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ii) Process' -iii) Cycle

,, ""'

OR',,,,,,,,,..,,il.i,,,

A fluid is contajndd in a cylinder by a spting'loaded, friction less piston so that the pressure

in the fluld,is'a linear function of the volume (p = a + bv). The internal energy of the fluid is

given UVg;mfnwing equati2n. rJ : 4) ] 3. 6pV, *1.::Y is in kJ, P i! kPa and V in cubic
metre.",if'tiie fluid cnanges rom,.an rnitial state of 190kPa,0.035m3 to a final state of
420 W;d;0.07m3, with no work other than that done on the piston. Find the direction and

magnitude of the work and heat transfer. (I0 Marks)

State and explicate the*- Steady Flow E*,,pgt lllhuations (S.F.E.Ej with engineering
applications. (06 Marks)
In an internal combustion engine, during the compression stroke the heat rejected to the

cooling water is 50kJ/kg and the work,!ii?qt'::'is 100kJlkg. Caleulate the change in internal
energy of the wq,1!ing fluid stating wheth it is a gain or l0;ss. (04 Marks)

Module-2
(10 Marks)
(06 Marks)
(04 Marks)

and the net heat transfer to the reservoir at27oC. (10 Marks)

isolated system.
Explain the followingteims : i) State

.::.

Describe,the working of a carndf"cycle with a P-Vdirgtam.
Enumerattj,,the Clausius inequalifflwith a layout ttidgiim.
Define heat engine, refrigerator and heat pump.
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4 a. :,A reversible heat en$ine operates between two reseryoirs at temperature 727oC and 27oC,

' ,"the engine driveslp,(eversible refrigcrator which working between reservoirs at temperature

of 27'C and,;-2Ode. The heat absotbed by engine is 2600kJ and the net work output of
combined enff refrigerator planf is 500kJ. Determine the heat transfer to the refrigerant

b. Define:
i) PMM I
ii) PMM II
iir) Thermal Energy.Reservoirs (TET)
iv) Available-energy and unavailable energy. (06 Marks)

c. What do you mehnby the term'Entropy'? Prove that entropy is a property of a system.
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Derive the Maxwell's relations and explain their imporf*ance,:in thermodynamics. (10 Marks)

Brief about the Clausius-Clapeyron equation for evapor&n of liquids. (06 Marks)

Explicate the Joule Kelvin effect and its significancd"in engineering applications. (04 Marks)

'il::::::'

OR
With a neat sketch, expound the flue gas mafsis apparatus. (Orsat apparatus). (10 Marks)

Dry exhaust gases from an oil engine"lihave'the following compo,g,itton by volume carbon

dioxide 8.85%, carbon monoxide 1.2"o/o, oXygen 6.80/o and nitrogen 8?..!5%. The fuel oil has

a percentage composition of maS'dlhirs carbon 82%, hydrogen l4Yo and oxygen 2Yo.

Determine : i) Mass of carbon pet $g,of flue gas il) Ak fudI{ffiio.. (06 Marks)

Define compressibility factor- m'ffiessibility chart and itS,$plications. (04 Marks)

Modute-4
A vessel having a capacity of 0.05mj contains it.'niixture of saturated water and saturated

steam at a temperature of 245"C. The mass of, liquid present is l0kg.

6a.
b.

ta.

c.

Find the following:
i) The pressui8'

,ll,

ir) Thg,lrnpSs ,,,. 
"''"

iii) fh'eoppCifrc volume i!

iv) The ipecific enthalpy
v) The specific entropy
vi) The specific internal energy. (10 Marks)

b. What amount of heat wggft.be required to produce44kg of steam,,at apressure of 6 bar and

temperature of 250"Cftm water at 30'Cf Tak€ specific heat fcii',super heated steam as

2.ZHkgK. (06 Marks)

c. Brief about
i) Triple pointrand critical point i,,,r',.." 

'

ii) Mollier chart. 04 Marks)

:

-lli;1";:;:::::, : a. OR 
lii:1tini:'.j'

a. A st 'turbine 
is fed with st6am having an enthalpy of 3100kJ4<g. It moves out of the

tur!"ine with an enthalpyof 2t00kJlkg. Fe.ffeating is done at a pressure of 3.2 bar with

,,..'Stgam enthalpy of 25"Qdl$/kg. The conddnsate from a condenser with an enthalpy of
.,,;;;;,..{!SUltt<S enters $ig*,the feed heater. ffiE,iquantity.of bled steam is 11200 kg/h. Find the

'';,..":ipower developefuBy lurbine. Assume'i'that the water leaving the feed heater is saturated

liquid at 3.2 h,ar aiitl the heater is 4.irect mixing type neglect pump work. (10 Marks)

b. In a steam po&r cycle, the st,$pr,n"supply is at 15 bar and dry saturated. The condenser

pressure iS 6;4 bar. Calculate the'ehrnot and ranking efficiencies of the cycle. Neglect pump

work. (06 Marks)

c. State the advantages off€generative cycle and reheat cycle over the simple ranking cycle.
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"'* fl'fi:ff.1
b. The minimum pressure and temperature in an Otto tlole are 100kPa and27oC. The amount

of heat added to the air per cycle is l500kJ/kg.
i) Determine the pressures and temperatur$S#t.dll points of the air standard otto cycle.

i, Also calculate the specific work and thefutHl efficiency of the cyrle for a compression
... j=*ratio of 8:1.

Take for air : Cv = 0.72kJkB K and y +-lt4l"
Brief ahout the Ericsson cvcle with aooliC6tions

;1''*4d*

.""'! (06 Marks)

c.

10 a.

b.

*]s[ry

Explicate briefly about the ffiP&-bycle. Derive expressib'li for optimum pressure ratio.( $,.i. p (10 Marks)

In a gas turbine power p{ft1}titfle air enters the comprg;sor at 1.0 bar and 20"C. The pressure

of air leaving the cqlaffior is 3.5 bar and q,$g$mperature at turbine inlet is 600"C.

Determine per kg Rf-?.ff=.= .,.'"",,.,'''i) Efficiency ofthe cycle
ii) Heat supP{gd fo air 

..,.ruu,nhiii) Workavajla$le at the shaft. " (06 Marks)

What arel@g,'rnethods for improvement ofihermal efficiency of Bralon cycle and explain
(04 Marks)anY one"method' 
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Brief about the Ericsson cycle with QQpliC6tions. (04 Marks)
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