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General instructions:

o Please check that this question paper contains 65 questions

o The question paper is divided into three sections

o All questions in all three sections are compulsory

o All parts of a question should be answered at one place

Section – I: OBJECTIVE TYPE                                                  Marks: 50 x 1 = 50

(i) Answer all 50 questions

(ii) Each question carries one mark

	1. 
	What is the cycle (Hertz) at which AC Power produced in India?

a) 40     b) 50      c) 60      d) 70



	2. 
	What is the common duration of the billing cycle ( in minute)?

a) 15     b) 30     c) 50     d) 60



	3. 
	What is the unit power consumption by  water heater in 2 hours if current drawn by water heater is 6 amps with 250 volts.

a) 1        b) 2            c)  3           d) 4 



	4. 
	Diversity factor will be always

a) Equal to 1     b) Less than 1     c ) More than 1     d) None of the above



	5. 
	The frequency of 7th  Harmonics is 

a) 150        b) 250          c) 350          d)  750      

	6. 
	What type of power is supplied in  Synchronous Motor?

a) AC power to Stator only      b) AC power to both Stator and Rotor

c) DC power to Rotor and  AC power to Stator

d) AC power to Stator  and DC power to Rotor



	7. 
	Which one of the following is more efficient one

a) Slip ring motor      b) Squirrel cage Induction motor       c) DC Motor

d)  Synchronous Motor



	8. 
	What is the energy saving potential if efficiency of motor is improved from 90 to 96% ?

a) 4.9%        b) 5.9%           c) 6.9%        d) 7.9%



	9. 
	What is the tolerance given for Input  supply voltage as per BIS Standards?

a)   (  3%      b)  ( 4%       c) (  5%       d)  ( 6%



	10. 
	What is the % of  loading of motor if 10 KW Rated, 3 Phase Induction motor drawn 10 KW at 0.8 PF

a) 75%          b) 80%        c) 90%          d) 100%



	11. 
	Which of the following is a positive  displacement compressor?

a) Multi stage axial

b) Single stage radial

c) Single stage reciprocating

d)  Multi stage radial

	12. 
	Which of the following compressor requires  valves for operation?

a) Axial

b) Radial

c) Screw

d)  Reciprocating

	13. 
	Isothermal power does not depend on which of the following

a) Intake pressure

b) FAD

c) Compression ratio

d) Inlet temperature

	14. 
	The inlet air temperature to a compressor is 38oC.  At which of the following II stage inlet temperatures the compressor will consume least power 

a) 73oC

b) 62 oC   

c) 59oC

d) 48oC

	15. 
	At which of the following pressures , the compressor will consume maximum power

a) 2  bar

b) 2.5 kg/cm2
c) 100 psi

d) 500 kpa



	16. 
	In a compressor leak test if the load time 3 minutes and  unload time is 6 minutes then the leakage in the system is

a) 50%

b) 30%

c) 33%

d)  27%

	17. 
	Vacuum is required for operating which of the system?

a) Vapour compression system

b) Vapour absorption system

c) Both (a)  &  (b)

d) Neither (a) nor (b)

	18. 
	Which of the following refrigerant has a zero ozone depleting potential

a) HCFC 22

b) HCFC 123

c) HCFC 124

d) HFC 134a

	19. 
	Which of the following best describe the coefficient of performance of a vapour absorption system?

a) 4

b) 11

c) 0.65

d) 1.5

	20. 
	An increase in evaporation temperature will

a) Increase power consumption

b) Decrease power consumption

c) Decrease  COP

d) None of the above



	21. 
	Which of the following will have maximum efficiency when operating at full load?

a) Centrifugal

b) Screw 

c) Water cooled reciprocating

d) Air cooled reciprocating

	22. 
	For cooling chilled water to 10oC which of the refrigerant temperature will have the least power drawn?

a) - 5 oC

b) + 5 oC

c) -  10oC

d) + 10oC



	23. 
	Which of the following will increase compressors power consumption?

a) Scaled evaporator

b) Scaled condenser

c) Both (a) and (b ) 

d) None of the above

	24. 
	In which of the following fans air enters and leaves the fan with no change in direction

a) Forward curved  b) Backward curved c) Radial  d) Propeller

	25. 
	Guide vanes are provided in which of the following fans

a) Tube axial b) Vane axial c) Propeller  d) None of the above

	26. 
	In a fan system, the system resistance refers to 

a) Static pressure b) Dynamic pressure c) Total pressure  d) None of the above

	27. 
	A decrease in excess air for boiler would result in reduction of

a) Flow  b) Static pressure c) Power  d) All of the above

	28. 
	Dampers are provided in the fan systems to

a) Increase static pressure  b) Decrease static pressure c) Increase flow d) Decrease flow

	29. 
	In a fan system the flow requirements are constant for 90 % of the time and varies for 10 % of the time. The ideal flow control for this would be

a) Damper b) Variable speed drive c) Pulley diameter change d) Impeller change

	30. 
	The power drawn by a pump depends on 

a) Pressure  b) Flow   c) Fluid density  d) All of the above

	31. 
	The friction head varies as

a) Square of velocity   b) Square root of flow   c) Velocity d) Cube of flow

	32. 
	The system resistance for a flow is 28 m. The following four pumps can deliver the same flow  at pressures given below. Which pump will draw the least power ?

a) 32 m  b) 47m  c) 51 m  d) 62 m

	33. 
	For the same flow through which of the following diameter pipes, the pump will work with maximum pressure

a) 100 mm     b) 150 mm    c) 200 mm  d) 250 mm

	34. 
	Throttling in a pumping system from the best efficiency point will

a) reduce flow   b) reduce efficiency  c) increase dynamic head  d) all of the above

	35. 
	There are four pumps with the same friction head. For different static heads as shown below, the variable speed drive will be most economical for which of the application

a) 20 m    b) 25 m  c)  30 m   d) 0 m


	36. 
	1oC drop in cooling water temperature can give the heat saving in thermal plant is 

 a) 0.5    kCal/kwh       b) 1.5   kCal/kwh             c)  2.5      kCal/kwh

 d) 5    kCal/kwh



	37. 
	What is the   blow down ratio if   COC is 7 and evaporation  loss is 1% of circulating flow of water?

a) 1/6       b) 1/8         c) ¼            d) 1/7



	38. 
	In cooling tower terminology, COC refers to

a) Cycle of  condensation   b) Cooling of  condensate

c) Cycle of concentration   d) cooling of  cold water circulation



	39. 
	Control gear is mainly used for

a) Reduces the current                     b) Decreases the voltage

c)  Aids for starting purpose           d) None of  the above



	40. 
	What is the average lux level recommended for non-working interiors ?

a)  10        b) 20          c) 30         d) 50



	41. 
	The device used for measuring lighting level is 

a) lumen meter       b) lux meter     c) Illuminants meter d) light meter



	42. 
	What is the  energy consumption  ( watt per lamp) of LED lamps used for instrument panel indicator in the plant.

a)  1           b) 2         c) 5       d) 15

	43. 
	Diesel Engine is normally  over designed for power rating of DG sets.

a) 10 - 20%

b) 20 – 30%

c) 30 – 40%

d) 40 – 50%

	44. 
	The starting current value should not exceed the----% of full load capacity of alternator

a) 110%

b) 120%

c) 150%

d) 200%

	45. 
	The  % derating  for air intake cooling water inlet temperature at 40oC   is

a) 0%

b) 3%

c) 5%

d) 8%

	46. 
	Use of thinner gauge low loss core steel reduces

a) Iron losses  b) Stator Losses   c) Rotor Losses d) Friction and windage losses

	47. 
	Which of these is not a starter

a) DOL    b) Star delta   c) Soft starter  d) Eddy current drive

	48. 
	A typical variable frequency drive will have an efficiency of 

a) 100 %   b) 95 %  c) 80 %  d) depends on the type of driven equipment

	49. 
	In a fluid coupling 

a) motor speed is changed  b) Driven equipment speed is changed c) both motor and driven equipment are changed  d) None of the above

	50. 
	The electronic ballast delivers power to the lamp at

a) 50 Hz   b) 25 kHz  c) 25 Hz   d) 25 mHz


Section - II: SHORT DESCRIPTIVE QUESTIONS                     Marks: 10 x 5 = 50

(i) Answer all Ten questions

(ii) Each question carries Five marks
	1
	Explain briefly various components of electricity billing.


	2
	How cost can be reduced or saved through implementing  PF Improvement by adding capacitor?

	3
	What are the recommendations to be given after conducting motor survey?



	4
	Isothermal efficiency of a compressor is 63 %.  Intake pressure is 1.03 kg/cm2 (a).  The rated flow is 340 m3/hr.  Find out the compressor delivery pressure, if the shaft power drawn is 25 kw at 5.2 kg/cm2(g).



	5
	The COP a vapour compression system is 3.5.  If the motor drawn a power of 10.8 kW. At 90% motor efficiency  find out the tonnage of refrigeration system.



	6
	What are the various methods available for increasing the air flow of an existing fan and explain any one method.

	7
	A system has a static head of 45 meters and friction head of 10 m. The pump is operating at 1440 RPM. For reducing the flow the speed is reduced 1100 RPM. What is likely to happen as a result of this ?

	8
	Find out the blow down rate from the following data.  Cooling Water Flow Rate is 500 m3/hr.  The operating range is 8oC, The TDS concentration in circulating water is 1800 ppm. And TDS in make up water is 300 ppm.



	9
	What are the various components  luminaire and explain it functions? 


	10
	What is the role of a ballast in a fluorescent tube light.


Section - III: LONG DESCRIPTIVE QUESTIONS                      Marks: 5 x 10 = 50

(i) Answer all Five questions

(ii) Each question carries Ten marks
	1
	Describe the functions of the following components of compressed air system: Intake Air Filters, Inter-stage Coolers, After Coolers, Air-dryers, Moisture Drain Traps and Receivers.



	2
	Explain how velocity is measured by pitot tube and explain the significance of traverse points.

	3
	The flow rate with two pumps running in a system with static and friction head is not double that of a single pump: Explain. 

	4
	Describe ten good practices in lighting system.

 

	5
	Describe the voltage control and kVAr control used in automatic power factor controllers.
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