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Fourth Semester B.E./B.Tech. Degree Examffiffiffi Dec.2025l Jan.2O26

Aero Eng ineering Thergn -ffilnamics
"**HffiTime: 3 hrs. .s'e&'
* *F** Max' Marks: 100

Note: 1. Answer any FIW full questions, choif,*{4g0NE full questionfrowpElt module.Note: 1. Answer any FIW full questions, chofug0N,
2. Thermodynumic data Hand Book iffiWfrltted
3. M : Marks. L: Bloom's level. C: CMe outco'
2. Thermodynumic data Hand Book iffiffitted L#* '

3. M : Marks, L: Bloom's level, C:Cdffir#,e outcomes. #'

Metruffi I M L C

Q.1 a. What are Open System,
examples of each.

ClosffiYstem
d*-q:*

and Isolated SgS#o? Give
':rti.

06 L2 col

b. Derive the expression for fplqiuWand Fahrenheit Scal-e3*dExplicitly bring 08 L3 co2

c. A thermometric prope@;t"'is equal to 7.5 cm *iidi52.5 cm, when the
thermometer is r4p;ffirmal equilibrium witlre ice point and steam

respectively, ith x. Now assume that a
temperature 1o temperature -iidefin"abyT:a+bx2
where T: 32: ffi 2l2 atthe ice point
the temoeratr-fte"T on this scale when

m point respectively. Find
the tempet tiffi'T on this scale whe;r the temperature q 100'C on the
Fahrenh€it Sdiile. #y"

06 L3 co2

.ofl
o.2 a. Compare between work and heat* *Irr&"-Mh 06 L2 c02

b. Derive an expression for wffidone for the folloryffidcess with tlehslp
of p.v diagram. d:-5 . ,*Mi
i) Constant Pressure Prod'dtss ii) Constant Teihperature Process

08 L3 c02

c. A spherical balloonpf diameter 0.5 m is ilffi1try, having an rryi
of 100 kpa. Due roemating the pressu4git#s&6 the balloon iffiof 100 kpa. Due roemating the pressu4git#s&6 the balloon i ses to 400

kpa during whffi=&e inside pressuuqlffhriei inversely propor{ional to theI(pa durmg whlQ#+{I1e msroe pressutMqfles mversery proporrlonal to rne

square of the dianieter of the balloWDetermine the'"$ifrlacement work
durins thisqcrotess. d=",e**

06 L3 co2

**€ilffidule - 2

Q.3 a. Prove that for a polytropic ffie'ss.
/ \ *tn &od

)<l-2-l _- r I""l-2 -_ fl\ V-t, se{ ,P
\r' ./ _ "H

10 L4 co2

b.'l 'ffiKJ of heat is sffiihffl to a system a$. a-constant volume. The system

iejects 95 kJ of hlprit constant pT.9*Ut" and l8kJ of work is done on it.
Tte system is.bffint to its origiqalffi by adiabatic process. Determine:

i) the adiabat'i&#rkdone *{-J5

ii)the values dl*internal Energy af all end states if the initial value is 105 kJ.

10 L3 c02

*h. OR

Q.4 a, Derive steady flow EnffiiiEquation from the fundamentals. State the

assumptions made the steafy flow.
10 L3 co2

b. e cent.inrgal air coqrpflessor delivers 15 kg of air per min. The inlet and'

outlet conditions,are'Vr : 5 r-nlsec. Vsr : 0.5 m' I kg andY2: 7.5 m / sec,

V,2 : 0.15 m3 ffi. ffre Increase in Enthalpy of air passing tfro.ygh th.e

compressor is,:, 170 kJ/kg and the heat .loss to the surroundings is

750 kJ / di"__li* Find the power ofthe motor required to drive the compressor

and the,'ffi[i6- of inlet pipe diameter to outlet pipe diameter. Inlet and

dischariiE",tines are at the same level.

10 L3 coz
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Q.s a. State Kelvin Plank and Clausius statement

thermodynamic and show that they all equivalent.
of sffi.law of 08 L3 co2

b. Sho*schernaticallyandgive performance equation are: gw. I
i) Heat Engine ii) Refrigerator iii) Ifufu+mp

06 L2 co2

c. A heat pump is used for cooling in summer and heatinffi winter the house

is maintained at 24"C year round. The heat los&.ffip0.44 kW per degree

difference between outside and inside temperAt The average outside

temperature is 32"C in summer and 4oC in fr$ei. Determine the po.{56

r"qrir"d for both heating and cooling. **.."'it=;* .

06 L3 co2

oR %; ,,,,, :'

o.6 a. State and prove Clausius inequality. 6#tu 08 L2 co2
b. with 06 L3 co2

c.
0.12m3 of air at

#, x,l
bar and il20'C is compressed to ',*; s;- ' 'lOth

& E: Y U. ii:l:=' '-

of the original

volume and a pressure

E:N. - ,.*".,..'t0thw
5bar. Heat is then ad&d'iat constant pressure

until the volume is Determine the cfuan$ of entropy during each
1.005 kJ/kgK:=,S 0.7165 kJ/kg,

t*;i;i::,'
ofthese process.
R:0.287 kJ/kc.IG"

06 L3 co2

Module --4*
Q.7 A. l0 L1 c02

b.

steam and how much hedixhdded?

10 L3 co2

OR
o.8 a. Derive and explain Ada*fuell's Equation. m"'' 't*e&r 08 L3 co2

b.

transfer fodthe'whole path.

t2 L3 co2

{"trffiule - 5

Q.e a. Deriveffidexpression for*tffiiflstandard ef{cierfty of an otto cycle with
the hoh PV and T - S diai&ffid.

10 L4 c03

b. e@g of air working,4"Cprtibt cycle havinffihermal efliciency of 50% the

heht transfer to the$ffiuring the isothertfihl expansion is 40 kJ at the
beginning of the is'enfffinnal expansiorq thb pressure is 7 bar and the volume
is 0.12m'. Detemrine. \'" "+.-."\fih , \o

i) The maxi{S#4#nd minimum tedffidrature for the cycle in Kelvin.
ii) The volurita6t the end of isot$niral expansion in m'
iii) The heat transfer for eacl$sf ihe for process in kJ.

10 L3 c03

,* *ll* OR

Q.10 a. With the help of neat sdfhihatic diagran5 explain the working of Reheat

Rankine Cvcle and deride an expression for efliciency.
08 L3 c03

b. A turbine is supplig&vith steam at a pressure of 32 bar and a temperature

of 410"C. The dis# then expands isentropically to a pressure of 0.08 bar.

Find the dryneps ffaction at the end o_f expansion and thermal efficiency of
the cycle. I{fht steam is reheated at 5.5 bar to a temperature of 400oC and

then eryffid Isentropically to pressure of 0.08 bar. What will be the
and thermal efficiency of the cycle?

12 L3 co3
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