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Scemester B.E./B.Tech. Degree Examination, June/July 2025

Max, Marks: 100

Note: §. Answer any FIVE full guestions, choosing ONE jull guestion from eqcl module,

2 M Muarks, L: Bloom's level , C: Cowrse gutcomes,

~ Module — 1 M| L | C |
Q.1 | a. | Distinguish between : 6 | L2 | COI
i) Microscopie and Macroscopic approach
i} Thermal and thermodynamic equilibrium
i) Intensive and cxtensive properties.
b. | Differentiate between work and Heat. 4 | L1|COI1
| |
c. | Two mercury in glass thenmometers are made up of wenfical matenals and | 100 L3 CO1
| are accurately calibrated at 0°C and 100°C. One has a tube of constant
diameter. while the other has a tube of conical bore, 10% greater
diameter at 100"C than at (°C. Both thermomecters have the length. between ;
0 and 100 subdivided uniformly. What will be the straight bore | |
thenmometer read in a place where the conical bore thermometer reads |
30 °C.7 |
_ 5 o — .
Q.2 |a. | Derive an uxpru::ﬁ-ié{ml for displacement work  pelviropie process | 10 | L3 | CO1
PV® = constant and show how the expression changes when n = (. n = .
n=14andn-w.
b. | As an engineering student suggest the most economical process, when it is | 10 | L3 | CO1
desired to compress one mole of air (y = 1.4) from an mital state of 300 K
and | bar to a final state of 300 K and 10 bar amaong the lollowing process:
i} Isothermal compression
1) Cooling at constant pressure followed by heating at constant velume
i1) Adiabatic compression followed by cooling at constant volume
1v) Heating at constant volume followed by cooling at constant pressure.
Module — 2 |
0.3 [ a. | Show that the energy is a property of the system. 5 L1 CO2
b. | Define Enthalpy, specific heat at constant pressure and specific heat at| 6 | L1 | CO2
constant volume and give suitable expressions. .
c. | A piston and cylinder machine contains a {luid system which passcs 9 L3 . Co2
through a complete cycle of four processes. During a cycle, the sum of all
heat transfer is -170 KJI. The system completes 100 cyeles per mun.

Complete the following table :

Process | Q(kJ/min) W [ktf;":ﬂiﬂj hll{EJH i)
a—h 0 2,170 o
b—c 21,000 0 -

| e—d 22,100 - S36.600
— - | : L
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OR | |
a. | Explain and write SFEE lor the following applications | 10| L1|CO2 |
1) Nozzle and Diffusor  11) Turbine and compressor |

_ b. | Alr flows steadily at the mate of 0.5 Kg/s through an_air CL‘)I'I']I‘J'[’HHH{‘JT_,. 10| L3 | CO2
| cntering at 7 mis velocity, 100 KPa pressure and 0.95 m™/Kg volume and
leaving at Sm/fs, 700 KPa and 0.19m™Ke. The mtemal enerpy of the air
leaving 1s 90kJ/KG grearer than that of the air entering. Cooling water in
the compressor jacket absorbs heat from the air at the rate of 38kW.

1) Compute the rate of shaft work input to the air in kW

1) Find the ratio of inlet pipe diameter o outlet pipe diameler.

- Module -3 o
atate Kelvin — Planck™s and Clausius statement of second law of | 10| L2 | CO2
thermodynamics and “prove therr equivalence.

' b. | A reversible heat engine operates between two reservoirs at temperatures of | 10 | L3 | CO2
600°C and 40°C. The engine drives a reversible refrigerator which operates | '
between reservoirs at temperatures of 40°C and -20°C. The heat transfer 1o | |
the heat engine 15 2000 KJ and the network output of the combined engine |
refrigerator plant 15 360 K.

1} Ewvaluate the heat transter to the refriecrant and the net heat transfor to

the reservoir at 40°C

i) Reconsider (1) given that the efficiency of the heat engine and the
COP of the refrigeration are cach 40% of their maximum possible |
values,

OR
0.6 ] a. | Which 15 the more effective way 1o increase the efficiency of a Camot | 10 | L3 | CO2
! engine: to imerease Ty, keeping T constant ; or decrease T, keeping
‘ ‘ 1| constant prove yvour answer.

50 |

| ‘ b. | Define Clausius mequality and entropy of a system shown that for an | 10 | L2 | CO2
irreversible process, ds = ET

& Module - 4 )
| Q.7 |a.] A vessel of volume 0.04n° contains a mixture of saturated waler and | 10 | L3 CO3
saturated steam at a 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 encrgy. |
[Take Data at 250°C ; Py, = 3.973 MPa, V; = 0.0012512 m*/Kg,
Ve = 0.05013m%Kg ; he == 108536 kIiKg ; hy = 17162 kilKg,
CSp = 27927 KIKe K o 55 = 32802 kKI/Ke K ; up = 1080.39
ug = 1322 kliKg.

=

Define the following : ' 10 L2 | CO3 |
1) Critical point 11y Triple point i) Dryness fraction  iv) Latent heat |

V) Salurated vapour. ,
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- OR
|7Q.ﬂ a. | Derive first and second Tds equations, 8 | L1 CO3 |
| |
: b. | A mass of a5 mitally at 260°C and 700 KPa and occupres 00028 m”, | 12 | L3 CO3
The wir 1s expanded at a constant pressure 10 0084 m”™. A polviropic process
with n = 1.5 if then camied out, followed by a constant temperature process |
which compleles a eyele. All the processes are reversible .
11 Sketeh the eyele i P-V and T-8 planes
: 11} Find the heat reecived and heat rejected 1 the eyele
i 1) Find the efficiency ol the cycle.
N N S S R P H - -
0.9 | a. | An engine working in the Otto cyele 1s supphied with ar at 0.1 MPa, 35°C, | 10 1.3 | CO3
' The compression ratio 1s 8, Heat supplied 15 2100 kI/Ka, Caleulate the
maximum pressure and temperature of the cyele, the evele efficiency and |
the mean effective pressure [for aw, C, = LOO5G = 0718 and
| R=0287 kliKg K]
......... b, | With !-l‘icmi.ic.:lp of P-V and T-5 diagrams, derive an expression for the air | 10| L2 | CO3
standard elhciency of a diesel cyele. =
B | GR et —— -
(.10 | a. | Sketch and explain the flow diagram and comesponding T-5 diagram of | 10 | 1.2 | CO3 |
Reheat-Regenerative cvele. Write encrgy balance equation.
b, | Sketch and explamn the flow diagram ﬂl]ﬂhﬂr;ﬂépdﬁdigé T-5 dgram and | 10 | L2 CO0O3

[deal Regenerative Cyele and evaluate its cfficienew,

WOW W W W
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