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Module - 1 \{t l, C

Q.l a.i
I

Derive an expression of displacement work for fbllowing process :

(i) lsothermal process.
(ii) Reversibleadiabatic(isentropicprocess)

l0 t,2 col

b.

values of P as 1.86 attdnp.8l at the ice and steam flffi respectively. Obtain
the relation for 

6f1-=drd 
also find the temperatpre 't' for the reading of

The temperature on a Celsius scale is defined in terms o.f'property'P' by

glves

10 L3 cor

OR

Q.2 a. i Define heat and work in thermodynamics. Show that work is path function l0 L2 colI

b. The mass of I .5 kg of a substance is compressed in a quasr static process

from 0.1 MPa to 0.7 MPa. T'he initial density of the substance is
1.16 kg/ml. Determine magnitude of workdone on the substance it,

(i) Process is according to law PV =. constant.

(ii) Process is acg,gg.$i1rg to law PVra = c$ns.tant. 
,

l0 L3 I COI
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." Module-2' .f,o

Q.3 a. State the fust law of thermodynamic apptied to cyclic process and non 4 L2 co2

b. 6 L2 coz
c. At the inlet t6 a certain nozzle;irr{;1! enthalpy of the fluid passing is

3000 kJ/kg and the velocity is 60 m/sec. At the discharge end the enthalpy
is2762 kJikg. 'l'he nozzle is horizontal and there negligihle loss hom it.

(0 Find the veloctty at the exit from the noz'zle.
(ii) If the inlet area is 0.1 rnr and specific volume at the inlet is

0.1 87 m3/kg, find the mass flow rate

" (iii) Exrt area,,oi nozzle if specific volume is 0.498 m3lkg.

10 L3 c02

oR'
Q.4 a. State and A,ry,kd dhat Kelvin Planileund Clausius statement of 2"' law of

thermodp{liliffi are equivalent$*,,'= :'
10 L2 co2

b. A reversiB\b'engine operates between 3 heat reservoir 1000 K, 800 K and

600 K and rejects heat to btreservoir at 300 K, the engine develops l0 kW
and rejects 412 kJ/mie:.,If-hbat supplied by the reservoir at 1000 K is 60%

of heat supplied by thd't'e$ervoir at 600 K, find quantity of heat supplied by

each reservoir. Also sketch the block diagram of the heat engine.

10 L3 co2
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Module - 3

Q.s a. State and prove Clausius in equality. 7 L2 co2

b. Prove that entropy is property of system. 5 L2 c02

c. One kg of ice at -5 "C is exposed to the atmosphere whicfi is at 20"C. The

ice melts and comes into thermal equilibrium. With the atmosphere,

(i) Determine the entropy increase of the universe.
(ii) What is the minimum amount of work necessary to convert the water

hack into icc at -5 C'
'fake Cp of ice is 2.093 kl/kgK and latent heat of fusion of ice is 333 kykg.

8 L3 c02

OR

Q.6 a. Explain : (i) Subcooled liquid , .{D;Tripple point. 
::1

(iii) Critical point J%(Ifl) Dryness fraction -.-
4 L2 co3

b. With neai sketch, explain tllei ng of a throttling calorim'6tei. 8 L2 c03

c. Vessel having a vo
vapour mixture is in eggHi$rium at a pr

(i) Mass andlVjifume of liquid.
,.,!{ii,:

(ii) Mass mdVolume of vapour

8 L3 c()3

Module - 4

Q.7 a. Define and briefly explain thc fbllowing
thermodynamics .

(i) Exccss air
(ir) Enthalpy of fonnation
(in) Internal energy of corabpstion
(iu) Combustion efficiency
(v) Adiabatic flame temperature

related to combustion l0 L2 co3

b. The pioduct of combuii'idJi*of an unknown h..,,ffficarbon C*H, haw*ihe
following compositioiiffiasured by ORsAT[4pparatus gOz -..8%i CO -
Determine: (D ,,,,Th,,g composition of t[*,, .],.'j (ii) Air fuel ratio

(iii) The percentage of exb,p$,air

10 L4 c03.

OR

Q.8 a. With a schematic diagranr, explain the rvorking of Reheat rankine cycle

Show the process on 
-l'-S 

diagram.

l0 L2 co4

b.

l "lt

Steam at20bar,360'C is expanded in a steam turbine to pressure of 0.08

bar. If then enter a condphser, where it is c-ondensed to saturated liquid

water. Assuming th"e t$rbfu and feed w*q{,pump efficiencies as 60% and

90% respectively,_determine per kg of steam, network, heat transferred to

the working fluffi the Rankine c.,yclo fficiency.

10 L4 co4

$ifoilule - 5

Q.e a. Derive a4ffiiession for an air statidard efficiency of diesel cycle with help
of PV and T-S diagram.

8 L2 co4

b. The minimum pressure anil temperahrre in an otto cycle are 100 KPa and

27" C. The amount of heat adcled to air per cycle is 1500 kJlkg. Determine

(i) Pressure and temperature at all the points of cycle.
(ii) 'l'hermal efficiency if the compression ratio is 8 : I

I'ake Cv :0.'/2 ki/kg and y = 1.4.

12 L4 co4
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Or[0 fl. With neat sketah, explaixt the working of Ram Jet Engine. I L,2 co4

h, A gas turbine tus a minimum and maximum of 60

rsspoctively. Estfuletg the condition for maxi work done. Also
colclrletb ttre nst w€rk dors atd the thermal
inlet of tho compressor is I bar.

i The pressure at the

900"C. The eomprossor and the turbine effici 0.80 and 0.85

t2 L4 c04
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