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Fh.Uft~emester B.E. Degree Examination, Dec.2017/Ja}\i.'io1S
. <§~ Applied Thermodynamics ((?~,?

TIme: 3 hrs. '-. /2~ !,.<"I\W";X Marks' 80'-7 F" \ C::' ,,*VlA • •

Note: 1.AYt.~fjvFIVEfull questions, choosing one full question./j:P.,m'~ch module.
2. Use,'(}f!tijwdynamic data hand book and steam tables is Jfi@,,itted.

<:;: 7,1/;0 \::''''\,_'J
(&(;.~ Module-l .~.J"'0

1 a. Compare the ottc 0i~sel and dual cycles on P- V diagram 'l,@j'rS diagrams, when heat is
supplied to each c de is~ame. G"\'I' (OSMarks)

b. Derive air standard ~~)1cy expression for dual combustk Q\6{'c1e. (OSMarks)

-~~ OR (~~~'"
2 a. W~th a schematic diagr~m, f,¥ ~irI a .c1osed cycle ga~~ t'FolnecMRIT LIBRARY (04 Marks)

b. WIth the help of neat dJagratTh explam a Rocket e1~p;, BANGALDRE· 560 0.17 (04 Marks)
c. The air enters the compressor ~ a,!l:9pen cycle ~~f:tiit pressure gas turbine at a pressure of

1 bar and temperature 20·C. t~r,ssure of tr1e""air after the compression is 4 bar. The
isentropic efficiencies of the comrrr~s91:. anC\(@!:b)neare 80% and 85% respectively. The air
fuel ratio is 90 : 1. If flow rate 0~1(~i20(~i. Find (i) Power developed (ii) Thermal
efficiency of the cycle. ,,/ ;,"'<:;
Assume Cp = 1.0 kJ/kgK and y = 1.4 for 'If and gases. Take calorific value of the fuel as
41800 KJ/kg. <:.~ \.~y (OSMarks)

c=: _,) Y f('\

. . l_~~1.~dule(l)l).
3 a. LIst out the factors affecting the efflG'~ericyoftlre R,i!okme cycle. (04 Marks)

b. Compare the RankirIe and the C ~'S~cycles ~f st~#~?,\wer plants. (04 Marks)
c. In a steam power cycle, the, s~Jn1 supply IS at ~tJ;)tand dry saturated. The condenser

pressure is 0.4 bar. Calcul't~J 5)rnot and Rankine effl~9YY of the cycle neglect the pump
work. <ZZ}/ \~/~ (OSMarks)

4 Wh d Jiii~!:j'. °1~ W' h h I f~~~i) I' h kia. at 0 you mean v)'<~';?leneratlve eye e. It e p 0 n~a~::'l~.gram, exp am t e wor mg
of a regenerative R~irIe cycle and derive the efficiency of t1~(<-Y91e. (OSMarks)

b. Consider a regel).'.&t~ vapour power cycle with open feed w~f&::eater, Steam enters the
turbirIe at 9 :-:r~~1 350·C and expands to 0.9 MPa where som 2f(tJ1:e steam is extracted
and passed !~:l~~~)open ~e~d water heater op~rating at 0.9 MP~:~)fh:. remaining steam
expands thr6!J;g):-ihe remammg part of the turbme to the condenser PJ'isJ3.re of 0.01 MPa.
Saturated _ I, Ji~exits the open feed water heater at 0.9 MPa. If the ne\'p~3r output of the
c~c1e iZ;;J<\~W..Determ~~e .. \Q<)_,
(I) The.tlf(~yefficlency (II) Mass flow rate of steam entering the turbme. <> ~) (OSMarks)

~ 6~«;'-"" Module-3 (O~<,j
5 a. E~~9the following terms with reference to a combustion process: ~~ -;)S\

f0~~~Enthalpy offormatio? \ii) Adiabatic fl~me temperature ~Z::~.Jc;
_ ii) Enthalpy of combustion (IV) Heat of reaction (O~'Y!:~~{s)

{~1ethane is burned with atmospheric air. The analysis of the products on a dry baSI;' is as
follows:
CO2 = 10%, O2 = 2.37%, CO = 0.53%, N2 = 87.10%

(i) DetermirIe the combustion equation.
(ii) Calculate the air fuel ratio on mass basis.
(iii) Percent theoretical air.

USN

(OSMarks)
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'10-;;,.). 0 R /'~>'\ \-7
.":':::'mR,lainthe combustion phenomenon in C.I. engine. (J,\Q8)MarkS)

b. <::k"i ngle cylinder 4 stroke diesel engine gave the following results while p:J:lfii~g on full
kmd:brea of indicator card = 300 rnrrr', Spring constant = 1 bar/mm, ~() ')
L\Vith~fthe diagram = 40 mm, Speed of the engine = 450 rpm, Load on t6~iake = 370 N,
Sprin~~nce reading = 50 N, Diameter ofthe brake drum = 1.2 m, r;::"0 ()
Dia~~~rlf!he cylinder = 160 mm, Stroke of the piston = 200 m, ,-:Q6) .
C.V o(t~/fu~I""\= 41800 KJ/kg. ~::..S;'-.
Calculate -"J:0MEP 0.\ ":)

(~~~~&,li'}\dbrake mean. effective pressure . ("~~~§)
(III) B-,~C;(Brake Specific Fuel Consumption) lJ<0
(iv) Bf*(\1~rmal and indicated thermal efficiency-(C3~) (08 Marks)

~:' I r>. " '":Y--0 Module-4 (,(S\\';7
a. With the help of a neff'(sYetch, explain a simple vapour ~bs'B~Mon cycle, (05 Marks)
b. Explain the various fa2 ot~tfecting the performance 0 ~our compression system,\:, :2;:::~ (~\ (04 Marks)
c. A vapour compression reJt!pefator uses methy}z~ ifql~t1e (R-40) and operates between

temperature limits of -10' C=and 4?'C. At the e~l', ~1he compressor, the refrigerant is dry
and after compression it acquia ~)rtemperature bt'6frc. Find the C.O.P of the refrigerator.

'~::~~~OR @O) ~ (07 Marks)
"<;:::-1 / /' ,"-. '--../

a. Define the following terms: / y,/ l~
(i) Dry bulb temperature (DBt). (I flAKY
(ii) Wet bulb temperature (WBJ? \,), ",~,CMRlTLt~ ~()37
(iii) Specific humidity. c ~~ ~~~R£
(iv) Relative humidity. ",_~~>':., (0'2) (08 Marks)

b. Atmospheric air at 101.325 KP~:h-is 30'C-:nBT~ and 15'C DPT. Without using the
psychromatic chart, using the pr~"e~~ values fro~f~ t~bles. Calculate

(i) Partial pressure oJairj~d water vapour. (C;?/<,
(ii) Specific humidi1rJ ()\\?(c-:;..~\
( ...) R I' h ~' ) //J111 e atrve urn (''iy. . -' y c-
(iv) Vapour denst'!"afld enthalpy of moist air. .:?-?_-,.

/;':", ',I v<,,/~~.~:~\-,...""-./' -----')
'VI Module-5 '\>-/=0

a. Obtain expressio~9i)volumetric efficiency of a single stag .~,compressor in terms of
pressure ratio, c~~n2e and 'n' the polytropic index. (:.~.-.,\ (06 Marks)

b. What are disae v nJ9~es of a single stage air compressor? (00: (02 Marks)
c. A two stag~'~~mpressor with perfect intercooling takes in air at- ,9~r:~7'C. The law of

compres~~ ulboth the stages is PV13 = constant. The compressed aii\.{(,4~}~vered at 9 bar.
Calculate-1<il.\- nit mass flow rate of air the minimum workdone and the ~+'ejected to the
interc «tIer /;/Eompare the values if the compression is carried out in single stage-sompressor" ,/ <>:
with.afferceooler. V /.'(08 Marks)(.::.......... (,)\0

'-"-. <, ,-j;)"<!./ OR '-0 (>S,
10 a. 0.'Vi(;:ntionthe types of nozzles. Explain any one. (-Qj~<Q.r-¥S)

h~~rive an expression for steam velocity coming out from a nozzle. (O,qfla~'ks)
c. IYry saturated steam at a pressure of II bar enters a convergent-divergent nozzle and leaves

at a pressure of2 bar. If the flow is adiabatic and frictionless, determine
(i) The exit velocity of steam.
(ii) Ratio of cross section at exit and that at throat.

Assume the index of adiabatic expansion is 1.135.
* * * * *
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