
USN
, rii::

. !t[,r 3'

Fourth Semester B.E./B.Tech. Degree Examtnation, June/July 2025
Aero-Engineering The

' j:'

ynamrcs

ffi$ffiffi

i,,. ::;

Time: 3 hrs. , '', Max. Marks: 100
': I;$

Note: 1. Answer any FIW full questions, choosing,CINEfull questionfrom eaqh module.
2. M : Marhs, L: Bloom's level, C: Coiirqliutcomes.
3. Thermodynamic data hand book $Wntitted. n ,,'
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Q.1 a. 6 L1 col

b.
I:r:i;' ill'

l*. t' l ''

Showthat tl =100
6 L2 co1

c. A reading ta and tfi pf two Celsius thermometers A and B agree at ice point
and steam qoqr!,-,,6ut else where theyrffin related by the equation

te, = L + MtB t ntf, , where L, M and ,ld:are constant. When both the

thermontSteisare immersed in oil A in{icHtbs 55'C and B indicates 50oC,
determirrc 

'tfib 
values of constant ,L,^ M and n and also 

^,the 
temperature.

,.14i*F" 6h thermometer A *HH*ds 25'C? 
-:*, ;

8 L4 col

. "oR
Q.2 a. With the help of neat d-idgram, prove that free expansion has zero wc

transfer. 
L,".,, 

" o.,t -.: l0 L5 col

b. l0 L4 COI

*{,r'ffidule - 2

Q.3 a. Derivq un expression for, t&r$prature
volumci ratio for an adiabhiiUlftocess.

ratio in teriiis-uof pressure ratio and

;:

6 L3 co2

s.-
lrtir:,.i,

r:. "'

'Prove that polytrogioeindex

"'tls' It

4 L2 c02

c. A cylinder.ffi4$liins I kg of a c.eiEiil*fluid at an initial pressure of 20 bar.
The fluid'.{tu a'llbwed to expand{WB$isibly behind a distance according to a

hw pl ; &iiintil the volume is double. The fluid is then cooled reversibly
at constant pressure until the piston regains its original position, heat is then
added with the piston firnnlt locked in position until the pressure rises to
original value of 20 b*d5ketch the cycle on the pv-diagram and calculate
the network done by;fhe fluid for an initial volume of 0.5m'.
original value of 20 b- -

t0 L4 co2

fi,*it'.
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OR
Q.4 L. write the steady flow energy equation for an open system a.nd]Bxplain the

terms involved in it. with suitable assumption simplify 'SFiiE for the
following systems: i) Nozzle ii) Turbine.

!'':::tu '

l2 L4 co2

b. In a steady flow process the working fluid flows arffe of 240 kg/min the
fluid rejects 120 kJ/sec of heat by passing t
conditions of the fluid at the inlet and the out

control volume the
as follows:

;t
Neglecting any changes in poteffiia
in mega watt. ,a$,.'llttwli" :":+'

. Obtain the rate ffi,wo* transfer

= 6.2bar
ur = 2100 kJ
vr = 0.37m

I L4 co2

Module - 3 il+ri;B,$\l

Q.s a. State Kelvin plan{ffffid Clausius statemen$p, of
thermodynamics_.4pd-r$11ofu that they are equivalent.

second law of 8 L2 co2

b. 12' L5 c02

Q.6 a. State and prove Claupius inequality.
,ii*r,,.

.' I i 
^t..

8 L2 co2

b. Two reversibidt$figine operate
reservoir and,tfl"hw temperature r

between a hffitf.,temperature
, engine (A) rejeots heat to engine

(!) ttreush..un' irte.*.oiut i.gr#8#r,ili#;;a li=,ffipi.ri"re 11 engine
(g) rglP'e" heat to the low lfuratore r.rc*oir"#ffi''h is maintained at

l:Tp",r*tury Tr = 300 K, boiffie engines have the iaine thermal efficiency
if th€-"work developed by*ftrgiYfe @) is 500 kJ and the heat received bv therf th€::{'ork developed byffiwe (B) is 500 $ and the heat received by the
eugine (A) is 2000 kJ.fr-8F'uthe high temffi"fffire reservoir maintained at

f,,.gmperature_TH. ohfaru.t*ls work develoqffiy ingine (A) the heat rejected
by engine (B), the intprmediate temperaiur.p ir and the source temnerahrreby engine (B), the intarmediate temperatuie Tr and the source temperature
Tn. ':ii t*" .,, ,:ji'

t2 L4 c02

*({p.dule - 4
Q.7 a. Defi ne the-'-fqllbwing:

i) CriticHl point i. 'ilt

ii) Triple point ,, ,r

iii) Pure substance ;;u"er(",,iv) Saturationpressuibrr
,#!

4 LI co2

b. Firid the enthdgg. ecific v
steam is 50 bar,and temperature is 443.C.

8 L3 co2
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c. Sketch and explain P-T diagram of water. 8 L2 coz

OR irlE.: "':l;:,'-

Q.8 a. Derive and explain Maxwells equation.
'1,.i ii'

8 L2 coz

b.
reversible process to arrive at state (2) where'

Tz. Starting from the relation ar=*, derivffi
'fus*\;

volume. Using

,y1,...- Cwhere

T = ratio of specific heats. ,*l fu
'&. 

os;, rlt' -,.r,,,.. 
-i,

12 L5 co2

dW&"ffoOute - S

Q.e a. With the help of PV an$ T$ d$agram, explain the workin! of diesel cycle.
Derive an expressiol..bfrthe efficiency of diesel cyile in terms of its
compression and cutffifi[tio's. que='

t2 L4 co3

b.

ratio of the engine

q L4 c03

OR

Q.10 a. Explain Rankine cyc$-ffith the help of a skpJ#afid T-S diagram. Derive
an'expressi on for therriiitrieffi ciency o f Ranki iio*cycle.

:."

10 L4 co3

b. 10 L3 c()3
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