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Third Semeste r B.E. Degree Exami.R a{o n, D ec.2023 / J an.2024
i- 'lri-Thermody#aldflics 

,*,.o

rime:3 hrs. -:';# ;;-. Marks: loo
l*^

Note: l. Answer any FIVE full questip,q$u,,tYtoosing ONE fuA que,glg11from each module.
2. Use of Thermodynamicd,:iL{*ihandbook X permi$4i:?

a*{i,h,vroart"-r
1 a. State the Zerothlaw of tho*mfiynamics and briefly explain its significance. (05 Marks)

b. Classiff the following.as*h.dBt and work interactions*p,he system to be considered is shown
underlined:
(i) A honeybee *tiokihg nectar from a flower- i*
(ii) Baking of B+,E_adin an oven ,=,,k,
(iii) A person d-rawing money from his ATM Cash Counter.
(i") The sprouting of a Sunflower Plant in th'e presence of sun light.
(v) e D$nti$f grinding a damaged to'gth. (05 Marks)

c. Two Ctlsitls thermometers 'A'and4B" agree at ice poin-t\ad steam point and the related

equatiiifiiis te = L + Mt, + Ntl, ffi1pia L, M and N ar,e"ffiiigiants. When both thermometers

are immersed in fluid. 'A'regis&rs26oC while 'B'.'fcgJstirs 25"C. Deteqffie the reading of
'A' when 'B' reads 37.4"C;11r,.", d"h . ,.,F ,:: a 

(10 Marks)- --, 
,{

naa

2 a. Starting from a cq.mrlbn state point, draff*he'following proceshes on the P-V plane and
write expression.for-the work in each casewnte expressron.tor-the work rn each casel '

(i) Isoc'hronic$socess (ii] _Iso.,$ic 
pro""r, (iii) ffiermal process

(iv) Isenkopic prctess (v) Polfubpic process (10 Marks)
b. A fluid underyes the following$,6gcesses in sequenc€ltocbomplete a cycle.

(i) Isochronic Brocess (ii) Iso
(iv) Isenkopic pro'iess

_ i_.\ittt..r(i) t.IsEtBd reversibly at cousphd$ressure of 1.0$,&tfjfintil it has a volume of 0.02 m3.
(il) '{tris then compresse@g4e*dlbly accordirg to*,11 I6w PV : 9 _to, ? 

pressure of 4.2bar

iivj ''ninatly it is heated'affinstant volumi &S. iriitial conditions.

, 'i.X{'fte work done du1r+-g the constantprdsske process is 515 Nm, calculate the net work
r;rr|iiione on or by the c16le. Sketch also the qgrcle on a P-V diagram. (10 Marks)

(iii) .It'ia then allowed told*p;hd reversibly uciordirg to a law PV1'3 = C

each engine ; (iii) Heat rejected to the cold sink.

.,*n1 
" oR .

a. State and.pgove Clausius inequality.
b. Prove.tlii{dhtropy in a property.

ri.

,,,, -..-,rpu,ri[t

Module-2
a. State the lifitilati6ns of first law of1{hrmodynamics. (04 Marks)
b. Obtain a relatibn between COPis of a refrigerator and heat pump. (06 Marks)
c. Two reversible heat engine*-{:..and B are arranged in series, A rejecting heat to B through an

intermediate reservoir. Engine A receives 200 kJ at a temperature of 42loC fi'om a hot
source while engine B,is in communication with a cold sink at a temperature of 4.4oC. If the
work output of A is twice that of B, find: (i) Intermediate temperature ; (ii) Efficiency of



t=fl' 21MR34

c. A volume of 0.05 m3 of a perfect gas for which R:0.297 Jfl.rcr is compressed reversibly

in a cylinder according to the law-pvn : C and then cootddconstant pressure. The initial

temperature rs 27oC and the final pressure is 8.5 timesif ihitial pressure. The final volume

is ObOZ m,. Determine the following: (i) The fi4,qlnteriiperature after.compresston

(ii) The nruit.*p"rature ; (iii) f-he nei heat "trd"ni&iper kg ; (iv) The net change in
(10 Marks)

specific enffopy. 
..,,*, 

,. 
,"1 

,,,,,," 
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Module-3
5 a. Explain reduced properties and comflresSbihfy factor. (05 Marks)

b. Write a short not" on compressibiliti gh.,A.rt' . ,:;r (05 Marks)

c. Write notes on: (i) Tds relations 
. 
(ii) Clausius-Clapeyron equdtion (10 Marks)

i..:r:llE.,Ur OR

6 a. Explain the following terms dru"ffEib*-"ce to.a combustion*q*":..,^
(i) Stoichiometric air ** {$ Air fuel ratio . ,(ii.,-i)^Adiabatic 

flame temperature

(i,;n''tt'utpyofformat.iop-.,,,(v)Entha1pyofreact,i.on.
b. A sample oi fr"t fr^ thi Affowing percentage compfution by weight C = 860/o, Hz: 8o/o,

S = 3o/o, Cz= 2o/o, rA.s! = I %.

(i) Determine the siochiometric air !re.l ?,$.6 mass'

iill If 20r;;&,'ui, i, supplied nna di3icentage composition of dry flue gases bv

-"uq,,uiiddi volume. (10 Marks)

''ri::ii 
"1niir:"' lV[OilUle-4

7 a. Define,ihe following with respect foffi*-ation:' *' 
(t-S.m+;otea uquia -: (ii) Dryness fractioq:sli'=t

(iii; ratent of vaporization * (iv) Degree of.-ryg,e.$eat ',-;n 
119 Y"1'l

b. bescribe with neat sketch 
"lotJang 

of throttling calorimeter '.,, (06 Marks)

c. Steam at 1 Mpa and 250e,S*E rJ anozzle*if h Jslocity of 60 m/s_and'"leaves the nozzle at

10 kpa. Assuming ttre"dBw process to be-Yisedtropic and mass flow rate to be 1 kg/s,

determine: (i) The-gxit.velocity (ii) t diameter (08 Marks)

"' oR
g a. Sketch and e[pUlo tfr" flow diq,gry; and conespon$in! T-S diagram of practical

regenerative Barif<ine cycle. ,N .,.*[t,, 10 Marks)

b. Iria steana,power plant operatiffi,+n a Rankine 
,,,9y.p16r 

St9.1m enters^the turbine at 8 bar

300.G.'utEB condenser pr"*ffi"Yii 0.1 bar. Adi .ptic ef{iciency of the turbine is 0.9.

Cal"rffi}the thermal effrcfficffid the quality ofsteam at the exit of turbine. Neglect pump

work .*1\;:"' (10 Marks)

Module-5
9 a." Derive an expression'of air standard.effipiehcy of an Otto cycle with PV and T-S diagram.

'Erh, : 't,, (10 Marks)

b. The compressih#io of an air statrd6id diesel cycle is 16. The temperature and pressure at

the beginnreg'"f isentropic conlffiiion are 15oC and 0.1 MPa respectively. During the

constant pr"i ." process, thp, heat is added until the temperature reaches 1480'C.

DeterminJ: (i) The cut-offuratio (ii) The heat supplied per kg of air (iii) The cycle

effrciency (iv) The m..e$;.. (10 Marks)

.'u,,:.,,,,,, oR
10 a. Derive an expressiha for the optimum pressure ratio for the maximum network output in an

Brayton cycle. ..'si:,":; 1o Marks)

b. Air enters the'et$thirressor of an ideal air standard Brayton cycle at 100 kPa, 300 K with a

volumetric fl,ow'rate of 6 m3/s. The compressor pressure ratio is 10. The turbine inlet

temperffi is 1500 K. Determine: (i) Thermal efficiency (ii) Work ratio (iii) Power

devel.ffi (10 Marks)
"'';."j' :1. * 2 of 2 ,k ,1.
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