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1. Choose the correct option:                                                    2x10=20
a) The sector with the lowest commercial energy consumption out of four major sectors in the country is-  

    i. Industry       


ii. Agriculture 
   iii. Residential   
               iv. Transport
b) Energy manager should be well versed with-
i. Managerial and technical skills
ii. Managerial and marketing skills
iii. Technical and economical analysis skills
iv. Energy audit skills
c) Which of the following is least important of a good energy information system?

i. data accuracy        
 

ii. data relevance         
iii. data volume          


iv. data validation
d) The ratio of energy consumption to corresponding production is called-
i. specific energy consumption

ii. Energy intensity
iii. production energy ratio 

iv. specific production ratio
e) Energy supplied by combustion of fuel is equal to-

i. fuel mass x density


ii. fuel mass x specific heat
iii. fuel mass x calorific value
iv. fuel mass x heat capacity
P.T.O.
f) A three-phase induction motor is drawing 12 amps at 440 volts. If the operating power factor of the motor is 0.85, then the power drawn by the motor is- 

i. 7.8 kW






ii. 4.5 Kw
iii. 5.3 kW
iv. 23.4 kW

g) The sum of present values of all cash flows associated with a project called-
i. NPV






ii. PV
iii. Internal rate of return




iv. return on investment

h) An energy audit requires- 

i. Quantification of energy use



ii. Qualification of energy use
iii. Converting all energy use to one single unit

iv. Reduction in power consumption

i) A firm substitutes (replaces) expensive oil and starts firing
    wood in a boiler. The following scenario is most likely-
i. Higher energy consumption

ii. higher fuel cost
iii. better boiler efficiency




iv. less smoke in the stack
j) Amount of oxygen (stoichiometric) needed for complete combustion of 1 kg of Methane 
i. 17.39 kg






ii. 4 kg
iii. 6 kg 





iv. None of the above
2. Answer the following:                                                            6+4+5=15
a) Explain: Energy management, energy conservation and energy auditing.

b) Explain the difference between energy conservation and energy efficiency and state one example where energy costs are reduced but energy consumption goes up.
c) Mention any three responsibilities and duties of an energy manager.

3. Answer the following questions:                               3+6+3+4+4=20
a) Explain the use of sankey diagram.
b) Installation of Rs 25,000 energy management systems in an industry is expected to results in a 25% reduction in electricity and 40% savings in process heating costs. These translate to net yearly savings of Rs 6,500 and Rs. 8,500 respectively. If the energy management system has an expected useful life of 8 years, determine the Net Present Value of the investment. Salvage value need not be considered in the analysis and discount rate is 12%. 
c) What is the significance of calculating specific energy consumption (SEC)?
d) Discuss four energy efficiency improvement opportunities in a boiler system.
e) What is waste heat? How do you convert the waste heat to useful form of heat?

4. Answer the following questions:                                    3+3+3+6=15

a) Define the power factor of an electrical gadget. 
b) How the power factor improvement is related with the energy conservation programme? 
c) How does power factor of an induction motor reduce with the reduction of the applied load on the motor?
d) A tube light is rated 40W, 230V and 50Hz, it draws a current of 0.3 A. Calculate (i) power factor and (ii) size of the capacitance bank required for improving the existing power factor to 0.95.
***
