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ABSTRACT

This project i all aboud the design and oo
polythope sealant. B is camied owd o enhancs  the safety, efficioncy

COBYERING

of sesling the polythone mwloruls nsed for packaging

gonds/p

sts manwfactured locally, The desipn i based on the mincipl

appdication of slectrie current duough a resistance wue, which thas prpaluces ih

hest required for the sealing of the polyihene mueral, An cloctronic tins

controls the polyvthene sealant, which & alin

maier

involves three different slages: The power supply uni the control (dming) cire

E LI

aml the heating element {ouput) it AH thess work iogeth

>

purpose of the desige. The method of procedur: bos beon well arvanged oo

chapters, such that cach chapter deals with an mdispensable part of the deg .

iruction of an automa

PR

i enable sealing poivibes

of thickness range Zum-Tom The dosign sdopted in this prob o

Py

1r e achigve e
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CHAPTER ONE
INTRODUCTION
LI BACKGROUND OF STUDIES

LAt ()

An automatic polythens sealant is an elecirical appitance exclusively constrao

enbance the sealing of polyvthene materisl automatically, thereby increasing the & of

production and rechice lbour, Generally, sealant is somethis - that seals a place where here

i5 2 leak. And po

Ahene dself is o plastic material widely vsed for w waterpront packs ving,

nsudation efe. thus i 15 2 goneric name for cerlain therme opbasti polymers of ethylene

L)

More so, 43 sations powsdays are strugpling in order in unprove the indostrial

of thetr coonomy, which will fead to resl development as well 35 jo raise the stands | of

&

fiving of the naticn. Thus, some companies have o e

.:;x

serve the products that ar not

%

paysedintely consumed. For example, food DYOCesSSg comy pharmaceutical comp nies

ete. in which their product will be packed and preserved for jong perind of tme in o

3§
.

prevent 3t from dumaging or belng contarmeated. In order o preserve such good, there is g
meed o make use of insulating material capable of resisting waier. This leads to the inve.ton

of  polythene  sealant, soch  maching s

for  polythene  wrapsable

goods/oommoditizs. Hence this project is set to address the construstion of poiyil

Y

sealing machive, which is incorporated with sutomaiic commi

c on the ponciples of application of current through s fabrly oo

resistance wire convstied across & considerable voltage supply, which develop the ueat

epergy required foo the sealing of the podvihons materinl, 1 the cirouit is complets the power
that will be genersted is (1R Gener aily, heat would be gradually ereasing uniil ¥ pe 1o




L2 PROJECT LAYOUY

This project write-up is divided Into five chapters fn

ong dealt with the introduction, where also the

basis for the
sard to inchide production of move cheaper and

material for efficien o those

t packaging and preserving

focatly,

Chapter two dealt with the Rierature review and

seatant. Chapior three deall with the design procedure an

v?}iiﬁ'

54
».'3

supply unit,

the conired {hming) unit and the hesling
also mclodes how the componens are asssembled on ¢

principle of operation of the complete ciroutt. Cha

angd the discossion, if also contain the operating instruciion

the troubleshont

3 4
>

Finglly, the lag

and revommendation &

I PROJECT OBILCOTIVES

The maln purpose of this projec

,,

COBVETRICHE

s apphed in the projpct were clearly sudicaied. This inclades

3e
i3

ot 13 1o design and consiroact g polythe:

easy comprehension. Chy

desigry and constructio

method of sealing pobithe

S

iz

5

sondds/product manufaciu o

sialy of aniomatic polythe

difteron

.i‘

¢ construction, here

fewment output wut, This chapter

H
¥

Yero bhoard, and alsp

s the tosting, the re

r<

B

alant

| suninarizes the

oot

whols prosec

AMD MOTIVATION,

1 R
aier

=

S€

an mutomatic controd, for se aim,Ew polyihene material use for packaging goods, Al tyos of
moders beating system, such as mizrowave oven, eleciic farnsce, room hesier and

menhator are capable

of supplying lughly setsfaciory

y o
e

heating  performance



saburgtion point in short thme, therelbre hogt produced 15 fabily constant Irrespective of the

fEaw

peried of thme. The heat energy derived jo purposely 1o seal the polvthene materigl

of
differant chemical frrnmda and sizes,

Boreover, thore are two major type of polythene sealant based on their mode of
operation. MNagmely -

{1} Manually operated palythene sealani: This type of sealant i normally operated
by switching 0N and CF ¥ othe machine during the pering of operation when the
desired fevel of beat bas been antained to seal the poivthens materisl,

(1} Anlematic polytheme sealani: The woorporated automaiic contrel cireuit i

pc:‘a‘s‘zﬁg this type automatically. This indicates that the controf ciroutt is capable o
switching OFF the nachine whey the preset e 18 attained,
Lt of the above-ennmerated types, the auomatic polythene sealant s employs in this
project, iy which the circuit is meorperaied with the control and trming subeclrouil
{regulator), which allow the operator 1o preset the time for the sealing of the pobyvihens

material of different thickness This sealant consi st of Bwo major sections, namaeiy:

R

ey

e

} dMechanical section, anmd
{14} Electrnal section,

w

The mechamical section consists of the upper and lower jaw, with the incorporated items

uch aw insulators, Duslop, fasten tape efe. i also consist of s fron rod, pudal, frame,

o~

polts and wuts ele. the lower favw is firad while the upper jaw iz muvable The elecirical

section consists of Trausformer, re elay, heating element $55 timer, and some other hasic

slectronics components,

2




property insialled. Conversely, any systom can bo rendered useless it not properly

designed or installed, hence the major sbicctive of this project is design highly effective
asut coonomical systom that can suit the purpose for which 3 was intended
However, to achiave this aim, the obiectives considered 10 incorposate the satire

svsteny design and development are

{3 The control system should be easily mierfaced with variery of henting equipmen

)

2

{1#y  The project should have fow instdlation co
{uty  The project should reguire low maintenance cost

{rey 1 should be generally wsed 10 seal polyihene avions

LA FEATURER OF THE SEALING MACHINE

I

This projecl, “momatic polythene sealing machine” which was designed and
constructed, has the Dilowing features:
2 Vhe seal width ranges from Zion- b,
5 3t is erpsipped with g plag -in eleotronic e,
= The timer contrel the sealing Yo needed fv different polythene

material thivkness




CHAPTER TWO
LITERATURYE REVIEW/THEORETICAL BACKGROUND
2.0 LITERATURE BREVIEW.
Heat o physios, 19 the mansfer of sperpy from one part of subsiance 1o another or

from one body 1o another by virtue of difference in tempergiore. Heat is energy in transit

et d

o
Wy

&3 z;\'?i*{b from a substance af g by Jfli tempstainte 0 another substance gt a lower

tgperature, raising the temporsture of the v oand lowering et of the former

substance. [2]

Lintif the beginning of the | o' century, the effent of heat on the temperature of a body
was explained by postulating the existenve of an nvisible substancs or form of matter
termned calonie According o the caluwie theory of heat, a basdy af 4 higher temperaure
containg more calorie than one gl a lower persturel the former body loses some
calerte {0 the latter body i contadt, increasing that bady’s tempersture while lowering
s own Although, the calorie theory successively explan some phenomens of hes
transter, experimental ovidence was presested by Amencan-born Brtish physios

Bemamin Thompson {later kiown as Count YVon-Rumbord) in 1794 aud the Brilish

chemist Sir Humphrey Davy in 1799 suggeesiing that heat Bhe work, s g form of encrgy

£504 o

in transit, Between 1440 and 1549, the Beitish physicist James Prescott Joule, in a series
of highly accurate sxperimenis, provided conclusive evidenve that heat is 2 form of

energy i brgnsit and that it can cause the same changes 1 a body as work 2

Basically, elecirical energy can be converted o heat energy by passing elecinc

corrent through a resistance wire for some pert o energy dissipsied can

Rt




H

e measuresd in Volt-Ampere Hoor s on record thar research and implemeniation of

<

e

heating element control did not seriously tike-off until in the 80y, when the nesds to
automanesily controd for %}@:}iis:}_v systems become very imporiant. Hencn there are still
relatively few text that deals sxtonsively with important aspect of Blectronic Hagineerng,
However, the device for controfling heating system was first indroduced in 1830 by
Andrew Ure, 8 Seolish professor of chemistyy.

For the purpose of this projest s sumber of toxt was consulted, one of these fexts is
Merit student Encyelopedia by William Hasley and Prvanuel Feledman where 11
Isklush dealt with the kind of thermostaiic contrad for hesling system and give the
oprration of their functiongl parts 91 He bowewer, did aol dedve mito the provess of

doesigning the device In g text of sclence and jnvention by

¥
Pl

{oanelius Dreddel, dealt
eatensively on the fype and essential features of thermwostats and went further to say that
resisignce-based thermostatic control is extremely accurate when connected 0 an

electronic epupment, [0}

The idea of packaging manafactured goods i polvthene bags using maches slarted

fong ago. 1t i this practioe that bas metamorpbosed inte the corrent methed of packaging

goods in pobythene bags using aulomated sealing machines with different kinds of

fgbedsfirade names. This, of course is abmed 2t standgrdization and tmprovement of

gushity of gomds {7}
2.1 ELECTRIC HEATING

Franicaily, heut is produced due to the circulation of corrent through a resistance wire.

The current may cirenlate directly due to spplication of potential difference or due w

induced wddy current. Electric heating s extensively used both for domestic and




industrial application. Domestic application nciudes, room he enter, immeraion heater for
water heating, bot plate {or cooking, electric pressi myg aren, electric ovens for baking,
electric sealing of polvihene material eie. while industrial apphication of eleciric heating
icludes; meliing of metaly, hest ireatment of meials, nio shbing of glass, enameling of

copper wits etc 2]

24,1 Method of dlectric heating,

Different maethods of produsing hest for general ndustrial and domesti

prposes s classified below,

ey

2]

b2

Posver m:';[ senvy Heating High Begueney Heatin

;
z .

B3

H

s

i
Redistance §f'§'2‘.’.a§,§i‘;g AreHenting Indnotion Iheledirie Infrarod
: | Heating Heatmg Heating

| 1 |
Driveny Direct frdhirect
resistanse indiront Ao heating Aro boating
Heating Remistance
heating
Fig. 2.1 Method of Elecirie Heating

1.1.2 Resistance heating
Fhis method of heating is based on the 'K effect, When ourrent is passed through a

reststence wive, IR loss takes place, which produce heat, There are two method of resistance

beating, namely,

~d



23 Drect Besistance Heating: in this method, the material 1o be heared s treated as
& resistanos and current is passed through

{by Indwect Resptance Heatiog i this method of heating, electric current passed

a resistance element, which is placed in an glectnio oven. Hest produce

.y
B

i proportionsd to VR loses i the hesting element. The heat so produced ia

detrvered 1o the matenial cither by radiation or convention 2]

25,5 Methusd of heot tranddey
The different methods by which heat can be transforred Bom a hot body to s cold
body arg as fo ?'{,Wf_«.

{1} Conduciion In this mode of heat ransfer, one molecule of the body pets heaed
and transfurs some of the heat o the sdisceny molecule and 3o on There &
tempergture pradient botween the two cuds of the body being heated

{8y Copvention: In this process, beat is wanslorrod by the How of hot and cold an

curvend, thiz process is applied m the healing of water by immersion heator o

2
[
e
L
T
&
e
2wk
ot
[¢23

eating of buthding. The quantity of heat absorbed by ponvention procew
mainhy on the temperature of the beating elorsent above the surrounding and the
size of the surfaee of the heater. The amount of hest dissipated is given by

g (11

e

Where “2” is a constent, and T and?, are the temperaivre of the heats
surface and the Bud in " K respectively.
{111} sddiation: This is the transter of best from g hat body to 2 cold body i g strangly

tine without affesting the intervening mediam. The rate of heat pmission is given




- Where B radiating im;czc
“e mepmastvily of the heating eloment.
H O ag the diameter of the heating olement, and 17 is folgl fonpth, thew s surface

area from which beat s radisted s =n¥%dH
W UHT i the power radiated per sguare meter {7y of the heating surface, then totd
poveer radiated ag heat fs= H *ndl

P as the electrival power input to the beating element, then

E;;:::ﬁd%:ﬁv’éi .

2.L.3 Property of gond hesting cloment

{3 High specific Resistance
{8y Fhigh melting tempergiure

i1y Low temperature coefficion of Resistance
{ivy  Fhgh oxidizing temperature

fvi o High dectifity and feonbility

o

N




CHAPTER THREE

DESIGN ANALYSIS AND IMPLEMENTATION

3G INTRODUCTION

This project was design with readity avallshle COMmponent, 50 as 1o reduse cost and

stiff maintain Us zconomic values The design of

ihis project mcorporates the basis of ac
rsctification in the power clrontt and switching in the control cirguit, which involves the use

of disorete components and Integrated cireuit (303 1t consist of thres maor sections, samehy:

{13 Power supply unit

iy Controf {(Timery g,

{111} Heating Element unit,

The block diagram in figure 30 give a clear protre of layool and details of each sa

Ex

(¢

T Te

explained in this chapier,

HYWER
RUPPLY
LY

ELMEMT UNIT

¥

M COMTROL
CTIMERY UMNIT

Figare 3.0 Block Dlagram OF An Automatic Polythene Sealant



21 POWER SUPPLY UNIT.

Astually all electronic apphiance or nstruments PO source of do power hefore

thetr normal operation. Sometimes, the sourcs is a bay tery, but O 18

oltained from a unit thet converts the pormal uo mains supgly {230V a1 S0H2) 1o wome

different values of de voltages The fanction of the power supply umt is to provide the

necesaary de voltage and current with low a0 ripples, with good stability and repudation. In

other words, it owst prodece 2 stable outpud, wrespective of variation in the mains b sl
voliage,

There are vanious methods of achieving » stabde do voltage from the ac maing, g

Ed

only two methods are commonly used MNameby,[ 1

¥ A linegr stabalizes

%

# A switching mode stalilizer,

However, for the purposs of this project 2 linear siabilizer was adopred, because of is

simplicity and refative cheapness. A linear stabilizer consists of four basic stz ages, namely, 8

stepedown tansformer, a full-wave bridge rectifier, filter capacitor and a voltage regulator

The block dingram of this unit is shown in Hgure 21, bowever the supply to this unit is from

the mains (PHONY supply of 230+, 30Hz.

Muaing Slpe
Sy ;:‘s;%% ¥, down A ' €"‘;»z;v-z“it'<>r
3y ) iiter

é

Figure 3§ Block Diressrom O3 Power Supply L,
4 &




L1 TRANSFOMER

A transtormer is an electrical devics mady up of

w

i makes use of the principle of electromagnetic inductic

one ool 1o another at ditferent volinge lovel [1]

of 24volt is use in this project which provide the nec

Caleulntion

For a stnusoidal it §

.
G == dha Sinivet

The instantanecus voltage in te primary is due

AR T i OB

Where w =2xf

Thus, Mua= 200 $u,
. § ;
Fogpe = Zf ?'43*':)12 ! N2

DA N e

ihe losses in the coil the dux i

.
:‘}"}
i
ford
[~
w
-
e
o=
&
=
[
=

&

Thus, the secondary vollage u

p i ﬂ?:'ji ;?

= A4 S a4 A
Therefors, Vol¥p =
Whers,

EOTYE

P

'3;‘v§’;
Yo lnput vollage
= {hiput voligge
Ny I
MNa = Mumber of tuims i

s flux i 5 B

':i),‘:imax o
Sramsy = maxim flux in %

Es = the gmf vahee of output

.
vidiape

coils wound around a m

Thus, a step-down conter ¢

P 4
£BSATY voltags regu

coltage, the Hox g varies ¢

i current could b

the secondary windis

JEn HO oo e,

b branstorm electrical energy from

e
;i’&a
3

transinrmer

e iy the oireut,

fernately 1 g

the same for the primary and the

b desiverd fromy

e, 3 gy o3
i i-nil 22240

.

vy
Tt

fmber of turns in the primary windiogs

143

ondary windings




= the emt value of the iy voltage

2z
f-». .

TpMp = s

bs = {Np/is)y Ip

Where b= the input current

bg e the output current

Uonttaming equation {3) and {43

: ;
Wl = NNy

sdpfda L

The transformer used has the following parameter

Pramary vollage = 240%Vol

-

B §azy\, Hage = - 24V alt

Secoudary Durrent

1S}

= 5 A
Froon wquatio

fp =iy :"v’;;; is

302 RECTIFICATION

Bectification involves the conversion of alternaling currend

with the application of rectifiers. A rectifier 13 an cloctronio devigs

1%

-
e

he How of currant in the positive

of current in the negative divection {reverse binsy. 14}
Rectifter mg

depending on the apphoation provect, weo shall

.-

rectifier, which in esse

H m\,'
hat otters fow

s divection {forward biss) and high resistans

;o be used to carry out cither halfowave or
concerned onl

flow of do current i the

143

divect ourrend {do}
W resistancy
o6 1o the flow
fsll-wave 1

ectification

ve bridge

-SSR

v owith full

output throughout the




shernating oyole of the wput signal The common type of bridge reciifier is
discrete dindes arranged in a brivipe form,

Son

H G

¢ Hridge Power Suppdy

sicde of

Mods of operation
Druring the positive bell cycle of the ao supply, tormingl M of the seoondary
s posttive ansd N ia negative ay shown o g ¥ oand D

the ransformer i3 pos
oyt o

s dinde 132 and 34 are reverss blased, hence current

became forward bissed, whereas

slong the path MEDABCEN, theraby charging ihe capacitor £1 to mavimurs value, Yo
While during the negative input half ovele of the ac voltage, secondary termingl N of
4 gre they forward biased

dide D72 and 134 ar

and M nepative,
along MEDABOEM charging

the ramsformer becomes positive
2133 are reverse biased, henee current flows
CFhis way, cwrrent keeps Bowing

and diode D1 oandd
capacitor U1 1o maxinmum voltags Y
Hage, The wavelonm

in both vyrie of the ac input supply, thereby suppiving a comstant do vollage.

through the clroult

{ihis opergtion is shown in e 3.12(b)
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Tl Inpet Sesd Owtpnt Worveform OF A Bridge Recsifier
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e rectifier, Yanons type

13 FILTERINGAMOOTHING
Phe filter is required 1o smoothen the pulsaling do output of ¢
sation of an inducior and 8 capacitorn, of in combination with
 fas shown

the rectifis

of flter w built using 3 combh
resistor. However, o single capasitor in parallsl with the cutput of
sution. The capacitor stores coergy durning the
cmducting pericd, hence the time

perform the fillerin
he toad during the son-o

Y2{a}),

sonducting periosd and deliver 1
of How of current through the load is prolonged. |

Y



L, a stngle capacitor 13 used ag a filter, the cepaciiance of the

,,Jg\.itii O 1

farge enough 1o store suflicient anount of energy o order 1o provide o steady supply of
current, and otherwise the output will drop a5 the load demwsud more cwrend The
approximately culput wavelfoms can be representesd by figure 3134, below,

l‘f'r 4

S P e

i S PV

¥

Filterod Wanvetorm.

The chotos of o Blter capacuor i based on the following eguation

Where O = the capaciiance of the capaciior in Buad {H

toad current in ampere {A)

ek ripgde i volt {v)
F e the period w seconds (3

Mote T = UL

The capacior wed o this design b5 30y, 33004, thes i peab-to-pesk ripple voltage can |
catoulated as

Ve = {10
JAAVOLTAGE REGULATOR

Regulated power smapply can be scheeved by using 8 voltage regulator circuit or g
Zenes dinde. A regulstor s ap electromic conmrol cirout, which 5 oy

i vapable of providing 3
nearly constant do cutput voliage, even if there are variations in load or nput voltage. (21 In
thia profect LM7812 and LM7EE5 voltage regulaior 1D are use to provide the regulation,

-
o



The figure 313 below shows the comnection of the 10 1t s suppiied i 4

220 vase

Fo-2

amd has three tevminals) the W0 provides 12Volts at a loasd current of 1.5A The regutator iy

mounied on s heat sink with g
i order to dissipate the heal away from the regulaior

The pereentage regulation of power is given by,

% Repulation = (Vmae Yt 100%
Yings

tnput | 3 outoud

w3
X
EYey
Ny

4
i T [ .7 N n,i .
f4iod3sY T i AL Foad 2ot

Figure 343 Integreted Ciresit Voltage Regwloicr.
JASRUPPLY INDICATOR NETWORK (LI
The purpose of the Light Buntting Phode (LED) use in this consiruction i3 to indicate

the power supply. Thiz network has two components, namely, the LED and the lmiting

Resistor The limiting resistor of reststance vahae 1KLY &5 used to Bmit the amount of corrent

flowing in the LED. The targer the value of the vesistor, the less the brighiness of the LED,

b
but i the value of the resisior 15 not large snough o Bl the cwrent, the LED could be
The voltage across silicon diode 15 0.7, the current in the network s therefore;
= (Vo3 TR

P 1t dmaA



________________ VAW
Fapure 304 Suppry fndiosstor Neswork

32 THE HEATING PLEMENT

Yo produce the required heat, 2 beasing cloment s needed. Thas, a boaling element

which is mere o resistance wire is used, in which when voliage s supply 10 the wire, i will

S

draw sufficiens current from the supply which ot generate hest Wire of circular oross-

section of rectangubar conducting ribbon is wsed as the beating elemeot. Under steady state
sondition, & heating element dissiparss as much heas from the surface as i received the power

from the voltage suppiv 2]

Ee

i P is the power input and “H7 is the heat dissipated by radiation then,

P =1 {under steady state condition)

¥,

As per Siefan’s law of vadistion, hoat radistod by & bot body is given by
Flao 5 720KHT A0 i}‘ ATI00Y T Wi
Where T is the tempergiure of the hot body in 'K

Ty is the temperaturs of the cold body (surroundivg) in K

Mew PaVUR and Kospl A

Total surface ares of the slement = {md}¥

1 4 is the heat dissipated by radiation per seconds per undt swface arce of the wire, then
Heat radiated por second = (rdPPPHL 0 U )

Fouating {13 and (23 we bave

P =(ndy e

S 3M”d 124 ;3§ w;ivdg*‘ig



2.0 BETERMINATION OF POWER BATING OF THE BEATING ELEMENT

s

hat were carried out m the process of

Among the varous preliminary expeny
constructing this projest, 1w the deternunation of the vollage and eurvent rating of the

¥ 3mwter longih of the beating eloment and #Hs power rating,

,\,x A ;.. I

figure [ Dieterainustion (O Power Ravingy OF The Heoter Pomeni

The woltage and current sating of the hester clement was detenmined with the
arvmspament shown in fg 3210 & is shown Bow experiment above thal the 0.35-mater
length of the constantan wive cannot tolerste more thaw 24 volis at o current of 2.5 amps,
This result warranis the choice of Td-voli wamiormer for the clemont oircun and from powsy

rating of

13 BT *’ ‘:. £ "’;ﬁ% oz f E&f&iig
Thus, in the course of this project, properties of good healing clement were ensurgd

among whish are. bigh specific resistance, high oxidizing tomperture, positive temperature
eo-effictent of vesistance, dustility and good mechanical strength.
33THE TIMING CIRCUIT (COMTROL LN

Thin section consists of 2 ome-shot (AN741210) Muolivibrator with oxiprosl tinung

somponents {reststor and capasiior), a iransistor switch and & relay.




3301 ONE-SHOT (MONONTARBLE) SM74121
This is a digital cirouit that is somewhat related (o Flip-flop {(FF), one-shot bas ven
ity { and E}B which are the inverse of each other. © Unithe the F¥, one-shot has only one
stable state {normally (=0 and Oy, where it remaing until is 10 spmered by an gl sigasl,
Once triggered, the monostable cuput switch to the npposite state (=1 and U0, i remaing
mz; his guast-siable stale Oxod period of thne 4, which is wsually dotermined by an RO ume
consignt wiich result from the wvalue of the ewternal compunests conpected 10 the
muliivibrator, After g time £, the monostable ontput reburn to s stable state, uotl inggered
aga (O]
The time constant §,, 8 given by the formular
fp B TR Oy
Where By = extarnal timing Resistor and,

= pgterpal tirung Capaoitor,

In praciice, 1, can vary fom several nanoseconds to several tens of seconds,

g Normally lew output

Frigger et

) Mormatly high outpot

-.\\’ e d
B ’z/

Figure 330 {.}??_"B"Sfét’% Symihiod

3.3.2Fvpes of pue-shot

i O form, namely;

There are 1w basic type of one-shot avals

{1} Mowretniggerable onp-shol

puerable one-shot




{1} Monretriggerable one-chaet

%

This s a oue-shot mowhich the output polse s mdependent of furthes

mpul fran
hiaring the iyt rarise Th srerfeny b.»i» w iilusirate e operation of retriversmyra il e
CUTITE INRC OuiDUl PSe. FBo wRVEInrn: below tHusirate e operalion ol o nonrelnigper

It

vog-shot that nggers ou positive-going transiion at it trigger(T) input,

T i & 4 £71 47 £ 47
: P Frigger g
- i H i : - )
&y F T S AR S S S i | SN
* € ¢ :
! : : :
‘ ’ H H
11 5. 0 i
* ¢ ¢ :
* x H i
vy v 5 .
U : t
] .

-
o
3
o~
ot
oy
e
oy
3
his

Figure 3.31 Topiond Wavefors For Nowreiigerable Operasion

T ?za, fullpwing points need 1o be noted In the operation of nonrsiniggerable cns-shot
5 The positive-going triggers {PGTs) al point o, b, ¢ and o will trigger the one-shat otz
guasi-stable stale for » thne b, afler which i automatically returns o the siable state.
¥ The POTs 2t poing d and £ bave no effect on the one-shot beause it has already boen
triggered s the quasi-stable sigte. This means that the one-shod must reiurn o e
stable state bofore 1t can b triggered.
¥ The one-shot output pulse duration is always the same rogardieoss of the duration of

-t

the nput pulse [&]

14



23 Retriggevable oneshot

This type of one-shot operate much bike the nowretriggerable one-shot exeept for ong

>t

sy difference, that i, 8 can be relngeered while i in the guasi-stable siate, and it will

begin g new time interval, Most ene-shot 10 ep. 74121, 74227 and WESSS timer will begin

pw tinng oyole i the inps

o

riggers again, during the duration of the rmf;m: LT

why they are referred 10 as retriggerable monostables. This means that the owtput pulse will
be §rmgcr than usual, i they are zctzwg ered during the pulse, Bnally terminaiing one pulse

41

width gfter the last migger,

—y

Oul of the above-spumersied ivpes of oneshol, nomsinggerable one-shot s

eraployed in this design becmuse of s characteristic that it ignores

<

st ransition during the

3.3 2Features of nouretriggerable one-shot 1O (BN74121}

Several one-shot 105 are available in bosh the retriggerable and nonrelrigable version,

The SM74101, whizh is a single nowwetiggable oneshol, i3 employed i this design. The

figusre below iHusirate the gaditional symbel of the 741

i\)

i ponrsingeable one-shot 10 (58]

T4121

Fimprel 32 Logic Symbol OF The 74121 Nowetriterable One-Shof




333 he input charactoristic of 74124

Ome-shiots are triggered by g sising or falling edge al the app

reguirernent on the tnggening sipgnal is that 8 has some miniman widih,

Hins, B ocan be shovter or longer ihan the ouipat pulse. In

provided ao that severad Sgnels con iggor the one-sl

waed i onveshoed mlivibrs

e
e
e

Pusitive edge trigger mpad (o

{1y Negative edge trigger i (ugh-to-low g

b <

L3813

z

74121 has throw tnputs with a combination of OR and AND logde pales. thess internal

%

configure to iggers when one of the & inpuls makes o High-do-lx

pedpey i the 13 mpul mnd the other A inpast are both high, a

Fuble 3.0 Funeting Tables of 741721

affow anput Ay, Ay and B oo ingper the B in g variely of

e inputs. The
typicaily 25ns o
several mpuls are

The following are type of trigger

ways, 74171
ow franssbion (Lo negative

shown i the truth lable below [3
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POvevwew

Figured 33 Schematic DHagram of 74121
Fhe B3 oampn is g Schmitt-trigpor type of ittt s allowed io have shovw bransition

<

tunes and sbi reliably trigeer the 10 The pin labolod R Beo/Ce and Co are wed fo

conneet an external Resistor and

o ackieve e desire oniput doration. The oulpud

pubse widhh of g 74121 nne-shod 1s given by the o

B

Where Ry = exiernal thming Rosistor and,

Oy = extornal Gming capaciior

For the purpose of thes desipn, we emploved two typs of resistor Le g variable resisios

{pedentinmeter (-50888) and 2 Gxed vahw resisior o ¢ the capacitance value of

470uF was chosen to obdain the reguired pudss dwrsbion. The fixed rosistor and te

pedentiometer are connecied in seres botween the Bo/Uuag pin and Voo, while the capaciior

g connected between the U, and B,

Cewt [HINS,




Loslouwlation

Py {fixed rosistorys 3.3kE02
Hy {variable resisiory =0-508L2
Oy foapacitanee) = 470k
Fuor mintmum durstion of pulse;

zxgt(wm, {3 'Rli t3

For maximum duratton of milse:

i g} sty TR

Mote that, once the74121 one-shot is triggerad and the timiug capactor is charging through

the combined resistor, no additional tiggering will baging 2 new timing cycle
334 THE SWITCHING (IROCUTY

The swilching opesation i3 achieved with the aid of 4 travsistor and & relay, the
transiator is used fo amplify the currest to the relay, which in twrn switches ON/OFE the
heating slement. When the output of the timer is fod to the bese of the transistor, the
transistor goes into safuration, therehy making the current o flow through the refay coi that
15 connected 1o the collontor torminal of the transistor, The collector current Io, energized the
cotd of the relay, thereby operating the relay.
AIETRANSISTOR SWITCH

Yery ofien most transistor are used as electropic switch, with the help of such

seritches, a given load can be turned onfoff by a small sigoal. The power level of the COred

bt

3L




signal ts usually very small amd it is capable of providing soough hase drive 1 switch a
sransistor on/off, hence the transistor ia mads to wwiteh the toad.

Uisiug, transistor as a swilch, two lovels of control sigual arz empd ioyed With OFF
tovel, the transistor opsrates in the cut-off region {open), whereas with the other fevel i
pperates in e saturation region and act as & short oot FPor hasie operation of & tranaistor,
s ervitter-base junction (BRI} has to be forward blased, while e base-collector unction

(B011 has te be reversed blased. Hencr a transistor under saft sration (N condition could be

sovitch off by mere making ¥s base voliage equal or less than that of the enutter-bass

punction.fi]

3%

For the purpose of this project, the NPRN fype of 2MZ27 i used for curront

amplification, and provides the switching effect for the

S

v Mormelly, given the transistor,
it 45 the practice to first select a quiescent pulnl. In ordet o obtain such a value, we require 1o
Farward bizs the ERL 1o been an NPN transistor, the base should be positive with respect 10
she emitter. The base sesistor, Ry counsoted between the positive supply angd the base
avhieves this

The WPM 2N222 has the following paramaiony
Ef R = B A
zfc;}; w Y

The base curvent Inof the transisior can be found from the squation

Therefore  Ip= /B = Q8200 = dmA
HBut, Iy “--{ Fo ¥ ng? By
Where, Vi is the output voltage at pin 6 of the 2 (3.5V)
Yo o 1.6 (for siicon upn transision

Therefore Ry = {(Va-Vmp ip= {15.4 63 15%] {7




3.3.6THE RELAY

This is an electromagnetic element thal energizes whenever there is o supply of

current through #s codl. Thus i s an electromegnetio control switch, i which g coil pulls an

armature when sufficient current flows. Henoe it is capable of turning on and off the circuit

sutomatically. [3]

The type of relay employed in this project is 12Vol do velay, which bas two contatts,

ie the normally cose (M) and the normally open (N contact. When the output of the

. the wanmstor will be turn on and the relay 5 sctivaled, this cause th

ot
i
3
o)
4
B2
g
ﬁ‘:’
T
e

74124

normatly open (MO contas to close as the armature licks dowreeard, thus complele the

sireuit of the heating slement. When the curpit of the timer becomes low, the transistor i aut

ofF and the relay will be deactivated, the armature springs upward (© s normally open (NG}

position, thus breaking the cireuit of the heating element The resistonces of the 5o

y-.

s 40063 The fgurs below shows the diagrar of the switching oo

Frgure 333 The Switching Cironid

faey
~t




EMY suppression
In most cases, a dinde (D) s usually connected across the relay eotl, as shown in
Fin 333 Depending on the type of the relay, it can be g 1N4148 for o very small relay (reed}

e g INGDOT for g normal miniatere relay bike

o
-~
<
~
oo
pey
oy
x4
S
~
oo
[Wos
N
hoa
e
e
3

in thia design The diods

[NAODT, connected in parziiel with the relay ool i called the Free swheeling dinde or 8

Compmustaling diode; it §5 R a3 & profeetive devices.

When the cusrest Howing through an inductor or coil 15 interrupled, & higher vollage in

the reverse direction is generated by the collapsing magnetic fisld. This voltage can b

SO
2 RV ¢S

P

22

Bigh as ten fmes the Voo {source voltagel As coil iy connected o 8 transistor, the back

Tlectro Magnetic Foree’ (EME) can be high ssough jo destioy the device, Anyvways, the

K4
v

same happens across the relay contact whes connecied 10 an inductive source, This creates

s

contact arcing, which s energy that must be dissipated somehow. Une way ot doing that is 1o

-

place 2 diods asross the relay coil {or contacts) which conducts whes

.
.
10

po)

magnetic feld

t‘?\'

softapses and so offectively short cironit the voltage The decisinn 1o use a diode or not
depends on the volisge and currants mvolved. Also, placing 2 sdiode across the inductor

canses current 1o fow longer and lengtheus the hold-in time of the relay Singe the coil of
the reday has a large amount of éz}.ég;ﬁi;ﬁzag when the transisior s operaiing in cut off mods,
this generale a very large voltage spikes (arshing), the diode thus block the voltage spikes
from hitting the rest of the ciroull, fe prevent the high voltage inductive kickback from the
refay coil.
3.4 COMPONENTS ARRANGEMENT OM THE VERD BOAKRD

Beforg the compongnis wé::ré.s sssembled on the Yere board, all components werg

tosied with a mulli-meter, to ensure that they wre in g wod eperating condition. When thig is

”y
./4




satisfied, the laving ow of components was then made on s breadboard as temporary tiraist

layout to ascortain that the cironit works as expected. Some corrections were reade belore

final wansferring of the componsnt to the Vern boad for persasent conpections and

soldering. The Bxing of all components was done with great gare 1o susure that alt lpads were

R

fimed in hne with the chrostt dingram and well soldered

The components werg arranged sequentially avcording 0 the spemification in the
cireuit diagram, the power supply ooit, follow by the control and switching cireuit. in the
power supply unit, the sutput of the transfbroes 13 connected 1o the bridge restifier, which
sonvert the ac gt to de oulpel Then a filter capasitor is used to filter out the ripple, belore
it 15 connected 1o thi voliage repulator, which stabilized the voltage {12velt and Svolt dey th
i wsed 1o power the control and the switching vivcuit The 74121 1C s conneoted with an 14~
pin 1) socker, in order to allow for sasy replavement of the 1 n case o { damage, the
assoviated external compovents (the variable resistor and the capacitor) of the fmee wers
alon conpected.

The Ceoutput pin of the 74127 {pin 6} ts connected 10 the base of the transistor amd the
collector ferminal of the tansistor is connected to ope terminal of the 12v do relay cod
which serves to switch the heating element on/off auwtomatically. A diode {IM4061) called
free wheeling diode 15 aleo connented across the relay coil i order to provent the it
againat ickback voltage.

The choice of material used for the construction of the casing was based on cost,

v

mechamical sirength and reliability of the materiall therefore the cosing was cons gructed from




3.5 SOLDERING METHOD AND PRECAUTIONS

353 Keldering procesy

Geddering is 2 process of jolning two pieces of wites or a wits and metal lug together

by melting an aliny of fead and tin (solder) through the use of soidening irow, to ke an

&

glecirically continaous and sound connection.

Soldering iron and solder (lead and ) are used in low lemperature and non-healing

Py

apphiance Having heatzd the solifering iron fo ils operaling temperature, the s soliering lead is

4

*.a’"

thass brought close 1o its tp, which is slready place close i the point of comnect o for pre-

X

heating. Thus, down to pive a bright shiny aud smooth serface with & strong mzchanicat

352 Precautions iaking during seldering

In cugiveering, safoly precautions are measures faken 1o prevent acoilent 1o

opgrators, o5 well as the components and materials used. In electron ics, these precautions g

imperative, which requives grest care and which are always dealt with, To ensure 2 gond

soldering and effective operation of the clroult, some precaution has to be ensured e 8

fitdde mistake whils soldering can render the whole cireult uselpss. Among the precaution

vy
29
e

LAY AYET

wwhile carrving out the soldering, o as to sveid shosrt-pivoniis

¥ Adeguate care was 13}

on the boasd

¥

The 10 was mousted on 15 socket 1o prevent damage duos to soldering

-

Turning and toning of the soldering iron bit was ensured throughout,

y

YVisual inspoction was alse made 1o ensure therg 8 no missing joint, no problems of

<r'
¥
e

-o.

snsafficient solder, sxcessive sodders, orystallized solder, dry solde




CHAPTER FOUR
TESTS, RESULTS AMD DISCUSSION,
4,1.8 BTAGE BY 8TAGE TESTING

Stage by stage tesiing was done afler the final

F

sembling of the components on the
board, The frst tost was carried out on the trenstormer in which g vollmety was connscled
across the output of the center-tapersd transformver to determine the output volage, and
approxvimately  24voll and 18volt ac was obdained. Thiz it coofirmed because the
tramsformation ration of the transformer #s 10 thus when the inpee voltage From the maing is
220%, the oty gives 22% and 11V, which is also within the range. A do volimeter i

™

connecied across the cutput of the rectifier o ascertain that o aciually converts the as fo the

g

required do voltage. The 12V do outper of the rectifier cireuit is thos connected o thy
LRT7E1T and LMTE0S voltage regulator, which stabilizes ¥ o constant 12V amd SV that
powers the reley and control (mer} clrontt vespectivaly,

A test was alss carvied ool on the contred section, the ouipul of the 74121 {pnt) was
tested with an pscilloscope o determine the pulse withh as the varmble resistor is being
varted and various calibrations were made. Also an ammeter i connected in series with the
opiput {collector terminal} of the transisior o determine whether the current s sufficient 1o
smergire the relay
4,1.1 FINAL TESTING OF THE CIRCLIT /OVERALL TESTING

The supply cable (power cord) was connested fo the mains {220/230volty, thus the
power transformer is energized and the push button (rigger) controlling the electronis lmey

in activated, the outpul voltage of the regalator was checked fur sighifity and thiy gives




Cemactly 12 and 5V for the proper operation of the crouit. The 74121 produces one-shot

pailsr as i s tnggered through pin & owhile the varishle resistor {polontinmeier) was sz 10 &

he relay coil, which complete the cirouit of the heating element

with Z4volt from the trans{ormer, this cause the element to glow., When the proset tune has

;v -

4121 poes low angd the relay ool de-enenpized andd the completed

-y
¥
!

regched, the outpu of the

cirouit fo the bealing element was opened, there was no more power supply 1o the heating

eloment, thus # cools off When another proset tine 13 a4, the cirouit switch-on again for

e

novmal operation, this was repeated for different range of potentiometsy valiss, and B was

discovered that as the resist

soe increased the thne taken for the heating oleroont © switgh-

oAt increased. Thus, various cabibrations were made for various thickness of te polythene

nylon o be sealed, precisely Zun-Toun thickness,
4,29 DISCUSEIONS

The result of this test shows that the ciroult works g5 it has been destgned (o work, as

Fed

4

an sutomatic polyvthene sealant which swicthes onfofl sutomatically at a proscribed or preset

.

time, Thus, this can be used 1o send any pobvthene matertal within the range of Cuoedommy

thickness,
£.38 OPERATING INSTRUCTION
The sutomation herg is the principle than the cireoll cperates and swilch off

sutomatically depending on the preset time. To wse this automatic polythene sealant the

{1} Plug the power cord 1o the mains {22F230volt} supply,

. P

{11} Adjust the time knob (potentiiomeisr) aseording o the thickness of the

“r
e




iy Place the wp of the polythene nylon on the sealing work place

{iv} Pross the sealing arm on the platforny untit the indicator lamp goss off

448 PROBABLE FAULTS, CAUSES AND REMEDIES (TROUBLES SHOOYTING)
An automatico sealing machine 35 o machine that bworporates an clectronic tming
systoan for varying the regudresd Lime of operation instead of manually o

Fault of various Kinde con oocur within the svsiem. Bt hefors

carried put o the maching, the following are the pomm

sleshooting gaide,

Lo The machine fails & 37 {1} i"‘“w Fsupp

aidure {1y Oheck of there i
supply  from the
£33 Ulpen-cirowt in the §omoins
suprdy/heating cloment, {1y Test for opms
CECE i
{1y Switeh faibs wrcloss fating sloment
cirouil using o an
ohmunoiern

{1y Eeplace  the
switch  with  good

Power indicstor famp on and | {1} Loose
o condinuously prsuiting i g S
of contacts m:&g surg i i
vy fined

¥

Fuse or civowd breaker poes off

T

i the i)y Test
siyvenit
sahie

4.1 Control cirouid falls to operate

" {m;z,c,&z. for  open
{uiy Open cirouit i the | ciroutt and clear the
cowsired circuil fault,

o
g




CHAPTER FIVE
SUMMARY, CONCLUSION AND RECOMMENDATIONS

54 INTRODUCTION

This chapter deals with the summary, conclugion, and the recommendations of the
project. 1t also includes some observation and prodlems encountersd 10 the cause of canry g
out the project work,
5.1 SUMMARY

This projsct basically dealt with the design and construction of an aulomatic

podythene sealant. This was however clearly indicated in chapter ong of this wrie-up, where

aiso the basis for the design and construction were said o inglude production of mose

2t

cheapsr and conventent nmthod of sealing pol

preservation of wrappable goods/produnt manufacnied lovally.

Chapler two dealt with the fundamentals of automatic polythene secler, and the concept of

2
3

commonent userd While Chapter three dealt with the design arocedure and construction, here
S5

different cironit stages applied in the project were clearly indicated. This inchudes the power
supply wnit, the contol {timing) unit and the heating eloment onlpul unit. This chapter glso
inciudes how the components are assembled on the Yere board. It slso indivates the pringiple

of pperation of the complets ciroust

o}

Chapter four includes the testing, the result and the discusuion, it alse contain the

operating instruction of the polythene sealant and the oubleshooting analysis while the last

&

chapter contains the summary of the work, the ¢ conclusion and the recommendation.




5.2 CONCLUBIOMS

The aim and oblestives of this project work has hwgely besn achieved, that s 1o
desiun and construct an automatic polythene-sealing machine, which i3 @ coplnbution to the
field of engineering He principles s based on the apphication of hoat to seal a polythene
aterial of different sizes and thickness, this was achiewed by the hest prodused m the
heating element, which is being controfied by the timisg clrouit, and timing a relay of
pagnetic type whose opgration s electromagrenio in nalure Al these were combined ©
wark a3 a systom, thereby producing the aptomatic contsolled polythens se zaler

This verture in the feld of advance cirooit theory can also sorve as o stimulant for
others who cons aaier sudertaking topie related to i However, vot only relatbeely cheaper Al

Vi

eadier to mainiain, this automatic polythene sealant is alse hiphly sconomicsl and sefer to
operaie.

3  RECOMMENDATIONS

1 1s recommended that this project work should be constructid fn large scale In order

to boost the production amd packaging the goods ma apfaniured in

» country, This design

wilt also help the students o sractically demonsirate the theoretiond kaowledgs they have
g P e ,

zeguived in classronm on the principle of automation.

5 4 PROBLEMS ENCOUNTERED AND PREFERRED SOLUTION

-

tn the course of carrving out the design and oonstruction of this progect, Somne
probiems were encountered, to which solstion were profiored. Some of the problesss are,
hreaking down (damage) of some components as a resull of carcless ba nsiting gt suly

the components 10 eX0LSEIVe heat during soldering. Thus oxlra cars was takeon i handling

bvcd




some of this sensitive component and 10 socker were used m order 1o prevent subjecting IC
e exeessive heat durning seddevimg. Scarciy of components also fonm part of the problem
suconmdered, espocially the iransformes ueed is not very sasy Lo coros by, bessuse the currs

rating of the transforimer w be ose must be a bit bo higher, which s unavailable  the marks

P
5y

but the avatlable one is Zdvelt with outpet current of 5Asp, that s why a 12volt reguistor
used o regulate the voltage 1o 12v that is sultable for the operation of the control cirous,

ES

Adso in order fo avond time wasiage, an equivalent component was aiso used for some othe

componen that are nod avaibable i the market
False triggering of the One-shot (0, ag a result of the 10 being wiggered by too sha

an inpaad pulse. Since most one-shot are prone to false triggering from ghitches i the Voo lin

o ground, thes problom was overcome with the design of a delay circult, that delayed the
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APPENDIX 1
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TABLE 2.8
DIGDE RATING FOR VARIOUS SUPPLY CIRCUEY
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