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Section A

Fill the appropriate circle in the OMR answer sheet at the top page.
1x50=50

The power factor of an alternator depends on
A) load C) core losses
B) speed of rotor D) armature losses.

The cascade efficiency in the T&D system from output of the power plant to the end
use is

A) greater than 90% C) 70 to 80%
B) between 80 to 90% D) less than 70%

In order that two transformers be put in parallel, which of the following factors should
be identical for both?

A) Same percentage impedance. C) Same Phase sequence
B) Same polarity. D) all of the above

For the same power rating, a lower voltage alternator will be

A) more efficient C) operating at high rpm
B) larger in size D) smaller in size

Skin effect depends on

A) size of the conductor C) resistivity of the conductor material
B) frequency of the current D) all of the above

For better energy efficiency, the capacitors for power factor correction should be
placed near

A) the LT panel C) service drop

B) high inductive loads D) none of the above

Which one of the following is not the effects of harmonics on distribution network?

A) Misfiring of AC and DC Drives C) Overloading and overheating of
motors
B) Reduced power factor D) none of the above

Which one of the following motor mostly used in the industry?

A) Synchronous Motor C) Squirrel-cage Induction Motor
B) Wound Rotor Induction motor D) DC Shunt Motor

In short circuit test of a transformer the wattmeter reading roughly gives

A) core loss C) both (A) and (B)

B) copper loss D) none of the above
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If the connection of the field coil of a dc shunt motor is reversed keeping all other
things the same, the motor rotates in the
A) same direction C) it will stop rotation

B) opposite direction D) it will burn
Which one of the following is not needed for the calculation of rotor copper loss
A) rotor speed C) shaft power

B) rotor current D) all of the above

The effect of underloading on the power factor of a motor is

A) it increases the power factor C) remain unchanged
B) it decreases the power factor D) power factor become leading

A 50 Hz, 3-phase induction motor has a full load speed of 1440 rpm. The number of
poles in the motor is

A) 2 C)6

B) 4 D) 8

If any two phases for an induction motor are interchanged, the motor will
A) run in the reverse direction C) stop rotating

B) continue to run in the same direction D) burn

For controlling the speed of an induction motor, if the supply frequency is reduced by
10% then to maintain the same magnetizing current the supply voltage should be

A) increased by 10% C) decreased by 10%
B) increased by 20% D) decreased by 20%
Nowadays DC motor is widely used in

A) electric traction C) centrifugal pump
B) air compressor D) machine shop

For higher efficiency of 3-phase induction motor, the slip should be
A) zero C) large

B) unity D) small

If the supply frequency of a transformer increases, the secondary output voltage of the

transformer
A) increases C) remain unchanged
B) decreases D) any one of the three may happen

Transformer core is make of laminated steel in order to
A) reduce hysteresis loss C) reduce copper loss

B) reduce eddy current loss D) both (A) and (B)
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Harmonics in transformer results in
A) increased core loss C) increased copper loss
B) increased interference D) all of the above

If the iron core of a transformer is replaced by an air core, then the hysteresis losses in
the transformer will

A) become zero C) increase

B) remains unchanged D) decrease

The unit of luminous flux is

A) steradian C) lumen

B) candela D) lux

Which of the following lamps gives nearly monochromatic light?

A) Sodium vapor lamp C) Tube light

B) GSL D) Mercury vapor lamp
In a fluorescent tube circuit, choke acts as

A) starter C) the power factor improving device
B) current limiting device D) source of heat

For the same rating the amount of radiant heat produced in which of the following
lamp is the least?

A) Fluorescent lamp C) Sodium vapor lamp

B) Filament lamp D) Mercury vapor lamp
Which of the following lamp has the highest Power factor?

A) Mercury arc lamp C) Tube lights

B) Sodium vapor lamps D) GLS lamps

When forward biased, LED emits light because of

A) recombination of carriers C) light produced by collisions
B) light generated in breaking D) all of the above

The ratio of individual maximum demand of the plant to the sum of individual
maximum demand of various equipment is
A) load factor C) demand factor

B) diversity factor D) capacity factor

Approximate percentage reduction in power consumption with 1°C rise in evaporator
temperature in refrigerating systems is
A) 1% C) 3%

B) 2% D) 4%
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Typical range of COP value for a compression refrigeration cycle is
A)lto5 C)2to5

B) 1to 10 D) 2to 20

The choice of fan type for a given application depends on

A) flow C) neither (A) nor (B)
B) static pressure D) both (A) and (B)

Axial fans are best suitable for applications with

A) large flow, low head C) low flow, low head
B) large flow, high head D) large flow, high head
The most efficient method of flow control in a pumping system is

A) throttling the flow C) impeller trimming

B) speed control D) none of the above

Small by-pass lines are installed some times to

A) control flow rate C) prevent pump running at zero flow
B) control pump delivery head D) reduce pump power consumption

Friction losses in a pumping system is

A) proportional to 1/Q C) proportional to 1/Q3
B) proportional to Q? D) none of the above

The maximum permissible percentage unbalance in phase loads on DG sets is
A) 15% C) 5%

B) 10% D) 1%

The operating efficiency of DG set also depends on
A) turbo charger C) loading

B) inlet air temperature D) all of the above

Energy savings potential of variable torque applications compared to constant torque
application is

A) lower C) equal

B) higher D) all of the above
Application of timers as a retrofit will assist in saving energy in areas of
A) Lighting & motors C) HV- Feeder Panels

B) Transformers D) all of the above

Energy Efficient transformer core is made up of

A) silicon alloyed iron (grain oriented) C) amorphous core - metallic glass alloy

B) copper D) none of the above

For the same quantity of power handled
A) lower the voltage, higher the current C) higher the voltage, higher the current

B) lower the voltage, lower the current D) none of the above
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Ice bank system is used in milk & dairy industry. Ice is made in lean period and used
in peak load period. Thus maximum demand is

A) increased C) reduced

B) moderate D) none of the above

Devices that draw non-sinusoidal current when a sinusoidal voltage is applied create
A) harmonics C) melody

B) light D) none of the above

Customer is responsible for maintaining current distortion within acceptable levels,
while utility is responsible for limiting

A) power distortion C) VAR distortion

B) voltage distortion D) VA distortion

In star connected electric system

A) Viine= V2 Vphase C) Viine= V'3 Vphase

B) Viine = Vphase D) Viine = 3 Vphase

In electric systems, induction motors, especially those operating below their rated

capacity, are the main reason for

A) high power factor C) unity power factor

B) low power factor D) none of the above
Squirrel cage motors compare to slip-ring motors are generally

A) less efficient C) more efficient

B) almost equally efficient D) none of the above
Lower — speed motors compare to higher — speed motors are normally
A) less efficient C) more efficient

B) almost equally efficient D) none of the above
Friction and windage losses of motors result from

A) bearing friction C) circulating air friction

B) windage friction D) bearing friction, windage and
circulatory air through the motor

The power loss in line is proportional to

A) resistance and current C) square of current multiplied by
resistance
B) square of resistance and current D) all of the above
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Section B: Short Question

Marks
01 | What is “CRI” in lighting technology? 5
02 | What is Total Harmonic Distortion (THD)? List any five problems 5

that can arise due to harmonics in a system.
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03 | Comment on ‘construction aspects’ how an “energy efficient motor” is
different from a “standard motor”.
04 | How do you define percentage unbalance in voltage? Write five common

causes of voltage unbalance.
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Calculate the annual energy savings and simple payback from replacing
an existing 20 HP standard motor (efficiency 88.3%) with a premium
efficiency motor (efficiency 93.5%) when the annual operating hour is
5000, Load Factor 0.75 and Energy tariff is 8.57 Tk./kWh. The cost of the
old motor and the premium motor are 40,000 and 80,000 Tk, respectively.

06

Ice is formed at 0°C from water at 30 °C. In the refrigeration system,
same temperature water is used for condenser cooling and the temperature
of the brine is -15°C at evaporator. Consider the system as ideal
refrigeration; find the COP of the refrigeration system?
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List at least five energy saving opportunities for a fan application.

08

Airflow measurements using the pitot tube, in the primary air fan of a coal
fired boiler gave the following data, calculate the velocity of air in m/sec.

Air temperature = 38°C

Velocity pressure = 47 mm Water Column
Pitot tube constant, Cp = 0.9

Air density at 38°C = 1.135 kg /m3
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Section C: Long Question

Marks

01

A balanced three-phase source serves three loads, as follows:

Load 1: 24 kKW at 0.6 lagging power factor
Load 2: 10 kW at unity power factor

Load 3: 12 k at 0.8 leading power factor

If the line voltage at the loads is 208 V at 50 Hz, determine the line
current and the combined power factor of the loads.

10
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02

Power input to a 500 V, 50 Hz, 6 pole, 3-phase induction motor running at
975 rpm is 40 KW. The stator loss is 1 kW, friction and windage losses are
2 kW. Calculate (i) slip (ii) rotor copper loss (iii) efficiency

10
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In the leakage test in a process industry, following results are observed

Compressor capacity = 35 m3/min.
Cut in presuure = 6.8 kg/ cm? ()
Cut out pressure = 7.5 kg/ cm? ()
Load drawn = 188 kW

Unload kW drawn = 54 kW
Average ‘Load’ time = 1.5 min.
Average ‘Unload’ time = 10.5 min.

Calculate the following:
)] Leakage quantity per day
i) Specific power for compressed air generation
iii) Energy lost due to leakage/day

10
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In an energy audit study of a cement plants following measurements are
noted.

Pump ID| Measured flow, | Measured ,| Operating Rated Rated
m3/h kw head, m  |flow, m*h| head, m
P1 12.31 42 357.0 15 380
P2 13.14 35 357.0 15 380
P3 21.60 55 362.25 25 380

Note: Motor efficiency is considered as 85%

Evaluate the operating efficiency of the pumps and suitably replace the
pumps with new pumps of efficiency 75%. What would be the annual
reduction in energy consumption after implementation of the above
measure?

10
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05

Describe the step by step methodology of lighting system audit in a plant.

10
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06

Name two types of transformer losses and write a brief note on this.

10
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