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Fourth Semester B.E. Degree Examination, June/July 2024

Aero Engineering Thermodynamics

Time: 3 hrs. Max. Marks: 100

Note: l. Answer any FIYE full questions, choosing ONE full question from each module.

la.
b.

c.

2. Use of Thermodynamic data hand biook permitted

Module-L
What are open system, closed system and isolated system? Give examples of each. (06 Marks)

(06 Marks)

A resistance thermometer follows an equation 'Rt' R, = Ro(1+ crt) where Rt and Ro are the

values of resistance at temperature t'C and 0"C respectively,-u is a constant, the

thermometer is caliberated by immersing it in boiling water and boiling sulphur which have

the temperature values of 100"C and 445" C at these temperature the thermometer indicates

the resistance values of 14.7 O and 29.2 O respectively. Find the temperature of a fluid
when the thermometer reads23.5 Q? (08 Marks)

OR
With the help of neat sketch, prove that free expansion has zero work transfer. (08 Marks)

Obtain an expression for work done by the isothermal process.

Show that t. = 1oo**

adiabatic process.

^f,A)Prove that polytropic index, n = -#v rrrvvlr' 
- 

*('/,,)

(04 Marks)

A spherical balloon has a diameter of 20 cm and it contains atr at a pressure of 1.5 bar

during a certain process the diameter of a balloon increases to 30 cm during which the

pressure is proportional to diameter. Caloulate the work done by the air inside the balloon
during this procesg, (08 Marks)

Module-2
3 a. Derive an expression for ternperature ratio in terms of pressure ratio and volume ratio for an

(06 Marks)

(04 Marks)

c. A cylinder contains 1 kg of a certain fluid at an initial pressure of 20 bar. The fluid is

allowed to expand reversibly behind a distance according to a law PV2 = C until the volume
is double. The fluid is then cooled reversibly at constant pressure, heat is then added with the

piston firmly locked in position until the pressure rises to original value of 20 bar. Sketch the

cycle on the PV diagram and calculate the net work done by the fluid for an initial volume of
0.5 m3. (10 Marks)

OR
4 a. Write the steady flow energy equation for an open system and explain the terms involved in

it. With suitable assumption simplify SFEE for the following systems :

(i) Nozzle
(ii) Turbine

I of3
(12 Marks)



b. In a steady flow process the working fluid flows at a tate 
-of 

240 
-kglmin 

the

120 kJ/sec of heat by passing through the control volume the conditions of the
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fluid rejects
fluid at the

inlet and the outlet are as follows :

Inlet Outlet

Cr :300 m/s Cz: 150 m/s

Pt :6.2bat Pz : 1.3 bar

ur :2100 kJ/kg uz : 1500 kJ/kg

Vr = 0.37 m'/kg Vz:1-2mlkg
Neglectxrg;nY changes in Potential
(Mw)

enersy. obtain the rate of work transfer - tfilxlj;

5a.

b.

6a.
b.

Module-3 crl-------^r-*^*i^^^ 'r ,i

State Kelvin plank and Clausius statettteots of second law of thermodynamics and show that

ifr.V u.. equivalent. .,1 - -F 
(08 Marks)

A ieversible engine operates between temperatur. 1, and Tr with Tn > T, ' The energy

rejected from this .rrgiu, is utilized-!r a!yLe allth3r reversible engine which operates

between the temper"t,?"ii*itt, Tr &nd Tr with f, ' Tt For this arrangement -show 
that'

(i) The temperut*u Tr is the aritfrmelic *"u, of the temperature TH and Tr' if both the

engines produoe equal amount of work'

(i1) ili. ;;rr&;r,*. i1 is geometric rnean of the temperature TH and rr when both the
\ / 

engine have the same tliermal efficiency' (L2 Marks)

OR

State and prove Clausius lnequatity t-:-r- r^-^^-^-^+..+^ raoar\," 
t" Marks)

Two reversible engine operate m selles between a high. temperature reservoir and a low

temperatur, ,.r.*Lir, .og*. (A) rejects leat .!. engine p) ttroy.str 
"an 

intermediate

reservoir maintained at timperatur. tt engilb (B) rejects heat to the low temperature

reservoir which is *ai*alned at temp.rut*. Tr- = 300 K both the engrnes have the same

thermal efficiency, if tt. *ott developed by engine (b) is 
-q00 

kJ and the heat received by

the engine (A) ip 2000f.l to* the higl temperaiure reservoir marrfine.{at temperature Tg'

obtain the work,developea by enginJ(A), the heat rejected by engine (B), the intermediate

il;;;;" ii *a the source ternperature Tu' (12 Marks)

Module-4

(ii) Pure substance
(iv) Saturation pressure- (04 Marks)

volume uod iotrrnul energy if the pressure of steam is 50 bar and

7a.

b.

Defirte the following :

(r) CriticalPoint
(iii) TriPle Point

Find the enthalPY, sPecific

temperatwe is 443'C. (08 Marks)
(08 Marks)

8a.
b.

c. Sketch and explain P-T diagram of water'

OR

Derive and explain Maxwell's equation. ., (08 Marks)

I kg of ideal gas at presswe P, Volume V and temperature T follows a reversible process to

arrive at state @, whore the properties are Pz,Yz and Tz starting from the relation entropy

Eo n for change in entropy in terms of pressure and
change d, : ?, derive an expresslol

volume. Using the derivdd expression, prove that for an adiabatic process PVr = C, where

y = ratio of specific heats. (12 Marks)
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Module-S 
cycle. Derive ana. with the help of PV and Ts diagram, explain the working of diesel.'

expression foi the efficiency of diesel cycle in terms of its compression and cut off ratios'
(12 Marks)

b. An Otto cycle has upper and lower temperature limits of T: and Tr. If maximum work/kg of

air is to be done show that the intermediate temperature is given by,

Tz=Tq= .rfi;r, .

lf the temperature limits are 1500 K and 300 K, find the maximumpower developed for air

circulation of 0'35 kg/min (Take Cv = 0'706zu/kgK) (08 Marks)

OR

a. Explain Rankine cycle with the help of a sketch and T-S diagram- Derive an expression for

thermal efficiency tf Runt lr. cycle' i o 
(08 Marks)

b. What are the metlhods for increasing the efficiency of Ra*h" cycle? 04 Marks)

c. Consider a steam power plant operiiing on a simple Rankine cycle' Steam enters the turbine

at 3 Mpa and 350'C and is condenseJin the condenser at a pressure,of 75 KPa' Determine

the thermal efflrciency of the cycle' (08 Marks)

****{<
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