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General instructions:

o Please check that this question paper contains 16 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

o Open Book Examination
Section – I: Short Questions                                                     Marks: 10 x 1 = 10

(i) Answer all Ten questions

(ii) Each question carries One mark
	1
	Whether blow down is considered for calculation of efficiency during boiler test? Give reason for the same.



	2
	What are the components of fixed losses in the motor and its depended factor?



	3
	What is meant by isothermal power ?



	4
	Explain the term Energy efficiency ratio 



	5
	What is the annual power produced if a 500 kW turbine producing 200 kW at an average wind speed of 25 km/h?



	6
	What are the precautions to be taken to ensure reliable flow measurement point at site?



	7
	A pump motor draws 55 A current at 0.415 KV. Power factor is measured to be 0.88. If motor efficiency is 85%, calculate the pump input power?



	8
	Define Installed Load Efficacy.


	9
	Name two wind turbines types?



	10
	Define waste minimisation?


Section - II: Long Questions                                                       Marks: 2 x 5 = 10

(i) Answer all Two questions

(ii) Each question carries Five marks
	1
	What are the different lighting control options available for energy conservation in lighting system?

	2
	What are the four types of Process Change under cleaner production techniques?


Section - III: Numerical Questions                                            Marks: 4 x 20 = 80

(i) Answer all Four questions

(ii) Each question carries Twenty marks
	1
	An Air preheater was installed to preheat the combustion air temperature in a steel reheating furnace. The measurements  were taken before and after WHR Installations.  Find out pay back period.  What is the annual fuel oil bill after WHR.

         Fuel oil Consumption                     = 600 litre/hr

         Specific Gravity                              = 0.90

         Production Rate                              = 9 Ton/hr

         Furnace Operating Temperature     = 1250oC    

         %O2 before Waste Heat Recovery  = 7.5% 

         %O2after Waste Heat Recovery      = 5.5%

         Investment for WHR                       = Rs. 20.00 lakhs 

         Flue gas temperature before WHR  = 950oC

         Flue gas temperature after WHR     = 750oC

         Ambient temperature                       =  30oC

         Fuel oil cost                                      = Rs.15/litre

         Ambient temperature                       =  30oC     



	2
	An industrial fan with measured flow rate of 90 m3/s has 80 mm WC static pressure developed across it. The motor power drawn is 120 kW and motor efficiency of 86%. Find out the fan static efficiency?

For the above fan, the bagfilter in the system was replaced with ESP. The pressure drop across the bagfilter was 65 mm WC. With ESP, pressure drop was 20 mmWC. Flow rate increased by 20%. The original flow can be obtained by two options:

a) Impeller trimming

b) Reduced RPM with pulley diameter change

For option (a), if original impeller size were 70 mm in diameter, what would be the new impeller diameter if efficiency drops by 5%?

For option (b), what would be the required reduction in RPM if fan was originally running at 850 RPM and efficiency at reduced RPM is expected to be 66%.

Find out the differential energy savings between the two options at 8760 hours/annum and at Rs.4 / unit. 



	3
	The following are the results of a flow test using nozzle method carried out on a1000 cfm compressor

            Flow coefficient : 0.95

            Receiver Pressure  - 4.2 kg / cm2 (a)

            Inlet Pressure  - 1.03 kg / cm2(a)
            Inlet air temperature   35oC  

            Pressure before nozzle – 1.06 kg / cm2 

            Temperature before the nozzle  48oC   

            Pressure drop across the nozzle     = 0.052 kg / cm2

            Gas constant       :  287 Joules / kg K

            Nozzle Diameter :  0.08 m.

After the test the compressor is taken for maintenance and overhaul. The isothermal efficiency increased thereafter by 5 percent and the shaft power of compressor was measured to be 115 kW. The expenditure was Rs. 3 lacs. What is the payback period for the investment if the operating hours are 8000/annum and the energy cost is Rs.4/kWh.



	4
	A layout dimension of an office building was  9 M length by 6 M width.  The height of the lamp fixed above the desk plan area is 3 M.  The total circuit watt for the entire lighting is 1200 watts.  The measured lux level at the existing condition was 600 lux using lux meter.  The lux level was improved to 800 lux by modification of  layout fittings.  The target lux of this office is 40 lux/watt/m2.

Find out energy saving potential if office is working 10 hrs a day for 300 working days using ILER method.
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