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S Tlme Thlee hOulS . ,' Maxlmum 100 malk% '.

Answe1 ALL questlons

PARTA—(mxz 20marks)

) .__'_State th_e' pﬁncipl_es of Electromechanical_ ene’rgy_ convers_i()n. AR

AL two w1nd1ng magnetlcally coupled system has N, tulns in pnmary and Nz' R

turns in secondaly windings. Show the relatlonship between nlagnetlzmg_

_ 'mductances L wp and L, of the wmdmgs respectwely

- Give the expre_s_s_itm for _tr_ansfer function_s of D_C _motor. RER

Under what _conchtlon the mechamcal powsl developed m a dc motor w111 be" L B
_maxzmum" o e

10,

Mention different type of reference frame theox"ie_s. : o

*

Sketch the arbitral‘y reference-frame equivalent _circui_t for 3¢ RL.Ci;{‘Ci:l_i.t. L : _, T s

What do mean by steady state operation of symmetric induetion machine? .
S | - ) E . [T T
Give the expression for torque of induction machine.

What is rotor angle?

What is called Kron’s primitive machine?




PART B — (5 x 13 = 65 marks) ' : : 14, (a) From first principles, derive the voltage and torque equations of a three
| ‘ ' ' phase symmetrical induction machine.

11. (@) () Derive the general expression for torque in terms of energy and ' - ‘_ R Or

co-energy ofa doubly excited rotating electro-magnetic system.  (8) - P ) (b} © For a 2 pole 3 phase wye connected salient pole machines, derive the

- e'-xpressions- for per phase winding.inductances.

Tan Derlve the general expression for force in terms of enelgy and

~ ener.gy ot stngly excited linear actuator. .= . ® '15. (a) Obtain the dynamic model of tlnee phase synchronous machine- using

Or . o L S 'parkstraneformatmn

. (b)  “Two coupled coils have seifand mutual 1nductance ofovel ace1ta1n range e R O o e PR
' : ofhnear displacement X R .; e e e e T (b) ) Bneﬂy explam the genelahzed the01y oflotatmg eleetncal machmes o
. . '”Ln = 2+-:~l-.-_ 'L22. :1+ ! 'le “*L21 i [T e B R 3_':. R . ' PART C— (1 % 15 = 15 marks)

:_:;'_-The hftlng magnetlc system shown in. flgule below has a squaie cross.'
-+ section of 6 x 6 cm? The. 0011 has 300 turns and a ‘resistance of 6 ohms IR
-'f:_f'_:Neglect 1eIuctance of the magnetlc core and ﬁeld fungmg in the air gap

_ '_ :r:. : _The.ﬁlst (:011 is excrted by a constant ouuent of 20 A and the_eecond by a"l:f' - o
A "conetant cuuent of 10 A Fmd R e SR

& Mechamcal w01k done 1f x chan es from O 5 to 1 mete1 : G
() g ~'The air gap (X) is 1n1t1a11y held at 5. mm- and a dc source: of 120 Vis

G _connected to. the co1l Detelmme the et01ed energy and the hftmg_'_"_' SRR
o120 () ':-._-;.'Draw' and explam the bpeed torque characterisucs and \/I characterlstrcs i (i) jhe air gap u(.) is agaln held at 5 mm and an ac source 1.4U V (rmS)_ S
, i _of the fo]lowmg dc machmes in motormg and genelatmg modes (13) S emeo e ein e g 50 Hy s connected to the coil, Determme the average value of the___-_. R
R N B T L T T R R e T 'hft force and comment on the results L (7) s b
-_ (i)’f Seues S T e T L T T T R T T

RS ( ) Shunt

( ) Ene1gy eupplred by each electucal source S _'_.':_(1._3)_:.':' i

. (111) Compound

: (b) ._.,_7_'.0bta1n the torque and voltage equatlons of the pennanent magnet_:__.-i.;—:.; L
DCmachme : B S e S

'IOr ——

de%“wfa)“—%r“a“thiee*phaseﬂsymmetlmar stator-windingsof -induction: maemne ST
: (b) '_ "A 4 pole 7. 5- hp, 3 phase mductlon motor has followmg parametels

o obtain the voltage equatlons in albltrary 1eference frame and also show IR S
then d-q equwalent c;rcurte Lo

e BT e et 10203 Q, L, =0035H, /=015 Q, I, =0.0016H, L =0.0007H. -
R O.r_. AT o e e L The machme is supplied from a 110V line to neutral 60 Hz source.
T T R S e R S D) @y is held at zero, Calculate 7, and express I, I,,S (mstantaneous)

" .:.(b) - Derwe the formulation of tlansformatlon Of 3 phase varlables to a-.:. o . “and I, assuming an abc sequence (11) Repeat @) if o, =@, and friction i

_statlonary 1efe1ence frame L and wmdage losses are neglected S :: = .. (15) i

.(ii)'.' App}.y qu tlanSfmmatmn to series RL ‘circuit and dem‘re.'arl_...'._. o
. expression for current and. voltage (1) w1th mutual mductance St
(2) without mutual 1nductance e : e

!




