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SECIIOI\ A

ar

(c) aiguie Ql(c) sho$s a siftplc applicaiion or e ldtomaaner ic .oncept incdc.
'lhc corc ol rhe crde it made of silion nccl, lor snich rhe S }/relarionship

Lrplain cledl, lhe ditleenccs beNen frinsins Uux ad leakage nu.

An electromasnet ofebtrsul cross section shown in FiguE Ql(b) hos a

right\ sound .oil Ni$ 500 rums. The inner and rhe ou@r adii oi lhc
n.gnetic core d. l0 cn dd 12 5 cm, Gpecilel! hd its th,ckncss beins 2
cm. lhc lcn$h of lheair-sap is I mm lrthecudont(, in rhc coil is 3,1 and
produFs a flux densily (r) ol 1.2 ler'1, ln rhc ait-3ap (no fringins eifecl),

(i) The m,gneric neld int nsiry in lhe maSncric coie (l/) and in rhc an-

{ii) Thcrclotirepermeabllnydrd€masndric material of tcorel,,)
(iii) Thetoul Eluclance(.r@rorfienaS.crccoEand0r gap

A 6 !6Jllt eJt'rq) !.sla

h has aunilom crus *c onalar.aolo.2 'rdd adem parh lengrh of6d
Coih l. 2, and I cmy 5 ,1. 10,1, and 2 ,,1. rcsp.dively in fte diftcrions ,s
depicr.d in $o fi8urc. Coik | lnd 2 have 350 and 750lurns, rcspecllcly ln
ordo to caiiy the load as shoNn In fie fi9urc. !tobl llux ol l ,,/el?/ need to
beestlbLished inrhccoie D.rcninetnenumbcf ofrunsof coil3soiharrhc
cdchascnough ninimum t rYcr ro €n] rhc lotd



SECTIO] B

02 (a) (D Name rhe rwo pri.ciple pans ofs lranslormcr
(ii) Lxplain how a vohasc is induccd in ihc secondary windins of a

tdsfomer
(ni) Idcntitrhc ro$es rrcduced in a knsfomer

(srnarkt

(b) A li tVA. 230or2i0 V- 50 H2 hsformer is io b€ detemined. The o!.n_
circuir aDd the shod cncuil lqns s€re pcdormed on the primary side ot the

tansfome!, and the following data wcrc uken:

upcn.( i( 
'ir 

re9 
'on 

p"n.o ' \for-'\u r rc{ ror p-iTn\

(i) fhe approximate equi!.Ledcircui! eilded ro rie pridrrv rde
(ii) th. approximare equiralentcinuit cleftcd !6 de *cond2D sidc

Q3 (a) Llxplain *hr is il imposiblc for an rducrionnobrb opeBtc rtsvnchNnous

(6markt

(b) A rhree-phas.25 hp,460 v,50 ll7, 1960 Dm, woundr.
has thc,bllosing equivalenr cEun pdamerer:

R, 0.:5 O X =1.2()
ll: =0.2O Xi = l.l o

l l'c mor. . ornc.kd o d rl-,cc_pMr' 460 V'0 l l/'Lnnh

(i) calctrlate th. numb€rofpoles oi$e nrhinc
liir (JlculareLhc'hLngrotque
( i , . al.u.are rnL \d|.. I rhe e\ endl 

'e 
i. rnc|cqu rcd ir r1c\ nl',{ ol

tt. roror, (ur.r.h rdJIhr md mur ro_quc o!!ub Jt nMing



a4 (a) lrxplaln, using lhasor diagdds, whar happcns to ! slnchroious motor as ns
field cunenr is incleased.

(b) A 440 v. fircc-phase, 50 Hz, 
^{mnectcd, 

synchronous motor hls a

synchronous rcactance of 16 (!phe. lrs amaruie windine resistancc h
ncgligible whc. the nolor rulsat a sp€cd o11885 Ed's. n consumcs 9 kw
and rhe excirarion vohage is 560 V. Calcubrci
(i) Line cunen!
(ii) Pouer fadd.
(iii) TorquednSlc
(i!) Torquc indued by thc motor

200o (cuirenry sel to o0l))

Q5 (a) (i) ldentirt thc m,jor adv.nra8es orDc moro6.
(ii) Sketh Ih. equivalc cncuit foranr 3 typesorDc frotod.

(b) 
^ 

230 v. ls hp, 1800 en dc shum notor ha.lull load lrmstuE curcnl of
on a !1fl ope'r'.8 d 

'rrL 
londr'on . h 5.lar{,eirtr rr

=80()
=0-

^matore 
rcacrion is iercred Itbuld fom belon is lne mtencnzton curye

of$is notor and bkd ar a spced ofl800 rpd.

(i) Thc spsed olthis motor when runningal rated condirions
(ii) The outpur brque of$k motor shen the dutput po{er $ 7 5 hp at

(iii)

(v)

The coDper los*s a.d roDlional losss in $is noror ar full load

The cilicicncy olthis moor ar fullload
Whar would happen td ths noror ifits lield cn uir were to opcn? Ald
khr r F.pccd rterrni.condiDn ls{rc icsmJ Lre Fr.rion



Q5 (d) Lisr anr four adunkgerofelecric drircs.
(4 marks)

(b) lypically in notio. cohrol oiel{tic drives. it h.s fod.)p.s otclosed-lop
contml. Skcrch ant lhr of $en block diagram sd inEl'ru de main
runcrion of crch conkol respectilel!.

(21malkt
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