BN - BAE401

Fourth Semester B.E./B.Tech. Degree Examlnatlon, J une/J uly 2025
Aero Engineering Thermodynamlcs :

Time: 3 hrs. " Max Marks: 100

Note: 1. Answer any FIVE full questions, choosing ONE Sfull question from each module
2. M : Marks, L: Bloom’s level, C: Coursé outcomes.

L C
Q.1 | a. | Distinguish between : 6 | L2 | CO1
i)  Microscopic and Macroscoplc approach 5
i1)  Thermal and thermodynamlciequlhbnum .
iii)  Intensive and extensive properties.
b. | Differentiate between workfrand Heat. 4 | L1|cCO1

¢. | Two mercury in glass thermometers are made up of 1dent1cal materials and | 10 | L3 | CO1
are accurately cali rated at 0°C and 100°C.. One has a tube of constant
dlameter at 100°C than at 0°C. Both thermetheters have the length, between
0 and 100 subdivided uniformly.. &What will be the straight bore
thermometer tead in a place where“the conical bore thermometer reads
50°C.2 G, N '

- OR

Q.2 |a.|Derive an expression Afor displacement Werk polytropxc pmcess 10| L3 | CO1
PV = constant and show how the express1on changes when n = 0 n=. 1,
=1.4and n = 0. b 4

sl

b. | As an engineeﬁng[éﬁ?dent suggest the most'economical pro*ees“s whenitis | 10 | L3 | CO1
desired to comptess one mole of air () 4) from an initial state of 300 K
and 1 bar to a final state of 300 K an&""*lO bar among the following process:
1) Isothermal compression ~

Q.3 |a. |Sh 5 [11] CO2
b. 6 | Ll | CO2
c. 9 | 13| CO2

through a cornplete cycle 6f four processes. During a cycle, the sum of all
heat transfer is -170 KJ. The system completes 100 cycles per min.
Complete the following table :

Prqeess Q(kJ/min) | W(kJ/min) | AE(kJ/min)
a=b 0 2,170 -
b-c 21,000 0" -
c—d -2,100 - -36,600
d-a - - -
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Q4

. | Explain and write SFEE for the following applications,:. |

i) Nozzle and Diffusor ii) Turbine and compressor

10

L1

CO2

Air flows steadily at the rate of 0.5 Kg/s through an_ air compressor,
entering at 7 m/s velocity, 100 KPa pressure and’0.95 m ’/Kg volume and
leaving at 5m/s, 700 KPa and 0. 19m3/Kg The internal energy of the air
leaving is 90kJ/KG greater than that of the ‘air entering. Cooling water in
the compressor jacket absorbs heat from the air at the rate of 58kW. .

i) Compute the rate of shaft work: mput to the air in kW

i) Find the ratio of inlet p1pe dlameter to outlet pipe dlameter

10

L3

CcoO2

Module 3

Q5

State Kelvin — Planck’s. and Clausius statement af second law of
thermodynamics and ¢ prove their equivalence.

10

L2

Cco2

| between reseerfs at temperatures of 40°C"and -20°C. The heat transfer to
the heat engmemls 2000 KJ and the network output of the combined engine

refngeratpr plant is 360 KJ.
i) Evaluate the heat transfer to thw .efngerant and the net heat transfer to

the reservoir at 40°C.

ii) Reconsider (i) given that theefﬁmency of the heat engine and-the

COP of the reﬁ‘lgeratmn;are each 40% of" their maximum posmble
values.

10

L3

CcO2

OR

Q.6

Which is the more eT’fectlve way to mcrease the efﬁc1ency‘ of a Camot
engine: to increase Tj, keeping Tg constant ; or decrease T,, keeping
T} constant prove your answer. ;

10

L3

CO2

Define Clausms inequality andj entropy of a system shown that for an

1rrever51ble process, ds >,

10

L2

CcO2

Module — 4

Q.7

LA vessel of Voluqe 0.04m° contains a.mixture of saturated water and

saturated steam ata temperature of 230°C The mass of the liquid present is
9 Kg. Find the. pressure the mass, the specific volume, the enthalpy, the
entropy and the: internal energy

[Take Data at 250°C ; Py = 3.973 MPa, Vi = 0.0012512 m3/Kg,
v, = 0.05013m’/Kg ; he.= 108536 kI/Kg ; hg = 17162 kI/Kg,
St = 2.7927 kI/Kg K _5.9S;, = 32802 kI/Kg K ; ur = 1080.39
ug = 1522 kJ/Kg.

10

L3

Cco3

Define the follow, “g -
i) Critical point. 1,;) Triple pomt iii) Dryness fraction 1v) Latent heat
V) Saturated vapour. .

10

L2

Cco3
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Q.38 Derive first and second Tds equations. 8 | L1 | CO3

A mass of air is initially at 260°C and 700 KPa. and%%cuples 0.028 m’. [ 12 | L3 | CO3

The air is expanded at a constant pressure to 0.084 ﬁ3 A polytropic process

with n = 1.5 if then carried out, followed by a donstant temperature process

which completes a cycle. All the processes are, reversible .

i)  Sketch the cycle in P-V and T-S plﬁa%gs
ii)  Find the heat received and heat rejected in the cycle
iii)  Find the efficiency of the cycle, ¢
’“%ule 5 [N

Q.9 An engine working in the Otto cycle is supphed with air at 0 1 MPa 35°C. |10 | L3 | CO3

The compression ratio is 8. Eéat supplied is 2100 kJ/Kg Calculate the

maximum pressure and temperature of the cycle, the'cycle efficiency and

the mean effective pressure [for air, C, = 1 005,G = 0.718 and

R=0.287 kJ/Kg K] 4

With the help, of P@V and T-S diagrams, derive an expression for the air | 10 | L2 | CO3

standard efﬁmency of a diesel cycle. \ :

4 OR@«%* L ~

Q.10 Sketch anél explaln the flow diagram and correspondmg T-S dlagram of (10 | L2 | CO3

Reheat-Regenerative cycle. erte energy balance equat on. :

Sketch and explain the flo Tﬁ, diagram and correspondmg T-S dlagra”*‘ and | 10 | L2 | CO3

Ideal Regenerative Cyclewand evaluate its efﬁcmgcy
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