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ABBTRACT

The demgn presented here s a facifity that will monitor and indinate tould

et i an overhead or stationary tank and contred a ¢ submersible or an exdemnal

a5 g lioguid storage point and houses

the Hauid lovel sensing undl, When Hould tevel falls or rses o a cedain level

presal o be fow or high, in the tank, the liould level sensor sends an appropriale

~
4
<
"N

signat e pump contrad ciroull the Hould level indicator at the zame time
ndicates the prosent level of the hguid i the lank as the lould alterates

accordingly. The pumgp s swilched "ON or "OFF by the pump control siroult

depaending on he nature of snals reaching i€

The purnp control circult fathee alanm is designesd o work whenever the

isoa matfunction of the pump conbrol ciroid. The manual override isolates power

¢ P,

from the entire cirouityy and delivers (ACY mains (o the pump {in tmes of faflure of

%

the Pump Conlrod oircuit or during maintenance workl




CHARPTER ONE
GERERAL INTRODUCTION

IMTRODUCTION

Ars Automalic Liouid level indicstor/Controlier beoomes enormaousty

useful 2t places whem people have private boreholes, wn indusiries and

wolories where one form of Houid storage and ransfer takes

Liguids, {e.g. walery are o basic necessity of life and most of the

ovemnment organization strives W provide potable water 1o the public,

pk

Howaver, despite conceded effort by governument 1o n wabe waler available

5

s all her citizens, the supply of this Hagud {water) 1o most villages and
cius is grossly ingdequate,

There are usually cases of lguid being supplied at low pressures

that can hardly flow on o the first fioor in 8 storey bullding. This informs

he decision of many homes, hospitais, industies alo 0 nstall pumps
ant overhead, surface or underground tanks o guid storage.

Motor Pumns are offen employed in pumping Hould from a storage poind
reservoiry into a tank {(stationary o overhead) when ther taps go dry

The instaliation of pumps in bulldings, hospitals e 1o, 0 pumg Bouid W an

>

overhead tank for storage and redistibulion, requires an operator 1o

monitor the houid level in the tank, which may be tens of metres shove the

ground tevel and operate the pump a5 approp




These pumps neads o be swilched "ON o pumg, fwhen the houid
levet falls low) and "OFF when the overhead tank overfiows, This offen
resulls i unnecessary waslage and somelimes non gvailability of the
Howkd In cases of emergency, since there s no one stationad 1o mondtor
Hie pumping.

it could be hazardous, especially in refineres, i volatite Houlds like
pelrnl, kerosene et are el 1o be pumpsd (o overfiow for o ong before

the pump is put off) this means thal soemeone must be stalionad 1 keep

walih over the tank,

A simple but sffective and acluslisable design s adopled i
combating this problern The Automalic Liguid Level Indicator and
controller s designed 10 monitor the liguid level in 8 lank and swilch the
ournp ONOFF when the level of the liquid reaches predetermined levels
Fon the tank, and alse to alert the oparator of possible dangers i any pant
of the sysiern fails thus, efminabng the drawbacks associated with manusl
DU Gparation.

Tre cost of maki

o avallabis, materisl o be needed for the desgn
and how the design is inlended fo i into the exsling slructure s 1o be
tmkon nto consideration. The following theories are uliized or used in

camying put this project; they arel Ohm's Law, Law of flolation, Law of

Magnatism, Kirchoffs Voltage Law (where ransislors are used)

]




AIME AND ORJECTIVES

The device so produced B aimed al reducing the cost of labour for

arplovers and the monotony of operation Tor operators both In industis

and home apphcations
o redune o the barest mindmurm, cases of unnecessary wastage and

check non avallability of the Hoguld i cases of emeargancy.
To inorease sfficlency i production for industries by ensuring a steady
imvet of Hauld needed {or prefabrioation processes at all times,

To seducs the harards associated with wolatile Houlds (g pelrol)

overflow sspecially as the case may be i refineries o other indusinas

where volatile Hquids are uliizad m production processas




LITERATURE REVIEW
Fesential o all sulomatic control mechanisms s the feadback principle
which enables a designer 1 squip 8 machine with the capacity for sed
correction. A feadback loop is a mechanical, pneumalic or electronic
device that senses of measures a physical guantity such as postlion,
temperature, size or spead, compares i with a pre-sstablished value and
tfakas whatever pra-programmed  asction necessary W maintain the
measired guantity within the mits of the acceptable standand.

sutnmation describes systems i which automstic or programimed
devices can operate independenily or nearly independently of hwman
coniral. These systems are designed o exdend the capability of machines
o periorm tasks formally done by human beings and o condrol sequenoes
of aperation without human intervaniion,

Russion Polvunoy L invented the first historcat feedback sysiem for
ouic level conlrol in 17650 1 consisied of a flos! atlached 10 a level,
wiion in b controls # valve, The system was used in & boller where the
foat detenis the water level and controis the valve that covers the water
et in the boiler. {3

Since then, seversl appmaches o conlroling Hould flow n a
containar (fank) have heen developed. O of such is the floal switch
sontact (mechanical amangement) used 10 opsrate 8 molor that pumps

douid o @ tank, The disadvaniage with this arangsment fs the




corfamination of the medium {usually due W rust), and clumsy instatistion.

Usually, transducers using glectic conduction or varialion in
resistancs oF capscitance principle are emploved for level sensing,  In
conduction type of sensing the electic cwrent passes through the Hauld

ne corrosien of conlacts s a major problem while using Do axcitgtion; the
cost and sive are the wo restrictive {actors In using Ac excitation

Furthermorg, passing current through the Houid in combustive
srvironmants B nol permissible. In resistance pe sensors the resistance

$ attered through some mechanios! arrangement, which means a forms is

required which may be a problem i smal lanks, I capacithe transducer
type, the construdtion oostis high. [6]

in the present progect, an easy bt effactive hguid level conwrolier |

3

prasentad using he magnetic principle. IS a non-contact type and hence

b usad i abmost al applications, respactive of "‘J““‘?’%{;{ the liguwid is
conductive or not

Two reed switches {with glass encloswre) and & rng magnst
{normaily used in loudspaakers) form the sensor unit,. The reed aswiches
usend are the normnally open type and they close when placed {and
orientad properyy in 3 magneho held

The elacironic Cioutl s 4 shimpls Distable mudtvibrator wired around
the corgnon 585 Timey 10 It can be set or resel by the dosurg of the

reed switechas connestad o i The oulput of the mudbvibrator ditves the

r'8x]
bt
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CHAPTER TWO
2.4 SYSTEM DESIGN AND ANALYSIS

Liouid Level
indicator

&Eaé&ggu;}g}iﬂ S N "
220/240% S0Hz B ng;ﬂgf;f o » Hguid Level

H

4 Tank

Pump Control «a
| Cirouit

Manual  wo
Guerride —_— - Pump Control Ciroult

o B Eailure Alarm
I T , B

Pump

FRespryir

Fig. 1.0 Block Diagram of the Aulomatic Lipud Level indicatod Condroiter

w\j




2.1 BLOCHK DIAGRAM
The urils required for system operation and other basie funclions and relations!

nature of signal flow are az explained below,

24% Owerhesd Liguld Tank

Trig serves as o reservowr for the Houid, # also houses the Hould levsl
indicatorfeontrodler,  The fank distributes the Houid a8t atmosphene pressurs 10 all
cutlets i its piping nebwork, The igud s continuously distributad until s nearly

emply, then the Bauid pump control sysiem refilis i

242 Liguid Level Bensor

This circuityy  doss the sensing of the Houid level in the tank, # indistes the
pumping action of the pump when the ogusd level falls 1o low level and witigles
gy stepping action when the guid level gets o the presst high or full level by
sending signals of the ~A§§§¢:‘(:»§”¢Jf”§¥ﬂw} pouid level io the pump control croud oy
aciion.  Bignals are also sent ‘i’c; the boud level indicstor for appropriate lavel

wuwhoation

2.13 Liguid Leve! Indicator
This ciroult works hand-o-hand with the lould level sensing ciroud, a8 the Hould
fevel sensor, senses the level of Hguid in the lank, the bould level indicator,

indicates the corasponding level at that point in time via Light Emitling Dindes

2.4 Pump Sontrol Ciroull
This clrouit’s chief operation s the swilching of the loguld pump 1o sither "OR or
OFFT when appropriste signals are sent to # from the Hoguld level sansing oiroult.

¥

The purmp powsy comes from the maing power supply of ganaralor gt 220-240

{“
s




245 Pump Control Gircult Fatlure Alanm

This ciroult plays the main function of sensing and indicaling pump action fallwe.
i fags a0 glarm, when there s pump faliure. Il achieves this by signals sentio #

fromm the pump conirol circuit,

248 Power Supply Chroult

Two types of power are neetded for the whole system 1o function property. D
power is nesded for the slecionic components on the vanous ¢ irsuits, while AD
power 13 needed for the pump o oparale, The DU power is obtained from the Ac

ine by corwersion from a step down transformer,

247 The Manual Override

This is 4 switch which furns the pump "ON” on a swilching without help from the
purnp contol cirouit, 1 isolates the pump control circull and bence oan be used
iy hypassing the ciroull # comes in handy when therg is a faull with the pump

cortrod cirouit,

‘th

Submersible Liguid Pump

gevice s used fo pump lguid from the underground liquid well 16 the

P

averhesd tank. it is a single phase 220 - 240y pump and draws Houids from

reservolr, wall or hore holes

2.2 POWER SUPPLY UNIT

This unit supplies all the necsssary powsy required by the slectronic croult iy the
system. Al slectionic devices yequire a direct current {doy vollage sowee 0
operste; some form of converston must lake place before th is do voltage source

i msde avaliable

i




This system uses one of such circuits to provide the required voltage for
operation. Fig 2 shows a block diagram of the powsr supply unlt and the

g fens E R P
WHVEIONT 81 gach siage

! - iy
— Reciifier L
3 v 4 4 F3
H '3 <
s, ..............
s
& e w0 W : *
" t i ¢
Fig. 7. Powsr Supply Block Diagram and Wavefonms

2.21 The Transformer

The transformer ateps down a voltage of 280vac from the maing o about 12vac

in the fust stage of the power supply design with the ald of 220612y 300MA

transiormer whose curent iz anough 1o deive the entirg clrcuil

The wansformer provides physical isolstion belwaen the 220ac maing and the

rest of e systern. The only link is by means of magnelic flux, thus eimmating
the risk of shock. 1 consists of two colls, the Primary {nput) Winding and
Secondary (oulpul) Winding, Fig 2.1 shows the ciroult symbol of a tansformer.
The ratin of the Primary voltage V1 o that of the sscondary V2 is equal 1o the

ratio of the number of tums in Primary M winding and secondary N2 winding




\

i

From Secondary
idde of ransfonmer

Vs

2,23 The Hectifier

The rectifier converts the

A i wave bridge

arps Glroul Syl

A fuse (1A) s incorporated at the primary side 1o profedct ihe

reat of the cireult from excessive current from the maing,

rectfior is usad for the reciificalion, # oon

5

diodas in the arangement shown in figure 2.2 below.

[¥53

Fig, 2.2 Fult - Wave Bridoe Recth

11

~ 3
i;).

transformer and the

i2%ac vollsge from the Secondary side of the

ransformer it a pulsating Do vollage and the process s called rectification.

gy of four {4001}

Reotified
ot

. 3




During the posttive half oycles, diodes D2 and D3 are forward Dlased and cument

fiows through any load connected at lerminals AB. In the negative hail oyole,

5

dindes D1 and D4 are forwerd blased, Since the load cugrent i3 in the same

ve rectifier signal aopaars dormas the nad,

K
i

dwaction in both half oycles, the fulivy

\w

The average do vollage across AB s

YOG = 2 ipeald = 20Ves = 2xdini? = 108y

Where Vo (peabk) and Ve arg he peak oulput and tha root mean square vollags

of e Sacondary winding of the lanstormer respactively.

The divdes were 50 chosen such thal thaer peak inverse vollage rating is greatar

than Vo {peak) 5o that they do not break down when reverss ased

223 The Filter

The pulsating do vollags from the reciifier s
i e

¢ Bvdted applications
such as charging batterdes and running doe molors, Most slectonio cirouits
reguire do volfage thatis constant in valus, A filler s used (o convert the
Fult-wave reciified signal into g constant de vollage.

Capaciibve filterng is adopled in ihis design wherg o iarge elechiolytic

capaciior s connected acress the rectifier cutpul. The capacitor charges up
during the diode corduction perod o the pesk value and when the raciifier
voltage falls below this value the capacitor discharges through the load, so that

the Inad receives almost steady do vollage. The discharge time constant, which

)

the e s taken for the capaciion o ::%:’{*g; 10 33Y% of the pesk value, is given thus!

o

Ta= RO




Whare Fuig load resistance, O s capactlanoe

Pty

ince B ds a constand for any given ciroalt, | follows that the larger the O, the

o
i

siatter the rpple vollage, A 22000 25y Capaciior was chosen for this cirouit

which s large enough for the intendsd purpose.

224 The Regulator

The output of the liller capaciior varles when load current of the input vollage

varias, This effect s undesirable. An L7812 regulstor i used o supply steady
2y o deive the swilching unit and energize the rest of the circult respactively,

These reguintor chips supply he rated voltage with a wide range of voltage input

7y - 38y and varations in the load curent

oy

2.25 The Profecting DHode

This protects the regulator form being destroyed by current fead back from the
rastn cirsuitny, # s the cormon NGO dicde put across the input and oulput ey
of the reguialor,

Figure 23 s g complels clrowlt desgram of the powsr sypply unit

Fig 2.3 Power SBupply LUt Cloutt Diagram

ot

The LED funchions as an ndicator when powsr 3 available.
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2.3 THE PUMP CONTROL CIROUY
The pump conbrol croud
sensiiygy oircult,
sutpul. A relay & oonnadcied (O
transigtor.

trrer makes i o see ground {8 volls; i

3 foutpuly W go ugh

When the oulput of the §

votfage for the base of the NPM transisior 1

made avallable by the cuwrrant condifioning resistor B4 that o

by G

o saturation. By ibis the collecior ¢

The water pu

refay and pumping 5 effected. Whaen the

as preset, RE1 (Resd Swilch)

closes and piy

s than 2787 &

o Voo, therelore pin 3 goss
bimsing voltage for NPN ranssior Q1 the
stoppead,

Fig 2.0 0 the diagram of the 555 timer i

,
% P
LY

recelves apmopiste signals from the

fo delenmine whal aclion o operation

the output log

55 than

H55 tmer D s high, it makes

Houid in the tank

dauid leved
sigral o be sent io the

of the 585 thmer vig an KNPN

Signads from the Hauid tevel sensor reaching pin 2 {igger) of the BE5

Eed

13Y of Vool This with causs pin

avaitable blasing

tMeanwhile, the required currant is

wakes transistors O

current flows and the relay (RLY 1) s

myr s conneciad o mains vollage through the confacts of the

reaches sl point

& of the 555 tirmer i mads o se

33

o and thare s the cutling of

s relay is de-energized and pumping is

sl

o




The ciroult diagram of the pump condrol cirowlt is 38 shown balow

g)sfem&f&; .................... S o

R A R
Yoot Len s Bin '

;fi? Qv
= A m “Fo Pomp Ladfigni (peo

I - Bt i gy, vt Ay
Mo [l g ettt R ¥

g 301 Clroant Diagram of The Pump Condrod Glrouit

L4 THE LIQGUID LEVEL SENSORANDHIATOR

The figuid level sensor is housed in the overhead tank or whichover fank
the level 8 desired o be controffed. B i basically made up of three reed
switches (RE1, RBY, and RE3) The switches are normmally open switches that
cizse when a magnet is brought close 1o tham.

These switches are arrsnged i a vertical Wwhing o pipe with a fogt

i

around £ The fioal capies the magnel thal will dose the reed swiltthes tha

aencased n between the flogt (made of Teflon), the fioat s nseried
over the tubing which houses the reed switches. it 5 the encased magnet in the

flont that closes ihe reed swilches momentarity, the awilchas olose with the

> of & magnetic feld 80 as o send appropriste signalg al different liguld

favels a5 the magnet Hoats along with the vardalion in the Hguid level.




Thsen

!

Toy Purng condrnd
B Dol

- Connating Wires

Finh Layed

e,

owing diagram in Fig 4.0 and 4.1 show the patire

st Lmved

Fi0y 4.1 LIOUD LEVEL SENSING CIRCUET A5 MOUNTED 1 TANK

e

W COmponaris




syed preset o be full or hig
white the second Reed Switch (R582) s placed at a jevel sol io be low, and then
the third reed switch i3 placed at a level indicating the mud poind

YWhen pind {tiggen) of the 655 tmer 10 has not resead any signal
prpfies (RS2) s opon at this point, pin? {riggen) nas & vollage more than Y 3% of

the supply vollage across | 80 that the multivibrator stays "OFF and pin3 {output)

ermaing ow, at this tme pind has less than A of supply or evan dlose o Zer0

Az soon as Reed Swilch two (RB2) doses, pin? {rigger) will have less
than 13" of the supply voltage (Voo soross fsell and the multivibrator is sel wito
action. Al this time, e vollage across ping (hreshold) and the mullivibrator is
set indo aclion. At his time, the voltage across pin s st below 213 of the
supply voltage, Immediataly RS1 s closed, more than 25" of the supply voltane
wil fall across pinB {(hreshaeld) and it resels the muitivibirator thereby retuming
the voltage across pin2 {Iruger) o above U3 P of the supply vollage,

When the Houid level drops to the level of RS2 the magnet with the help of
the floal wil tise o the level of RS2 in the tank, tharefore Beed switch closes, this
niisias Hould tank el action by sending an appropiste signal o the pump
cortrol cirouit. Tris sional is received by the pump conteol cirouit through pin2
frigger of the 558 timer 10 in the ciroulry,

A5 the tank 18 heing refiled, the fioal caries the magnel along with the

Bould tevel i gets o the level where 351 s, on geiting there, KRBT closes

therely siopping the pump action by sending the appropriate signat 1o the pump




control circuit. The signal is recelved by the pump conbol ciroull twough ping

{threshobd) of the 555 thmer 10 in the doddt MS1,MB2 and M35 are manual

2
<

vitches, they(MS1 and MB2) are theve for manuslly switching 'ON and "OFF
e Houwd pump or for decebing the ciroull when the need arisas) they are also

used for testing the aparational efficiency of the Hauid level indicators.

2.5 THE LIGUD LEVEL INDICATOR
This ol indicales the prasent level of the iguid in the tank with the help

of Light BErnitting Diodes {LEDY) basad on signals thal are sent 1o 8 from the Haguid

The point type of indication is adopied for this project; three manual (push

bution) switches are connecled 1o enabie sasy lesting of thase indicatons o

ensure that they are in good operating condiion. Two of thase switches serve

the same purpose the Reed Swilches serve al the High High' (HH) level and at
the Low Low’ (UL} level Thay are used in deceiving the sysiem to manually
switch O or “OFF the puimp. They are slso used o lest ihe efficacy of the

ournn conired ciroud. The cirossl diagram is a3 showrn in Fig 5.0 belowe-

&

o 10

LR

LED4

. fsd
§'<. [ en

o 2 -

Fig 540 Crouslt Diagram of The Liguld Lavel Indi




Areasonable size ready 1o use front paned for display 15 as shown below-

wooow ;

;

: EER ;
; st
: :
: %3 H
i - i
s 4
: res ;

IR A e vt L en vl may I s e
Fign 501 Fron Panet for Display

2.6 PUMP CONTROL CIRCIHY FAILLURE ALARM

This aireult i designed 1o Hag an alamn whenever there I8 a fault in the pump

contol clroult. Two alarm conditions are taken into considaration o achipve this

They are-
np O Voltage avallable but pump is OFF

Fump OFF Voltags gvallable bt pump is ON

Thess conditions acour at the High High' and "Low Low levils when pumpin

aotion is roguired W stop o start respectively,
Two separate alany circuts arg adopted here for the wo algrm condidions, the

cirouit dlagram is as shown on the nasd page.
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CHAPTER THREE

g

The full clroult diagram of the Automatic Liguid Level controfler s as shown in

e

-

iy 7 as shown balow

Fig, 7 Aulomatic Liguid Leved Controlls
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3.4 DESIGHN CALCULATIONS
For Limiting resistor for gl the Light Emitting Dindss (LEL), Tor power {030}

ndication, level indication, and for slarm indication respeciively the following

ol was arrived st

O &

N

Voo = 12V

)?,.4_»4‘“"-.'-?
Vico = §2Y

= 308, Tobhs H or s AmA

preferred velue cdoge 1o ihig s 330 ohms and i

From oompaenant date book, ih

sed for use thioughout the design. So for R1, RE, R, K9, R0, and B,

341 FOR RELAY 1

Mesian

g of relay colll B {Rydy =381

Trerefors current fowing through the ool

yoow o Current through relay ool 1
iy = re%z vance of relgy ool
Xoe = S[upply Vollage

5 tha ooltector load
S V3 Yion = thvolls
Bty s 2Wiohins

Ly




£33 fomay TH0% of o

41w i x15 =

P

M

RS
3

fomax =

Working with a bata #

Ralat

£%1.5

24

%)

sotor of ten {1

O we can caleulate the valys of Is using the

current gain equation

Where lo {collector Currenl =
e Durent = 7

B o=Bela = 10

6.1 5mA

wHLA

Latoulating the value of the base resistar {Ra) of ransistor Q% usl ng Kirchhoffs

vadags law

v (KLY i the inpul loop.

4 e I % o i .
Fon = Ve -+ Ry s

)

Dutput voltage of the 555 timer €7 i iy
Voo - 1.7 = Vg

Tharafore Voo in the ahove ar wiation {43

=W g

fubin

F =10

[

PN

15 replaced with Vout
s=6 1AmA

Rs (Base Resistance) =7




rorn the Eguation
Vo =Wpe 4+ aHe

RG]

2 Jo= 08 =4 B60.98-2
0% g5 107

From the componant dalg gl valise oo

erpinre Re=R4 = 22k ohm {chosan for fus casel

544 R 2 +>3 15 Sl s SV

\.;\.1

gy =

g

Power tissipation on Ret

Where e =Base ouvent

Ha wRase anea

resist

“t

15 % 1Y

)

-y
Y
P
P

{383

s 332 2 =i

Using 2.2 Kb Ve wall resistors.

From the valie of omar & 81.5mA i was | foard that MR

~ 100 oould serve and

From component data book

NPN - BOOR - B0y, 0014, 00w, 30062

Vith domar of 81 L ioh s way below DU1A for

308 fransislon was shosearn,

Eor 12 and B3 a 10k.a. resistor Yalue s chosen

Wit e current dradn so thst

so because the value hera s not so oritical

it

Frowp ohuns aw

f} 5

545

he He

it nob el 5o much on the power supply,

¥t dhs is 2.2k ohm

d transistors of the code

s

23

108 ra 3 NN

pyen
i ,
b4

for the two, |




B RE = 10K ohms
Power dissipation = I 1

(1200 1 10,000

Using 10K 1/4 W resistor

For tha slarm cirouits components wers sglected based on the following

oateuiabons,

he giarm oircuits are hao
Y The fira! nandles the Brst slany corgdition and;

v The second handles the second alanm condiion:

Fach of the olrcult s made up of the follow

<Ay Dz

¢ A transistor

¥ A resistor

< Aorelay 12 volt
Yo A hiocking diods

' 2

< Anindicator (LED with Uniding Resiston

312 FORRELAY 2

Resistanoe of F

ay coil B {Riy 2y =2 413 (same for both RivZ and Riy3)

s

Thersfore current that will fiow Hrough the relay codis | {

ot

P
{




Whaere | s = current through relay Ooil 2
B {r) = Hesislance of relay Coll 2
Yoo = asupply vollags,

o= | {mge} {since the relay Gol current is the collector load)

frorn egqualion (4

w20 10 x 18 = 43 hmA

m
g
S:,
wn)
ot
\)
o
pat
£
5
i
=
o
e
o
A
Lon
-

WE=07+ 209 x 107« Re

240 0.,

y

Fromy component data book a prefered valve of 35K ohm was chosen for thig
RN
Faused = 26K Res RS = RY = 3 BK

Fower dissipation on Me using egualion (8}

Wihers i w Base current, Hs = Base resislancs
P29k t0NY x38x 107 = 204 mw =D 20W
‘

Henos g 3.5k 0 one guarsr () wall Resistor is used,

26




22 CALCULATION FOR THE OVERALL CURRENT DEMAND

. Fa

394 TOTAL CURRENT DRAWH BY PUMP CONTROL CIRCUT
E65 TIRMER 1028 0F irifieemmmemme s07 % 107

BELAY Coil 16 541 mifye G TR 10

QEENT THROUGH TRANSISTOR (G BASE CURMENT

= B VARV N e -3
= 8 B i 360K U

o 3

Y;

HRRENT THROUGH 10k.4 RESIBETOR

T= 42, = 12mA=r 12X 107

e 02 AT A AT HDTA 426 X 10TA R LR XI0A

£ B
Ey YR ETAN

397 TOTAL CURRENT DRAWHN BY ALARM CIRCUY

Currert thiough refay Coll (e = 12 = PGmd =R 10 A

Currert through resistor (or LED widhicationy =12 - 225 287X 1A
330G

Caprant consumed by Buzzer = 3.5 T

Tesal e 27 YT A 2K e v P07 x A F3DMA

84 Gimd

27




323 TOTAL CURRENT DRAWHN BY INDICATOR CIRCUITS

For Do power indication]= 12 e 3684 A
EXIY

Current drawn by Lavel indicatorn 28 7ma

Tiodal - 86 1A

324 CURRENT DRAWH BY REGULATOR

LRATE1Z = 8mA (Gussscent current)

Therelore current drawn by the entire system is

Total current degwn by pumg control ol zi B2 G mA
+

Tolat currend drawn by alanm olrouit w2 G4 O

Total current drawn by ndicalor cirout => 86, ImA

Total current drawn = B2 Omd 4+ 84 8mA ¢ B0ImaA = 183.8mA
Cainulating the oul put cument for the supply

Cuesvent curent for 1O requlator = 8maA

Totat current drawn by the enbire systern = 183 .8mA

-

Total do outpud currant Gue) = 8 1 10 7+ 1836 w10 7 = 191 BmA

L

e w191 8BmA




14 CALCULATION FOR DC VOLTAGE OUTPUT (Vdo}

Dirop out voitage for 10 reguialoy =2 Yl

£

D T S Y PSS T P o war ¢ Foabign
Voltags required by the system = 12 Yls

1

Total Vollage = 13 + 2+ 1.4 = 164 Vs

¢

NUUNURNIPY § £ 3

Vae = 441 % Vae

154 = 141w Ve

Waem R4 = HLEE

by = (V62 # lae

Z % s

= RamA

B
£




34 FILTER CAPACITOR

?i

For the filter capaciio do = Do oulput current

T W 91 K] _4 1 My 3’;)’3‘{/ viltage
Yy 24 W Yoo = e Supply vollage

o= frogusncy =BOHz

Yrw Yo w 15,4 £ 1.54 fde = 191.8mA

3

The filler capacior value chosean closest o this valug s 2200uf, for betler fllering
and betler ripple rejection bacause of the vast Gifference in value caloulated and
valise aclually used; there will be almost compets rpple relsction, (O = 2200 ob

The capacior working vollage is specified as 25V because 2 | s bwice the

recuirad supply vollage and so this will allow for sufficlent charge space.

e




3.5 BLOCKING DIGDES

For blooking diodes

Faak nverse voltage (PIVY = 1.5 x Vao and:
Foreard Currsnt (0= 0.8 «ids

Whierg

Vacis the transformer secondary oulpul voltags

o s the Do current at the filler capaciloy
P o= 15 w12V = 85 8mA

H=052181.8 107 = 85.8ma

wann

From component data book the PV of N4 1000y and 5 1000mA,

tharefora i oan sarve as a blocking dinds.

IM4GDY as used for the brudge rectifiern; also for dindes 039, D3, 8 and DB




CHAPTER FOUR

40 CONSTRUCTION AND TESTING

4.4 TOOLS AND MATERIALS LUBELD
furing the construction of Autornatic Liould Level ndioaior & cordolier sEne
sonls and materists wers used, B0ME of tom are briefly discussed hers.
# Brpad board - this s a plashcs weard on which the dioult & el up
rempnrarily 10 ascer i that i is working aceording 10 deswn before 4

i transiared oo Vero bt

» Vero board - ihig i a parial e plastic, overlaid with strips of melsl
conduciors, s used o DRIMANS ¢ eonstruction of e project

# Cpad - this s o matal wilh ow melting point. 1 is used o hoid
components and oo nnecting wires in place on thas Ve board.

# Sotdering fron — i provides the hoal neaded o melt the tead onio the
Vero baard whon connactad 10 40 iy

# | nad sucker - this is used i suck up molien lead o the Yero board
when de-soidenng a connantion,

# Digial mudlimelsr - gus s oa mulifunction eledl FOTG  FBasning

mstrument employed in the meampremnent of voltages, resislances,

transistor currant gamns, and chetk ding for cortinuity.

Crhers are phers, wirg cullers, driling machine, e chinel, SUIBSGs, DEMMEr

rais, sorews and gum.




4.2 HARWARE CONBTRUCTION
i construction of the project, carsful planning of the ciroull lavout and simple
wiring minirized erors and made rouble shooting easier,

Each unil was soidersd independently and tested 1o ensure that s was
working fine before inlerconnection as specified in tha design,

o used was connected vig an 10 adapler for easy replacement iy times of
mainienance and this made ¥ egsy 1o keep track of pin numbers during soldering
and trouble shoctng,

Connection betwesn the curment and the ould level sensing clioult is
achieved by o uge of connectars. The power Input & culput use 2-pin sockels

respaectively,

4.3 PROJECT CASING

Wond with {ornmica finishing s used W case the project, with dimensions

280 x Vidmm x 80mm. The side panegd is cul 31 convendent postlions for the
main swileh, the manust override, and the luse, The frond panel s perforated o
aliow for the Ac on hghts, the thige level indicators, the Do power 'O LED, the
twio LEDs for the alarm cirast the Pump “ON 220V Ac lamp, the buzzer alarm
unit and e manual switches {push butlon switlches) The casing has holes

driied on shralegic oations for Ventiation




The back panel has connectors fixed o i for inleroonnection betwesn the

umg oontiol olrouit and the Haud level senaing cliroull., The A power cable also
passes hrough ane thes side panels.

Each companant on the front, back and side panels are labelled for easy

wientifination.

4.4 BYSTEM COUPLING
The transformer is mounted, using sorews. The cirowt boeard s mounised

horizoniaily al the base inside e casing o aliow afl the oulgoing wires o the

dy traceable. The swilch, fuse and connectors are fiomby sorewad on

the casing. The LEDs are put i place using gum

4.5 CONSTRUCTION PRECAUTIONS
# His were mounted on o sockels o avoid over healing them and for
sasier rauble shocling
® Exeessive heating of components during soldenng was avoided so that
they do not bum oul
® Al encessive lead was remaved W avold bridges {short drouit) on the
Terzitel
" Al soldered foints were lesied for conlinulty 80 8% 10 avdid open
circands,
# Potarities of components and pin configuration of ansstors and o'

were shecked propery before soldering.




way helore soldering them fo

&
&Y
P
o
4
[
&
RS
vy
f
r
&
rw-\
{""e
PR
~
o
2
o2

the board

i

@ The erminals of all coMponents wWere seraped and Vero board suriace

soraped befors sojdering.

4.5 TESTING AND RESULT

The syslem was sl upn by CONNSC stng the powed cape, and o0 s chng

thye Hopid javel sensor switches to thelr respeciive connecion pointsfoutiets at e

DR A%

nank of he davice, A magnet {rinuy) which seves a3 the tevel sensor was used

ERN

for sirmaiating the vanous tsvels 1o be controlied and indinated. in the ahsencs of

s Hepidd purnp @ 220y hight th was used as toad,

Tre device was switched of and the Ac indicabion Hghls cama on, i

iny swiich at this e was in e OEE mode, the ogule swilch was also in e

CIEE rpode and ihe manua swiohies ware in thew norrnat postions

Ae =pon as Wie maln swich was put "OR tha green LD indicating that d¢

sower supply 15 aval iable came on. Furthennore a% switehes S

e

cinged the Red LED incicating ow ovet of ioguid came on, and at the same Bme

e E20v Dulh {repressl pting signals 1o pump motor) cames O ngticaiing that

punping schon i taking place.

As the magned 1§ vared aong the length of pipe T susing the reed switches

soyal the mid poind pyatiow LED} came Od gt the roid poind of

P S T " § T e L L 1d gneniid
the pipe {indication thyal oo tevel B 8l M Py

A5




vith the closure of switch § (H51) located at the 'high High' level in the
tank, the green LED (ndicating lank full level) came up and ot the same tme
signals to the 230v lamp was cul off and e lamp swiiched "OFF indicating that
PHBGING sohion has been lafninatad
M t& Msl Imanusl switches) were alao tested and wears found to function
the same way as Ret & Ha? (Resd swilches), Ms2 {ow level manual switoh)
when pushed 'ON ramains on undd Ms1 (high leved manual switch) is pushed
OR, and Ms2 action is tumad "OFF, they also serve 83 a means of lesting i the
LEDs of the indicaling cliroulls s o normal condition,
Switchd (Mormally connectedy was pushed "OFF when lamp 270y was
ON the LEDS angd BeY (Buzezer?) of the alamy ciroud carne "ON' and the alarmm
Dlared audibly,
W, the green (LED1T) ight

When 51 (he manusgt overmde) was switched 'O

indicating Do power supply went "OFF and the 220y jamp cams "ON

4.7 PROBLEMS ENCOUNTERED
During the testing period, B was found st e sysiem was not responding

e i Houdd leval as switches 5 and § wers olosed, i was discovered thal

e reday was bad, and wasn't swalching properly

A some point after this the (Do Power "ONLED ingicalion was not
coming UM was found that it was as a result of wrong polarity, the polanty
was reversed gnd the LED bghls glowed clearly

it wasn't aasy, geting the Reed swilches; # ook quite & while belore they

WS AOLITD g,ﬂ

a6




LHAPTER FIVE

54 CONCLUSION AND RECOMBMENDATION
5% CONCLUSBION

The project worked as expasied from e resull of the tests camied out,
The matenasl used in butding the Aulomatic Liould Level indicator / controller
ware jocally sourced with carefud sttention given o matsnials constiluling the
madusm and hence chances of conlaminaling the medium reduced o zero.

The construction of the desion exposed and made the student more
axpaanded in knowdedge and practicsl sidls with slectronios components; which

guarartesd efficlency with the handiing of construchon tonls,

s.l.»

The pumg cantrol oot will act ; cordmgly by fuming on the muilivibralor
wehich wiil make the oulput of the 555 timer o 1o go high o low as the case may
be thareby making available or cuthing "OFF biasing vollage for ransistor G and

coftecior current wilt elther tow or stop Howing which will make the relay energiz
or de-energive and the Hould purnp & aither umed DN or "OFF

Finaily, the asms and objsctives of the projec] has been achisved, though

weith fittie probiemes encountarad but duly resolvid

37




5.2 ﬁﬁiﬁ%m%ﬁ%&ﬁ{}ﬁ?i{}%ﬁ
Th hopat tevet m s desigh WE o nepsired ot disnrets points anly
This can he §HpIove 2 by UEEEE Afferential approach fke vary withy
tiuid tevel Ty making & poH sithe 1o know Ihe ewact o jevel i e containe?

ab arry pOind i LT,
Tiis design dogs Not nave any mesns of COMIMUR ication o a distant

sparation Can he further e o 10 Dring out

ppEratirn Cgigtion, 1his e of 1
FROEE funclionality 0 o the device when aperaied in this nEde.
Furthernmore, intarfgcing e davice with & computer Wil developad
proGraImming somtoiing  rouling signal PrOUEEEas wondd e @ Slep ahwad,
mag an explol way of tooating and gaplaying faulis

#othe program

whaneyar they oot




5.4 LIST OF PARTS

Fogole Switch

£ A ien Ll sid b
o e Bhain f,::b’as%‘{i,.:;

1 - Fuse {(Tamps)
T . Transformer{ 12V 300Ma)
Dy - Bride rectifer {Dindes IN4O0 1D
o - @200 uf capaciior
35 - Frotection dinde for voltage Regulator 1C 4.m7818

R RG, RE, R, B0, R e 330 ohims

L

5, and 8) Light Eaniliing Dicdes
ASZ - Manual Switch 2

hAR . barnind Bwilch i

1,3 - TR ohuns
o . Yodtage regulatorn
v, 555 Tiner tC

o7 - SRRV

83 - inNormaity Closed) manual Swiloh

£24 . o 7k

P

Riyt ~ Retay DTy 12V

e 0 BT i 2
SEEANN - NP Transisior (BOIGE




o e
RSN T

s
-

DRDE DG -

ot DUTID
PR fransistor (2M2804 A0

7% e e, LA AR R Y
- Retay (8PST) 12y

Protecton Diod




Girouit Ddagram for the Sysfem,

afic

Compisie Sohem
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ARPENDD B Circult Diagram of the Licguid Level Indicator




