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T.E. (Electrical)
COMPUTERAIDED.DESIGN OFELECTRICAL MACHINES
(2019 Ratter np(Semester-11) (303149)

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:

1) Answer Q4 or Q.2,Q30r Q.4,Q.50r Q.6, Q.7 or Q.8.

2) Figuresfto‘the righi side indicate full marks.

Q1) @ Explainthemechanical forcesdevel oped under shortGircuit conditionin

atransformer and the measures to overcame it. (Aiy two) [6]
b) Explan the procedure for the calculatien of no lead current in the three
phase transformer. [6]

c) ~A600KVA, 6600/400 YV, 50 Hz; threephase core type transformer has:
Width of LV winding = 3CM; Wi@lfh of HW-winding = 3 cm, width of duct
between LV and HV = 2 CMwbérgnt of MV and LV windings = 40 cm,
length of mean turns=1.5m, HV4winding turns = 220, p, = 4 x 107 H/m.
Estimatetheleakage reactaQ& ef theétransformer referredtothe HV side.[ 6]

¢/)"OR
Q2) @ State the various-asstnptions rade during the calculation of leakage
flux and leakagereagtance. [6]

b) Draw thegenedizedflowchart of computer aided design of atransformer [6]

c) Asnglephasg, 400V, 50 Hz transformer isbuilt from stampings. Thelength
of theflux,path'is 2.54n. The net iron areais 2.25 x 10°m?. The nymber of
primary turnsare 800: Theiornlossat theworking flux density =2 6 W/Kg,
staekingfactor =10:9, weight of ironis 7.8 x 10° Kg/n/ Jota.magnetizing
mmf is 1989 A. Calculate the no load current of thetransformer. [6]

Q3) @ Determinethe main dimensionsof a250 H.Pthree phase, 50 Hz, 400V,
1410 rpm, 4 pole, slip ring induction metor. Asstime the following
dataefficiency =0.9, power factor=0.9 speeificmagnetic loading=0.5
wh/m? , specific electric loading=30,0000/A/M, Winding factor=0.955,
ratio of corelength to core pole pitch= 1:2. Themotor isdeltaconnected.

Assume the nearest synchronous speed as 2500 rpm. [10]
b) Explainthetypesof AC windings. (any two) [7]
OR

PT.O.



Q4) 8
b)

Q5) 8
b)

Q6) 8
b)

Q7) 8

Q8) 8
b)

Derive the output equation of a thrée phase induction motor and also

state the significance of the termsiriyolved. [7]
Explain the specific electric loadirg and the various factors responsible
for the choice of specific electri¢ loading. [10]

Explain the design of rotor‘dots, rotor bars and end ringsfor a squirrel
cage induction etar. [10]
For athree phase, 50Hz, 10 KW, 4 pole, 400v star connected induction
motor considerthe fohl owing details. diameter of stator= 15 cm, average
flux densify=0.45wb/m?. Length of stator core=9.cm, power factor=0.86,
number‘al’ statarslots=36, efficiency=84%, current density=5 A/ mm?,
number’ of roter slots=30, number of condueters/ slot for stator=12.
Desidny'the‘figtor bar section and end ring*by calculating the rotor bar
current, area of rotor bar, end ring current.and area of\end ring. Assume

the rotormmf as 85% of the stator mmf [8]
OR

Devivetherelation for the end ring current in terms of the bar current for

asquirrel cage induction motar. [10]

Discuss the various factors whichaifect thechoice of length of air gap
for athree phase inductionmotd. Why-generally the air gap should be

as small as possible. ( [8]

.

Draw andexplainthe generzﬁ‘zed flow'chart for design of induction motor.[5]
A 75 KW, 3300 Vy 50¢H2, 8 nole, three phase, and star connected
induction motor_has fnagnetizi ng current which is equal to 35% of
full load current,/Calgulat€the value of stator turns per phase if the
mmf required for. flux dénpsity at 60° from pole axis 500 A, winding
factor= 0:95, efficiency=0.94, power factor=0.86 V7
Explainthe procedure to find out MMF required for air gap, statarteeth,
and stater core, rotor-teeth and rotor core of an induction moton™  [9]

OR
With the help of neat sketches explain the differenttypes of leakage
fluxes in an induction motor. (any two) [9]

Explain the effects of ducts on cal culations of inagnetizirig current. [5]
Estimate the magnetizing current of an 11 KV, 50 Hz/ three phase, star
connected, 12 poleinduction motor. The stator’ giaméter is 90 cm, length of
stator bore is 25 cm, stator has 108 déts with48 conductors per dot,
average flux density is 0.6 wh/m?. Ampére tns for iron parts can be
assumed to be 45% of that required for air gap, 'stator winding factor = 0.955,
and gap contraction factor = 1.093 and lengtih of air gap is 1 mm. [7]
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