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Part A'is compulsory which carries 25 marks *Answer all questlons in Part A
Part B consists of 5 Units. Answer any one full question from each unit.
Each questlon carries 10 marks and may have a, b cas sub questlons '
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- “PART-A y "5 Marks)
l.a) Whatdo you understand by macroscopic and mlcroscoplc viewpoints? Explain.

b)* What'is constant

 pressure gas thermometer? 3]
¢) State and discuss the ‘Clausis’ theorem. [2]
'd). Differentiate reversible angd. i irreversible processes. Entropy remamsmeonstant m a
" reversible adiabatic proce§§ Istif 31
~e)  Define ideal gas. And show thatjor. ?‘ieal gas mtemal energy depends only on its
_ temperature. A7 1 [2]
- $% DrawiB-V diagtam for water and_s??"' ure_substance otherithan watér. Also diaw
' P-T diagram of water., b, ¢ ey [3]
g) Draw psychrometnc chai ps‘ h igietnc processes in the chart [2]
h) :
i)
i)
2.a)

reduces to Euler’s eq :
B)* A mass of 8 kg gas is expands in a fléxible coritdiner so that the p-vifélationship'is
in the form of pv!?=const. the initial pressure is 1000 kPa and the initial volume

is 1 m’. The final pressure is 5 kPa. If the spec1ﬁc internal energy of the gas is

OR -

© 3.) .A cylinder, A = 7.012 em® has two pistons mounted, the upper one,

mp1 =100 kg, initially resting on the;stops. The;lower piston has 2 kgswater below
it, with a spring in vacuum connecting the two pistons. The spring force fore is
zero when the lower piston stands at the bottom, and when the lower piston h1ts
the stops the volume is 0. 3 m The ‘water, mltlally at 50 kPa, V= 0 00206 m 1s

i} Find the 1n1tlal temperature a.nd the pressure that will hft the upper plston
ii) Find the final T, P, v and work done by the water.
b). Nitrogen gas flows into a.convergent nozzle.at 200 kPa, 400 K and very Jow
- velocity. It flows out of the nozzle at 100 kPa, 330 K. If the nozzle is insulated,

- find the exit velocity. | : [5+5]
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' steam
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Prove:that the COP of the: reversible refrigerator operating between two grven* \

temperatures is the maximum.
Water is heated at a constant pressure of 0.7 MPa. The boiling pomt is 164.97°C.
‘The 1mt1al temperature of water 1s O°C The Iatent heat of evaporatron 1s

[5+5]

OR '
It is decided to, produce refrrgerauon at -30° C. The work can be obtained by a

v cychc heat engine operating between the ZOOOC reservoir and the ambient of

30° C. Determine the ratio of heat transferred from 200°C reservoir to the heat
transferred from the -30° C reservoir, assuming all process are reversible. _
Differences in surface water and deepswater temperature:ican be utilized for power

‘generation, It is proposed to construct a cyclic heat engine that will operate near

‘Hawaii, where the occan temperature rs 20°C near the surface and 5°C at some

Alnm’ tank is ﬁlled with a gas at room temperature 20°C and pressure 100 kPa
How much mass is there if the gas is:

i) Air.. .
Two tanks are connected as Sk
200 kPa, V=1m® and tank/B cont:
opened and the two COn }

fﬁgure both contammg water Tank A is at
5 kg at 0.5 MPa, 400°C. The valve is now
tate. Find the specific volume.

i MF3.Skgs

- P=0.5 MPa
Ted OO '

Amnionia existy ds a saturated mixture at 240.21kPa and -14.6°C inl'a rigid vessel
with a volume of 1.0 m’. The specific volumes of saturated liquid and saturated
vapour are 1.5195 I/kg and 0.50063 m’/kg. The quantlty of ammonia is 0. 275 kg
vap/kg: What istetal mass:of ammoma inside thie vessel?:= :

A rigid close tank of volume 3 m® contains 5 kg of wet steam at a pressure of '
200 kPa. The tank is heated until the steam becomes dry saturated. Determine -

final pressure and heat transfer to the tank

et . T )

An 1deaI gas of molecular werght 30 and y=1 3 occupies a volume of 1.5m’ at

100 kPa and 77°C. The gas is compressed according to the law pv'**= const. to a

compress1on and heatmg, ‘work done heat transferred and the total change of

‘entropy.

How the partral pressure in a gas mixture is is related to the mole ﬁactlon‘7 [6+4]

[5+5]




" ii) Volumetric displa

‘respectively, and the mec

On a partlcular day the weather forecast states that the dry bulb temperature is

37°C, while the relative humidity is 50% and the barometric pressure is
101.325 kPa. Find the humrdrty ratro, dew pomt temperature and enthalpy of
moist-air on this'day. - A - I L

A constant volume chamber of 0.3 m’ capacrty contains 1 kg of air at 5 °C. Heat is
transferred to air until the temperature is 100°C. Find the work done, heat transfer,

'change in 1nterna1 energy,, enthalpy a.nd entropy... [5+5]

In an air standard Ofto cycle, the compresswn ratio is 7 and the compressmn
begins at 35°C and 0.1 MPa. The maximum temperature of the cycle is 1100°C.
Find i) the temperature and the pressure at various poiits in thezgycle, (ii)ithe
heat supplied per kg of air, (iii) work done per kg of air, (iv) the cyele efficiency.

A refrigerator works on the carnet cycle in temperature between -70 Cand 270°C _

to drive the compressor 4nd C.0.P7of the ¢ycle. Take specrﬁc heat of icé ‘as
2.1 kl/kg-K and latent heat as 336 kl/kg? [5+5]
OR

volumetrlc and mechamc

cooling is lost into watet
i) Thepower réijuireme

30°C) = 0.7 kl/kg K.

pressﬁre is
working fluic
for both simj , i

Carngticycle wil dimits. g oz
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