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Daffodil International University

@ Department of Electrical and Eleetronic Engineering
\\-,d“ Faculty of Engineering
Final-Term Examination, Summer — 2026
Course Code: 0713-213 Course Title: Energy Conversion |
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Full M feigo i Level-Term: 1.2-T1 Teacher’s Initial: DRA / PA/ RS
u arks: 40 X
S Exam Date; August 19, 2026 Time: 2.0 Hours
Attempt to Answer all 4 Questions
Q1. a) Explain th i i
) e production of a rotatin et . .
PR P 15 g magnetic field in a two-phase supply using vector [4]
b e siste
) The rotor resistance and reactance per phase of a 4-pole, 50-Hz, 3-phase induction 14]

2;2;93- are 0.025 n and 0.12 Q, respectively. The full-load ‘slip is 5%. Find the
itional rotor resistance per phase that must be inserted so that the starting torque is
equal to one-half of the full-load torque. . i

b) A 746.-kW, 3-phase, 50-Hz, 16-pole induction motor has a rotor impedance of CO-1 [6]
(0._02+JO- 15)Q at standstill. The full-load torque is obtained at 360 rpm. Calculate: cH#)
i.  The ratio of maximum torque to full-load torque.

ii.  The speed at maximum torque. _
iii.  The rotor resistance to be added to obtain maximum starting torque.

ine the output CO-2 3]

Q3. a) Show the condition for maximum efficiency of a transformer and determ
c@)

current at which maximum efficiency occurs.

rmer has a full-load copper loss of 800 W CO-2 6]

_kVA, 2200/220-V, single-phase transfo
g 00 v rmer operates at a power factor of 0.8 C(4)

and an iron (core) loss of 500 W. The transfo
lagging. Calculate:
i.  The output currén
i The maximum efficienc
iii.  The efficiency of the trans

t at which maximum efficiency occurs.
y of the transformer at 0.8 power factor.
former at half-load and 0.8 power factor.
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suivalent cirewnt pa - |
:;l\- . tator core loss is S0 W and rotationg| |ggq i« 150 W F
. A _— SAR . E—— . g | 3U . For a alin of
0.04, find: (1) Input GuiTes%, (ll\_ lf)?‘.m. factor, (M) Air-gap power, (iv) Mech k'.._
- (v) Oupt er, and (vi) Efficiency. chanical
ef,

s(-117, Y-connected mduction
: Motor | 43TV kW
{ 1§ ratcak = -7 \“J !,I

- 0 82 The s

POW
vV, v -connected induction motor has ; ' Sy send

‘ . 40t' - e calalt: i‘lS an equivalent T-circwit consisting CO-3 |7\

. QX =28 Equivalent rotor values: R',= 12 0 _x* i

of Ry =161 B e e e T L e

pranch has an impedance of (4 ) ) {2. ASsume friction loss to be 250 W.1f the siip

is 5%, find: (i) Input current, (i) Powel factor, (iii) Output power, and (iv) Efficiency

o

rd
o/ Two 100-kW transformets each have a maximum efficiency of 98%, Dut in one €03 7
transformer the maximum efficiency 0cetrs at full-load, while in the other it occurs at  ¢(3)
ner is on full-load for 4 hours, on half-load for 6 hours,andon

half-load. Each transforT ad
one-tenth Joad for 14 hours per day. Det

transformer.

ermineiir: all-day efficiency of each

_V, single-phase transformer has equivalent resistance and reactance CO-3 [7]
lto 1.0 Qand 1.5 Q respectively. Find the terminal voltage oo C(3)
|-load at power factor of 0.8, the supply voltage

f the transformer and its efficiency if the core

d) A5KVA,220/400
referred to LV side equa
the HV side when it supplies 3/4th ful
being 220V. Hence, find the output 0

losses are 130 W.
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