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7. a) What are primary fuels ? List out some primary fuels and
define heating value of fuel.
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b) A steam boiler uses pulverized coal in the furnace.
. The ultimate analysis of coal as reserved (by weight) is
C = 78%; H,; = 3%,; ash is 10% and moisture is 5%,
Excess air supplied is 30%, calculate the weight of air

supplied and weight of gaseous product formed perkg of
coal bumt.
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8. Write a short note on any two:
a) Boyle'slaw and Charle’s law
b) Kelvin Plank statement of second law of thermodynamics
c) Actual and theoretical combustion process
d) Braytoncycle
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Note: i) Auemptany five questions.
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i1} All questions carry equal marks.
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iii)In case of any doubt or dispute the English version
question should be treated as final.
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1. a) Statethe first law of thermodynamics and prove for anon
flow process it lcads to the energy equation Q = dU + W,
TR @ gget Ay gard 3R w6 1R ware ufdsmn & fn
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b) The properties of a closed system change following the

relationship between pressure and volume as pv = 3.0,
where p is the pressure and v is the volume in m? calculate
the work done when the pressure increases from 1.5 bar
to 7.5 bar.
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Define enthalpy of a system and internal energy.
& W0l 3R rafes Sl fit e o oiRonfia &
A cylinder contain 4.5 m3 of gas at 105 N/m? and 80°C.
The gas is compressed to a volume of 0.13 m3, The final
pressurc being 5 x 10° N/m?.

Determine:

1) the mass of the gas

if) The valuc of index ‘n’ of compression

ili) heatreccived or rejected by the gas during compressor
take y=1.4 and R = 294.2 j/kg°C
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A reversible heat engine operates between two reservoirs
temperatures of 700°C and 50°C .The engine drives a
reversible Refrigerator which operates between reservoirs
at temperature of 50°C and -25°C the heat transfer to
the engine is 2500 kJ and the network output of the
combined engine and refrigerator plant is 400 kJ.

Determine the heat transfer to the refrigerant and net heat
transfer to the reservoir at 50°C.
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State the Clausius statement of second law of
thermodynamics.
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What is triple point explain with neat diagram and also
cxplain the p-V-T surface.
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Explain the following terms in relation with the steam
formation.

i) Sensible heat and latent heat of water

i) Enthalpy of wet steam and superheated steam
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Steam enters an Engine at a pressure 10 bar absolute and

400°C. It is exhausted at 0.2 bar. The steam at exhaust is
0.9 dry. Find:

1) DropinEnthalpy ii) Changeinentropy
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Does wet steam obey laws of perfect gases. Discuss.
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What is cycle 7 What is the difference between an ideal
cycle and actual cycle?
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Derive the expression of Air standard efficiency of Diesel
cycle.
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