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1.a)
Explain how do you perform a lighting audit for building.
b)
Discuss the significance of Sankey diagrams and load – profiles, explaining their salient features in Energy auditing.
2.a)
Discuss about internal control Questionnaire to produce an energy audit of the company.








   
b)
Discuss about energy index and calculate the energy index for each energy type of the company produces 100x103 tonnes per annum.  The company as shown in table in various energy units.  Assume

1 Joule = 947x10-6btu = 238.8x10-6calories = 9.478x10-9therm = 2778x10-6ww
1 Joule = 5.6497 x 10-9gal.

Energy Type



Consumption
Oil




11x103 gal

Gas




6 x103 therm

Electricity



985x103 kwh

3.a)
Briefly explain the importance of energy conservation
 
   b)
List out the steps required for an energy conservation programme
 
4.a)
What do you understand by the term power factor? Explain. Also explain the necessity of improving the power factor
 
b)
A 3-phase induction motor takes 300 KVA at 400 V, 0.8 pf lag. If 100 KVA capacitor bank is connected in parallel with the motor with a view to give same heating in the supply cycle, with the increased load, calculate the KVA and kW increase in the motor load. If however, the motor load remains unchanged at 300 KVA, 0.8 pf lag, calculate the reduction in the main cable current 
5.a)
What is the role of Energy Manager in a functional organization of process industry?
b)
“The main role of Energy manager in any organization is energy conservation”. Comment on this statement.
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6.a)
Discuss the aims of depreciation.





 
b)
A construction machine costs 1,00,000 and has an expected life of 5 years and salvage value of Rs 20,000.   It is expected to work 2,000 hour’s in a year.  Find out the depreciation for the machine using  
a)
Straight line method   

b) machine hour rate.

7.
What are the situations, which make the replacement of items necessary? The cost of a machine is Rs 6100 and its scrap value is only Rs.100. The maintenance cost are found from experience to be:

 
Year

:
1
  2
  3
  4
  5
  6
  7
  8


Maintenance 

Cost in Rs.
:
100
250
400
60
900
1250
1600
2000

When should be the machine be replaced. 

8.a)
Discuss the importance of planning and leading an energy management program in an organization.

   b)
Discuss the function of an energy manager in initiating and managing an energy management program with particular reference to Planning, Leading and controlling.
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1.a)
What are the different energy auditing concepts?

   b)
Explain how much energy conservation is relevant to the Indian Industry today.

2.a)
What is meant by cost index.






      
b)
An Industrial concern uses 1.5x103 tonnes of industrial coke, 1.8x103 therms of Gas and 1x109 Wh of electricity in one year.  The energy costs were as follows: coke Rs:72.00/- per tonne; Gas Rs:0.20/- therm; Electricity Rs:2.25/- per 103 Wh.  This industry produces 15x103 tonnes per year find out cost indices.  Assume

1 Joule = 947x10-6btu = 238.8x10-6calories = 9.478x10-9therm = 2778x10-6 Wh  
     c)
Discuss about use and cost of industrial energy.
3.a)
List out the consequences of low power factors
 
b)
Compare synchronous condenser with static capacitors with regard to                          pf improvement


4.a)
What are the disadvantages of pf in an electrical system and what is the economical limit to which pf can be improved.

   b)
A 3-phase synchronous motor is connected in parallel with a load of 800 KW at 0.8 pf lag. The load on the synchronous motor is 150 KW. Its excitation is adjusted to make the overall pf 0.93 lag. Calculate the KVA input and pf of the synchronous motor. Neglect motor losses 
5.a)
Discuss the duties of  energy Manager.

b)
Explain the role of Energy Manager in processing industry with example suggest and justify the place of Energy Manager in the same organizational chart.

6.a)
Explain with suitable examples, the different methods of depreciation. Cost of an air conditioning plant is Rs 1.0 lakh. During an estimated life of 10 years, two major overhauls were carried out, each involving Rs 20,000. If the scrap value of the plant is Rs 15,000, calculate depreciation rate on the basis of repairs provision method.
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7.
Explain why replacement is necessary.




 
A truck is priced at Rs. 60,000 and running costs are estimated at Rs. 6000 for each of the first four years, increasing by Rs. 2000 per year in the fifth and subsequent years.  If the money is worth 10 percent per year, when should the truck be replaced? Assume that the truck will eventually be sold for scrap at negligible price.

8.a)
Discuss the importance of promoting and monitoring an energy management program in an organization


                                                 
b)
Discuss the functions of an energy manager in initiating and managing an energy management program with particular reference to promoting, monitoring and reporting.
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1.a)
What are pie charts? Explain their significance in energy audit with a suitable example.

   b)
Write descriptive note on


 a)
Energy Index


 b)
Cost Index
 c)
Load Profiles.

2.  a)
Discuss about Detailed energy Audits.




 
b)
The consumption and cost of energy used by a company over a monthly period is shown in table,




Monthly Energy Consumption and Cost


Type of Energy


Quantity

Price per unit


Solid fuel (tones)


40


Rs. 29/-


Liquid fuel (gallons)


10000


Rs. 0.33/-


Gaseous fuel (therms)


400


Rs. 0.18/-


Electricity (103 Wh)


90000


Rs. 0.25/-

Find out energy index, the cost index and plot the specific fuel consumption against product output.  If the monthly output of the company were 150 tonnes.  Assume

1 Joule = 947x10-6btu = 238.8x10-6calories = 9.478x10-9therm = 2778x10-6wh
1 Joule = 5.6497 x 10-9gal.

3.a)
Explain the effect of low pf on transformers and generators
 

b)
A load taking 500 kW is working at 0.8 pf lag. The pf is improved to 0.9 lag by installing a phase advancing plant working at 0.1 pf lead. Calculate the kVA rating of the advancer
4.a)
Explain how pf improvement plant can increase the kW capacity of a generating station of given KVA capacity
 

   b)
A factory has a load of 325 kW at a pf of 60 %. A new load of 150 kW is to be added, which can be carried by a synchronous motor. What must be the rating of the synchronous motor to make the overall pf 95 % lagging? Also calculate the pf of the motor 
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5a)
Discuss the role of energy manager in energy management bringing our clearly his functions duties

   b)
Discuss Role and place of energy manager.
6.
What is meant by time value of money?




 
Calculate the depreciation rate using the Straight-line method, sum of year’s digit method for the asset with salvage value zero.   Life of asset 5 years.   Cost Rs 1,80,000.  For decline balance method use 40% rate.


7.
Discuss briefly the various types of the replacement problems

 
The following table gives the running costs per year and resale price of a certain equipment whose purchase price is Rs. 5000.



 
Year

:
   1
    2
   3
    4
   5
   6
    7
   8


Running Cost

(Rs.)

:
1500
1600
1800
 2100
2500
2900
3400
4000

Resale value 

Rs.)

:
3500
2500
1700
 1200
  800
  500
  500
  500

When should be the machine be replaced. 

8.a)
Explain with example the measures to be taken for controlling energy usage in an a industry.

   b)
Discuss the functions of Energy manager in promoting Energy Conservation schemes.
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1.a)
Write a descriptive note on general audit program.

b)
‘Sankey diagrams’ are laborious to be drawn but are useful in ‘Energy audit’ Justify this statement with the aid of a suitable example.

2.a)
A company monitors its steam consumption and production (in tones) for a number of weeks and the results are shown in table.  Weekly steam consumption (106 Kg) against production (tones).

	Steam
	0.40
	0.35
	0.45
	0.31
	0.51
	0.55
	0.45
	0.50
	0.40
	0.51

	Production
	50
	55
	65
	50
	95
	90
	85
	80
	60
	90

	Steam
	0.40
	0.60
	0.45
	0.55
	
	
	
	
	
	

	Production
	70
	110
	60
	105
	
	
	
	
	
	



Discuss about trend relating production output and steam consumption by plotting weekly steam consumption against production.



 
b) Discuss about load profile of a company with examples.


 

3.a)
Under what conditions would you recommend installation of pf improvement plant for augmenting the Kw loading capacity of generating station in preference to installing additional generating equipment 
   b)
Explain the pf improvement by the use of static capacitors
4.a)
Explain the power factor improvement by the use of synchronous capacitors


b)
Explain the following lighting terminologies 
i)
Maintenance factor 
ii) 
Depreciation factor 
iii)
Waste light factor 
iv)
Absorption factor

5.a)
“Energy Manager is first and foremost a manager” in the light of this statement, discuss the functions of Management.

b)
Explain how the Energy Manager take steps to improve the efficiency of organization.
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6.
Explain the terms (a) annuity (b) present worth factor


    

An Industrial plant with initial value of Rs 2,00000/- has salvage value of Rs 20,000/- at the end of 20 years.  But is sold for Rs 1,45,000/- at the end of 10 years. what is the profit or loss if sinking fund depreciation method at 8% compounded annually, is adopted.
7.
Explain the concept of group replacement.






Explain how the theory of replacement is used in the following problems:

a) Replacement of items whose maintenance cost varies with time. 

b) Replacement of items that fail completely.                
8.a)
Explain the role of Energy manager in Monitoring and Reporting an Energy management program.                              

   b)
Explain the importance of energy manager in organizing and Leading Energy Management Schemes.
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