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General instructions:
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· 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
(iii) Please hatch the appropriate oval in the OMR answer sheet with Black Pen or Black HB Pencil, as per instructions
	1. 
	For the same quantity of power handled by a distribution line, lower the voltage

a) lower the current drawn and lower the distribution loss

b) lower the voltage drop and lower the distribution loss 
      

c) higher the current drawn and higher the distribution loss             

d) higher the voltage drop and lower the distribution loss

	2. 
	If the efficiencies of a power plant, transmission and distribution systems are 30%, 95% & 85% respectively, the cascade efficiency of transmission and distribution system is given by

a) 24.23%
b) 80.75%
       c) 95%
          d) 85%

	3. 
	kVAr of PF capacitors required  to reduce Maximum Demand of electrical system should be based on

a) PF indicated in the utility bill

b) PF worked out based on MD in kW and MD in kVA 

c) highest instantaneous PF shown on the meter

d) lowest instantaneous PF shown on the meter 

                             

	4. 
	If the apparent power drawn over a recording cycle of 30 minutes is 200kVA for 10 minutes, 3000kVA for 15 minutes and 2000 for 5 minutes. The MD recorder will commute MD as

a) 3000 kVA
     b) 2000 kVA
                  c) 3200 kVA
          d) 1900 kVA 

	5. 
	Select the wrong Statement: Heat Rate of a Thermal Power Station  

a) is the heat input in kCal for generating one kWh of electrical output

b) is the heat input in kCal for generating one kW of electrical output 

c) is inverse of the efficiency of power generation             

d) normally becomes better with increase in power generating capacity of power plant 

	6. 
	Select the correct Statement: Power factor

a) is the ratio of Apparent power and Reactive Power

b) is the ratio of Reactive power and Apparent Power

c) of the lower speed induction motor is generally higher than that of the high speed motor of the same capacity          

d) of a pure inductive and capacitive load is zero
 

	7. 
	In a brewery, the loading on transformer was 1200 kVA with the power factor of 0.86. The plant improved the power factor to 0.98 by adding capacitors. What is the reduction in kVA?

a) 144                       b) 147                   c) 171                      d) 163.3

Ans: 1200 – (1200 x 0.86 /.98) =147


	8. 
	Select the wrong Statement: 

a) Squirrel cage induction motors are  normally more efficient than Slip ring induction motors

b) Higher speed induction motors are normally more efficient than lower speed induction motors
c) Totally Enclosed Fan Cooled (TEFC) motors are less efficient than Screen Protected Drip Proof (SPDP) motors
d) Motor efficiency increases with increase in rated capacity of motor

	9. 
	Slip of an induction motor 

a) increases with increase in speed               b) decreases with increase in speed                       c) is independent of speed                             d) none of the above



	10. 
	The power factor of an induction motor

a) increases with increase in motor loading

b) decreases with increase in motor loading                         

c) is independent of motor loading                                            

d) decreases with decrease in motor loading 

	11. 
	Stator phase resistance at 30oC is 0.264 ohms. At 120oC, its value will be

a) 0.264 ohms           b) 0.354 ohms 

c) 0.237 ohms           d) none of the above



	12. 
	An induction motor rated for 7.5 kW and 90 % efficiency, operating at full load, will

a) deliver 8.33 kW      b) deliver 7.5 kW       c) draw 7.5 kW       d) draw 6.75 kW



	13. 
	The efficiency of compressed air system is around

a) 80%
     b) 50%
          c) 10%
         d) none of the above

	14. 
	Which of the following pipe fittings used in compressed air pipe line offers maximum resistance

a) Gate Valve     b) Tee 90 deg long bend    c) Elbow     d) Return bend

	15. 
	Leakage test was conducted on a compressor having rated FAD of 600 cfm.  (Prior to this leakage test FAD test was carried and found that the actual FAD of compressor which is 90% of the rated FAD). The leakage test reveals that the compressor is loaded for 16 sec and unloaded for 66 sec.  then what is quantum of leakage?

a) 100 cfm
 
b) 105 cfm
c) 117 cfm            d) 120 cfm  

	16. 
	A battery of two reciprocating 250 cfm belt driven compressors installed in a centralized station, were found to be operating at the same loading period of 60% and unloading period of 40%. The least cost solution to reduce wastage of energy in this case would be

a) reducing appropriately the motors pulley sizes

b) reducing appropriately the compressors pulley sizes   

c) switching off one compressor           

d) none of the above


	17. 
	Coefficient of Performance (COP) for a refrigeration compressor is given by 

a) power input to compressor (kW) / cooling effect (kW)

b) cooling effect (kW) / Power input to compressor (kW) 

c) Q x CP x (Ti – To) / 3024

d) none of the above

	18. 
	With decrease in evaporator temperature in a vapor compression refrigeration system, while maintaining a constant condenser temperature, the specific power consumption of the compressor will 

a) increase             




b) decrease                   

c) sometime increase and sometime decrease  

d) remains the same

	19. 
	The refrigeration load in TR when 20 m3/hr of water is cooled from 17o C to 10o C is about

a) 46.3          
b) 41.6

c) 116.6
    d) none of the above

	20. 
	The essential parameters to estimate cooling load from airside across air handling unit (AHU) or a fan coil unit (FCU) is

a) air flow rate  
                                       b) dry bulb temperature  

c) RH% or wet bulb temperature 
 d) all of the above

	21. 
	In water cooled refrigeration systems, for efficient performance, condenser cooling water temperature should be closest to

a) dew-point temperature

b) ambient wet bulb temperature
c) ambient dry bulb temperature             d) none of the above

	22. 
	A fan with 30 cm pulley diameter is driven by a 1480 rpm motor through a v-belt system. If the motor pulley is reduced from 20 cm to 15 cm at the same motor rpm and fan pulley diameter, the fan speed will reduced by 

a) 247 rpm
   b) 740 rpm 
   c) 294 rpm
   d) none of the above 

	23. 
	The specific ratio as defined by ASME and used in differentiating fans, blowers and compressors, is given by 

a) discharge pressure/suction pressure
b) suction pressure/discharge pressure
c) suction pressure/ (suction pressure + discharge pressure)

d) discharge pressure/ (suction pressure + discharge pressure)

	24. 
	Reducing the fan RPM by 20% decreases the fan power requirement approximately by 

a) 20%   
b) 48.8%  
c) 51.2%    
d) none of the above

	25. 
	The inner tube connection of the pitot tube is used to measure …… in the fan system

a) static pressure
    b) velocity pressure


c) total pressure                d) dynamic pressure

	26. 
	Shaft power of the motor driving a pump is 20 kW. The motor efficiency is 0.9 and pump efficiency is 0.55 at that operating load. The power transmitted to the water is

a) 11 kW                  b) 9.9 kW               c) 12.2 kW              d) none of the above

	27. 
	It is possible to run pumps in parallel provided their_________________ are similar

a) suction head    

b) discharge heads 

c) closed valve heads 

d) none of the above

	28. 
	The efficiency of a centrifugal pump with a Best Efficiency Point of 65 %, at its shut off head will be

a) marginally more than 65%     b) 65 %     c) marginally less than 65 %      d) 0 %   

	29. 
	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) 0 metre              b) 20 metre           c) 30 metre           d) none of the above

	30. 
	A pump with 200 mm impeller is delivering a flow of 120 m3/hr. If the flow is to be reduced to 100 m3/hr by trimming the impeller, what should be the impeller size?

a) 167mm                                       b) 240mm      

c) 60mm                                            d) none of the above

	31. 
	If flow rate is 10m3/hr and the range is 10oC for a cooling tower, then its Heat load in kCal will be.

a) 100      b) 1000       c) 10000        d) 100000

	32. 
	A cooling tower is said to be performing well when:
a) Range is closer to zero                 b) Approach is close to zero
c) Approach is  
more than design     d) Range is equal to approach

	33. 
	Which one of the following is true to estimate the range of cooling tower?

 a) Range =  
Cooling water inlet temperature – Wet bulb temperature

 b) Range =
Cooling water outlet temperature – Wet bulb temperature

c) Range =

Heat load in kCal/ h

   d) None of the above

Water circulation in liters/ h



	34. 
	The lowest theoretical temperature to which water can be cooled in a cooling tower is  

a) DBT of the atmospheric air

b) WBT of the atmospheric air       

c) Average DBT and WBT of the atmospheric air      

d) Difference between DBT and WBT of the atmospheric air

	35. 
	For the same dew point, choose the energy efficient compressed air dryers from the following

a) Desiccant regenerative dryer using heated low pressure air for purging

b) Desiccant regenerative type dryer using by compressed air for purging

c) Desiccant regenerative type dryer having external or internal heating with electricity or steam heater in addition to reduced or no compressed air purging
d) Refrigerated dryer 

	36. 
	Ratio of luminous flux (lumen) emitted by a lamp to the power consumed (watt) by the lamp is called

a) Luminous intensity   b) Luminous efficacy     c) Reflectance d) Luminance

	37. 
	If voltage is reduced from 230 V to 200 V for a fluorescent tube light, it will result in 

a) increased light levels

b) increased power consumption

c) reduced power consumption   

d) no change in power consumption and light levels

	38. 
	Which of the following does not pertain to the family of variable speed drives?

a) Variable frequency drive b) Hydraulic coupling c) Eddy current drive d) Soft starter

	39. 
	If condenser temperature is 30oC and evaporator temperature is 25oC then COP cornot cycle of the refrigeration system is 

a) 0.2             b) 0.6          c) 5      d) none of the above 

	40. 
	A fluorescent tube light fitted with an electronic choke will

a) operate at 25 kHz                               b) not need a starter                                

c) increase light output                            d) all of the above

	41. 
	Which of the following is used as an absorbent in a vapour absorption system?

a) water

b) lithium

c) bromine

d) lithium bromide

	42. 
	The unit of one lux is

a) 1000 lumen per square feet          b) 10 lumen per square metre

c) 1 lumen per square metre        d)  1 lumen per square feet

	43. 
	Which of the following is not a gas discharge lamp

a) Fluorescent tube lamp                       b) Mercury vapour lamp 

c) Metal halide lamp                              d) Incandescent lamp

	44. 
	The component responsible for maximum loss in a DG Set is

a) alternator losses

b) stack loss through flue gases
c) coolant losses

d) radiation losses

	45. 
	The DG set rating for a plant with connected load of 800 kW, diversity factor 0.6, and 0.8 PF at average loading of 60% will be
a) 480 kVA

b) 600 kVA

c) 800 kVA

d) 1000 kVA

	46. 
	When compared to standard motors, energy efficient motors have

a) lower slip      b) lower shaft speed      c) higher starting torque     d) all of the above

	47. 
	The maximum unbalanced load between phases should not exceed ------% of capacity of DG sets.

a) 10%

b) 15%

c) 20%

d) 25%

	48. 
	A DC excitation is sued to vary the speed in a

a) Variable frequency drive

b)  Eddy current drive
c) Slip ring motor
d) Fluid coupling

	49. 
	Select the Correct statement: Operating power factor of a DG set running in isolation from the grid supply

a) shall always be maintained at 0.8 at all the load
b) shall always be maintained at 1.0 at all the load

c) shall always be the same as maintained for the grid supply

d) shall be decided based on the engine shaft power (kW), alternator losses (kW), and load on the alternator (kVA)

	50. 
	A 4-pole squirrel cage induction motor operates with 1% slip at full load. What is the approximate full load RPM of motor you may expect at a grid frequency of 49.5 Hz?
     

 a) 1485                b) 1470                 c) 1500             d) none of the above

 


…….……. End of Section – I ………..….

Section – II: SHORT DESCRIPTIVE QUESTIONS 


Marks: 8 x 5 = 40 


(i)
Answer all Ten questions


(ii)
Each question carries Five marks

S-1
For any electrical distribution system, list any 5 options for distribution loss optimization

	Ans
	1. Relocating transformers and sub-stations near to load centers

2. Re-routing and re-conductoring such feeders and lines where the losses     / voltage drops are higher.

3. Power factor improvement by incorporating capacitors at load end.

4. Optimum loading of transformers in the system.

5. Opting for lower resistance All Aluminum Alloy Conductors (AAAC) in place of conventional Aluminum Cored Steel Reinforced (ACSR) lines 

6. Minimizing losses due to weak links in distribution network such as jumpers, loose contacts, old brittle conductors




S-2
Draw a typical curve for efficiency and power factor Vs load for a 3-phase induction motor between 0% and 100%   (Note: Explanation not required)

Ans
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S-3
A 7.5kW, 3 phase, 415 V induction motor draws 10.5 A and 5 kW input power at 410 V . What is the Apparent and Reactive Power drawn by the motor at the operating load?

Answer

Apparent power        = 1.7321 x 0.410 x10.5   = 7.456 kVA

Reactive power 
       =  squrt (apparent power 2- active power2)

Active power 
        = 5 kW

Therefore reactive power  = sqrt (55.6-25)




   = 5.53 kVAr

S-4
In an air-handling unit (AHU), the actual airflow rate is 10350 m3/h and the inlet air has 16 kcal/kg of enthalpy. At the outlet of AHU, air has enthalpy of 13.45 kcal/kg. The density of air of 1.15 kg/ m3. Estimate the TR of the air-handling unit?
Answer

            (Enthalpy difference x density x air flow in m3) /3024 

             = (16-13.45) x 1.15 x 10350 /3024 =10 TR
S-5
Define Range, approach and effectiveness in cooling tower operation

Answer:

i) “Range” is the difference between the cooling tower water inlet and outlet temperature. 

ii) “Approach” is the difference between the cooling tower outlet cold water temperature and ambient wet bulb temperature. Although, both range and approach should be monitored, the `Approach’ is a better indicator of cooling tower performance. 

     iii)
Cooling tower effectiveness (in percentage) is the ratio of range, to the ideal range, i.e., difference between cooling water inlet temperature and ambient wet bulb temperature, or in other words it is = Range / (Range + Approach).

S-6
A process fluid at 40m3/hr, with a density of 0.95, is flowing in a heat exchanger and is to be cooled from 35oC to 29oC.  The fluid specific heat is 0.78 kCal/kg.  Find out the chilled water flow rate if the chilled water range across the heat exchanger is 4oC.

	Heat duty of process fluid
	40,000 x 0.78x0.95 x 6

	
	177840 Kcal/hr

	
	

	Chilled water flow rate
	177840/ 4

	
	44.46 m3/hr

	
	


S-7
List any 5 energy conservation opportunity in air conditioning system
Answer

Increase the chilled water temperature set point if possible. 

Use the lowest temperature condenser water available that the chiller can handle. 

Increase the evaporator temperature 

Clean heat exchangers when fouled 

Optimize condenser water flow rate and refrigerated water flow rate. 

Replace old chillers or compressors with new higher-efficiency models. 

Use water-cooled rather than air-cooled chiller condensers. 

Use energy-efficient motors for continuous or near-continuous operation. 

Install a control system to coordinate multiple chillers. 

 Study part-load characteristics and cycling costs to determine the most-efficient mode for operating multiple chillers. 

Run the chillers with the lowest operating costs to serve base load. 

Avoid oversizing -- match the connected load. 

Improve control and utilization of outside air. 

Use air-to-air heat exchangers to reduce energy requirements for heating and cooling of outside air. 

Reduce HVAC system operating hours (e.g. -- night, weekend). 

Consider reducing ceiling heights. 

Put HVAC window units on timer control. 

Don't oversize cooling units. (Oversized units will "short cycle" which results in poor humidity control.) 

S-8
A DG set is operating at 750 kW loading with 440oC exhaust gas temperature. The DG set generates 8 kg gas/ kWh generated, and specific heat of gas at 0.25 kCal/ kg oC. A heat recovery boiler is installed after which the exhaust gas temperature reduces to 190oC. How much steam will be generated at 3 kg/ cm2 with enthalpy of 650.57 kCal/ kg. Assume boiler feed water temperature as 70oC.
Quantity of heat available from flue gas 

= (750) x (8 kg Gases / kWh Output) x 0.25 kcal/kg°C x (440 – 190°C)

= 375000 kCal/hr

Quantity of steam generated = 375000 / (650.57-70) = 646 kg/hr

………..……. End of Section - II ………….….

Section – III: LONG DESCRIPTIVE QUESTIONS

    Marks: 6 x 10 = 60 


(i)
Answer all Five questions


(ii)
Each question carries Ten marks

L-1
A plant has 2 identical 500 kVA transformers, each with a no load loss of 0.80kW and full load copper loss of 5.7 kW. The plant average load is 420 kVA and has never exceeded 460 kVA in the past. An energy auditor while conducting the energy audit founds that only single transformer is kept in operation and second transformer is switched off. The plant management was of the view that since the plant load is well within the reach of one transformer, therefore there is no need of keeping the second transformer in parallel operation. As claimed by the management, plant would be saving no load loss of transformer, which is 0.80kW.

a) In your opinion, whether energy auditor would agree with the stand taken by the management.
b) If not, what he would like to like to advise to the plant’s management on transformers operation keeping in view the energy saving potential, reliability and safety of the system
Answer.

a) The energy auditor would not agree with the stand of plant management. Instead, he will work out the total losses when single and both transformers are in operation. The Analysis will be like this; 

Transformer Losses ( when 2 transformers are in operation )

No load loss  = 0.80 kW /transformer

F.L loss         =  5.7 kW / transformer

F.L loss at operating load =  (210/500)2 x 5.7 = 1.005 kW / transformer

Operating loss per transformer = 0.80+1.005 =1.805 kW / transformer

Operating loss for both the transformers =1.805 x 2 = 3.61 kW

Transformer Losses ( when 1 transformer is in operation )

No load loss  = 0.80 kW
F.L loss         =  5.7 kW

F.L loss at operating load =  (420/500)2 x 5.7 = 4.02 kW

Operating loss per transformer = 0.80+4.02 =4.82 kW

Increase in transformer losses  (when 1 transformer is in operation )= 4.82-3.61=1.21 kW

Answer (b) 

1. The plant should operate two transformers in parallel operation, as there is a power saving potential of 1.21 kW 

2. In case the transformers average loading decrease below 420 kVA, the plant may again work out the transformer losses and decide on the single or two transformers in parallel. The break-even point is around 600 kVA loading.

3.  In case, it works out economical to operate only one transformer, then the primary side of the stand by transformer should be kept in the switched off mode.

4. The transformers should be alternatively operated periodically as the transformer oil of stand by switched off transformer will have a tendency to absorb moisture, because of which its break down voltage strength will reduce. This will hamper its insulation capabilities in the initial period of its switch on mode.

5.  Before switching on the stand by transformer, its oil should be preheated to drive away the absorbed moisture.
L-2 An energy auditor works out the percentage loading of a particular induction motor as a ratio of current drawn to the rated current of the motor. 

a) Do you agree with the above methodology adopted by the consultant? Justify your answer with reasons. 

b) In your opinion what is the right approach for working out the motor loading?

c) List any other method ,which is also an indicator of motor loading

Answer:

    a)       NO. 

          The current drawn by the motor is the resultant sum of the active and reactive current of the induction motor. The reactive current drawn is independent of load as it is supply voltage dependent, and hence remains constant as long as the supplied voltage remains constant. On the other hand, active current drawn is directly proportional to load and changes in direct proportion to the load. Therefore, the resultant of active current and reactive current, which is the current drawn by the motor, does not change in direct proportion to the change in load as one of the current component is load independent. Therefore, current drawn by the induction motor at any part load   may not be a true reflection of the load.

          However, the ratio, current drawn by the motor to its rated current, in the 90-100% loading range, reflects the approximate loading of the motor as the magnitude of the active current component is much more than the reactive current component and, hence, the resultant current is more or less dictated by the active current

OR

NO

          The power factor of the motor falls sharply with the decrease in the load. On the one hand, the decrease in load tends to reduce the currant drawn but at the same time fall in power factor tends to increase the current. Therefore, the current drawn by the motor at part load is always a resultant of these two components. For example, for a 7.5 kW motor with a rated current of 14.5 A, may draw 9 A at 50% loading. Clearly the ratio 9/14.5 is not 50%.

          The above methodology holds true good only at about 80-100% motor loading, as the fall in PF is not substantial.

b)

% Loading =      Input power (kW) drawn at the existing load     x  100

                     Name plate kW rating / Name plate motor efficiency

c) . Slip Method

In the absence of a power meter, the slip method can be used which requires a tachometer. This method also does not give the exact loading on the motors.
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Where:

Load = Output power as a % of rated power

Slip = Synchronous speed - Measured speed in rpm

Ss = Synchronous speed in rpm at the operating frequency

Sr = Nameplate full-load speed
L-3
The management of an industrial plant retains the services of an energy auditor to undertake the performance evaluation of a large fan handling gases. The auditor measures the following data:



i) Average velocity pressure (by Pitot tube measurement)



: 70 mm water column


ii) Fan Suction pressure
: - 20 mm water column


iii) Fan Outlet pressure
: 460 mm water column


iv) Area of duct 
: 8 square meter


v) Pitot tube constant
: 0.85


vi) Corrected gas density
: 1.15 kg/ m3

          3 phase motor data.

vii) Motor line current 


              :137 Amps


viii) Motor phase voltage (line to neutral)         :6350 volts


ix) Power factor of electric motor 
            : 0.91


x) Efficiency of motor at the operating load (from the performance curve):  94%.

After analyzing the operating data, the energy auditor concludes that the static fan efficiency has fallen to around 50% and there is a need to replace the fan impeller after undertaking a detailed financial analysis. However, plant personnel insist that static efficiency of the plant is still better and is around 85% and there is no need of fan impeller replacement. 
a)
In your opinion who is correct, assuming that the measurement of data is correct. Justify your answer.

b)
Can you catch the mistake committed by either of them in the analysis of electrical parameters?

Answer

	(i)
	Flow (v)            =
	Cp x A
	SQRT (2 x 9.81 x (P x ()

	
	
	
	(



Cp = Pitot tube constant 


A = Area of duct 


(P = Pitot tube measurement average velocity pressure 


( = Corrected gas density 

	
	Flow (v)           =
	0.85 x 8 
	SQRT (2 x 9.81 x 70 x 1.15)

	
	
	
	1.15


	
	Flow (v)           =
	0.85 x 8 
	39.74
	= 235 m3/sec

	
	
	
	1.15
	


(ii)
Power input to motor 
= 1.732 x V x I x Power factor/ 1000





             = 1.732 x 11000 x 137 x 0.91/ 1000 = 2375.3 kW

iii) Power input to fan                         =        2375.3 x.94=2233

 iv) Static fan efficiency                     = (235 x480) / (102 x 2233) = 49.5%

Management Version

(ii)
Power input to motor 
= 1.732 x V x I x Power factor/ 1000





             = 1.732 x 6350 x 137 x 0.91/ 1000 = 1371.2 kW

iii) Power input to fan                         =       1371.2  x.94=1289

 iv) Static fan efficiency                     = (235 x480) / (102 x 1289) = 85.7%

Energy auditor is correct .The management has not converted phase voltage to line voltage and hence wrong conclusion drawn

L-4      a) An energy auditor while conducting the energy audit of a DG set in a plant founds that a 3 MW DG set with an average load of 2.5 MW running in parallel with the grid was exporting 50 kVAr. In your opinion, what electrical  parameters should be checked by the auditor? List the disadvantages of the above situation.
Answer;

           The auditor should check the operating PF of the DG set. This may be lower than the load PF, because of which reactive power generated by DG set is more than that of the reactive power required by load. Since the DG set is in parallel operation with grid, it will be in a position to export surplus reactive power.

Disadvantage;

2. The excitation power required by the DG set will increase. 

I2r losses of the alternator will increase.
  b) An energy auditor observes the following load unload condition on two similar reciprocating air compressor and compressed air system  installed in two separate industrial plant locations (A & B) 





Location A


Location B

Load setting (kg/cm2g)


7.0



7.0

Unload setting (kg/cm2g)

7.3



8.0

The energy auditor concludes that at location B, the compressed air system  has become inefficient. Do you agree with his observation?  Justify your answer with at least two reasons in support of your argument

Answer: 

Energy auditor is right as 

a) System B will operate at higher pressure and hence will consume more power

b) Leakage loss of the system B will increase due to more header/system pressure

c) Loading time will also be more and hence more unloading power consumption
L-5   
The management of a building facility retains the services of an energy auditor to asses the refrigeration load of each floor of the building and efficiency of the chilled water pump. The auditor measures the chilled water flow of each AHU by non contact flow meter and measures the temperature at the inlet and outlet of AHUs, as per the details given below. The discharge pressure gauge of the chilled water pump shows 3.5 kg/cm2 and the refrigeration tank water level is 1 metre above the pump centerline. The power drawn by the refrigeration compressor and pump motor was found to be 89kW and 17.58 kW respectively. 

                                                                      1st Floor

                             3.5kg/cm2    20m3/hr, 7oC                        10oC


   Refrigera-

   tion Plant

                                                  30m3/hr, 7oC                        11oC

                                                  10m3/hr, 7oC                        11oC

      15m3/ hr, 7oC                       12oC                                     

                      4th Floor

What would be the analysis of the auditor on the following?

a) Floor wise refrigeration load requirement(in TR)

Specific power consumption of Refrigeration compressor (kW/TR) at the motor   operating efficiency of 92%

b) Chilled water pump efficiency , at the motor operating efficiency of 89%

ANS:

	Heat load
	(20 x 3) + (30 x 4) + (10 x 4) + (15 x 5)

	
	   60000+120000+40000+75000                                                            kcals/hr

	
	60000/3024 +120000/3024+40000/3024+75000/3024

	Refrigeration tonnes
	19.84TR+39.7 TR+13.23 TR+24.8TR

	
	97.5 7Tonnes

	
	

	kW/TR of compressor
	89 * 0.92 / 97.57

	
	

	
	0.84

	
	

	Chilled water in circulation
	75 m3/hr

	
	

	Pressure developed by the pump
	35-1=34 m

	
	

	Shaft power= 17.58kWx0.89= 15.64
	(75/3600) x 34 x 1000 x 9.81/(1000 x pump efficiency)

	pump efficiency
	44.4%

	
	



L-6: a) An induced draft-cooling tower is designed for a range of 8° C.  The energy auditor finds the operating range is 3 °C.  In your opinion what could be the reasons for this situation

Answer

1. There may be excess cooling water flow rate

2. There may be reduced heat load from the process

3. Some of the cooling tower cells fan is switched off

4. Approach may be poor because of high humid condition

5. Nozzles may be blocked
(Evaluator may look in to the any other appropriate point. Award 5 marks for any of the 3 correct situations)


b) List any two most important electrical parameters, which are to be monitored for safe operation of Diesel Generator set? Support your answer with reason

Answer

      kW reading for Diesel Engine safe operation and amperes or kVA for alternator safe operation.

      kW load on the alternator would indicate the extent of the loading of the diesel engine. In case kW load on the alternator exceeds the BHP of engine, there is an every chance of engine getting damaged. This situation may arise when PF of the alternator kept very high and ampere load although within limit of the alternator,  but kW load may exceed the engine BHP.

        Amps or kVA decide the heating of any electrical machine. If the operating value exceeds the design value, the alternator may burn out.

……………. End of Section – III ………….…
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