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podeatially very acourate stzing wmethod for cradd wern either readily

visible or had been found by convesnonst ul

fechiagques, This

rechnique bad beon confingd o the uspocnion of suadl components and

geanad therefore o be msmdy of academie beres o tha tming, Howsver,

with the decision of the centeal Plecinaty G o Bowd (O EGH) o

plan fur @ prossuriand witer reactor i sivowel oy P pubb sonoery

about the oty of the provsury vessel i booame wigent 1o domonsisale

that there were fechaigues avalable, w e that vessels wor

frow from defecis,

Results from the wichbing mstnde study onoous

d the development of

thay fechmigue, with wheh ook carned out s

vale somyunative ks

The carbivy techinque vsed was pubse ocho The problom with they wolnigue

is that 33 based on gssunption that coboes ©

which we sutabdy ampgded a0 pive w spevuls

wasduerr, Hane of af (1982Y bowoever highlygh s darhing ol vanous

shonoy i dotogs i‘p
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Tand

i To design and construct a shaple Iow-cosl dovice that will aid the

detevtion of leaks and fauls,

4 o eate preventive and predictive mainie

R parls 50 4y fu

3 Yo be able wodotennine the intepriy of w

prevvenst fadares

4 o bre able w dotedt very smad! faudis which sy not be visible 1o the

g oye,

APPLICATHING

mome of gy apphoatons mchude -

sonined of g leph when

Fhe reason uhirsomsd 550 vorsatibe thal ¢ dodes

faud agiad or gasy eabs, 1 moves Brow the Bigh
eab srte, were o cxpasds yapidly and sodoees s onebulund Oosy. This

surbdunt flow Bas strong slissonis compong




ELECUTRICAL APPLICATIONS

Adthough theorpneally slirasonic detection van be o, medium and

gl voltage systems, most of the applications i be oy anedinm and

Bigh voltage systoms, Blectrical apphications iu o spnnubaiors,

vables, switchpear, bus bars, relays, contravtors and lunction boxes.

pig

wid Boshungs may

be tested. Ultrasomio sound i3 ofien used fur cvalustion at voliages

exgegdtng J000 volts. Alse, on lower voliages, coeohions oan b

revealud 30 pmotion boxes,

PROMECT LAYDUT

Chaptor o mrnduces the proseet wisd roviows ¢ fovelopiments o thy

destgn and oomstroction of winmound detooie, motive 2y well ax the

shieotivies of e wirk,

Chaptor two basically deals with the theovies

dostpn and iy anabyans

Chaptor  three deals with the construvtion sl o of the prowect




The results obtained afior testing are discussed and obsorvations made i

HOnS are made as i

chapler fowr. Also, ihe conchision and recommends

atfecty she entire project work 1t abso ool problomns faced and

solisions, preay for further sngrovement amd conclusion,
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20 INTROBUCTION

iy ¥

b the design of wirasonic durcaion, o stagu-by-

i approach was

wsed, The desipn was done in stapes - from he s fo the outp

stage bevnuse the output of 4 partioolar stage 1 seyvis ax the npu o

the vesd siage.

Fhe design stapes mchule

f The et Bussdocur (piconciocing Gandio

2 Fhe gan amphiy
3 Hhe tone decoder

4 Fhe heterodyne nuses

L

Audis Amphifior

& Crtpy anaducsr (headphoue)
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The following were considercd i the cholee of an appn

4

;i Resistant 1o externad disturbances such as vibeation i fared radiation,

sabient noise o1

Sebid state wnits Jove vistuslly mibniied, mabivasnce frep fivapan.

o iransdueor

pensttvily! - to enable deteciion of weak signals

s provide sutBioweas outpat

Froguoney mesponse and resonust Begueney

Dipovating range-  For good resolution and nus

Chiosen range nognr

Ervivomnental Compatibiliny - Temperanme range, o

Flusd, stee and taon

Hestriction

Explodtation and dhoubility - To dewnnine i ih







Now, 2 stages of amplification was used because ofien, the voltage amplification,

>

power gatn oF fregquency respoise oblained with a single

¢ of amphification is

fsul

it B meet the reaquirenionts of the ciroudy,

The overall voltape paim of the cascaded amphifior s vaunl 1o the produet of the

pan of mdividus! stapes

A h e/ e
Ao AL kAR

However, o dectbel, the gam of the smudnstage amplifier ot suw of the

dectbel gun of cach stage

LA COUPLING

Al amphibiors need some coupling network,

TERNLG o Cnpatuanee

(R couphing swihod was wsod The connoctmg bnk bhetweon the fwy




sinpes 18 the capaction, The function of the RU

coupting used 15 10 pass the

sigpal fromm one stage 1o snothor and o block mwwanted sigasls fom
passing 16w nost stage,

When operational, the mpae stgnsl frow the mansdecer 13 amphiied by {3

(ha 200 bedow), s then phase soversed due teotin OF wonfigumbion. The

ampdttiod optput of 08 thow apprars across B2, sl the output s coupled o

5

the mpat of £33 by the coupling capactor U2 The gignal w the base of 2

5 further amplifiad and i plase w apmn rovernad The fuved ouput cas be

pisained gt the coblector of €32

FE 20




For the firet stage of the amphificanon using an WPM

i, the base is the

deiving olement. The IV fusction is forward biased by

Poand UV8 junction i

roversed Biased by Vo,

B, 2.2

The D7 cquation 3 given by

gt,v? "«(;;;,55;{%{.;3 “Mi}ifgii."i"fii}g ”v';’g;r,




24 THETONE pECODER

&,

The tone decoder is my AFRE 4 mystfier, § deoodes

by the transditces fo sound wave g a viry high
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The output signst frons the tone decoder combings with tha from the pain

graphifior and fed wio de mixer

The frequency conversion can bo aclioved Byosidene the huoodyae

prnciple. For this paapose, amphited signad b “mieed” ina mdxer with the

v

sipaad produced by dee leeal oscillsiorn

WD

o combining the two

stpnals of didforont Boeguencs i order o oluain o @ of o fregueney

sohin warcult with the

15 calod Boterasbyiming. A JPET v used i ddos

28348y

.

gk surving as inpu for e fwg v

Pie 2.4




The sdvantage of this is that the ¥ ginplifios o

o owhiuh bas g fxed

fpat froqueney repardloss of Giat of the repeis o be dos

ey easily for lnproved selectiviny

The mitxer utitizes an W charmed U1, The 1917

fellowing notations,

Bowrve, - The terminat throueh which the m 3

w

iy of the cotriers ender

Dirag om The terminal duough which A

vy fogve the bay

Lape - Fhuese are o internally connecie

dy dapod mapuniny

regrons, which form fwo NP jun

The JVET configuration i the ot was the comvnon dian sentfigiaraiio,

b the connmon diam cirouis the load TESISARCY 1y iy

o5 v il Hhe souron

fermsinal. The input signal is applicd © the wate and

it s ke ong

iromn the source.

e wse of HEY bas anong other advanig e

High mput popedauee




2.5

2 siad sive

ek

Ruggednesy

igh fregueney response

-
PR

fft

Lo niogse

Fhe veltuge gain A, bs approvided io be |

ALDID AMPLIFIER

The function of the audio amphifioy i this poged o auiphity the fevel of

the alivrnating voltge converted from the sudi

ency fuved tog foved

it can effectively diive the Beadphoue, Bis howeswr mnLasary 1o inaich

the amplifiens output mpedavsee and the TRy at the Dwudphone in

GEALE CESUIY MR IR POWOT s tor

The audio smplifior ased i3 an vpertional aptphidiy

bofow shows the pin connection of the Cdperational

& baght teved signal compared 10 i T
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| AL o -
TN ameuiriER Sl ay

&

Fhe prrsneters of the andio power asmpdibior arg -

fupart rostatmy RIS

Chovsting supply voltuge oY

Y

E

& z‘,iej;;:iégi 2udh

ey

Beput bras current BAERE

Biput volinge REEAY




Chsigut power 073w

Fhe gasn s internally set 1o 2040 keep the extersal count low, The R

A

are yround soforenced while te output 15 autom sed te ong byl

o the supply vollage.

HEADPHONES

g

in selecting the hesdphone to be nsed, e followh

§ That the beadphoue had no box mwsonance amd bonec produce ess

FHNE

LN

Aot advantagy over speakors of not BOPORHE FUSO

teas giving the Halenor & more seoumie sonse of acoustios,

The Beadphons 15 considered o goud dovice Sy Batening bees

e
e
o
YN
o
[

s postabiity and privacy, The desion a selatively

sensitive headplione,

FPochnwsl spevifioations
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Fhe g rpple tn the cutput of a rectifier b stonthed ool by ¥ fler

eruil A capacitor japu Bler was used &

&4

182 YOLTAGE REGULATOR

e seous dyvpe o reputalor was

Y LRy

gyt desspn, Phe

regulator (9Y regnluton converty e |

U signal 1w steady Oy

ey



CHAPTER THREY

| CONSTRUCTION OF HLTRASOUND ©

A DETAILED CIRCUIT BLALRAM

Frg 31 shoes the complote chontt dipram of ulivssowud detogior

32 MATRIN BOARD LAYOUT

The components were propeely Tuid om o he be

e i b enabie casy
fault idestiBioation uthe case of iy maistenance o repatr The dinension
o

of cuch componont was taken info comsidoration i sond overspwding of

components within g particulsr space or point oot v hourd

A single vero board was used for the construction of the ulttesound

doteviorn

33 COMNSTRUCTION
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The compuunds were lald on the vern board with the ping pushed duough

the hole and the soldered The protruding excess pus

ot off using a

seatt cntter 1o avoid ndging of the components

"

sarefully done 0 avoud bodging two conducting poids. For 11

commechions, LU sockets were used 59 that any faeliy 1O could be veplaced

pasity without having o do-soldor amd reeselidor, o

CHEMEEL W iruin WO

alsn waed b jodng sepasstod nodes,

The fellowmg were comspdured while seldering

A i veas ensured tha the sobder fomed i g s pashdie rather

than @ vound batl

H A exveas foad wore removed from the bon

pinty o

ek

e componstis

A Alb components wore properly placed oo the fore soldurmg

50 a% to avourd any open chon

i3 The sobder bradpes fovmed weere alsp brohon wish the soldoning won,




34 CUASING CONSTRUCTION

e castng was construcied usiog 5 thin metd sheo

shinension of

the casing 15 about 10 cm X ons and a hoight of sbosg 3.3 o, Fhis

dimension chosen was made 8 Bide wider thay the &

s that the bosrd

san wit conveniently and also 1o allow wther parts of the fosipn Hhe the

transformer & s proporly




CHAPTER FOLIR

FTESING, RESULTS AND BISCUSSION (3

HimUETS

S0 INTRODUOTIHON

e entire worko was visusly ispeoted oo iy

ik b pnsnre had

£y

rythomy was o the night place

Tk

Py
TN

THE POWER SECTION

P2

The power section was fiest of albtested 0 voswe

the vutput voliage

oy b gnepsnre the voltuge

does not eseend the 9y required. Using g multin

avross the fermenal of the voliope wepulator, e sutpet voliape was

wicasurod o be B E8 vowhich i very vlose to the desred fnpas voltape

43 THE ULTRASGUND DETECTOR

4

\.

Seversd tosls wore condacied asing tus cagmpuend. The Srst st o be

LIRS EA 4

corductod was done wang sn abivasommd goscrste

sroand, Fhe ond gove g

cyackliog sound on the headphone. Another test was conduciod on the valve

of & car tyre. The sound on the beadphone ran

matant after the st




pyee was tesied, but on moving © the seoond tyee  Faing rushing SO i was
fenrd on the headphone indicating that the valve was lesking Subsequent

sest on other byres gave noganve reselis 1 was gl

wervedd that the closey

she probe g to the feak sie, the douder the signsl

As bor cloctriond systoma, g scan theouph o distieidmsee boy did oot result in

ay change m the sound outpat However, a o G eRiension By

with several plugs plugeed o 8 pave a orackhin Fhis sound was

ditferent from the sound obtwined ohen the boy s oo the

aaing supply mndicating that there was a problon with the comtauts of the

eqgupines and that of the bos,

By compariag the soand goality amony stby capgpment, the problem
H &

somnd fended 1o b guite difforent and cnabled the deteraination of g faall,

44 CONCLUSHON AN BRECOMMENDA T

"*.*.v'

PROBLEMS FACED AMND SOLUTHINS

Spveral problomsowere encountercd danng the d

s and coustriwtion of

the gystens. Some of them inchde:




i

i Mogeavaitability of some of the componean 2 Ol

I

fesstor was very ditficult o ol Alter sew

Fog

v, | had 1o

fook $or soraped electroni boards where Uuas able 1o find one. This

wis however time consuming. Anotho bnp oonponent thi

Sdavesd the

was didtioud o Bod was the glivason i

wssh

{11} The power supply source was Himitod by

cutdoor apphicaiion. Because the powsr w

exmtension cabdos were needed for ougdon

{84} When testing the crcy fyony 1/

stggaad sonvees, Phes made the detee

thew presencs. The vartable susiston o

decoder was varied untd the signals we

{iv} Another problom encountered was durtig the twating of clectrical

syitems. The exdremely dangerons vols

sy josting of such

systeans a bithe wore difficodt To add s, the probs was not

i
&

Brought too vloxe o the oleamival Boes o pvoeld contact and

lectrocntion

A
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4.5

AREAS FOR FURTHER IMPOVEMENT

sy rechuodopy i dynamie aud sueks b mahe

reconunund that e Bllowing wuprovemenis be s

sov bt vesults can be

Fhe syatom shoubd be bterfaced with a comyn

studiod castly and scourate determination of faabis be made,

o that nunute faulis can

That the seositpaty of the system b tnprovad oy

b gasily desecied

The systens should be sotoriecd 5o that i o Ll 1o places that naght be

tou Bigh or dapgerous for Banans and alse to onsire that the entire systen

s

t5 seanned through,

The desten of the power systom should be based on Battory so thas voan be

woe of power s not

readihy avaslable




46 CONCLUSION

sithout iy highs and

The desigo and cossiustion of iy project wi

fows, Dt Tor persistonve and constant offort, sy Ctha progect was

woand the cmng

achieved st 1 3s a thing of prade fovme. my sup
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