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Fourth Semester B.E/B.Tech. Degree Exammatlon, J une/July 2025
~Applied Thermodynamlcs '

Time: 3 hrs. +“Max. Marks:100

N
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Note: 1. Answer any FIVE full questmns, choosmg ONE full que,stwn from each module.
2. M : Marks , L: Bloom’s level 'C; Course outcomes. s ¥
3. Use of Thermodynamic datit \handbook is permifted, o

\ Module — 1 M| L

1 | a. | Derive expression for _efﬁeiehcy of otto cycle. ' 8 | L3

COo1

b. | An air stand old au cycle has a complessmn ‘ratio of 16 and compression | 12 | 1.2
begms at 1 bars, 5 Obd The maximum pressure is 70 bar. The heat transferred
to air at coné:tan? pressure is equal to that at constant volume. Estimate al
pressure /and temperature at cardinal-point bl cycle efﬁc:lency Assume
C,=0. Zl&klfkg k,Cp=1.00. Sk}'/kg l«: I{ 0.287 kl/kg k

~~~~~

\

Cco1 |

»OR T o

2 | a. | Explain with neat diagram, combustion in CI engine. - 10 | L2

&.\/
A s

CO1

b. | The following observatlons Were recorded in ‘a test of one hour du1at1011 on| 10 | L3
single cylinder 011/,,, engme working on: h-s cycle. Bore = 300mm ,
stroke = 450mm,” Fuel used = 8.8 kg, Cannﬁc value = 4}800 klikg.
Speed = 200 »i‘ﬁﬂpm , Mean _efféctive pressure ~= 5.8 bar,
Brake friction load = 1860 N Quant1ty of cooling water = 650 kg ,
Temperatu;e nse 22°C. D1ametef of brake wheel = 1.22m. Find

i} Mechaﬁwal efficiency 1)/~ Draw heat balance sheet on minute basis ¢
percentage~ asis.
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AN "7 Module -2 .

3] a gl;).é‘we expression for éfﬁ(;lency of Brayton cycle (Gas turbine cycle). 8 | I3

n\

Ccoz

b. | Air enters the comépwssor of a turb;ne plant operating on Brayton cycle at | 12 | L3
101.325 Kpa , Q’Z»‘PC and pressure ;ratw iis 6. If turbine works equals 2.5 time
the compressor\Woﬂc determine the maximum temperature in the cycle and
eycle efficiency” Take Cp= l 005 klkgk,r=14,

/:’\\‘\ Y

CO2

/‘:\ d OR

4 | a. | Explain briefly with T — S, diagram the following gas turbine cycle : 10 L2

i) Regeneration ,11\) ‘Intercooling i) Reheating.
\/f

Cco2

b. | With a neat sketch;'exp]am working of Turbojet and Ramjet engine. 10 | 12

CcO2

110f3
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Module — 3 )

With a schematic diagram and its T — S dlagram fexplam the Rankine cycle
and also derive its thermal efficiency. 5 _’\

%

10

L2

CO5

In a Carnot cycle the upper and lower hlmtpréssurc are 28 bar and 0.15, bar.
Dry saturated steam is supplied to the plant Eyaluate i) Dryness frac%oﬂjof
steam of the beginning of compzessmn . i) Find Camot efﬁczenoy and
Rankine efficiency. &

10

L3

CO3

[

With a schematics and T — S diagram, explain working of reheat vapour power
cycle and deduce an expressmn, for cycle efficiency. =

S
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10

L2

COo3

In a single — heater regeneiatlve cycle the steam entérs the turbine at 30 bar ,
400°C and the exhaust.] pressure is 0.10 Dar. TI{;e feed water heater is a cbrect

contact type whmh operates at 5 bar. Find effi¢ "‘ncy and steam rate of cycle.

10

L3

CO3

Module — 4

Explain the. wo1k1ng of vapour compr\essmn refrigerator and analyse it for
i) Heatrejected if) COP < - iii) Power consumpﬁon
iv) Compressor displacement.

o~
I

1

L2

CO4

A Vdpour compression refrfgeration of 10 tonnes CQpamty Using Freon/-xlzgas
the refrigerant has an evaporator temperatme 019 -10°C and conﬂenser
temperature of 30°C. Determine \

i) Compressor superheated discharge temp’érature i)  Copa
iii) Mass flow rate’ of refvigerant,

Obtain properties us_m g data hand book_."‘ __

&

10

13

CO4

OR

Analyse the followmg Psychrometnc processes . &
i) Mixingofair steams .~ 1i)* Cooling and dehumldlﬁcatlon
iii) Heatmg and humldiﬁcatlon

14

CoO4

NN
Saturated air at 3°C 1s:requ1red to be suppliedfo a room where the temperature
must be held at 22°C with a relative humidity of 55%. The air is heated and
then water at 10°C is. qplayed to give the\requlred humidity. Determine
i) Mass of spray;water required per: a1, of air at room conditions.
i) Temperafure to which air must be-heated. Neglect an power.
Assume total pressure as constant at 1.0132 bar.

11

L3

C04

‘.‘Module 5

Derive expression for Work done by a reciprocating compressor with clearance
volume. x

L3

COs5
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Note: 1. Answer any FIVE full questions, clmosmg ONE full question from each module.

2. M : Marks, L: Bloom’s level , C: Course oufcemes.

Max. Marks: 100

Module_ l M|L | C
Q.1 | a. | Define the following properties of gh:ﬁds 4nd mention their SI umts 06| L1 | CO1
(D Mass Density (i) Specifi¢’ Weight (iii) Kinematic v}scosﬂ:y
/;%\\/ Sy
b. | Calculate the dynamic v1scosriy of oil which is used for lubrication between | 08 | L3 | CO1
a square plate of size 0.8 mx 0.8 mand an mclined; plage with an angle of
inclination 30°. The wefi%hi: of the square plate is 300 N and it slides down
the inclined plane VZI’[}RE{ aniform velocity of O 3 m/s The thickness of the
oil film is 1.5 mmens V’“
N
¢. | Calculate the”‘&capﬂlary rise in a glass tube of 3.0 mm diameter when | 06 | L3 | CO1
immersed Ve 1Ga11y in (i) water and (31) mercury. Take surface tensions for
mercuryégan water as 0.0725 N/m~éiiid 0.52 N/m respectlvely in contact
with aifte §peclﬁc gravity for mercury g givenas 13.6. 0
e ¢ OR G
Q.2 | a. | Distinguish between (i) Absoﬁ:cte pressure (it} Gauge pressure (m) Gauge 06 | L2 | CO1
vacuum  (iv) Atmospheficipressure. ‘o
Indicate their relative position on a chart. _,:\ e e
D, s Q A
b. | Derive an expres&s:lo”h%’ for the total pfessire and the depth of centre of | 08 | 13 | CO1
pressure for a inclined surface snbmergedm water,
o \ "~ .
c. | A square itala%e of 1.5 m side i 1s “Hnmersed in water Ver‘acaliy Find the | 06 | L3 | CO1
hydrostatic, force on the pla}e and the depth of cefitrerof pressure from free
surface&,of water. When 1ts*up§)er side is 0.5 m below the free surface of
Water e N
4 \"’w"; o D SN
- KA Module ~ 2
Q.3 | a. | Define the foliowmg N 06| L2 | CO2
(i) Steady andﬁUzﬂeady flow &
(i) Compresm\lwand Tncompressible ﬂow
(1) Laminar- and Turbulent flow,,
A
b. | Define the equation of c‘ontmmty Obtain an expression for continuity | 08 | L3 | CO2
equation for a three~d1men§iona1 flow.
¢. | The velocity compo’@ts in a two-dimensional flow are 06| L3 | CO2
u=8x y—z-y “ahd v=—8xy2+§x3
Show that%these velocity component represent a possible case of an
Jrrotatlopéi fldw.
Ty
P 10f3
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Q4

Prove that the maximum velocity in a circular pipe for;ggscs@%s flow is equal
to two times the average velocity of the flow.

L)'Q‘

‘ )
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L3

CO2

A fluid of viscosity 0.5 poise and specific grawty\l ,20 is flowing through a
circular plpe of diameter 100 mm. The maxirfund “shear stress at the pipe
wall is given as 147.15 N/m". Find (I) ’Ihe\pressure gradient (i ‘Q\%{[‘he
average velocity (i) The Reynolds number of the flow. Ao

(/‘\

08

L3

CO2

Define Reynolds number. Explam ifs; 51gn1ﬁcance in fluid ﬂowa\

04

L2

Co2

Mu dule 3 = “

Q.5

a.

Derive Euler’s equation of. motlon along a stream 11132 Obtain Bernoulli’s
equation from Euler’s equatmn Mention the assu.mptgm\é made.

5\‘.‘. z“‘n-\\

08

L3

CO3

Derive the expression fot the rate of flow of fluid through a horizontal
venturimeter. v

/"\\a
.C\_\
AR

06

L3

CO3

A horizontal: Venwrmetcl with inlet diaihcter 20 cm and throat diameter
10 em is tsed.to measute the flow of water. The pressure at inlet is
14.715 N[cm rand vacuum pressure at fhe throat is 40 cm Gfémercury Find
the dischiarge of water through ventumncter Take Ca= 0e»98

~ d\\/]

06

L3

CO3

“OR LY £

Q.6

Explain the procedure to ﬁnd\the loss of head dua J-Ariction in plpes‘%mmg
(1) Darcy formula and (1i) Chezy s formula. 2

Ay L ¢
N

06

L2

CO3

Obtain expression £or] head lossina sudden&expansmn in the& }36 List all

the assumptions. made int the derivation! \\ L M:;
( '\ 3
\' N &

08

L3

CO3

Calculate t;he rate of flow of water throuvh a pzpe fof\dmmeter 300 mm,
When the: difference of pressure. head between the tWQ ends of a pipe 400 m
apart is S\ of water. Take Value of £=0.009 in the formula.
ATV
£ dx2g. .« ’

.,_\ﬁ:‘ ¥

06

L3

CO3

Module = 4

Q7

What do you undeistand by the terms ‘boundary layer and boundary layer
theory?

™ \.. :!

04

11

CO4

Define displacement thicknéss) Derwe an expression for the displacement
thickness. :

08

L3

CO4

C.

Oil with a frne—stream velocity of 2 m/s flow over a thin plate 2 m wide and
2 m long. Calculate the boundary layer thickness and the shear stress at the
trailing end pomtrand determine the total surface resmtanee of the plate.
Take speciﬁc gravity as .86 and kinematic viscosity as 107> m%s.

08

L3

CO4

2of3
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OR
Q.8 | a. | Explain the following terms: 06 | L2 | CO4
(i) Geometric similarity (i) Kinematic similar 1ty (111) Dynamm similarity
b. | State Buckingham’s © - theorem. What do \you mean by repeating | 06 | 12 | CO4
variables? Fa .
¢. | The frictional torque “I” of a disc of dlameter B} rotating at a speed ‘N’ in|08|L3|CO4
a fluid of viscosity ‘i’ and density ° p;/‘in a turbulent flow is gWen by ‘T
Show that Tl =
SN2 0
T=D'N p¢[ NDz} oy
v F
/[;3% & /I,\,:'\—\ _
20, Y Module — 5 L
Q.9 | a. | State the Bernoulli’s theof‘ém for compressfole flow: Derive an expression | 10 | L3 | CO5
for Bernoulli’s equat10§ When the process is (1) Isothermal (i) Adiabatic.
{{\’\ B 4' " N .:’:;
b. | Define Mach, riyrdber. Explain its unportance \in compressible fluid flow. 05| L2 | CO5
ﬁe\,\\é
¢. | Find the ‘f%loolty of bullet fired mfsfandard air if the Mach angle is 30°, { 05 | L3 | COS
Take Ré—*ngi”f 14 J/kg °K, take Kforialr 1.4, Assume temperature as 15°C.
-~ ° OR oY
Q.10 | a. | What is CFD? Mention th @dvantages and d1sadvantagcs of CFD. 08 | L1 | CO5
J
b. | What are the steps 1nv01yed in solving a CFD problem‘7 Explam 6 | L2 | CO5
éé\ 3 SN \‘;j
¢. | An aeroplane ise, fhymg at an hc1ght o£\15 km where the tampezature 1506 L3 |CO5

- 5{)°C The speed of the plane is¢ correSpondmg to M = 2.0. Assuming
= 1.4 and-R = 287 J/kg °K. Fmd the speed of the plane,

ﬁ\\ ; P \
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