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Third Semester
Mechanical Engineering
Scheme OCBC 2019
THERMAL ENGINEERING
Time : Three Hours Maximum Marks : 70

_Note : i) All7 Questions are Compulsory. Internal choices has been
given in each LO (Learning Outcome)

oft 7 wem arfarf §1 stiaRe e wa® LO (@fi amsea)
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i) Use of Steam Table and Molher Chart is permitted.
= 2901 iRk ARRR = 3 IR B IR B

i) Incase of any doubt or dispute, the Enghsh version question
should be treated as final.
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Q. | LO | Questions Marks
1. | ¢O1 | @) Listrenewable and non-renewable energy 3
LO1 sources.
THhag HIR

CO1 | b) Explain the working of solar water heater | 7
LO2 with neat sketch.

weg R & GRT AR 91 19 &Y HrRIvunel!
B I
- OR/ayar
co1 | Explain the working of Biogas plant with neat | 10
LO2 | sketch. »
SEEIEL] |
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Questions

Marks

2. | CO2
LO1

CO2
LO2

C0O2
LO1

a)

b)

Explain intensive and extensive properties
with examples.

T RO iR AT ATie qUTEET Bl IqTeRer
Afd que

1 kg of ideal gas is heated from 18°C to
93°C. If the value of R = 259 J/kgk and
Cp/Cy= 1.2 for the gas. Find

) CyandC, -
i) Change in Internal energy
iii) Change in Enthalpy
1 kg 3mgef g @ 18°C & 93°C & T
foram wiran g1 Al 17 & g R = 259 Jkgk
AR Cp/Cy= 1.2 1 5 &1 T R
) G @ C,
iy araR® It § aRad
iil) Tremredt § aRedH
OR/3rar
Define the following.
) State
i) Process
i) Cycle
fraferRaa &t aRwfta Al
) e
i)
i) dsh
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Marks

CO2

b) Volume of 1 kg air at NTP is 0.773 m>.
Calculate the gas constant of air at NTP.

WA a9 @ gE (NTP) W 9 &' 1 kg
Tefd 1 3maaE 0.773 m3 21 a1y &1 eneifdn
fRRI® g HIfTl

3. | CO2
LO3

Initial pressure and temperature of 3 kg of ideal
gas are 1 bar and 20°C respectively after
adiabatic compression final pressure of gas

1 becomes 4 bar. Calculate the following

) Initial volume

ii) Final volume

i) Final temperature

iv) Work done

v) Change in Internal energy

3 kg aredf ¥ Rt TR @ @ 19 A
1 bar @@ 20°C 21 varsd e & gead i<
g§ 4 bar 8 o gl a9 FeAfoRad @ aomT
S
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Cco2
LO3

The efficiency of a Carnot engine rejecting heat
to a cooling pond at 30°C is 50%. If the cooling
pond receives 1300 kJ/min. Find the temperature
of the source. What is the power developed by
theengine?

50% G&r arel 1 89 1300 kJ/min. S5SAT
gfer dig @ 30°C W < 8, AR @1 aoHE
T PRI 5 GRT I fery +ft i iR

10

4. | CO3
LO1
LO2

COo3
LO1
LO2

Draw the Otto cycle on P-V diagram marking
the various process. Air admitted in an engine at
atmospheric pressure. Its pressure becomes 8
bar after compression. Find the air standard
efficiency if engine works on Ottocycle. y =1.4.

i) wgh A P-V 3N F1aR s weal
<R @ 3 TP W ARG o A aY
qIgHSAd T TR FAY FAT gl T B L
@I g 8 bar @ ST Bl §91 &I G AP
G S ARGl y = 1.4.

OR/31ar

Diameter of cylinder and stroke of a diesel engine
are 16 cm and 28 cm respectively. Clearance
volume is 425 cm?. Cut-off takes place 4.5% of
the stroke. Find the air standard efficiency of

engine.

T Soiel o7 & RAAUSR P AR T4 T T
16 cm Td 28 cm 81 3E1e T 425 cm’ &l
<o Yo @1 e 9w & 4.5% W g gl
o & Ig A qarl S HIf

10
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Q. | LO | Questions Marks
5. | CO4 | Explain construction and working of Lancashire | 10
LO3 | Boiler with neat sketch.
Taes U SHaR ADIERR SigeR $I §Ee W@
HRITOTEA AR
OR/37ar
CO4 | Explain construction and working of Velox | 10
LO3 | Boiler with neat sketch.
w@es R FER Jeied digeR Bl g W@
HRIvOTel TR '
6. | COS | Explainconstruction and workingof impulseand | 10
LO1 | reaction turbine with neat sketch.
e R g9 3T e vfifha eRatgAl &
gIae W HRImveR [Es |
OR/31ya1
COS5 | Explain construction and working of surface | 10
LO1 | condenser with neat sketch.
e Ry eR a@ @ufiE & g9Ec |
BRI T
7. | COS | Dry saturated steam flow into the nozzle by | 10
LO2 | adjabatic process from pressure 10.5 bar to
pressure 1 bar. Initial velocity of steam is
65 m/sec. Calculate velocity of steam at exit.
10.5 bar g9 &t IH HIH 1 BT | bar T T
BEIST TepH gRT Aforel § ST foa Tt afg
gy d GRS TR 65 m/sec & Al A B
R W 9T & 3T T BRI
OR/31er@r
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Pressure at exit of nozzle is 2 bar. Calculate
i) Cross-section area at nozzle throat
i) Velocity of steam at exit of nozzle

If mass flow rate is 3 kg/s

Sforet % Y39 W 9™ 10 bar g8 @ 250°C
TTHE R A gt 81 Ao W A @
2 bar &1 s BRI

D ST o Bl IR PIC B AT
f) wfoier iR oY W @1 AT
afe =T waE ) 3 kefs B

LTS e

Q. | LO | Questions Marks
CO5 | Pressure and temperature of steam at inlet of 10
LO2 | nozzle are 10 bar and 250°C respectively.
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