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Third Semester B.E. Degree Examination, July/Aug ust 2022
.:: ::]::::.

AerothermodynCmics
Time:3 hrs. *,;, *.*,:Mux. 

Marks: 100

Note: Answer any FIYE fall questions, cnMjf!,,fg ONEfull questionfroii"kach module.

Module-l
I a. State Zeroth Law of thermodynffi$,,ind extract the concept oftdmperature from it.

b. What is thermodynu-i" ,yrt"-ffi*plain the types of theqoayru*ic system. [3i il:*:i
c. A new temperature scale',ig.,proposed by Sir Issac ]J,P,fufgn, On this scale, the temperature

was a linear function o{ffip,}sius scale. The reading- on this at ice point (0"C) and normal
human body temperaffi (37'C) were OoN and-'poN respectively. Obtain the relation
between the NewtprcSeale and the Cesium scale. ,,,,,' (10 Marks)

:, OR
2 a. Distinguish.$etlveen Heat and Work. ,. ",,'"" (04 Marks)

b. Derive an dxpiession for displacemenfl work in a polyropic process PVn : constant.
Show oh'{t.."?-V diagram, four exp.;grsion process for n *:.0, n: 1, tr = 1.4 and n : @,

Name''€aeh of the process. rnrrr.fliiiii,: " (08 Marks)

c. A spherical balloon has an initial dihmeter of 25cm."qndffitains air at 1.2.bars. When heated

the diameter increases 30cm. During heating the pressure is found to be proportional to

diameter. Calculate the wotktlone. ,,lll 
- t .,,,,,., (08 Marks)
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5a.

b.

c.
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a. Writel,lttih Steady flow ener,ghf{flation for an open syitem and explain the terms involved in
it. Simpliff SFEE (Stcai*y' Flow Enemy*. Equation) for the following systems.

..,.,." ''!r ,"," (04 Marks)
b. Explain Joules,:expdriment with a neaffiWbh. (08 Marks)

c. Prove that internel energy is a propety of the system. (08 Marks)

tcd y' Flow Ene;$y;11 Equation) for the following systems.

:iE'. "i' lt; (loMarks)
.trin nria ur"ti..tiild u, follows : IJ = 196 + 0.718T and

"-.""py :'O.igl (T +"?7i) U is specific intemal energy in kJ/Kg, P is pressure in kN/m', V is

specific.volume.ffi* 3/Ke. A closqd-.syst":.?g"ti*rrg,of ?5.q,,of this fluid expands in an

W,
a. Write the first lawof tfiermodynamics forbr{S rocess in i) Closed system ii) Open system.

irreversible ad'Iadatic pro-""s r"tatlid..iiy PVr'2 : C. ltre initial conditions are lMPa and

200'C and tinalltressure is l00KPa. Determine the work transfer and change in intemal
energy for the process. (10 Marks)

.:.,''t' 
M@

Represent schematicallt"aod give pe rforman ce equation for
i) Heat engine i.i) Refrigerator iii) Heat pump'
Prove ttrat (COP)ffi(COP),"sdg".u,o,* 1 

-(04 
Marks)

State Kelvin fffiffiand Clausius statements of second law of thermodynamics and show that

they are equivalorit. (08 Marks)

A reversiblerrcfrigerator operates betweeri 35oC and -15oC. If heat rejected to 35oC is

1.5kW, detbrmine the rate atwhich heat is leaking into refrigerator. ' (08 Marks)
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(10 Marks)

a. Prove that entropy is a property of a system. _ ,,. ,, (05 Marks)

b. Define Clausius ir.qrrtity and entropy of a systffishow that for an irreversible process,

ar, 99 
".,.,.. .l: 

' ., (lo Marks)
T".-.

c. One Kg of water at 273K is heated to 3?,frN=by first brining it in contac with reservoir at

323Kurd th", reservoir at373K. What i-tffi change in entropy of thdtEiverse? (05 Marks)

a. Define : i) Critical Point ii) Tripple point iii) Dryness fraction iv) Pure substance

v) Compressibility factor. .. W .r^. (10 Marks)

10

b. Derive Vander Wlal's cQ,n$tants in terms of critical prgperties. (10 Marks)
,* 

* 
*r'

,0R
a. Write the Maxwii| rdt'ition and explain therc@;b involved. (04 Marks)

b. A rigid Vessel of Volume 0.3m3 contains 10Kg of air at 300K. Determine the pressure that

would be.pilcietea by air on the vessel,..using i) Perfect gas equation ii) Vander Waal's

equation'liutii for air, R = 287:lJlKg K, MolPcular weight = 28.96, Vander Waal's

"onrtndir, 
u$=t:s.AtN *o6g.*ql)t t =b.o3os m3/l(g.mol (08 Marks)

c. O.f #'Bf iir at 5MPa, 356"Ccontaited in a cylinder exp&,di reversibly and isothermally to

0.25MPa. Calculate for air. ilWork Transfer ii),*El6*kilransfer iii) Change in entropy,

assuming that air behaves,p;$,,;gr ideal gas with R;*;2,..$?dfKg.K. (08 Marks)
:r,

.n' '"""'t Module-S ,,,,,,,,,.,:.:.,,,
,{,

a. With the help ofTt,pnd P-V diagramrenaludie an expressipffi the air standard efficiency
ofaDieselcyql-f- .,,#'..=,.'- . _,^-:. (l0Marks)

b. Compare Otto ffid Diesel cycles wiffthehelp ofP-V a.nd T.S diagram. (06 Marks)

c. A Carnot,en$ine rejects heat tpetheK* ill2:C=ryq:,lias a thermal efficiency of 52.3o/o,

The w@:,output from the,,,#n{pifle is 120kJ. .pitetimine: i) The maximum working
tempe&&iie ofthe engine 

ffiiOrtte 
heat added jp kJ. (04 Marks)

*,&":.
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What are the metl{b& of increasing"the efficiency ofRankine cycle? (04Marks)

b. Consider a steatn power plant opeffifi on a simple Rankine cycle. Steam enters the turbine

at 3MPa agd:.350bc and is condeiis€d"in the condenser at a pressure of 75KPa. Determine the

thermal efficHcy of the cycle. (06 Marks)

c. Explain with T-S diagram,,li4-itation of Carnot cycle how we can overcome the same in

Rankine cycle.
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