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Abstract— Smart cities are heart of the country, cities are 

called smart when they integrated with smart system. The 

core of project is the worm and worm gear arrangement. The 

main object is opening and closing sluice valve by using 

motor they motor is operate with the help of Arduino at mega 

328 microcontroller some application of Arduino is rotate 

motor or sluice valve. The gate valve is considered in the 

paper the requirement of gate valve in water supply system is 

high because the reduction of thickness of valve to as 

optimum thickness will reduce the weight and cost of the 

valve. 
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I. INTRODUCTION 

The main aim of our project is opening and closing of sluice 

valve for water supply system. In this project we use worm 

and worm wheel which is centrally mounted with on sluice 

valve. Initially power is supply from electric motor to worm 

and further to worm wheel. 

The functional components use in the project are 

electric motor, Worm & worm wheel, Sluice valve, Arduino 

microcontroller and driving circuit etc. For opening the sluice 

valve clockwise motion given to it & vice versa for closing 

antilock wise motion. 

In this project we use processor ARDUINO 

ATMEGA 328 microcontroller. Pins of Arduino board are 

used for to control the signal of external devices. As we the 

worm gear drive, is velocity ratio is 60:1 is best choice for 

high speed reduction and it can be increase upto 100:1. 

Primarily, gate vale is used to restrict/permit flow of 

water for external devices. According to our application we 

use Plate type sluice valve in the project for easily opening 

and closing. From the worm wheel power is given to the 

sluice valve. In electronic components we used driving circuit 

which is used to control the motor speed which is given as 

input to the Arduino microcontroller. We used the software’s 

such as eclipse and Arduino for the control purpose. 

II. OBJECTIVE 

1) To opening and closing of the sluice valve automatically. 

2) To reduce human efforts in water supply system. 

3) To minimize the wastage of water. 

4) To effective utilization of time with automation. 

5) To improving water supply system for smart cities with 

better control. 

6) To better use of Web-Portal system. 

III. PROBLEM STATEMENT 

 
Fig. 1: 

To reduce human efforts in water supply system for smart 

cities by using sluice valve automation with software control. 

As the operator require more effort to open and close the 

sluice valve, hence to eliminate effort required by operator 

this system comes into picture. Now a day’s automation is 

very important where time and effort is saved. 

IV. PROPOSED SYSTEM 

Our system is based on PLC and SCADA system. This 

system record the data like time, flow, date, volume of water 

in database. This data show on online portal or in application 

which is use in our project. 

User can control and edit this data. This data monitor 

by SCADA software system and connected to server. This 

system is simple for operating so that any non-technical 

person can operate it. 

Various sensors ,circuits are used in this project so 

when water tank is full, sensor sense this situation and send 

information to system so that it operate the valve i.e open the 

sluice valve. 

And when tank is empty or time is over 

automatically or manually the valve get off position. This 

procedure is carried out every time as we input. 

 
Fig. 2: 

V. ONLINE PORTAL 

Now a day everything gets online for ease of access. So we 

develop an online portal for users to access their bills & usage 

in a smart way. Values recorded in the database from PLC are 

displayed in this portal. When a user login in a portal he/she 
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is redirected to the welcome page, welcome page has two 

options first one is daily usage and second one is bills. In this 

way user will able to see his/her daily use as well as usage 

amount. In this system the data is arranged according date and 

time format. 

VI. CALCULATIONS 

Input speed =Np=100rpm 

Diameter of worm wheel=dg=50mm 

Diameter of worm gear=dw=25mm 

Diametral quotient=q=10 

Number of start=Zw=4 

Number of teeth on gear=20 

 

Gear ratio =G= 
Zg

Zw
=
Np

Ng
 

G=5 

Worm wheel speed=Ng=20rpm 

tanλ=
Zw

q
 

λ=21.8 

Module 

m=
dw

q
 

m=2.5 

For phosphor-bronze with ultimate tensile strength 

(Sut)g=240 N/mm2 

And surface hardness 100BHN 

(6b)= 
(Sut)

3
=
240

3
 

6b=80 N/mm2 

Face width (b) 

b=2m√q + 1 =16.583 or 

b=0.73 dw =18.25mm…..is larger one 

lewi’s form factor 20c full depth involute system 

Y=0.484 - 
2.87

Zg
 

Y=0.3405 

Beam strength 

Fb=6b*b*m*Y*cosλ 

=80*18.25*2.5*0.3405*cos (21.801) 

Fb=1153.9373 N 

Wear strength 

K=0.21* (
BHN

100
)
2

=0.21 

Fw=dg*b*k 

Fw=191.625N 

So Fw<Fb, therefore design of gear for wear strength, 

Vg= 
π dg Ng

60
=

π∗0.05∗20

60
 =0.0523m/s 

Kv=
6

6+Vg
=0.9913 

Assume- Ka=1 

Permissible torque on worm wheel by considering wear 

strength 

Mt=18.64*Xc*Sc*Yz*dg1.8*m 

Xc=speed factor 

Sc=surface stress factor 

Yz=zone factor 

Mt=18.64*0.425*1*1.46*501.8 *2.5 

Mt=33.057 N-m 

P=
2πNgMt

60
 

=
2∗π∗20∗33.057

60
 

P = 69.2344 w‘s 

 
Fig. 3: 

VII. FUTURE SCOPE 

1) Existing system is that the water mains operator operate 

sluice valve with the help of key. 

2) For this purpose human require more effort which is 

painful for his body especially for old 12 inches valve. 

3) Fully developed system over existing system is that we 

are giving effort by electric motor through worm and 

worm gear box arrangement. 

4) This system is very reliable and compact. 

5) The future proposed system is that we were developing 

an app from we can operate no of valve from home. . 

6) In this app there is option for no off valves , suppose if 

there are 50 valves of (2’’ ,4’’, 6’’) in particular area we 

can establish a system which we are developing and 

operate this system via GSM network signal at home. 

7) Other than this system in particular area we were 

establishing one operating station with strong network. 

There is one or more than one computers from this we 

were operating valves from operating station with 

appropriate timing. 

VIII. SUMMARY 

In smart city water supply control system, the methods used 

in older times results into problems like overflow, leakage 

and empty running of city tanks. So to overcome these 

problems the automation system is made to reduce the human 

efforts. This procedure made for a particular city has proved 

important and effective for future implementation. 

This concept leads the efficient use of worm and 

worm gear arrangement as human require much effort to shut 

and open the valve, some benefits offered by system are low 

maintenance cost, easy to operate, no highly skilled person 

required. 
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