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Note: l. Answer FIVE full qaestions, choffifur.NNB full question fgryWch modale.

2. Use of Thermodynamics Data l{iib4 Book is allowed &m*

iv) Microscopic

Third Semester B.E. Degree Examina

view points
v) Zemth law oft ynamics

thermometers boffi immersed
of the centi ine. What

K. Note ToF = T (R

!-- 'Eh

,."{*,1'
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refl-
$"

ec.20l9lJan.2020

(10 Marks)
in a fluid. Fahrenheit reading is
is the temperature of the fluid

(10 Marks)

(10 Marks)
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5 a. Define the following
1) Criticalpoint
ii) Triple point

term&;
stw\\is{S&

i,,$q. ''

iil) Dryness frac_tioqr

iv) Enthalpy Sffiorization
v) Degree gful,trperheat.

Consider watdf.aS a pure substance and represents all the above point except triple point on a

T-S diaganti'
dsffi
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@ffi$ffiffi

Engineering T rcs

Time: 3 hrs. -W" *Max. Marks: 100

-{r" ,jOR

rd heat and differeftflab between them. ,*51'l (06 Marks)
cause a tempera{ffise, substantiate thii:etaiement with suitable example.

^ --/ -! '' ^ , lnz f,r--r-^\
._" uio,-ii ,,{ (06 Marks)

accorai1#ltb#Uu-"t. calcuffi@ workdone^by the
*tT.#{,tnd state 2 in whlcp tolume is 2m3. Also

:$hffi.' ffiffiqm* , 4, (08 Marks)
& "l@f \.#' Moffil#2 xry rh:

r for SFEE (St**d$Fiow Energy E6w&r6n) and modiff it to a steam

* 
^ Wh"x$ '4"

6" i" lvto-wir2 *ffi&
Derive an exprwion for SFEE (StgadY,Flow Energy Eqryation) and modifu it to a steam
nozzle. ^ry -*"ffi ' 

*' 
'*' (to Marks)

Steam enterga"flozzle with an enffiy of 3025kJft-fu*aid exits at 2790 kJlkg. Assume the:$ a"hozzle with an enfu&y of 3025kJ/kg and exits at 2790 kJlkg. Assume the
o?izontal with a ffi,r$oss of l00kJ/pi$if'the inlet velocity is 60m/s, specific
.19m3&g and inl%ffiefi is 0.1m2, deteffiL the exit velocityand mass flowrate.

*"%, Tg .+ (Io Marks)

a. Defure:
l) Intensive and extensir
ii) Thermodynamics cyc

numerically

I of2
(12 Marks)
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b. A throttling calorimeter is connected to the desuperheatffiam fine with the pressure

measuring 3.0MPa. The calorimeter pressure is 20QKffihd the temperature is 250'C,

Determine the line steam quality and the enthalpy (offil.hffiry. (08 Marks)
4'$m

^D *w&flOR ,'q& 
t 

*,

6 a. Derive an expression for principle of increasfuo@ntropy and show that for an adiabatic

process Sz - Sr > 0. &S d' (08 Marks)

b. Define available and unavailable energy. Sq* "* q$e (04 Marks)

c. A heat engine receivers reversibly +qff.tWff"te from a source ffi,+{ry"C and rejects heat

reve.rsihlv to a sink at 21oC. There ffid no other heat transfers*for each of the threereversibly to a sink at 27"C. Thg*g ffi no other heat transfQls''for each of the three

hypothetical cases, amount oLtW rejected are 1) 210k/$cle ii) 105 kJ/cycle

ii1 f f S kJ/cycle. Compute ttrg*ffii[ integral of 6Q/T pffitrff]ffbm these results show that

which process is reve.sible, jgffisfble andimpossibli. W* (08 Marks)

,,,.,r,[* *j' 
ti' Module-4 -*"7 a. with the help of a *h%ff aiug.uJE[iif i["ffi- of a vapour absorptio" 

lli,ffiuu
b. A 10 tonne amrffi|S'ibe plant operates bptw*en evaporator temperature of 15'C and a

condenser tempqJtffi of 3i"C. The ammffinters the^co*p.".roius dry saturated vapour.

Assuming iqenigffc compression deterrgffi
i) Mass"flolv rate NH3 il) COp-6f the plant iii) Power input in kWi) Mag"flo$r, rate NHr ii) Cd&6f the plant iii) Power input in kW

rO fffiffbfice produced at l0'Gfro$r water at2loC in a day.

Take*foffifuy of fusion og isqffi334kJ/kg, Co foffiater = 4.187 kJftg"C, Co for
(10 Marks);ss$fuky1g'6. ry *ffi* .

8a.

(08 Marks)

b. If sling psychronrGfier reads 40'C DBT a*niffi8"C WBT. Cak
i) SpecifipffiYdity ii) Rdffitive humidity u*

iit) Vapouffi#ity in air ivffi'ffi'?oint Tempe-ratqre
ir) Enthalpy irf mixture perk oFdiy air. r#M

Take tft!#Mr, p: 101.325K{u{4ff8 Ru:0.461 kJ/#pffi R":0.287 kJ/kg K. (12 Marks)
J-qi* - &* -d "jfory' ffi*p' Module_Spoqr" qih,-"k^ 

-

W #%,. Y Modulg-SP
9 a. DeaiveLn expression P'qffifuiimum workffiffi reciprocating compressor. Based on the P-V

*#iegru* define isotheffi€fficiency of p'ffiffiocating compressor. (10 Marks)

nffi"tW of power {r.-ft#iiu"."dby i.irffiiuge single 
"yliod". 

double acting compressor.

ffiDetermine the c$Iimdffi dimensions,if s&oke to diameter ratio is 1.25 :1. The following datalJetenmne me cywter otmenstons/.ll $roKe ro olamerer rarro ls t.z) : r. rng rollowurg qara

may be assupedf Sfrction pressurqffiO.9bar, delivery pressure = 6 bar, average piston speed

as l20nlffifficompressionf&d# : C. Neglect clearance. (10 Marks)
4 Xu "*/

W#nn- ,\o* oR
10 a. With a neat sketch, exp[ffipe principle of Rocket propulsion. (07 Marks)

b. Classiff Gas turbine$rru$dtch the Gas turbine cycle on a T-S diagram showing all the
processes. Consider b*otd-ideal and actual cases and explain. (06 Marks)

c. With suitable ffiEh6s, explain the principle of workrng of a Gas turbine with all major
comPonentt. 6uto 

(07 Marks)
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