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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)

Tt 7 ueT aifiart §1 stiaRe fdes yds LO (o smseaw)
g Qg m &

i) Use of Steam Table and Mollier Chart is permitted.
w9t R MRRR a1 & Suam & IEiy B

i) In case of any doubt or dispute, the English version
question should be treated as final.

forft +ft PR & g e fae & Ry F 3ish yr &
w9 ! Iifaw AT S

Q. | LO | Questions , Marks

1. | CcO1 | Make alist of solar collectors and explainthe | 1
LO2 | construction and working of flat plate collector.

R TITED! B Gt TR W WA T GHIED
&1 = qen frfaft awsned

OR/3 a1

Write short notes of the following: 10
) Tidal energy i) Photovoltaic cell
frefoRed w wfém fewft faRag:

) WNg Sel i) weEfess da

2. | CO2 a) Find the volume of 1.5 kg of air at NTP. 5
LO2 - v
1.5 freium ag &1 s W & @ |
g HRR
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Q. | LO | Questions Marks

b) The pressure for a non-flow quasi-static| 5
process is p=(-3V+ 16) Pa, where V is in
- m?>. If the volume changes from 2m? to 6

3. calculate the work done.

T avdE dEr-wReE ufhar & o g
p=(-3V+16)Pa &, wi& V P & 21 IR
e 248 Q6 P oRaffa @@ g, @
R v PR Y o HRRN
OR/3rar

a) . The pressure for a non-flow quasi-static| 5
processis V= 200/pm3, where the pressure
p is 1 bar. Calculate the work done when
the pressure is increased to 10 bar.

TP Ivarg - Res ufka & g g
V=200/p m’ & W& T, pl IR 21 f&I @
Pl 6 Mo HRA I I TGAR 10 IR
& S g

b) The initial volume of 2 0.35 kgmassof gas| 5
is 0.25 m> at 25°C and the pressure is 1.2

bar. Find the gas constant and the molecular
weight of the gas.

frelt 0.35 fanm wR N 1 AR STRIGH
0.25 P &R aoErr 25°C § W@ g9 1.2 SR
31 7 Fracies T i @1 SR ST DR

3. ] CO2 {a) A fixed mass of a gasis compressed without| 5
LO3 friction from the initial state 0.4 m >and0.115
MPa to the final state 0.2 m* and 0.115 MPa.
The pressure remains constant during this
process. During this process 39.5 kJ of heatis
transferred from the gas. What will be the change
in the internal encrgy of the gas.
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b)

e i 1 R g R aur & i
e 0.4 P g2 0.115 MPa 9 3ifRm
s 0.2 i ar 0.115 MPa wdifed
5o o &1 39 WY & 3RE W fRR
& 21 39 wpd & kW N A 395k
o HaRa At &1 it sraRe et
§ e aRad &l

A reverse heat engine operates between the
heat source and the heat sink. The work done

‘onthe engine is 72 kW and the heat supplied

to the engine from the low temperature zone

~ is 222 kW, then find the coefficient of

performance (COP) of the reverse heat
engine when it is operated as a refrigerator.

UF IAC S IO, ST Fid qAT Sl

 aift & e eerd e 81 9 W e

a1 Bt 72 KW a1 SH daHHE &7 |/ 59

B Ve S 222 kW & O Iac &S

o @1 s e 9 IR e g

neftae & w9 § daferd a8
OR/3Yar

If the work done on a system is 50 kJ and

the heat rejected from the system is 80 kJ,
then what will be the change in the internal
energy of the system?

afy et Freomr W e man @ SO KJ @
aer P & Freeiia s 80 kJ g
e & araRe St § fan gReds

am?
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‘b) A reverse heat engine operates between the
heat source and the heat sink. The work
done on the engine is 72 kW and the heat
supplied to the engine from the low
temperature zone is 222 kW, then find the
coefficient of performance (COP) of the
reverse heat engine when it is operated as a
heat pump. '

St & wey Harferd gl 81§99 R
TN PR 72 KW RIT F AT &5 | o

P U ST 222 kW @ d@ Sae ST

o &1 S e o HINR ST T8
ST g & w4 ¥ Faerd g &l

4. | CO3
LO2

In an Otto cycle, air at 1 bar and 290 K is
compressed isentropically until the pressure is
15 bar. The heat is added at constant volume
until the pressure rises to 40 bar. Calculate the
air standard efficiency and the mean effective

| pressure for the cycle. Take y= 1.4, R=0.287

kJlkgK.

e el 9 & 1 aR 3R 290 K | ag &l <
15 IR B d& S Ndel Y | |difea far

ST #1 fRR e N S B weR R |

ST &, 59 7 6 39 40 IR T &l 96 ST
aR] A el AR 6 B oIy wred T 3
& mEr AR y = 1.4, R = 0.287 ki/kgK
ey
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The compression ratio of an ideal air standard
Diesel cycle is 15. The heat transfer is 1465 kJ/
kg of air. Find the pressure and temperature at
the end of each process and determine the cycle
efficiency. What is the mean effective pressure
of the cycle, if the inlet conditions are 300 K
and 1 bar. ‘

U@ et a1y THE SISt 9sp Bl |dleH AT
15 31 a1g &1 ST IR 1465 ki/kg B1 IS
e & oid § g 3R aHE T A SR

'amaam%ﬂaﬁzﬁﬁﬁlﬁuéﬂq?mw

quT o« HH 300K 3R 1 aR &, & 96 Bl

ATe T <9 @ 87

10

LO3

Explain the working of Babcock and Wilcox

boiler with neat sketch and label its parts.

gl ol e daeR PRI s

T Y g & IR T b Wl ol 2idet |
OR/3Yal

Draw a neat sketch of a La-Mont boiler and

label the parts. Explain its working also.

AT-Tic IeR B W& o Re WifRe @ aw
B AR I THDH PRI Bt TR

10

10

| 6. | CO5
LO1

a) Whatis nozzle and how itis classified?
Ao @ & AR 3R SR arffex s e 22

b) Discuss the function of the convergent
portion, the throat and the divergent portion
of a convergent-divergent nozzle with
reference to flow of a steam.

T W19 P YaTE P Aoy A AR -
o & AR |, Ho, qAT IJTER
qm & B ) Tal HR
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a) Nozzlesareused inimpulse turbine whereas
itis not used in reaction turbine, explain.

AT a1 | At o1y fhar S

Bt 2, wE HifR
b) Describe with a neat sketch the working of
a surface condenser.

T Th-R R & | @ gty wui
H BRIt @1 guiF Hif

2 St ufifdsan cxars A sq® WA T8 |

7. | CO5
LO2

Dry saturated steam at S bar flow in a nozzle
isentropically to a pressure of 1 bar and dryness
fraction 0.94. If the velocity of steam at inlet is
95 m/s. So find velocity of steam at outlet.

5 9R ge & I5H TGH TG B 1 IR @ qUT
I 0.94 T TG TehH GRT Tt
¥ g fean S &1 i} w1 AR an
95 H/d & a Aot & e R W9 BT A

| s HRR

OR/FYal
Dry saturated steam enters a nozzle at a pressure
of 10 bar and with an initial velocity of 90 m/s.
The outlet pressure is 6 bar and the outlet velocity
is 435 m/s. Calculate the dryness fraction and
area at the exit, if the area at inlet is 1256 mm?.

oI WgH I 10 IR & GE AR 90 Hex/Idhs
¥ TR 1B Y CF Aol F T et B
R g 6 aR & 3R P 3 435 Hiiex/Acke
2 Prem R gswaia IR ahel &Y o
HRA, aR e R e 1256 B’ 21

A WD
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