ainin”sunk pages.
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ompulsorily draw diagonal cross lines on the rem
appeal to evaluator and /or equations written eg,

Important Note : 1. On completing your answ@c
2. Any revealing of identification,

50, will be treated as malpractice.
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Time: 3 hrs. ;- Max Marks: 80

Note: 1. Answer any FIVE full questions, chdosit

4 a
b.
C.
5 a.
b.

op

8.5%bove the centre

) "k and steam table is permntted

;%’Module-l &

Distinguish betwecn macro and nicroscopic point of view of thermodyna*mcb (05 Marks)
Classify the following into 1ntf ve and extensive properties..

i) Molecular weight ii) Emthalpy iii) Refractive index

iv) Quality of steam V,) Ea‘tr’fOpy vi) Roll strength of class. (03 Marks)
Develop a linear scale, ;%8 ¥ where in ice and norma ’1@ody temperature are assumed as two
fixed points and asmgnekél the values 0°B and 50°B respectively. If temperature of human

body on Celsius scale 1s 36.7°C, obtain the& relation between ‘°B’ scale and °C’ scale and
find out b0111ng temperature of water in ‘B2 sc%le (08 Marks)

2. Use of Thermodynamic data han

: ‘ (04 Marks)
Prove. Qg?at heat transfer is a path;ﬁu ction. (04 Marks)

The properties of a closed sy%fem changes following®the relation between pressure and
volume as PV = 3.0, where Psis in bar, V is 1nﬁi Q‘%Qalculate the wotk transfer, when the

ressure increases from bar to 7.5 bar. ‘%ﬁ Y (08 Marks)
P nJ2ab {ﬁ%ﬁ” 5;@%
s Module-2.
Using first law of the‘gnodynamlcs for non—ffew system, showwthat the heat transfer is equal
to the enthalpy change of a system during constant pxessure&%f%wé*’ess (04 Marks)

A housewife onﬂ% warm summer da
in the kitcheri"4fid opening the r %
after a whilesthe effect begins t t
thermodf;w“mlcs considerin %Om including th%f‘feﬁlgerators the system. (04 Marks)
A ceritr fugal pump deliv \r§%§ kg of water per second. The inlet and outlet pressure are 1
bar ad 4°2 bar respectlgg Vo, LNE suctlon is 2,%m‘%elow the centre of the pump and delivery is
the pump. The segtfé’m and delivery pipe diameters are 20cm and

Ocm respectively., Detérrmne the capacxty of the electric motor to run the pump. (08 Marks)

eefded to beat heat%)ﬁclosmg the windows and doors
-ator door. At first she feels cool and refreshed, but
off. Evaluate, Ehe situation as if relates to ‘first law of

o

Define the followmg

i) Thermal Energy Reservo (TER).

i) COPof Heat pump, ¢ ' (04 Marks)
What is PMM — 27 Why. it.ds.impossible? (04 Marks)
A fish freezing plant requires 40 tons of refrigeration. The freezing temperature is -35°C,
while the ambient temperature is 30°C. if the performance of the plant is 20% of the
theoretical reversed Carnot cycle working within the some temperature limits, calculate

power required. (08 Marks)
Module-3

Explain the conditions for reversibility. (03 Marks)

Show that heat transfer through a finite temperature difference is irreversible. (05 Marks)
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c. Show that the efficiencies of all reversible heat engines:oOperating between the same

temperature levels is the same. (08 Marks)

OR .
6 a. Show that entropy is a property of system. g@iﬁ,}% s (05 Marks)
b. Explain the ‘principle of entropy’. f, (03 Marks)

c. 1kgofice at -5°C is exposed to the ‘atmogphﬁ ¥which is at 25°C. The ice melts and comes
into thermal equilibrium. Determine®,the ~entropy increasé€™™of the universe.
Take C, of ice = 2.093kJ/kg°C. Letent heatof fusion of Ice = 333.33KJ/kg. (08 Marks)

&

Module-4
Explain briefly. {94 Marks)

7 a. What do you understand by the’ thermodynamic dead state?.E
b. Prove that, n, = T ﬁ%‘} ‘ g | (04 Marks)
N camot -~ & A“’

c. Derive the Maxwell rée-lait?@ﬁ*s and explain their MM%CG in thermodynamics. (08 Marks)

I G W , :
fa _“ OR,  #

8 a. Define the following'terms with reference to.pure substance.

i) Satu;qtiégri;temperature

ii) Latent-heat of vaporization
iii) @ritical point % ¥
\Iripple point '*ig% p (02 Marks)
b. Withfigat sketch, explain the migasurement of dryness fraction of steam by using ‘Throttling
C: (Y} ‘w“f ’ e
Calorimeter”. A (06 Marks)

c. Two boilers one with st elieater and otheg, Withott superheaté@f@fﬁ‘e delivering equal

quantities of steam intp(%'%%’ﬁﬁnon main. The presgure in the boilers”%"%ﬁd main is 20bar. The

temperature of steam frdiH a boiler with a sﬁ’péﬁheater is 350°C and temperature of the steam

in the main is 2502C. Determine thgf‘{;‘%%a ity of steamw,;szjggplied by the other boiler.
%,

Take Cps = 2.5kI/kek. AN (08 Marks)

e ol
9 a. Show that fof an ideal gas, C, »
b. A masswofair is initially at

=R. g (06 Marks)
S 3 and 700KPa, 4nd, 6ccupies 0.028m’. The air is expanded
at cdnstafit pressure to %@% . A polytropicy_pfécess with n = 1.5 is then carried or
follg,w d by a constargv% mperature process Wfiich completes a cycle. All the process are
eversible. '

(10 Marks)
10 a. State ‘Dalton’s law of partial pressure’. (02 Marks)
b. Define the following terms.,
i) Saturated air ¢ "Wet bulb temperature
iif) Specific humidity  ~iv) Dew point temperature. (06 Marks)

c. A mixture of gas has‘the following volumetric analysis. Oz = 30%,CO, = 40%, N, = 30%,
Determine : i) The analysis on a mass basis 11) the partial pressure of each component, if
the total pressure is 100KPa and temperature is 32°C. iii) the molecular weight of mixture.

(08 Marks)
% sk ok ok ok
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