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Introduction 

Plastic has given numerous benefits to human life 
but it is also a cause of global warming and pollution 
in our surrounding. But, the toxic chemical released 
during the production of plastic causes negative 
impact to natural environment. This pollutes land 
and water. Plastic such as polythene bags, buried in 
soil can release a toxic chemical which mixes into the 
ground making it harmful for agriculture and human 
use, it can also seep into the ground and mix with 
groundwater. This makes the water unhealthy for 
human consumption and agricultural use. Similarly, 
Plastic objects left over into the ocean for 
biodegrading it. Plastics degrades faster in the sea, 
but it also leaves the harmful chemical into it, making 
it even more dangerous to the life on the earth. It 
increases the chance of Global Warming. The 
garbage thrown into the sea such as plastic utensils, 
polythene, etc. keeps floating into the sea. This 
prevents the sunlight from reaching the ground level 
of the sea. As a result, the life in the ocean doesn’t 

get enough sunlight. This prevents them from 
developing and stops their growth. 

1. LITERATURE SURVEY 

Bipin Mashilkar and Et al. have discussed about 
Microcontroller (Atmega 328p Arduino Uno Board) 
which is used as the controller to control the 
automatic operation of automated liquid dispenser 
machine. Microcontroller is selected as the controller 
because it is easier to implement and the compact 
size makes it easier to mount it on the system. The 
machine is also easy to operate and user friendly, 
where simple steps are needed to operate the 
machine. In this project microcontroller is used as the 
core of the system.[1] 

S M Khaled Reza and Et al. have discussed about 
microcontroller based water level sensing and 
controlling of a wired and wireless environment 
which can indicate the amount of water in the tank. 
Water level indication unit can use 5v LED light which 
will work for water level indication. By touching 
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different water levels through water level sensor, LED 
should be indicated as on/off. When the sensor 
touches water, nozzles and connecting rod get 
electric connection using water conductivity. [2] 

Pranoti Saluke and Et al. has discussed that the 
majority of the system construction and 
implementation is in a dispensing unit, where-in 
there is an application processor connected to a 
cloud database containing pertinent details 
regarding consumption of every owner who has 
officially registered himself/herself to this modified 
system. Upon registration, a limit-per-month is 
established for the particular user. For data retrieving 
and manipulation in real time, 4x4 Matrix Keypad is 
chosen. The user is requested to type User ID and 
password for verification. This information is 
processed in the dispensing units and used to 
retrieve liquid consumption details of the user from 
the centralized database via the local servers. 
According to the allowance of liquid limit, it is 
discharged to the user. This system, though a little 
inflexible, is an efficacious way to ensure sustained 
use of liquid. [3] 

Fisher’s handbook has discussed that the control 
valve manipulates a flowing fluid, such as water to 
compensate for the load disturbance and keep the 
regulated process variable as close as possible to the 
desired set point and in this project solenoid valve is 
used to control the flow of the liquid from the 
container electrically. [4] 

May Htoi Pan and Et al. has briefed about the mixing 
machine which is widely used in many liquid mixing 
industries. The mixer system is used in drinking liquid 
products such as juice and chocolate etc. This 
research describes design of liquid mixer control 
system with keypad. The mixer can produce the juice 
with centrifugal pump by pressing keypad data. This 
system is to control the mixer by using PIC 
microcontroller. The keypad is used for the 
requirement data for the specified amount of the 
liquid and displayed on the LCD screen. The 
description of this system is to implement the 
hardware components for the mixing process and to 
control DC motor with relay driving circuit. Relay and 
transistor have been used to drive for the pump of 
the control system. The control program is written in 
micro-c programming language. Simulation test is 
also implemented with the help of Proteus Software. 
[5] 

METHODOLOGY 

This chapter deals with the methodology adopted in 
developing the automated dispenser system. Here, each 

component interfaced to Atmega 328p microcontroller 
in Arduino Uno board. Based on the input, control signal 
is generated which is sent to the solenoid valve to 
control the flow of liquid. 

Design setup 

This setup includes four units as shown in Figure 1  

1. UI unit which includes keypad (4 x 4 matrix keypad) 
and LCD (20 x 4 alphanumeric). 

2. MCU consists of ARDUINO ATMEGA328P. 

3. Communication unit consists of GSM module 
SIM800A. 

4. Dispenser unit consists of motor driver (L293D), 
storage tank, container and solenoid valve (+24V DC). 

 

Figure 1: Block diagram of Automated Liquid 
Dispenser System based on quantitative user 
demand. 

User Interface (UI) Unit  

 Keypad is used to enter used ID, PIN and Quantity of 
liquid to be drawn. 

 LCD is used to display the message, 
characters pressed at the keypad.  

Microcontroller Unit (MCU) 

 The microcontroller unit is used to control 
the operation of electromagnetic valve based on user 
inputs. 

 The microcontroller unit is also used to drive 
the LCD and GSM module. 

Communication Unit 

 The communication unit consists of GSM 
module. 
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 GSM module is used to send messages about 
status of dispense and currency information. 

Dispenser Unit 

 The dispenser unit consists of motor driver 
circuit, storage tank, container and solenoid valve. 

The storage tank dispenses liquid through solenoid 
valve to container when control signal is received 
from MCU to solenoid valve. 

 

 

Figure 2: Flow Diagram process of Automated Liquid 
Dispenser System. 

ALGORITHM DESCRIPTION 

Step #1: Storage level of the container is checked, if 
full or empty proceed to next step 2, if empty send 

alert message to the distributor to refill the 
container. 

Step #2: Display “Welcome” Message and proceed 
to step 3. 

Step #3: Request user to input the User ID and 
Authenticate User ID, if valid User ID proceed to Step 
4, else wait for 10 seconds. 

Step #4: Request User to Input PIN and authenticate 
it, if valid PIN proceed to step 5, else go to step 3 
after three attempts of pin failure and wait for 10 
seconds. 

Step #5: Display Current Balance, Price of liquid and 
Request user to input the amount of liquid required. 

Step #6: Calculate the price for the input quantity 
defined by user. 

Step #7: If price is less than balance amount then 
display “Low Balance” and go to step 3.                    
Else, proceed to step 8. 

Step #8: Display “place the container” with delay for 
10 seconds before dispensing. 

Step #9:  Dispense the equivalent amount of liquid 
through solenoid valve. 

RESULTS AND DISCUSSION  

Hardware implementation of the liquid dispenser 
system is discussed. The various tests and 
observations to determine quantity of output 
dispensed from solenoid valve, LCD, Output from 
L293D to drive the solenoid valve have been 
conducted.  

 

Figure 3: Liquid Dispenser System Circuit. 

Time (s) = Quantity (mL)/ Rate of Flow (mL/s). 

Rate of Flow is dependent on the diameter of the 
pipe or inlet and outlet of the solenoid. Rate of flow 
is 8 ml/s. 

Price (Rs) = Quantity (mL) X Rate ( Rs/L). 
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For eg: Consider a user needs 80mL.Then time for 
which solenoid valve should be open is 10s.  

If the rate is 20 Rs/L then price for liquid will be Rs 
1.6. 

 

Figure 4: User ID input 

 

 

Figure 5: User Authentication display. 

CONCLUSION 

Assessment is done at a precise level of development 
for the device to operate at an optimum grade and 
reach the targeted expectations. This system design 
proves that, it is simple and can deliver a better 
service by efficiently managing the consumers to buy 
and drink and also to save the nature mother land 
from getting suffered from plastic pollution to make 
the world a better place.  

FUTURE WORK 

There is no limitation for improvisation, different 
ideas can reflect the changes in the way it is 
implemented, and collaboration of technology at 
interdisciplinary level of engineering improves the 
quality of the product potentially. 

The technology today are more powerful, and to 
make this module much more qualified it is built 
even to support any further expansion and to make it 
work more efficiently. Using an RFID reader and Tags 

as another input device and creating an environment 
to configure the device to synchronize with central 
station / server which can control multiple dispenser 
system wirelessly can improve the reliability and 
efficiency in the way the system works and also it 
gives consumers relish feeling to drink. Each drop of 
liquid that consumers drink can feel the happiness as 
a contribution towards our mother land planet earth 
in a way to save her from pollution. 
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