it digitally 

automated. 
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I. INTRODUCTION 

As today’s era is moving towards being digitalized and 

automated with a great speed, the youth want everything 

very easily and smart. Not only the youth but the people of 

all generation are finding it very easy to be smart effort and 

more and more being healthy and are getting attracted or 

joined towards latest technology of being “smart work”. 

Anywhere you go, you get this technology 

available. So we thought of using this technology and 

adding more to it for our final year project. Nobody likes to 

suffer and wait for our long waiting hours just to get good 

surroundance or so. To avoid this and to save time of our 

management of waste we are creating a application called 

“Smart drainage cleaning system”. 

for that we are using system by which drainage 

cleaner can do his work smartly using communication 

through application . 

Smart Drainage Cleaning System proposed to 

overcome the real time problems. With the continued 

expansion of industries, the problem of sewage water must 

be urgently resolved due to the increasing sewage problems 

from industries of the surrounding environment. The waste 

and gases produced from the industries are very harmful to 

human beings and to the environment. 

Second Important thing is waste management 

system  by which worker can maintain all his health and 

work good through application maintain that reporting 

worker don’t need to wait and get in to drainage. 

One more very useful and important advantage of 

our system is that the worker to replace the manual work in 

drainage cleaning by semi mechanical drain cleaner. And 

can access them very easily. 

II. LITERATURE SURVEY 

A. Waste Management in India: An Overview 

An inevitable consequence of development and industrial 

progress is generation of waste. Therefore, efficient waste 

management is a matter of international concern and 

countries have set up robust regulatory waste management 

regimes for balancing the objectives of development and 

environment sustainability. In India, the National 

Environment Policy, 2006 while suggesting measures for 

controlling various forms of environmental pollution lays 

emphasis on the need for collection and treatment systems 

for recycling wastes and devising measures for 

environmentally safe disposal of residues.1 In India, waste 

management is governed by various sub-ordinate 

legislations and the Ministry of Environment, Forest and 

Climate Change, Government of India (“MoEF”) in 

conjunct with State Pollution Control Boards of different 

states (“SPCB”) administer the gamut of waste management 

regulations. This bulletin aims at providing an overview of 

the various rules governing waste management in India and 

the issues faced in their compliance. 

System and 

Scientists 
Outcome Drawbacks 

Program logic 

control (JIANG 

Jing and ZHANG 

Xuesong(2014) 

Automatic control of 

sewage treatment 

It is not 

depend on 

deposited 

sludge of the 

drainage 

system 

Akio Goto and 

Kazuyuki 

Yamasaki(2014 ) 

By using of 

microorganisms 

produced the toxic 

gases and not toxic 

gases 

Gases effect 

on human 

beings 

Drainage pump 

monitoring and 

control system 

(WU JingCHEN, 

Guo jie 2014) 

Collection of 

operation parameters 

of underground 

drainage pump and 

automatic control 

startup and shutdown 

of drainage pump 

It does not 

gives the 

problem 

solving 

procedure 

Wireless real time 

system Yin Haling 

Xu Zuxin(2014) 

In this defined only 

for the monitoring of 

the drainage system 

It does not 

define how to 

control the 

drainage 

water 

Wireless real time 

observation system 

Wang Juan (2014) 

It shows how to 

control storm 

drainage so as to 

reduce dry weather 

pump discharging 

- 

Table 1: 
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III. SYSTEM MODEL 

A. Construction 

Basically during fabrication of the model the basement part 

is prepared by welding the metal bars by electric welding. 

Then the supporting rods are welded at an angle of 90 

degree from the basement, the pillow block bearings are 

fixed to the supporting rod and the front part of the 

basement. Hollow cylindrical shafts are fixed to the bearings 

and also chain drive are also fixed to the shaft in order to fix 

the shafts the factor of safety of the chain is calculated. The 

lifters are fixed to the chain  at an equal distance from each.    

 
Fig.1: Frame of Model 

 
Fig. 2: Actual Model 

B. Working 

The device is place across a drain so that only water flows 

through the lower basement. Floating waste like bottles, 

plastic cans, covers any kind of waste…..etc. is lifted by 

lifters which are connected to the chain. The chain revolves 

with the sprocket wheel which is driven by the motor. The 

energy provided to the motor is electrical energy. When 

motor runs the chain starts to circulate making the lifter to 

lift up. The wastage material are lifted by lifter teeth and 

stored in collecting bin. Once the collecting bin is full, bin 

sensor it sense and embedded system message to worker and 

the waste materials are removed from the bin. 

 
Fig. 3: working Model 

 
Fig. 4: Top view of Working Model 

This application will consist of all features shown in image. 

We would first like to elaborate our model parts. “SDCS” 

consists of different parts as follow. 

1 Sprockets 

2 Motor 

3 Shaft 

4 Sheet metal 

5 Chain 

6 Iron bars 

7 Fabrication of lifter and box 

8 Bearings 

9 Switches and Embeded system 

10 Solar panel 

Table 2: 

IV. DESIGN 

Design consists of application of scientific principle, 

technical information, and imagination for development of 

new mechanism to perform specific function with maximum 

economy and efficiency. Hence careful design approach has 

to be adopted. The total design work has been split into two 

parts. we mainly concentrated on the following parameter:-  

1.SYSTEM 2.MECHANICAL 

System selection 

based on constraints 

Forces generated during power 

transmission 

Arrangement of 

various components 
physical properties of material 

Man machine 

interaction 
Parts to be purchase 
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Chances of failure load stresses and failure 

Servicing facility Dead weight forces 

Scope of future 

improvement 

Friction, Inertia and  

Centrifugal forces 

Weight of machine Designed parts 

Table 3: 

A. Frame 

Assumptions  

(Area of frame = 610 × 610 mm2)                610 

Total load on frame is about 10kg 

F=10×9.81=98.1N 

 
R1 +R2 = F And ΣMR1 = 0 

F×305 - R2×610 = 0 Therefore, 

R2 = 49.05 and R1 = 49.05 

Mb = 49.05 × 305= 14960.75 

Y= b/2 = 25/2 = 12.5mm 

I = bd3 / 12 = (25)4 / 12= 32552.333 

Stress on frame, 

σ = Mb y / I = 21.75 N / mm2 

σ = Syt / fos      therefore, 

 Syt = σ × fos 

      = 21.75 × 3     …………… (assum. fos = 5) 

      = 65.75 N / mm2 

Selecting material  GCI 15  having Tensile strength (min) = 

150 N / mm2 

For safer design considerations as 65.75 N / mm2 

Therefore all assumptions are in safer state. 

B. Shaft 

We select material for shaft 45C8 from DDB of 

V.B.Bhandari (2.15) 

Sut = 640 N/mm2 and Syt = 380 N/mm2 

A.S.M.E. Code for design of shaft by using Design of 

Machine Element-I TMX 

1) Permissible stress – 

ʈall =  0.75(0.3Syt)= 85.5 N/mm2 

ʈall = 0.75(0.18Syt) = 86.4 N/mm2  

Torque of shaft-    

    𝑃 = 2 ⫪
𝑁𝑇

60000
 

=15278.8 N-mm 

C. Bending Moment on Shaft 

M@F = 14960.75 N-mm 

D. Diameter of shaft 

Te  = √(𝐾𝑏.𝑀)2 + (𝐾𝑡. 𝑇)2 

= 32075.74 N-mm 

ʈmax  =
16Te

⫪∗d3
 

85.5= (16*32075.74)/(3.14*d3) 

D= 12.4 mm 

But as per design data standard size available are 20 mm , so 

aesthetically  

We choose it. 

 D= 20mm 

V. ADVANTAGES 

a) These cleaners are easy cheapest way to fix drainage 

problems. Easy to operate as no special skill is required.  

b) Reduction of labour oriented method of cleaning, thus 

upgrading dignity of labour.  

c) Light weight and easily cartable. Requires nearly 12-24 

volts of power.  

d) Large amount of garbage will collect which can be 

remanufacturable. 

VI. FUTURE SCOPE 

A. More Efficient Material 

As the system is working continuously in the aqueous 

environment so we can use more effective corrosion 

resistant material for good working of the system under 

water. 

VII. CONCLUSION 

In this paper, we designed a “SDCS” application which is a 

health monitoring system, which is going to transform a lot 

different from the conventional method as this system does 

not need more human labour for the waste water cleaning 

and  this can reduce the direct contact of the human labour 

with the waste water so there is no hazard for the human 

labour. Also this method is automatic so the working time is 

less as compared to the conventional method.Also in the 

earlier method of waste water treatment the worker used to 

inhale lot of toxic gases so the health of worker was 

seriously damaged and he used to die at a earlier age. This 

was the major drawback of the conventional method. 

Because of this project as their is no direct contact of the 

worker with the toxic gases so the health of worker will be 

good and he will be able to work for a longer duration. 
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