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Third Semester B.E/B.Tech. Degree Ex$riation, June/July 2025

En g i neeri ng Thermii,dlrnam ics
Time: 3 hrs. ,tt.r, -, Mu,,I Marks: loo
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Note: l. Answer uny FIVE full questions, illdisins ONE full questionfrim each module.

2. M : Marks , L: Bloom's level, @,@yrse outcomes'

3. Use of Thermodynamics Datt@d Book charts is allowg$}j
:
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I iModule - 1 M L C

I a. Define : i) Thermodynamie prbcess

i i) Thermo dyna*p!&6yc le.

iii) Path apd point functions

Represent the same $aPhicallY.

10 L1 col

b. ifiliich boiling and freezing point of

water are:espeeiively 700"m and l0g'nIl Co-relate this scale with centigrade

10 L2 c02

et0R

2 a. @esofun5rk ,,,{,';;;,;"'" ',n:,"r,,i

(ir) Electrical wor'lc;representing with.sei.Iabb equations-

10 LI col

b. the

Also

10 L2 c02

,,,Mq,Cule - 2

3 a. 10 L2 co2

b. g fluid flows at 220 kg/min rejecting 100

kJ/s of heat. The inlet and outlet conditions ore vr = 0.36 m3lkg, pt = 6 bar,

Y t = 220 rys, u,l : fiAOO kJ/kg and vjq I.3 -'/kg, Pz = 1.2 bar, Vz : 140 m/s

and uz = 1400 tii{& Determine theffier capacity of the system in MW.

10 L3 co3

:OR
4 a. ffi.pnd clausius

thermodynamics. Prove t{"1e,fu €quivalence.

hypothesis of second law of 10 L2 c02

b. Sl.erctr ana explain the concept of perpetual motion machines, PMM-I and

PMM-II. Describq.ho.w do they violate the laws of thermodynamics.

10 L3 co3

Module - 3
5 a. Define availab-le'and unavailable energy. Assuming a compression process

1 - 2 on a_T:,S diagram, represent the available and unavailable energy.

10 L2 c02

I of2
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b. Define entropy and show that entropy is a property. l0 L3 co3
OR

6 a.
. .:.,:.,,, ,

ir - ::!.

r.kI,
fusion line; vapouization

Define the following :

(i) Critical point of water

(ir) Triple point of water

(iii) Superheated vapour.

On a P-T diagram for water, show

above three points.

line theand

l0 L2 co2

b. A spherical shell of I m diameter, at:&i,9it contains equal vo$inies of
saturated steam and water. If the*,..9peEific volumes of liquid- and gas

respectively are 0.001251 m3ll<g.,4'ffi0t3 m3/kg, find the mass of liquid

and gas.

l0 L3 co3
t

'Mffitrle - 4

7 a. Describe with a schematig.,ditgram a vapour compression refrigeration

system. Analyze for COS ii$trefrigerating effect. ,--'lr,

10 L3 co3

b. A 15 kW vapour gompffision system has 178 klAg of heat at saturated

condition leaving*tliffQi,aporator. The compreEsof and condenser exit record

2l0kJkgand 60frI4<E of heat. Determine. ..'

(i) cor oTihe cycte

(ii) ;:,Rdfrilerant mass flow rate- ".,&

(iii1 ' r1 P6*.r input to the comptpssor. .*:, \:.

10 L4 co4

\-qR ''i:,t. "':l'

8 a. Define the

(i)
(ii)
(iiD
(iv)

appropnatefollowing terms and write
Specific humidityqi,;lu,

Humidityrati(fr,,, r'

Wet bulb tenureidture

Dew poinltemperature.

l0 L2 co3

b. At a location, aif$s'40"C DBT and*Q$B Wgf at a total prbsSure of 1.01325

bar. Determine: ,!
(i) Specific*humidity (ii) Rel$t'ry humidity ("uQ.Dew point temperature.

fate gasC6nstant for air an{;ffiffi as0.287 kJ/kgK;nd 0.461kJ/kgK.

IO L4 co4

, Module - 5

9 a. Derive an expression.foi-tlffimal efficieng{ffi Petrol engine cycle in terms

of vo lume compression'ratio.

t0 L3 co2

b. A Carnot cycle hfr operating temperattdre limits 300"C and 27"C, with a
volume expansilqtiatio of 16. DSfffiflne (i) The volume ratio of isothermal

and adiabatid'pr,,dcesses (ii) Therffilsefficiency of the cycle. For air T = 1.4

l0 L4 co4

,OR
10 a- Sketch and explain the wpffip of a Prony-brake dynamometer. 10 L2 co2

b. A four stroke four cyliridbf petrol engine develops 14.7 kW. Records show

that the power deveJo$d with first, second, third and fourth cylinder when

individually cut.g;ff{p 10.1 kw, 10.3 kw, 10.4 kw and 10.2 kw respectively.

Using the Mor#$6si concept, determine the indicated power and mechanical

effrciency of the engine.'

10 L4 co4


