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Note: l. Answer any FIVE full questions,
2. Use of Thermodynamics IIan

any).
is permitted.

3. Assuming missing data

1 a. Defure the following: i) State * fi,) Thermodynamic eqr*iffiffim iii) Process and path
(06 Marks)

b. Define: i) Ice point

ONE fuU questionfy6.yg each module.
permitted. ryT

What do you understand=fur'ffibrmodynamic tempet&rs scale? (06 Marks)

ThetemperaturetonffiSdisdefuredinterrnsq*ilijiopertyKbytherelationt:alnk+b
(where a and b are coftfiffnts). The values of K aiHfdund to be 1.83 and 6.78 at the ice point
and the steam point$e temperature of which are assigned numbers 0 and 100 respectively.
Determine thesff@erature corresponding**o a reading of K equal to 2.42 on the

What do you understan{,..for'Thermodynamic tempegftgr. e scale? (06 Marks)
c. The temperature t onffiSdis defured in terms

2 a. List siihila$ities between Heat an-d:..-ffirk. * - (04 Marks)&a* e*r!!:- rr (04 Marks)

b. Obtaffixpressions for thermo@ipic work for i) PV; C ii) PV" = C. (06 Marks)
j" l&i

b. Obtaiff'€kpressions for thermofuigfric work for i) Pffifl ii) PV" = C. (06 Marks)

c. A pist-on cylinder device operateb I kg of fluid at 20atm pressure. The. initial volume is

0.04m3. ffre nuid is allowed.to expand reversiffiy following i process PVr'45 : C so that the

volume doubles. Fluidyiffi cooled at constqnffiessure until the{ffion comes back to the
original position. Keeffithe piston positi6nUfrltered head is added reversibly to restore itoriginal position. feedrffi ihe piston positi&',{traitered head 1s added reversibly to restore it
to the initial presswe,,calculate the work dtiil.. 

! the cycle.r_.tr: " (06 Marks)
,,,,,,,,,,..";;n i[i "' i ,,,,.,,,, .

6*.;= ,*MFule-23 a. State first law'of ThermodynamickdflF"a closed system tlndereState first law"b{Thermodynamichffi-a closed system tindergoing a cycle. Explain Joule's
experimept. d 

+:i+. 
*" 

: *#'{. (06 Marks)

Shbw_thf,.energy is a propffi4fiila point functi&4'* (04 Marks)b. Show,phitt,'$nergy is a propffi aritl a point functid,tr+ "' (04 Marks)

c. In a$arymbine the gas entird.dt the rate of Skg/s"Svith a velocity of 50m/s and enthalpy of
900kJ/fib and leaves the{iir.61ne with a velge+ti of 150m/s and enthalpy of 400 kJ/kg. The

"*#ffi.Jof 
heat from the gases:to the sunoundings'is ZSUIt<g. Assume R for gas : 0.285kJ/kg K

{1}r'ff[ Cp = 1.004 kJ/kE*..and the_inlet cbnditions to be at 100kPa and 27oC. Determine the
'iri:,rlpower output of.the.ttiibine and the diarreter of the inlet pipe. (06 Marks)
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s" tu-" OR
a. State the i&*q, classical statenients of the second law of thermodynamics. Indicate all

processes on'i) P-V and ii)"p-S diagrams for a reversible carnot heat engine. (06 Marks)

b. A car engine with a po;wffutpfi of 48.47kW has a thermal effrciency of 24o/". Determine

the fuel consumption ii@6f this car if the fuel has a heating valub of 44000kJ/kg. Express

fuel consumption in b-otlfkg/s and kglh. (05 Marks)

c. A heat pump is..*fi$ to maintain the temperature of a house at 20"C. On a day when the

outdoor air tempeiature drops to -2oC, the house is estimated to lose heat at a rate of
80000kJ/h. If&e heat pump under these conditions has a COP of 2.5, determine: i) The

power consurned by the heat pump ii) The rate at which heat is absorbed from the cold

outdoor*f-rr,
..,.. ,\.
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(05 Marks)



Module-3
5 a. What are internally and externally reversible processes?- List the factors causing

irreversibilities. *Try' (04 Marks)

b. Explain "The reversed carnot cycle" on a P-V diagra4*ffi'Carnot Principles" pertaining

to thermal efficiency of reversible and irreversible (acfuffi heat engines. (06 Marks)

c. A heat source at 800K loses 2000kJ of heat of a sinlflefl i) 500K and ii) 750K. Determine

which heat transfer process is more irreversib1e.fl.",,,.T'- 
- 

(06 Marks)

OR
6 a. State and prove Clausius in equality 'ffi =' ..'#* (05 Marks)

b. Discuss '"The increase of entropy priffi" and entropy genef.dtffi applying Clausius

inequality to a cyclic process. ,* 
*"* 

d* (05 Marks)

c. One kg steam at 2.0 bar and quals#. ryis heated in a rigid vess.,elto a temperature of 400"C.

Calculate the fural pressure anffi&ge in entropy of stear$W (06 Marks)

Module-4 
#ir", '

"# .dr7 a' 
iltt"iuu,rable enerry
ii) Unavailablecng$ '';;.
iir) Dead state fu==iv) Maximur&p-ffiIwork 

-*rypk-v) Secon-d lgrv:t!ffrciency. 'u*q (10 Marks)

1sME33

resulting steam is used in a power cycle yhich rejects heat at 35'C. What is

kJ&g K. Find its molecular weight and the gas

b. Ina

trq' '%f ,ffi"

ttre fimffioff of the available enelffithe heat transferrsffiom the process vapour at 420"C

that iffist due to the irreversifffitreat transfer a,l ?10":C? Represent the process on a T-S
!!

diagram. .. ,F 1i8..#* (06 Marks)

rtDoR '',

b. Sketch and explaiq thottling calorimetffiso plot throffi
\-,-, * Y&. W W* E

c. A vessel of v$ir*lhe 0.04m3 cont%l1€=H ture of saturatetl w
temperature of 250'C. The mass oftt& liquid presenfl,is 9kg. Fi

b. Sketch and explai+ thottling calorimet% so plot throttljtiffprocess on 'l -S and h-s plots.

=u=q*Y*=- fus;" (06 Marks)
ume 0.04m3 contains a mixture of saturated water and saturated steam at ac. A vessel of vpl a r

temperature of 250'C. The mass offi liquid presenfl,is 9kg. Find the pressure, the mass, the

a. Define: i) Triple point. "ii) Subcooled ligui€ffi (04 Marks)

b. Sketch and explai+ thottling calorimet o plot throttljttfipocess on T-S and h-s plots.

temperature.gf 250'C. The mass offit$b liquid presenflis 9kg. Find the pressure, the mass, the

specifrg lgJrime, the enthalpy ntropy and thejffial energy. (06 Marks)

u:= 1.,* 
,t'jq#$* tu tur Module-S;.

a. State Dalton's law ofpdqimressures and,Sffie
ole fraction .rj) G=a&{onstant for ttp_'=mixture iii) Density of the mixture. (08 Marks)

" 
"d1"" 'u*lconstant. 

A con$ffi&l1ohme chambedof 0.3m3 capacity contains 2kg of this gas at 5oC.

Heat is trans.&g€d to the gas ugfttfu temperature is 100oC. Find the work done, the heat

transferretr#F-{he changes in fn$al energy, enthalpy and entropy. (08 Marks)-s 
oR

10 a. Plot generalized complo ity chart and explain. (06 Marks).

b. Show that for an idealffiC, - C,: R (04 Marks)

c. Define i) Relative Humidity ii) Specific humidity iii) Wet bulb temperature. (06 Marks)
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