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[6009])-330
T.E. (Electrical £ngineering) (Insem)

COMPUTERAIDEDDESIGN OF ELECTRICALMACHINES

(2019 #attern) (Semester - I1) (303149)

Time : 1 Hour| [Max. Marks : 30
Instructions to the candidates:

D
2)
3)
4
)

01) a)
b)

02) a)

b)

Solve Q1 on Q.2,(0;3 or Q.4.

Figureés/to theight indicate full marks.

Nedt diggrarissmust be drawn wherever necessary.
Assume suitgble additional data, if necessary.

Use of nem-programmable calculator is allowed.

State and Explain the different modesyof heéat dissipation. [6]

Write various specifications ofra transforer as per IS 2026 part - 1. [4]

A field coil has a dissipating, surface of 0.15m? & a length of mean
of 1m. It dissipates loss ot:450 watts, the emissivity being 34 watts/m?.
°c. Estimate the final §teady témperature rise of the coil its and its time
constant if the cross\section©f the coil is 10050 mm?, Specific heat of|
copper is 390 J/kg. %e,The space factor 0.56. copper weighs$
8900kg/m’. [5]

OR

Derive the expression for heating curve with usuai hotations and hence
define heating time constant. [6]

Write the functions of Tap changer, pressure.release’valve, conservator
and breather? (4]

What are different types of winding used in @transformer? Explain any
two. [5]

PTO.



03) a)

b)

04) a)

b)

Derive the output equation of a threepHase transformer with usual notation.
[S]

Explain the procedure for the design on tank with cooling tubes and
derive the relatiofifor the'number of cooling tubes. (4]

A 200 KVA, 6600/400V, three phase transformer, delta/star connected,
50 Hz, corétype transformer has the following particulars: Maximum
flux density’= 13,wb/m?, current density = 2.5A/mm?, window space
factorf=/9.3, (@verall height = overall width and use three stepped core,
stacking Factor = 0.9, emf per turn = 10 volts. Width ofdargest stamping

= 0.9d andnet iron area = 0.6d* Calculate overall core;dimensions. [6]

OR

Derive the relation (A, / area of cikctimscribing circle) and (Agi/ area of

circumscribing circle) for squaté<core (4]

Derive expression for the ganditiomof transformer design for minimum
cost in terms of total fost” of dron and copper cost for three phase

transformer. [S]

Design a suitable cooling/tank with cooling tubes for a 500 kVA,
6600/440V, 50Hz, 3-phase transformer with the following .data.
Dimensions of the transformer are 100 cm height, 96 cm length ‘and 47
cm breadth. Totatdoesses = 7 kw. Allowable temperatute ¥ise for the tank
walls 1s 35°c. tubes of 5 cm diameter area to be.used. Petermine the

number of tubes required. [6]
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T.E. (Electrical Engineering) (Insem)

COMPUTERAIDED DESIGMOFELECTRICAL MACHINES

(2019 Paiter n) (Semester - 11) (303149)

Time: 1 Hour] [Max. Marks: 30
| nstructions to the candidates:

1)
2)
3)
4)
5)

Ql) g

b)

Q2) g

b)

Answer Q.10rQ.2, @.3'0or Q.4.

Assume sditabie data'if necessary.

Figuresfto/the rightindicate full marks.

Neat figures mustbe drawn wherever necessary.
Use©f non-programmable calculator is permitted.

Listtheheat dissipating modes. Explainwith justifieation by which mode

most\of heat is dissipating? [5]
fnithe design of the transformer if Le\/. winding is placed away from the
eore what are disadvantages of the.same., [4]
Explain thefunctionsof transformer auxiliaries: [6]
1)  Tap changer,

i)  Pressurereleased/alye, and
i)  Breather and conservator
OR

With usua notations, derive the equation for temperature rise - time
characteristicsfor.e ectrical machines. [9]

Explaintheeffect of selecting higher valueof B rthan the niormal valuein
the overall design of the transformers. [4]

A field winding has heat dissipating surface’'of 15m#and length of mean
turn of 1 m. It dissipates loss of 2850’ W, the emissivity being
34 W/m?-°C. Calculate the final steady.temperature rise of the coil and
itstime constant if the cross section of the coilis 100 x 50 mm?. Specific
heat of copper is 390 Jkg-°C. The space factor is 0.56. Copper weighs
8900 kg/m3. [6]

PT.O.



Q3) 8
b)

Q4) 8

b)

Derive the equation for voltage per turn E, = K Q [4]

Explain the design of core of trarisformers to determine the overall
dimensions of core (width and higight of the magnetic frame) three phase
core type transformer. [4]

Estimate the maimdimensions including winding conductor areas of a
three phase delta-Siar core type transformer rated at 300 kVA, 6600/440
V, 50 Hz,. A suitableteore of three steps having a circumscribing circle
of 0.25 m diarrieteryand leg spacing of 0.4 m is available. The emf per
turn is 85.\) Asstime a current density of 2.5 A/mm?, awindow space
factor 01:0.28 and stacking factor of 0.9. [7]

OR

Derive theexpression for the determination of number of cooling tubes
in the transformers. [4]

Desigh the windings for three phase, 100 kVA7 11000/433 V, 50 Hz,
Peita/Star connected, tappings at £ 2.5% and = 5% on HV winding
distribution transformer. Assume guitable cuirent density. [4]

Determine the main dimensiongsei thé-core of three phase 350 kVA,
11000/3300V, Star-Delta, 50 Fiz,)Coretypetransformer. Assume: Voltage
per turn = 11, Maximum flex.density-= 1.25 Wb/m?,Net cross section of
core = 0.6 d?, Window spagce factor = 0.27, Window proportion = 3:1,
current density = 250 A/em. [7]
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T.E. (Electrical)

COMPUTER AIDED DESIGN-OF ELECTRICAL MACHINES

(2019 Pattern){Semester -1I) (303149)

Time: 2%: Hours] [Max. Marks : 70
Instructions to the candidarés?

D
2)
3)
4

01) a)

b)

02) a)

b)

03) a)

b)

04) a)

b)

Answers Q.1 orn0;2, Q:3'or 0.4, Q.5 or Q.6, Q.7 or Q.8
Figures to the night side indicate full marks.

Neat diagram musit\bé drawn whenever necessary.
Assume'suitable-data, if necessary.

Explain“the procedure to estimate the no load current of three phase
transformer. [6]
Calculate the percentage regulation at full load 918pf lag for a 300k VA,
6600/440v, delta-star, 3 phase, 50H,, core/type transformer having
cylindrical coils of equal length with-th&following data. Height of coils=4.7
cm, thickness of HV coil=1.6 cm(thiekness of LV coil=2.5 cm, insulation
between LV&HYV coils=1.4 cm, NMiean diameter of the coils=27 cm, volt/
turns=7.9 'V, full load copperlogs=3-75Kw [8]
State & explain the measuresto qvercome the mechanical forces under
short circuit conditions [4]
OR
Discuss mechanical forces developed under short circuit condition in #
transformer. [6]
Draw and explain generalized flow chart for design of transformer. 4[0]
State the assumptionsvmade while calculating leakage reactarice of
transformer. [6]
Discuss the various factors to be considered forsscigctiondspecific
magnetic loading (B, ) and specific electric loading (a¢). [10]
What are the various types of AC windings for' thiyee phase induction
motor? Explain in brief any two. 7]
OR
Derive the output equation of a 3 phase idddgtion(notor in terms of its
specific loadings. Also indicate the significance-efterms involved. [7]
Estimate the main dimensions for 3¢, $§0Hz, 10kW, 400V, 4 pole squirrel
cage induction motor. Assume full load efficiency of 0.85, full load power
factor of 0.9 and winding factor 0.96. The'specific magnetic loading is
0.6 wb/m? and the specific electric loading=22000A/m. Take rotor
peripheral speed as 25 m/s at synchro#ous speed. [10]

; PTO.



05) a)

b)

06) a)

b)

Q7) a)
b)

08) a)

b)

Explain the factors should be considered when estimating the length of
air gap of three phase induction.motor. Why the air gaps should be as
Small as possible? [10]
Discuss the design of woundrotor w.r.t the following [8]

1)  no. of rotofplats
i) no.of réton turns
) areasefirotor-eonductors

1v) fotor windings.

OR
Discuss the various factors which decide selection(of number of stator
slots-i case of 3 phase induction motor [8]

AJSKW, 3¢, 50Hz, 400V, 4 pole, star connected squirrel cage induction
motor has 60 slots, each containing~7,conductors. The rotor slot’s are
50. Assume full load efficiency 3s:9.85 full Yoad Power factor as 0.9 and
rotor mmf'is 80% of stator mmf)Ealculaie the value of bar and end ring

current. Also find the area of\gachar and each end ring, if current
density is 5A/mm? [10]

Derive the equation fo¥ No Load Current of 3¢ induction motor.  [10]

Draw and explain generalized flow chart for design of three phase
induction motor. i7]

OR

State and explainwith neat sketches different types of feakage'fluxes in
an induction motor and estimate slot leakage reactatice incin induction
motor. [10]

Explain the effect of ducts on the calculationpot'magretizing current of
3¢ induction motor. (7]
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Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:

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

2) Figuresfto‘the righi side indicate full marks.

Q1) @ Explanthemechanical forcesdeveloped under shortGircuit conditionin

atransformer and the measures to overcome it. (Ay two) [6]
b) Expian the procedure for the calculation of no lgad current in the three
phase transformer. [6]

c) ~A600KVA, 6600/400V, 50 Hz, thregphase core type transformer has:
Width of LV winding = 3CM, Wigltiyef H}-winding = 3 cm, width of duct
between LV and HV = 2 CM, heérgnt of MV and LV windings = 40 cm,
length of mean turns=1.5m, KV ywinding turns= 220, p = 4r x 10~ H/m.
Estimatetheleakage reactariceer thetransformer referredtothe HV side[6]

OR

Q2) @ State the various asstimptions rade during the calculation of leakage
flux and leakage reactance. [6]

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

c) Asnglephase, 400V, 50 Hz transformer isbuilt from stampings. Thelength
of theflux path is2.54n. The net iron areais 2.25 x 10°m?. The nymber of
primary turnsare 800: Theiornlossat theworking flux density =2 6 W/Kg,
stacking factor =18:9, weight of ironis 7.8 x 10° Kg/m/ jota . magnetizing
mmf is1989 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 meter. 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 rings for asquirrel
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 conductors/ slot for stator=12.
Desidny'the‘tigtor 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 mmif. [8]
OR

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

asquirrel cage induction motor. [10]

Discuss the various factors which(affect thechoice of length of air gap
for a three phase induction motor. Why.generally the air gap should be
as small as possible. [8]

Draw and explainthe generdized flow'chart for design of induction motor.[ 5]
A 75 KW, 3300 V, 50(Hz, 8 pole, three phase, and star connected
induction motor haséyiagnetizing current which is equal to 35% of
full load current. Calculat€the value of stator turns per phase if the
mmf required for flux dénsity 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 stator core, rotor-teeth and rotor core of an induction moton™  [9]

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

Explain the effects of ducts on cal culations of imagnetizirig 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 lengih of air gap is 1 mm. [7]
L/ L)

R/
0‘0 0‘0 0‘0
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T.E. (Electrical Engineering)

COMPUTERAIDEDDESIGN OF ELECTRICAL MACHINES

(2019'Hattern) (Semester - 11) (303149)

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

1)
2)
3)
4)
5)
Ql) &

b)

Q2) g

b)

Q3) a)

b)

Solve Q.4.0f Q.2,Q.30r Q.4, Q.50r Q.6, Q.7 or Q.8.
Neat-diagrams rust be drawn wherever necessary.
Figures to theright side indicate full marks.

Use of Galculator is allowed.

Assunie suitable data if necessary.

Derivethe equation for magnetizing eurrent in'terms of magnetizing volt-
amperes, and no load current for _three phase transformers. [8]
Explain the significance voltage regulation in transformers. By making
changesinthe design of transferrriers,explain how it can be controlled to
standard val ues of voltage regul ation: [9]
OR
With the help of neat figures, Explain the mechanical forces devel oped
by leakage fluxes anathieir effect inthetransformers. Also explain how to
limit these forces devetopedin the design stage of transformer. [8]
A 500 kVA, 11000/433-V, 50 Hz, three phase delta-star, core type
transformer has 500 turns on h.v. winding. The height of the winditig is
0.6 m and thelength 6mean turn 1.3 m. calcul ate theinstantaneousradial
force onthe h.v. winding if the short circuit occurs at theterminal's of |.v.
winding with h.vienergized. Theleakageimpedanceido%. T-he doubling
effect multiplier as 1.8. Also calculate force at fullioad. [9]

Derive the output equation for AC machines. Frem thesame kVA input
equation for the three phase induction motort [9]
Determine the main dimensions of three phase;-70 h.p., 415V, star
connected, 6- pole, 50- Hz induction motef for which the specific electric
and specific magnetic loadingsare 32000 A/m and’0.51 wh/m? respectively.
The motor has power factor of 0.91 and efficiency of 90 per cent. Assume
pole pitch equal to core length. [9]
OR

PT.O.



Q4) &)

b)

Q5) 8

b)

Q6) a)

b)

Q7) 8

b)

Q8) a

b)

Explainthefactors cons dered while s2lecting the values of specificeectric
loading in the design of three phase'induction motor. [9]

Draw the winding diagram for a1y one phase for a4-pole, 24 dots, three
phase mush connected stator ¢f induction motor. [9]

Explain the fagtars affecting length of air gap of three phase induction
motor. [9]

Explain thewulesthat are considered for selecting the rotor slots. [9]
List the methodsiused to reduce the harmonic torgques produced in three

phasge riduction motor. [4]
OR

Derivethe equation for the end-ring current with ustial symbolsand their

units: [9]

A'10 h.p., three phase, 4-pole, 50 Hz, 415 \,~-Star connected induction
motor has 54 stator slots, each centaining, 9 conductors. Calculate the
values of bar and end ring currents) Thewaumber of rotor barsis 64. The
machine efficiency 85 % and pawer factor is0.85. Assumetherotor mmf
as 85% of stator mmif. If the.current-density is 5 A/mm?, determine the
bar and end-ring size. [9]

Explain the effect of length ef-air-gap on magnetizing current and no-loac
current of three phase induction motor. What are the components of total
mmf of magnetizing cifcuit of three phase induction motor? 18]

Discussthe various!@ssestaking placein various parts of the threephase

induction motor. [9]
OR

With suitable sketches, explain the various|eakage fluxesproduced in the

three phase induction motor. [8]

Explain the advantages of digital computerS4in the design of electrical
machines. Plot Explain theflowchart for galcuiating the main dimensions
of three phase induction motor. [9]

X X X
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COMPUTERAIDEDDESIGN OFELECTRICAL MACHINES
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Time: 2%2Hoursg| [Max. Marks: 70
I nstructions to the cCarididates:

1)
2)
3)
4)
5)

Ql) g

b)
c)

Q2) &)
b)

Q3) g

b)

Solve Q1.0r/Q2, Q3 or Q4, Q5 or Q6 and Q7 Q8.
Figures 10 the'right indicate full marks.
Neatdiagrars' must be drawn wherever necessary.
Assume suitable data, if necessary.

Use of-non-programmable calculator is allowed.

EXplain the various heat dissipating modes by which heat developed in
el ectrical machinesdissipates. [6]

Derivethe Output equation forrsingl e transformerswith usual notations.[7]

Derivetheequation for radial mechanical forcesdevel oped intransformers
under short circuit conditi ohs and measuresto overcome the mechanical
forces develop. [7]

OR
Explain the significangeof mitred joint in transformer core design.'{{6]

Explain the role of\Buchholz Relay in power transformers. Where it is
|coated. [7]

Explain step by step the procedure to design the qoreof transformers.[7]

Derive the output equation of three phase A& maghines and from the
same derive the equation input kVA forihree phase induction motor in
terms of h.p. or kW. [8]

Explain the points to be considered while sel ecting the value of specific
magnetic loading for the design of three hhase induction motor. [8]

OR

PT.O.



Q4) &)
b)

Q5) 8

b)

Q6) &)

b)

Q7) a)

b)

Q8) a)
b)

Explainin detail the factors affectingthe size of ac machines. [8]

Explain the points to be considered while selecting the stator slots of
three phase induction motor. [8]

Derivethe equationfor end ring current in squirrel cage rotor with usual

notations. [8]

What are different types of rotor slots? Explain any one. What are the

advantagés of tapered slots? [8]
OR

Whizthelength of air gap in an induction motor iskept minimum possible
range. What factors govern the choice of air gap in ixduction motor.[8]

A 11 kW, 3-phase, 6 pole, 50 Hz star connected indtiction motor has 54
stator &lots, each containing 9 conductors. Calcutatm the values of bar
and’end ring currents. The numbers of rotor bars is 64. The machine has
anefficiency of 0.86 and power factar,of 0:85. The stator mmf may be
assumed 85% of stator mmf. Alse-find bar’and end-ring sections if the
current density is5A/mnv. [8]

Explain the effect of duet @n the calculation of magnetizing current of

three phase induction meter. [8]

What are various méthods to4mprove the starting torque of three phasg

squirrel cage induction moter. [10]
OR

Explain the differenttypes of leakage flux in an induction motor*  [8]

Explain the procedurefor calculation of total mmf fordhe maghetic circuit
of three phase induction motor.

Calculation of total mmf = mmf for air -gap 4 wmf for'stator teeth +
mmf for rotor teeth + mmf for stator core +wf forrotor core.  [10]

> > ¥
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Time: 2%2Hours| [Max. Marks: 70
| nstructions tothe candidates:

1)
2)
3)
4)
5)

Ql) 8
b)

c)

Q2) &)
b)

Solve Q1@rQ2, Q3 or Q4, Q5 or Q6, Q7 or Q8.
Neat diagrams must be drawn wherever necessary.
Figunes to the right side indicate full marks.
Use-of Calculator is allowed.

AsSume suitable data if necessary.

Explain the procedure to estimate the-no load current of a three phase

transformer. [6]
Explain the mechanical fofges deyvel oped under short circuit conditionin
atransformer. [6]

Calculate the percentageregutation at full load 0.8pf lag for a300 kVA,
6600/440V, delta-star,’ 3 phase, 50Hz, core type transformer having
cylindrical coilsof equal length with thefollowing data. Height of coils=
4.7 cm, thickness of HV,Coil = 1.6 cm, thickness of LV coil = 2.5&m,
insulation between £V'& HV coils = 1.4 cm, Mean diameter.of the
coils =27 cm, volt/turns = 7.9 V, full load copper 1gss = 3.75 Kw.[6]

OR
Explain the estimation of losses in the three phasetransforiner. [6]
Draw and explain the generalized flow chart of gomputerai ded design of
atransformer. [6]

A 6600V, 60 Hz, single phase transformer hias a core of sheet steel . The
net cross sectiona areais 22.6 x 10 m?{_The mean length is 2.23m .
There are four lap joints and each jointtdkes onefourth times as much
reactive mmf as it is required per‘meter &P core. Flux density is
1.1 Wb/m?. Find the number of turns on the 6600 V winding and the no
load current. Assume the amplitude facteras 1.52 , mmf/m =232 A/m,
specific loss= 1.76 W / kg and density= 7.5 x 10° Kg/m?. [6]

PT.O.



Q3) 8

b)

Q4) g

b)

Q3) 8
b)

Q6) a)

b)

Q7) &

b)

[6180]-83

Estimate the main dimensionsfor 3¢.;50Hz, 10kW, 400V, 4 pole squirrel
cageinduction motor. Assumefull load efficiency of 0.85, full load power
factor of 0.9 and winding factor.0:96. The specific magnetic loading is
0.6 wb /m? and the specific electric loading = 22000A/m. Take rotor

peripheral speed as 25 m/sat, Synchronous speed. [10]
Derive the outputeguatien of a three phase induction motor with usual
notation. [7]
OR
Discuss the Varigus factors to be considered for selection specific
magnetiCoading (B ) and specific electric loading (ac). [6]
Explain’with\neat diagram the constructional features of a three phase
indégtion motor. [9]
Whal arethe various types of AC windings for threg‘phase induction
motor? Explainin brief any two. [6]
Defivethe expression for end ring current in induction motor. [6]

Discussthe variousfactorswhich decitie selection of suitable combination
r of stator slots and rotor dlots irréase of 53 phase induction motor. [6]

Discuss the design of wound rotor w.rit, the following i) no. rotor turns
1) area of rotor conductors iii), rotorrwindings [6]

OR

A 15kw, 3¢, 50Hz, 400\4.4 pole, Star connected squirrel cage induction
motor has 60 dlots, eath containing 7 conductors. The rotor sots are
50.Assume full load'efficiency as 0.85, full load power factor as 0.9 and
rotor mmf is80% of stator.mmf. Calculate the value of bar and end riRg
current. Also find thearea of each bar and each end ring, If cufrent
density is5/ mm?, [10]
Discuss the variousfactors which affect the choice oftength-of air gap
for athree phaseiriduction motor, why generally thear’gap-should be as
small as possible. [8]

State and explain with neat sketchesthe différenttypesof |leakage fluxes
in an induction motor. [5]

A 75 KW, 3300V, 50 Hz, 8 pole, thregqahase ,stat connected induction
motor has magnetizing current which isequal ta-35% of full load current.
Calculate the value of stator turn sper phaseif’the mmf required for flux
density at 30° from pole axis 500 A, winding factor = 0.95, full load
efficiency = 0.94, power factor at full lead = 0.86 [5]



Q8) a)

b)

[6180]-83

Explain the procedureto find out MV required for air gap, stator teeth,

stator core of an induction motor. [7]
OR
Draw and explain the generalized flow chart of computer aided design of
three phase induction motér: [9]
Explain the efféct ot duets on the calculation of magnetizing current of
3¢ inductionAhetor. [5]
Explain the procedure to calculate the no load current of an induction
motor. [7]
lClolo0
3



