www.ierjournal.org International Engineering Research Journal (IERJ), Volume 2 Issue 9 Page 3170-3173, 2017 ISSN 2395-1621

Implementation Paper on Two Wired

ISSN 2395-1621

Electromagnetic Flowmeter

Pradnya M. Kulkarni.
PG Student, E&TC Department
Sinhgad Institute of Technology and Science, Narhe
pradnya.kulkarni20@gmail.com

Dr. S. N. Mali

Project guide, E&TC Department
Sinhgad Institute of Technology and Science, Narhe

ABSTRACT ARTICLE INFO

An examination of stream estimation of electromagnetic stream meter is proposed in  Article History

the wander. Electromagnetic flowmeter is one of the speed sort flowmeters. These s oath

flowmeters are said to be the best game plan in various applications, since the Received: 317 May 2017
g p pp ) Y

measure the ordinary speed despite when the filling of the channel changes and the Received in revised form :

area streams sway. The liquids from the flowmeter must be conductive liquids from 1 June 2017

compound or petrochemical wanders (Slurries). This wander shows a quantitative

connection of a trial that alters the interior thing. The showed methodologies will be  Accepted: 3" June 2017

taken a stab at using test frameworks. Excitation of twist ponder is used as a piece of

the wander. Positive migration on display indicates stream of liquid in forward

bearing while negative dislodging on display exhibits stream of liquid in modify 3% june 2017

heading. It is a kind of stream acknowledgment structure which wears down

Faraday's law of Electromagnetic enrollment.

Published online :

Keywords: Electromagnetic stream meter, Conductive liquids and slurries, Faraday's
law of electromagnetic enrollment.

. INTRODUCTION A.Sensor _ _ _

: . The sensors involve metering pipe, anodes and coils. To
This area presents the fundamental data and essential shield it from getting displayed to wetness and normal
operation guideline of electromagnetic flowmeter [1]. changes or biological conditions, it is housed in welded and
ELMAG 60H is microcontroller based kind of Two wire a totally laid out steel fenced in region, stacked with
pedal to the metal electromagnetic flowmeter uniquely expanded polyurethane.
utilized as a part of utilizations like modern applications. It B. Electronics
Is basic, unbending gnd block less QUtI'ne and that is th_e The conditioning electronics circuitry is housed in a cast
reason stream meter is sans support instrument. 24V DC is Aluminium  connection box. The termination of this
connected as a contribution to the flowmeter and yield electronics is given in the same housing through cable
current is taken in the middle of 4 - 20mA. The 'Beat DC' glands for the required connecting cables.

utilizes excitation innovation bargains most elevated
capacity and better measuring precision which is as
electrical flag 4 — 20mA straightly relative to volumetric
stream. Due to exactness reason the stream estimation is
getting by curl excitation method.
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Figure 1. Electromagnetic Flowmeter

Principal of operation:

There are distinctive flowmeters which are speed sort and
Electromagnetic flow meter is speed sort flowmeter. This
flowmeter is a flow disclosure structure which frameworks
on Faraday's law of electromagnetic reaction. This law
communicates that "a voltage will be provoked when a
conductor goes through a tempting field" [15].

An electromagnetic flowmeter can work with each and
every conductive liquid from substance or petrochemical
wanders which are furthermore called as slurries, the length
of the liquid being measured is electrically conductive as
liquid begins from manufactured and petrochemical
undertakings. In this flowmeter, a flow tube is the essential
or basic part of the social gathering which is presented
straight-forwardly in the pipe. Since an electromagnetic
stream  meter is  enrollment instrument, where
acknowledgment in the terminal is incited by the excitation
of twists (coils). The liquid or fluid from pipe here goes
about as the channel while the appealing field gets made by
animating circles outside the flow tube which helps to
outline the electrical acknowledgment around the excitation
twist (coil).

By and by with the help of Faraday's law [15], in a made
voltage, the measure of which is straight proportionate to
the flow rate. A voltmeter can be related particularly to the
flowtube or can be arranged at a little partition to exhibit the
voltage analyzing. At the point when all is said in done, an
electromagnetic flowmeter is worked of a non-appealing
channel settled with an ensuring material. An average
instrumental social gathering of the electromagnetic
flowmeter is showed up in figure. 1.

Electromagnetic flowmeters can observe direction of flow
by using Faraday's Law of reaction as cleared up already.
There is an electromagnetic circle that creates an appealing
field and there are terminals that gets electromotive induce,
this all getting by inside an electromagnetic flowmeter [1].
By Faraday's law of selection, moving conductive liquids
inside an appealing field conveys an electromotive drive [5]
which is generally called voltage (V) in which the pipe
interior broadness, alluring field quality (B), and ordinary
stream speed are all with respect to the stream rate.
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Figure 2. Faraday’s Law of Induction

Faraday clarified electromagnetic enlistment utilizing an
idea he called lines of constrain. Be that as it may,
researchers at the time broadly dismisses his hypothetical
thoughts, principally in light of the fact that they were not
defined mathematically.

In supplementary words, the flow velocity (V) of liquid
moving in a magnetic field (E) is converted into electricity.
(Where, E is proportional to V x B x D).

Il. LITERATURE SURVEY

Jacek Jakubowski and Andrzej Michalski, “Application of
Selected Linear Algebra Processing Methods in the
Electromagnetic Flow Measurement for Open Channels”
Senior Member, IEEE, IEEE TRANSACTIONS ON
INSTRUMENTATION AND MEASUREMENT, VOL. 57,
NO. 8, AUGUST 2015.

Electromagnetic flowmeters are said to be the best plan in
various applications, since they measure the typical speed
despite when the filling of the channel contrasts and the area
streams change. This paper [1] shows a quantitative
examination of a trial that modifies the internal thing to such
an extent that it would be "outwardly disabled" to the
current unsettling impacts with the approach in perspective
of the development of the non-orthogonal commence. The
gave procedures were attempted authentic signs secured in
an open-channel lab model of the electromagnetic
flowmeter.

Sethupathy Subramanian, Udaya Kumar, “Augmenting
numerical stability of the Galerkin finite element
formulation for electromagnetic flowmeter analysis”,
Department of Electrical Engineering, Indian Institute of
Science, Bangalore 560012, India, 2015

Electromagnetic flowmeter is a limited instrument which is
broadly utilized as a part of quick reproducer reactors for
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the measurement of stream rate of fluid metals [2]. As an
exact estimation of stream rate is crucial for the protected
operation and control of the reactor, the execution of
flowmeter should be dependably decided.

Andrey D. Andreev, llona |I. latcheva, Dimitar N.
Karastoyanov, Rumena D. Stancheva, “Electromagnetic
Flow Meter Efficiency”, World Academy of Science,
Engineering and Technology International Journal of
Electrical,  Computer,  Energetic,  Electronic  and
Communication Engineering Vol:8, No:9, 2014

Electromagnetic stream meter study is exhibited in the paper.

Correlation has been made between the explanatory and the
numerical outcomes by the utilization of FEM numerical
investigation for persuasive polarization voltage through the
circle cross segment of the polarization transducer [3].
Charging and geometrical parameters expanding its
handiness has been investigated.

André Thess and Thomas Boeck, “Electromagnetic Drag on
a Magnetic Dipole Interacting with a Moving Electrically
Conducting  Sphere”, Department of Mechanical
Engineering, Institute of Thermodynamics and Fluid
Mechanics, llmenau University of Technology, Ilmenau
98684, Germany, 2013

The estimation of stream speeds in metallurgy,
semiconductor gem development, and glassmaking is of
pivotal significance for solid stream control and for
accomplishing a high item quality [4]. Be that as it may, this
estimation issue is shamefully troublesome on the grounds
that materials like liquid steel or liquid silicon is hot and
forceful. Any speed measuring test embedded into these
materials will consume inside brief time and taint the
material to be created.

I11. METHODOLOGY

Composing study measures the examination of all
flowmeter sort. We are focusing why electromagnetic
flowmeter is perfect. Underneath table shows how
electromagnetic flowmeter is good over all.

Method consolidates the clarification for picking the wander
thought and excitation of twists for wander.

Linearity, feasibility, precision, support, etc. these genuine
parameters are discussed in the examination table. Above
parameters are ideal for electromagnetic flowmeter over
various sorts of flowmeters.

Table No. 1 Comparison of Electromagnetic flow meter
with various sort of flowmeters

Type of Advantages of Electromagnetic
Flow flow meter over other flow

meter meters

Ultrasonic | Measuring range situation can be
flow meter | enhanced

Cariolis Liner relationship between flow
mass flow | rate and measured variable

meter

© 2017, IERJ All Rights Reserved

International Engineering Research Journal (IERJ), Volume 2 Issue 9 Page 3170-3173, 2017 ISSN 2395-1621

Thermal Appropriate for hydraulic solid

mass flow | conveyances

meter

Differential | Littleupkeep, but still informal to

pressure uphold

flow meter

Turbine No moving parts

flow meter

Variable Unaffected by changes in

area flow | temperature, thickness,

meter consistency, obsession and
electrical conductivity

Vortex Harbor and outlet ranges not

flow meter | required

IV. PROPOSED SYSTEM

The course of action of electromagnetic flowmeter contains
distinctive sheets in it, for instance, CPU board, Signal trim
board, HART correspondence board, indicate board, etc.

In any case we will see the square layout of general
structure then each piece will be depicted one by one with
their specific square diagram. System graph contains ADC,
Microcontroller, Keyboard, EEPROM Memory. Taking
after diagram exhibits the structure get together of
electromagnetic flowmeter.

Below figure exhibits the system block diagram. As showed
up in figure there are number of sections present in the
structure get together. Named as,

ignal Conditioning Block
DC

icrocontroller

emory
L
eyboard
L]
isplay
Memory Display
Signal §
513-“5-1. Conditioning ADC Microcontroller Output
Block
Keyboard

Figure 3. Block diagram of Electromagnetic Flowmeter

Each section has its own working and parts. We will see the
general illumination of each block in taking after way.
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A. Mathematical Expression

Flow rate [9] specifies the total flow of liquid. Where flow
rate is given by the subsequent mathematical expression,

Flowrate =4 = ¥V (1)
OR )
Flowrate=m = = x V 2
OR
Flow rate == x 7 % (Pipe diameter)® x V (3)
Where,
A = Pipe area

V = Flow velocity

Above formula points of interest to measure the flow of
fluid. Flow rate can be described in three particular ways.
Each of the three ways are given and conveyed deductively
in above formulae.

Flow rate is particularly in respect to the pipe estimation or
domain of pipe and stream speed as communicated in past
condition.

Where remaining parameters are reliable. Flow rate is used
for measuring the flow of liquid.

V. RESULT AND DISCUSSION

Yield of the structure that is electromagnetic stream meter
yield is seen by the yield waveforms. These vyield
waveforms are result of the system. We will see each
waveform one by one. Underneath waveforms shows the
test motivations behind the wander. As yield of the structure
is taken a stab at using DSO and they are in waveforms.

A. Test points:

As we are using excitation coilcontemplate, immediately we
will watch the coil waveforms. Underneath waveforms are
for coil C1 and coil C2.

C1 and C2 are exactly in reverse to each other. Right when
C1 gets high C2 ends up being low. This interpretation is
doubtlessly watched outline the figure underneath. C1 and
C2 are the waveforms of excitation coil used for
empowering the cathode.

JL M Pos: 28.00ms
==
B
@D Frequency ? )
10.0V 10.0V M 100ms Ch1~-320mV <
|

Figure 4. Coil driving waveforms
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Underneath figures are the yield figures of Process Variable,
abridged as PV. Figure 5 and figure 6 waveforms are seen
on the Digital Storage Oscilloscope (DSO).

From one cycle we can register the time taken for
completing a cycle. The respected cycle must be copied
with the respected expanding variable. Underneath figure
exhibits the waveform of Process Variable (PV). Watched
waveform contains falsification so they won't be seen as a
sensible waveform.

i M Pos: -72.00ms

A AL A A
NN VIV N A |

Frequency ? ]
[ @ 200V (M 100ms

I ch1 -~ 320mv

Figure 5. Waveform of Process Variable (PV)

Waveform of Process Variable (PV) which should saw on
DSO must be square wave however basically gaining yield
waveform of Process Variable is not square wave.

PN M P0s: -124.Ums

} Frequency ? ]
1.00V )M 50.0ms

Figure 6. Waveform of PVF

Coil appear on starting phase of waveform is coming an
immediate aftereffect of the charging and discharging
properties of the capacitor. Sliding spike show in both
positive and negative cycle is a result of engaging of Z. That
spike is constantly comes in last 10% of the waveforms.
Figure 6. shows zoomed waveform of Process Variable
(PV) for better understanding.

Current estimation is yield parameter of the system. 24V
DC is associated as a commitment to the flowmeter and
yield current is taken amidst 4 - 20mA. This present yield is
degree to the volumetric stream of fluid.Current estimation
is yield parameter of the structure. 24V DC is associated as
a commitment to the flowmeter and yield current is taken
amidst 4 - 20mA. This present yield is degree to the
volumetric stream of fluid.

[ ch1 < 320mv

VI. CONCLUSION
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Flowmeters are used to evaluate parameters of liquids.
Stream estimation ought to be conceivable by stream
meters. Stream estimation is the measure of the fluid of
markdown smooth movement. Hopeful improvement stream
meters gather a settled volume of fluid and a short time later
number the amount of times the volume is filled to gage the
stream. Stream may be quiet by measuring the speed of fluid
over the known region.

They are used for measuring stream of fluids especially
gooey fluids. In this wander, we have watched parameter
and arrangement mode. In like manner estimation of fluid
ensuing to adjusting the device using change mode. From
the check part we have figured the stream rate of fluid as
discussed in the numerical expressions. While figuring the
stream rate the domain of the pipe and speed of the fluid is
known. The usage of 'Pulsed DC' excitation advancement
deals most significant limit and overhauled handling
exactness in the electrical banner. That electrical banner
between 4 — 20mA is straightly as for volumetric stream.
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