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USN 10EE54
Fifth Semester B.E. Degree Examination, Dec. 2013/Jan. 2014
DC Machines and Synchronous Machines
Time: 3 hrs. Max. Marks_,_:;l’()()
Note: Answer FIVE full questions, selecting “o
atleast TWO questions from each part. ,
PART - A
1 Derwe the expression for emf induced in a DC generator with usual nbtatlons (06 Marks)
Draw the 10 foad characteristic of a DC shunt generator and comment on its shape. Explain
how crltlcafq'ps,lstance can be found out from the no load charactenstlc (08 Marks)

A 6 pole, 148 Ab&i shunt generator has 480 conductors and is*wave wound. Its field current
is 2 A. Find the demgglnetmng and cross magnetizing amp.t};ms /pole at full load if

i) The brushes are atthe geometrical neutral axis (GNA)

i) The brushes are shiftgd,from GNA by 5° eleclyiléai

ii1} The brushes are shlﬂeﬂ(ﬁnm GNA by 5° mech (06 Marks)

Classify DC motors accordmg toa‘[hem ﬁek{hmdmg connections. Draw the circuit diagrams
and write the voltage and current retﬁtmq.shlps in all the types. (10 Marks)
With the help of relevant characler1§t1qhe'xplam why a series motor should never be started
at no load. (04 Marks)
A 200 V DC shunt motor tak%? 2’) amp at- r@tgd voltage and runs at 1000 rpm. Its field
resistance 1s 100 €2 and am&ature resistance” ‘J@..,Dl Q2. Compute the value of additional
resistance required in the ature circuit to redute th;: speed to 800 rpm when

1) The load torque is ;p}bportlonal to the speed b

i1} The load torque-qS}propomonal to the square of the bpeed {06 Marks)

A

What are th {psses occurring in a DC machine. Explain how do&they vary with the load.

Derive the, c()ndmon for maximum ethictency of a DC generator. - (08 Marks)
Draw th“e power flow diagram of a DC long shunt compound generétqr ?’ld explain.
P (04 Marks)

A J‘Q?KW 250 V shunt generator has total no load rotational loss of 400 W -the armature and

field resistances are 0.5 © and 250 Q respectively. Calculate the shaft power input and

efficiency at the rated output. Also calculate the maximum efficiency and the cortesponding

power output. (08 Marks)

Explain, with the help of necessary circuit diagram, how the efficiency of a DC genérator

and motor can be predetermined by conducting Swinburn’s test. Obtain the efficiency -

expressions for the motor and generator. (10 Marks)

Two identical DC shunt machine, when tested by Hopkinson’s method, gave the following

data :

Line voltage =230 V

Line current excluding the field current = 30 A

Motor armature current = 230 A

Field currents 5 A and 4 amp. The armature resistance of each machine is 0.025 Q.

(alculate the etficiency of both the machines. (10 Marks)
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... each phase is capable of carrying 650 amp, what is the KVA rating of the machine?
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PART - B

Define pitch factor and distribution factor. Derive the expressions for theses factors. Explain
the effect of harmonics on them. {10 Marks)
A 3 phase 8 pole 50 Hz star connected alternator has 96 slots with 4 conductors /slot. The
coil span is 10 slots and the flux per pole is 0.06 wb. Determine the line emf generated. If

(10 Marks)

Wftﬁ’tbe help of neat sketches, explain how the voltage regulation can be determined using
EM}E"’@‘bod from the O.C and S.C test results. U {10 Marks)
A 220 V,é,@}Hz 6 pole star connected alternator with armature regidtahce 0.06 Q /phase gave
the followingidata for open circuit and short circuit charactdrietic. Find the % voltage
regulation at fiilllgad current of 40 amp at a power factor of(.8-lag by mmf method.
Fieldcurrent ;A 102 ] 04 [ 06 08 [ L0 [ 1.2 [ %4718 |22 26] 30
g('; V""]tage’ Ph 1 1671335 | 502 | 67 |84.3 (9937 12 | 134 [ 151 | 164 | 173.2) 179
SCourrent Isc A | 6.6 | 13.2] 20 [265]324 |40 14631590 — | - | - | -

(10 Marks)
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What are the conditions to be satisfied when two alternators are connected in parallel?

Derive the expressions for synchronizing power and torque neglecting the effect of Ra.
' (10 Marks)

Two identical 3 phase alternator wofk in paraliel and supply a load of 1500 KW at i1 KV at
a p.fof 0.867 lag. Each maci__x_iﬁu supplies half the total power. The synchronous reactance of
each machine is 50 )/ phgs'é‘mand the resistance 1s 4 Q/ph. The field excitation of the 1
machine is so adjusted th&fits armature current is 50 Adagging. Find the armature current of
the second alternator agid the generated emf of the first~ (10 Marks)

Explain why a synchronous motor is not self starting. Br.iéﬂjf explain the following starting

methods in detait, e
i) Auxiliaxy motor starting e
i) Indﬁ&iﬁn motor starting, s (10 Marks)
Briefly ‘explain the effect of varying excitation on armature current and power factor.
v (10 Marks)
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