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» Abstract— The design and implementation of an
automated liquid observation was analyzed in this
paper. The PIC Microcontroller platform has been use
as controlling unit for providing necessary controlalong
with a 3x4 matrix keypad. Bluetooth module is usedo
control the drop per minute manually and by using &
android phone. The designed flow sensor will be h&ed
up to the drip chamber of the saline container to
determine the saline flow rate as well as an accue
number of a drop of the saline. The obtained outputs
from the sensor are continuously checked with theigen
command and if any mismatch is found. The
microcontroller moves the motor control to modify the
circulation rate to balance with assigned command.

Keywords—automatic fluid control; saline monitoring ral
controlling device; arduino mega; android

I. INTRODUCTION

In today’s population there is a great concernezufibur
health. In medical world there is a tremendous asgchas
been observed with rapid development in

demonstrate an automated saline flow monitor whicble to
measure the saline drop rate.it is a supervisinthadewhich
is very helpful to physician to keep monitoring tfe
circulation rate by pressing keypad. It exactly egivthe
information about the rate flow and how many drogguired
per minute. This reduces the constant tracking loé t
physician.

Regular saline is usually called as a sterile gmiubf
sodium chloride (NaCl) in standard water. The sodiu
chloride sterile solution is utilized to get nagaitability,
rinsing out contact lenses, into the vein infusimad to cleanse
a fresh piercing. Regular Saline is frequently used
intravenous drips or the patients who are not abldave
liquids by mouth as well as tend to be in threateafding to
dehydration or hypovolemia. Regular saline consists9
grams of NaCl, and also the osmotic agent of NaQisually
0.93. The quantity of Regular Saline consumption thg
patient completely relies upon the physical stdtthe patient
but usually, it is among 1.5 to 3 liters per day fomature
person.

In hospital the flow the saline drop is checked

SeNSOr%ontinuously by the nurse are health care workert Be

microcontrollers, and computers and prompt deveBIEM  crrent method for controlling the saline levehigomatically
There are numerous technology are innovated for th?racking and gives time annoying the main goal bé t

advancement of already existing system. even ththeyle are
many researches and development of saline morgtaaird
controlling device for the betterment of people&alth care.
Some monitoring device has been developed usingrttieoid
smartphone, ZigBee and IOT.

The main intension of this paper is to aid the taglife of
a affected person developing through an automatéck p
affordable saline tracking and control method beeait is
important to control the saline flow rate for diffat patients.
The circulation flow rate depending on the physiahdition
of the patient such as heart rate as well as ttee pate , body
mass, blood pressure , heart range of the patibaty.

The technologies are transforming further than sne'

visualization. The main objective of this papetos

proposed system is to offer affordable price hasske, simple
and easy to implement.

II. OVERVIEW OF PROPOSED SYSTEM

After many observation from many paperréh&s no
automated control, of saline drop and it was skahdontains
many complex modules and circuit that cost is mbiih.
There is no automated flow control of saline invioas
system. But now in the proposed system there sutomated
control of the rate flow of the saline and it redsithe stress of
the doctor or nurse to continuously observed tbe flate of
saline.

The block diagram of proposed system is shown iarédL.

The system will be able to control the flow rate aneically
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according to the command given to the device byuder. A

flow sensor will be developed and employed to the d

chamber of the saline bottle to determine the &tmn rate

of the saline.

determine drop per second and give the commandQb L
display for displaying the fluid flow rate. Accordj to the
command given by the user via Android operated ghane
using Bluetooth or manual keypad, the microcorgrolbill
compare the given command with the actual flow .rate

Once command will be given to the device it will According to the command, the microcontroller wilintrol a
continuously check the flow rate and balance witie t servo to rotate a valve clockwise or anti-clockwistation to

command given by the user. A water drop flow detesensor

will detect the water drop accurately. Error regdoan be

determined by signal conditioning circuit and vki#é removed
by an isolator circuit.

Flow Sensor

»

Noise Reducing

Smart Phone

increase or decrease the gap between valve and fpipe
controlling the liquid flow. The valve will be moted on the
shaft of the servo and able to increase its daptiothly from

0° and become about the diameter of the saline pipe a
180°.When the servo will rotate from°@o 180 the saline
pipe will be pressed and released to control tpadiflow.

Circuit
Y r r A. Circuit diagram of the proposed System
Figure 3 shows the implementation diagram of adflui
Saline Bottle | Bluetooth Module control device consists of the flow sensor, sigraiditioning
circuit, keypad, servo with valve, LCD display, Ardo Mega
ry Microcontoller 2560 and Bluetooth module.
Servo Motor  |4= @ Keypay
¥
Noise
LCD Display R;?::i:g
.|l PICIGF877TA
Fig. 1. Block diagram of proposed automated fluodtrol device — Corﬁlgg;m Sinart Phone
Control
[ll. IMPLEMENTATION OF PROPOSED SYSTEM T | !
In this model given in fig.2 we need to implemeiatatone Saline Bott K Bluetooth
micro controller to control and monitor the flow tbfe signal. RRRERES i
There are so many types of microcontrollers in phggect we I
used PIC16F877A. There are so many PIC devices like Kegped
PIC16F873A, PIC16F876A, PIC16F874A. The peripheral o '
features of this PIC 16F877A is 3timer and is has a o
synchronous serial port with master and slave mdtte.a ‘
Universal Synchronous Asynchronous Receiver l
Transmitter(USART/SCI) and Parallel Slave Port(R&Dits
wide. VLN2803 has 18 pin in this 1-8 pins are ussdnput LD Disulay
supply 9 pin ground, 10 pin VCC and the remainiims pare e

used as output.

Flow sensor will detect drops of liquid and the edé¢d
signal will be transmitted to the microcontrolleihe
microcontroller will calculate the time between tdmps to

Fig .2 Proposed system circuit diagram
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Valve
Bluettoth Module

Servo motor
Saline bottle

Arduino Mega

Noisc Removing
Circuit

LCD display

Flow sensor

Keypad

Fig. 3. Implementation of proposed Automated Fldahtrol Device

D. Software Design

An android app has been developed using Androidi&tu
for pairing the smartphone with the developed syst&he
user interface of the android app is illustratefigr.

[T oo MMl 0. |
Fluid Monitor and Fluid Manitor and Fluid Monitor and
Control Control Control

R Curvent Drop per minute is 120.
Paired Device Enter Drog Per minvte and Press Send
HC 06
20:14.06.26:00.12
Available Device 1 " "
=» N hHcoe 5 =
20:14.06.26.00.12 -» = =
4 5 6
/ 8 9
0
Connect Select | Send
o] o ) o u] 4 (o] a

Fig. 4. User Interface of the android app

Programming of the microcontroller is developeddoasn
the flow chart shown in Fig 5. The flow chart of flucontrol
device shows that at first, the PIC is needed te gie command
to the display and Bluetooth module to show the t&dter
number of drop per minute” on an android phonehst tiser can
enter the number of drop per minute as wish. Afteerng the
number Arduino continuously reads the flow sensorekVthe
sensor detects the first drop, the timer starte tand when the
next drop will be detected by sensor, the timer stitp the time.
Time will be calculated per minute and it will be quemed with
the flow rate given by the user.

When actual flow rate has been greater than thenwomd
then servo has rotated anti-clockwise to reducdlte rate and
if the actual flow rate has been less than the camintiaen servo
has rotated clockwise to reduce the gap between ‘aadepipe.
When both have been equal, servo has remainedastoyell as
the gap between valve and pipe to keep flow rateesdime loop
has been continuously checked the actual flow rafitui and
control the servo motor to rotate the valve alonthwvheel to
control the flow of fluid automatically.

Start )

Display “Enter drop per
minute”

v

Take Command from

keyboard or Bluetooth

Read sensor to detect
water drop

Start timer

Read sensor to detect
next water drop

‘ Stop Timer ‘

v
Calculate drop per
minute

k2
Display result
v

Compare [low rate with
keypad command

Flow rate=keypad
command?
Flow rate>keypad S Servo remains stop
command?

to keep valve open
Rotate servo clockwise Rotate servo anti-

to increase flow clockwise to decrease flow

J ]

e

Flowchart of Programming

Fig. 5.

IV. PERFORMANCE ANALYSIS OF DEVELOPED
SYSTEM

The developed system has shown satisfactory rebylts
performing applications properly. Monitoring of pent liquid
flow rate has been done using LCD monitor and tiscflow
rate information has been shown on the smartphéndroid
phone and the keypad has shown the capability gatithe
command (drops per minute) by the user accordinthédr
requirement. Each number pressed by the user candyeon
the display so the user would able to confirm thatnumber
has been pressed is correct. Initially, servo femsained at
some angle so that a small water could flow throthghsaline
pipe.

When the user has pressed the start button,
microcontroller has started to read the flow sen¥dhen the
drop has been detected by the sensor, the timesthesd to
count time and at the same time microcontroller dtaged to
read the sensor for detecting next drop. When desp has
been detected, timer has stopped and time betwezdrops
has been calculated at the same time.
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V CONCLUSION AND DISCUSSION

Due to a combination of the two important discipBnof
medicine and engineering, the medical facility arghtment
have achieved a rapid advancement and developridet.
progress in medical care has been rapid In ordeletign a
fluid control device, the main difficult was to dgs a device
which responses correctly as well as rapidly ansigte of
sensor to detect the fluid drop. However in thisject flow
sensor which consists of two metal wires were mlaceich
closer to each other. This sensor was very seasithd was
able to detect any types of fluid with differentlas and
responded very quickly as compared to the sensaladle in
the market. The device can be used in the medpgaication
as well as in chemical lab where the very accufiate of
fluid is required. The device is reliable and tliere, can be
used effectively. Once the command is given todéeice it
keeps the flow rate constant regardless of thel lef/avater
from the patient. This low-cost medical device magve
potential use for patient health care, especiallgéveloping
countries like Bangladesh.
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