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Time : 3Hrs. Sem. III -Mech.

Energy Conv. -I

Full Marks : 80

Pass Marks : 26

Answer all Five questions from Group B, each question 

carries 4  marks.
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Write short notes on:

(a) Solar pumping

(b) Solar green house

energy.

OR
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1. Choose the most suitable answer from the following

options :1x20=20

(ii)

(i)

(i)        The  Solar constant is measured :

(a) Near sun

(b) Near earth

(c) Extra-terrestrial region

(d) Terrestrial region

The value of solar radiation in summer is 

maximum on the surface having inclination

equal to:

(a) Latitude
0

(b) Zero
0

(c) 45
0

(d) 90

OT3017
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2Mpa 0.09m /kg 

S  = 2.4474 & S  = 3.8935 KJ/Kgkf fg

Draw the phase equilibrium diagram on p-v co-

ordinates for a substance which shrinks in volume

on melting and then for a substance which expands

in volume on melting. Indicate thereon the relevant

constant properly lines.

p-v 

p-v 

OR
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(iii)

(iii)

(iv)

(ii)

OT3017

In chemical reaction at core of sun, the 

reduction in mass due to:

(a) Fission reaction

(b) Fussion reaction

(c) Conduction

(d) None of these

The latitude angle at equator is:
0(a) ± 90  
0(b) ± 45   
0(c)  ± 30  

(d)  Zero
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Draw P-V and T-S diagram of diesel cycle.

Explain it’s working principle.

P-V T-S 

Define heat engine.

pressure is 2Mpa and the specific volume is 
33 0.09 m/Kg At P=2Mpa, V = 0.001177 m/Kg, f

3 V = 0.09963 m/Kg and At P = 2 MPa, g

h = 908.79 KJ/Kg, h = 1890.7 KJ/Kg, S = 2.4474 ffgf

& S = 3.8935 KJ/Kgk fg

OR

OR

9.

8

10.

8
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(v)

(v)

(vi)

(iv)
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The conductive heat transfer is govermed by:

(a) Fourier’s law

(b) Stefan-boltzman law

(c) Wein’s displacement law

(d) None of these

Which renewable energy source is the

leading source globally to generate electric

power?

(a)  Solar

(b)  Wind

(c)  Biomass

(d)  Geothermal
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(vii)

(vii)

(viii)

(vi)

OT3017

The range of wind speed suitable for wind

power generator is:

(a) 0-5 m/s

(b) 5-25 m/s

(c) 25-50 m/s

(d) 50-75 m/s

Windmill works on the principle of..........

(a)  Rotation

(b)  Monentum

(c)  Gravitation

(d)  Collision
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In an air standard otto cycle the compression ratio
0is 7 and compression begins at 35 C, 0.1MPa.

0The maximum temperature of the cycle is 1100 C.

Find the temperature and pressure at the cardinal 

points of the cycle.

ratio of 14. The pressure at the beginning  of the

compression stroke is 1 bar, and the temperature is

300K. The maximum cycle temperature is 2500 K.

Determine the cut-off ratio and thermal efficiency.

2500 K 

8.

8
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(ix)

(ix)

(x)

(viii)

OT3017

Liquefaction of biomass is carried out at:
(a) High temperature and low pressure
(b) Relatively low temperature and high
      pressure
(c) Relatively low temperature and normal
      pressure
(d) Room temperature and high pressure

When ambient temperature of biogas plant 
0

decreases below 20C, then:
(a) The gas production increases  
(b)  The gas production first increases and
       then decreases.
(c)  The gas production decreases
(d)  Remains unaltered

1525304 OT3017

Answer all Five Questions. 
8 x 5 = 40

7.

8

OR

State the Kelvin-Plank and Clausius statements of 

the second law of thermodynamics.

Derive an expression for air standard efficiency of
otto cycle.
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(xi)

(xi)

(xii)

(x)
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020 C

Compared to fixed dome model of biogas
plant a floating drum type plant is :
(a) More efficient
(b) Less efficient
(c) Equally efficient
(d) Very cheep.

Energy storage means:
(a) Sparing primary energy for future 
     generations
(b) Storing secondary energy in an easily
      recoverably form
(c) Conserving energy
(d) Storing primary energy

1425304

6.

4
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What are greenhouse gases?

thermodynamic work.

Define:- 

(a) Triple point

(b) Sublimation and critical point

5.

OR

OR

4
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(xiii)

(xiii)

(xiv)

(xii)

OT3017

The law of thermodynamics, which states that
heat and work are mutually convertible
is known as:
(a) Zeroth law of thermodynamics
(b) First law of thermodynamics
(c) Second law of thermodynamics
(d) Third law of thermodynamics

With increase in pressure, the saturation 
temperature of water:
(a)  Increases
(b)  Remains constant
(c)  Decreases
(d)  None of the above

1325304

4

4.
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OR

Write the advantages of use of renewable source

of energy.

necessary?

the sun?

net and gross calorific values.

3.

OR

4
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(xv)

(xv)

(xvi)

(xiv)

OT3017

A control volume refers to:
(a) A fixed region in space
(b) A fixed quantity of matter
(c) An isolated system
(d) A closed system

A refrigerator and heat pump operates
between same temperature limits. If the c.o.p
of the refrigerator is 4, what is the c.o.p. of 
heat pump?
(a) 3
(b) 5
(c) 4
(d) 3.4

1225304

Answer all Five Questions. 

2.

4 x 5 = 20

(xx)

OT3017

Describe the conventional energy resources.

4
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(xvii)

(xvii)

(xviii)

(xvi)

OT3017

Steady flow occurs when:
(a) Properties do not change with time.
(b) The system is in equilibrium with its
      surrounding 
(c) Properties change with time
(d) None of these

The efficiency of air standard otto cycle 
depends on:
(a)  Pressure ratio in the cycle
(b)  Temperature ratio in the cycle
(c)  Compression ratio in the cycle
(d)  Mean effective pressure

1125304

In a water-tube boiler.

(a) Water flows through the tubes

(b) Flue gas flows through the tubes

(c)  Fire is produced  in the tubes

(d) Flue gas surrounds the tube.

Liquid fuels as compared to solid fuels 

have the calorific value:

(a) Higher

(b) Lower

(c) Same

(d) None of the above

(xviii)

(xix)

(xx)

(xix)

OT3017
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