B.Tech.

Second Szmester Examination, May-2011
Electrical Technology (EE-101-F)

Note : Atwmnpt any ene question (rom cach Section. Section—A i: compulsory.
Section—A

Q. 1. (a) State Kirchhoff’s voltage law.

Ans. Kirchhoff’s Voltage Law : K.V .. state that algebraie sum of voltage drop and emfin close
loop 1s equat 10 zero, '

Q. 1. (b} State superposition theorem.

Ans. Superposition Theorem : In a lincar bilaicral network current flowing through any branch
will be the suni oi currents fiowing through that branch if each gencrators are considercd separately and
others are iepiaced vy thelr oguivaient resistance.

Q. L. (¢) Define RMS and average values.

Ans. R.MS. Value : The RM.S. or effective value of a.c. current is cquivalent sieady current
which when atlowed te flow through a given circuit fora given time produces the sawme amount of feat .
produced Py o alternating current when wiowed to low through the same cireuit tor sanmie tinie.

Averase Value @ Average value is the anithmetic sum of alf the values divided by total number of
value tused o s e sum. The sverage value of anv evele of wavelorm is arca tnder wiveiom
divided by 1 peinod.

Q. 1. .d! Steite parallel resonance.

Ans, Foaraller Kesonance @ In paralict vesonance the towl reactive component of the paoal!
R-L-C or LC ireuit become zero.

Q. 1. i¢; What are eddy currents 7

Ans, liddy Currenis : When a conductor, such as arpiature core in a generator 1s cither novea i
relative 1o magnctic field or present in o magnetic field of varyving current then the induced emi are
produced. These emit set up induced currents which circuliie in lurge number of closed concentric &
usualty short are througiout the solid mass of conductor. These currents are catled cddy e =

Q. 1. (f) What is synchronous speed ?

Ans. Synchronous Speed @ Specd of e e magne G eid g ane induats o o
synchronous motor is given by the synchivnaote oocld
RN
N
[‘?

N, = syrchronous speed
J = frequeney

7

Q. 1. (g) Give difference between wattmeter and energy meter,

-

= no. of polls.

Ans. Waumeter is an indicating {Instantiaeous) instrument while the cpergy meter is an
integrating type instrument. Wattmeter measure powdot meng, stidy, matarial l-og on to http://www.ululu.in/



Section—B
Q. 2. Draw phasor diagram of transformer on no load and full load (resistive, capacitive and
inductive).
Ans. No LOAD Phasor Piagram :
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Capacitive Load
Q. 3. (a) Explain how 3+ power can be measured by two-wattmeter methed for a balanc..
load.
Ans. 3-¢ Power Measurement by Two Wattmeter :
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Instantancous current through W) =7y
Instantancous voliage across W, =V, -V,
Instantaneous power of W =T, (2% = Vy)
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Instantancous current through Wy =1,
[nstantaneous power voltage across Wy = Vg -V,
Instantaneous power of Wh = [, (V, =V
Wy +Ws =1, (Ve =V )+ i (Vy =V
=ApVe —dpVy +1,Vp =1 Vy
[V +1p Vg =Vt +iy)

il

i

lk“[\’ ke IBVB + Iy ‘/’y

Wi + W5 = Total power
Q. 3. (b) Derive relation betweenl; & I,,,V, andV,, in case of star connected three phase
circuit.

Ans, Relation between hine voltage and phase voltage in star connection :

Vey = Ve =V
= (V‘, + Vy )OS 30

=2V, cos 307

1

=2V, VA=

ph

-

’ RV
"/ = \’/-\ ‘/m’i

Line current = Phase cu.rent

1[. = Ipll
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Section—C

Q. 4. (a) State and explain Norton’s theorem.

Ans. Norton's Theorem : Any two terminal lincar nclwork containing resistances independent
voltage suurce and current sources may be replaced by an equivalent current /. in paralicl with
resistance R; so that voitage between the two poimts in the network = /- R, where /= short cireuit
current of network between the two points and R, = resistance of network viewed from these point when
all sources emi have been replaced by their respective resistances only.
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Q. 4. (b) Calculate the current flowing in the 5 Q, branch AC of the circuit, using Nodal
analysis.
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Vi 8V
s s
Vi = 2.9 volis
vy, =—-0.56 volts
Ve = = 2.66 volts
Vi =V 25+056

J= LT —=0692 amp.
5 5

—

Q. 5. (a) State and explain Millman’s theroem.

Ans. Millman Theeorem : Millman theorem state that a network which contain number of parallel
branches. Eachi branch contain a resistance in series with a voltage source can be replaced by a network
containing a series resistance R, and a vohage source V. any.
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Where, ¥ = —
R

Q. 5. (b) In the network shown in fig. find the resistance between the point A and B.
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Section—D
Q. 6. An inductive coil of resistance 15 Q and inductive reactance 42 Q is connected in
‘parallel with a capacitor of capacitive reactance 47.6 Q. The combination is energized from a

00V, 33.5 Hz a.c. supply. Find the total current drawn by the circuit and its power factor. Draw to
scale the phasor diagram of the circuit.
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Ans.

~ Y
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7, =15+ j42
4 = 70.40 Lagg.
[, =200/746=42 Amp.

I = 44840335 = j0942) + j42 = 15 - j0025
Vo= 0 20+ JEGE 0 - 05 = 1200 + 160G
Ky =1200/1000=12
Kyap = 1600/1000=16

Ky =127 #1067 =2

Vy, = (120 + j60) (= 4 = j81= 800~ j1600
Ky = 800/1000=08 L
W mme e AR o0 T -
Kyy = 4087 +(10)° =1.788
Y= y/\ + Y{g =005 +i()
Ty = (204 j160) (005 + j0)= 6 + 8
=10 £53°8
I=1,4 +1p =(10+jO)+(-4+ 8 =6+ 8
=cos0° =1

Q. 7. Explain basic principle, working, construction of 3-¢ induction motor and find the
induced EMF in stator and rotor windings. -

Ans. Principle : Induction motor works on the principle of Faraday’s law of electromagnetic
induction. i.e., whenever there is rate of change of flux across on conductor an emf will induce in
conductor.

Working : When 3-¢ winding of stator is connected to 3-¢ supply then the 3¢ current in stator
winding produces a rotating magnetic ficld which rotates round the stator at synchronous speed. This

rotating flux passes through the air gap and cuts the rotor c%(}uggpeDéjteut )}hne“r,etlgﬁ%ei y_%lgch QS‘W?P&-// ululw.in/



them (starter {1x and rotor) emf{ induce in the rotor conductor since the rotor conductor circuit is close so
induce emf produces the 10tor current which start flowing ia the sotor conductor, consequently a torque
producing condition is established as per Lenz’s Taw the rotor start rotating, in sanie direction with stator
magaetic field.

Construction : An induction mowor has two main parts stator and rotor,

Stator is an outer stationery hollow cylindrical structure made of laminated sheet steel. The
lamination are sfotted oa their inner periphery. In these slots normal a three phase winding is placed
which constitute a stator winding.

Rotoris an inner cylindrical core, built of faminated sheet steel strips with partially enclosed sjots
the rotor is of two type squirrel cage and slip ring.

Frequency of rotor cnrrent (or emf)

. . 1207
Rotor emf frequency f'=8 x—-x ]—1:(—)
4
f=5
Rotor emf is given by
N,
[5')‘ = E‘ -
2 Ny
E, = Rotor emf
E, = Sutor emf
N, = Rotor No. of turns
N, = stator No. of wrns.
Section—E

Q. 8. (a) Explain working principle of DC machine and derive emf equation for it.

Ans. Principle of D.C. Machine :

Case I : In casc of generator when a conducting coil is rotated in a magnetic field the flux linked
with the coil chaunges due to motion of coil due to this an emf is induced;

Case I1 : In case of motor when a current carrying conductor is placed in magnetic field a [orce is
excited on conductor.

EMF Equation : EMF generated in parallcl path and also in the whole winding.

NP 7
Ex : E, = ﬂ’___ X — volts
§ 60 A
EMF / conductor = ¢NP/60 volts
Time for revolution = N/60

For fap wound

PN
PR
60
Wave wound .
Py ZN
&7 604
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Q. 8. (b) Explain construction, working and EMF equation of transformer.

Ans. Construction : Construction wise transformer consist of tollowing main parts :

(1) Core

(iiy Winding

(ii1) Insulator

(iv) Cooling arrangement
(v) Conservator and breather

Working : When ever an aliernating voltage is applied to the primary winding an aliernating flux
is set up in primary winding. This flux through core came in contact with primary as well as in secondary
winding. Hence produces an EMF £/ in primary and £, in secondary the secondary emf £, produces a

terminal voltage V; at secondary winding.
EMF Equation :

Flux ()

Average rate of change of flux =bom / 1/ 4,
= 4¢,,f Wb
RMS value of the emf induced per turn
=4f ¢, x111=444f ¢,
RMS value of the emf induced in entire winding
=4f ¢, X111 x N,
= 4.44f ¢,,N (volts)
Ey = 444f ¢,, Ny (volts)
E; = 444f ¢, M, (volts)
Q. 9. Write short notes on :
(a) Energy Meter
(b) Moving iron type instruments
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Ans. (a) Energy Meter : Induction type encrgy meter is used for single phase a.c. measurement
and based on the fact that torque is produced when reaction between flux of an AC maguet and the cddy

current induced by the {lux.
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Fig. Induction type single-phase energy meter

Construction : It consist of :

(i) Two laminated electromagnets arc is excited by load current and other by the current
proportional to voltage.

(i1} A thin aluminium disc is mounted between two magnets so that it cuts the leakage fluxes of
both magnets.

(11i) Log Adjuster : In this instruments it is absolutely essential that the shunt coil flux log behind
the voltage by 90°. This is accomplish by fog adjuster.

(iv) Control : Instrument is spring control. The springs arc fixed to the spindle of rotating
aluminium disc having a pointer.

Operation : The shunt magnet produces a flux which after correct adjustment by copper bands
logs behind the applied voltage exactly by 90°. The series magnet produces a flux ¢; which is in phase
with current . The flux ¢, and¢, induces current e, and e, respectively in the disc which logs behind the
respective fluxes by 90°. The eddy currents are set up by these emfs.
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(b) Moving Iren Type Instruments : Moving Iron Instruments can be two basic form :
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(b)

Fig. Moving iron instrument :
(a) attraction types; (b) repulsion type.
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Attraction Type : Its operation depend upon the attraction of single picee of solt Iron into
magnetic ticid produced by stationery coil which is excited by current, voitage under measuremein when
the current flows in stationery coil the iron vane 1s attracted o field of stationary coils irrespective of
the direction of current flowing in the stationery coirll This attructive force so produced rotates the
MOoVving sysiem.

Repulsive Type : This type of instrument has siationery cotl and two soft fron vares one of which
is stationery while the other is movable. The fixed vanc s attached 1o the stationery coti {rame whiie the
movable vane is attached to the shatt of the instrumen: when the current flows through movabte coil the
two vanes get similarly magnetized thereby resubting @ Foice of reputsion between them. This force
rotate the moving systen.
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