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1. a)

b)

Fourth Semester
Mechanical Engineering
Fourth Semester
PTDC Mech.
Scheme July 2008

THERMAL ENGINEERING
Three Hours Maximum Marks : 100

)  Attempt total five questions out of eight.
P TS H A Ug U9 gl Hfdw)

i) Use of steam table and Mollier chart is permitted.
I 29T v AR IS & A B R 2

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

foodt ot R & Feg oo fare & RARY § st 9w &
U9 B AfAH HT SR

State the first law of thermodynamics and prove that for non-
flow process. 6
Q=W+AU

ST & e frem a1 forRay v Rig IR P arvarg wesw
& fol Q=W+AU 2 &1

Prove that internal energy is the property of system. 6
fRig BT & sl Sl P @1 qore 21

Define the term coefficient of performance as applied to a
refrigerator and heat pump. Show that

(COP)HP = (COP)ref”. +1 8

W fBORER 3R AT 97 o &y fd Y frare one Y
aRIfYT HifR gafsy

(coP),,,=(COP) . +1

refri
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2.

a)

b)

c)

a)

b)

(2]

Write limitations of First law of thermodynamics. 6

SEIfd & v fAam & Ha R

Define a quasi-static process. Explain sign convention for heat
and work. 6
FIR-RfRed W @ R MR Rt @@ s i g
UREWRT B |

The initial pressure and volume of a perfect gas is 6 bar and 3m’
respectively. The gas is expanded isentropically to the final
condition therefore the pressure and volume of gas becomes
3 bar and Sm>. The change of enthalpy in the process is 520kJ
and the isentropic process is supported to be frictionless process.
Find out: : 8
)  Specific heat of gas at constant pressure

i)  GasconstantR

i) Change in internal energy

If the specific heat of gas on constant volume

C,=0.75kJ [ kg°K .

uep aneef N T URMS gE O e A 6 IR @ 3 H 2
9 @Y TS THT TRT i oraRT ¥ SRIRa e S g,
A /9 @71 <19 9 omRIE 3 IR UE 59 g ST 21 WshH & QRE
et § ot 520 fhoer Bt §1 EET mepd @l ¥uRfEd
TR 1A DI

) NP RRIE R [ARE w1

i)y ¥ fRR® R :

i) aaR® ot 7 gReds

I 9 & RR e w RfdE S €, =0.75 .55 /.
fealt e 21

Differentiate between Impulse and reaction turbine. 6
AT TRETEA AT HfIRhaT eRAET H 3R ferRaul

Define the following: 6
i)  Absorbtivity i) Emissive power

fyeforRae @1 aRmfed il

) G &HAT i) SO &HdT
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c)

5. a)

b)

[31

Draw diesel cycle on P-V and T-¢ diagram. Compression ratio
of a diesel engine is 13 and cutoff takes place at 10% of the
stroke. Find out the air standard efficiency of the engine. 8

P-V a2 T-¢ i W ot ab IS8 T SIsTel S T Hate
I 13 & 21 T8 10 URed e W g g1 $i &t arg
A GardT ST DTyl
Explain the working of Box-type solar cooker with neat sketch.
6
i 19y WIeR PaR B R R ST FRIVUITEA T |
Name the modes of heat transfer and explain Fourier's law of
heat conduction. 6

T TAFRY & YbRl & T fiRay qer wifeR Frm @
R & e

Explain the working of Four-stroke diesel engine with the help of
diagram. 8
S YA 6 FERal ¥ IR D SNd ST Dl BRIFuITE!
SRR

Draw a neat sketch of Babcock-Wilcox boiler and show the
direction of flow of water and flue gases. List out its specific
merits over fire tube boiler. 10
dqpIen - faerpiad S1geR &1 <o Iy 95y qem UMl @ Tof,
il & 5@ B R R 36 di9er $ HRR ST e 6
3IET ATH BT GG BT

AnIdeal Diesel engine has a diameter 150mm and stroke 200mm.
The clearance volume is 10% of the swept volume. Determine
the compression ratio and the air standard efficiency of the engine,
if the cut-off take place at 6% of the stroke. 10
e aredf et R Rt @ 150 frdfl, W@ e a=rs
200 . € Al sraerer e @ 9 W SR @1 10%
gfe T8 6% i W Bar & @ 3R &1 JdlsT g Ud a1
T &R ST oy

What is pure substance? Explain two phase system steam
formation. Draw P-V, T-S and H-S diagrams for dry and saturated
steam and superheated steam. 10
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b)

7. a)
b)

)

[4]

IS S 1 gl 87 fg raven 99 Soured 6 uipar @)
THHTSY | B U HgH HIT T JAfITH W9 $ g P-V, TS ailk
H-S 3@ F751

4kg of steam at a pressure of 5 bar is produced from water at
20° C. Determine the amount of heat supplied if the steam is
90% dry. 5
20°C 57T 3 4kg I AT SiY 5 IR g W &, ST e 3 forg febereir
ST & AR ¢, 0T HRIT S| SIS 919 B 90% Bl
Find out the volume of 1kg of airat N.T.P. 5
1 fur. arg &1 e WA W W s S

Explain the working of wind mill with neat sketch. 6
Ya- dqehl Bl o SR DT BRI TS|

Explain the working of photo-voltaic cell. 6
BIel Qifecsd et B BT THEE |

Differentiate between renewable and non-renewable sources of
energy. Explain merits and demerits of solar energy. 8

QREORITA U JYRARIT Hoft Sl J 3R ¥ HfT JR Sl
& O & SN BT THA|

8. Write short notes on any four of the following: 4x5=20

a)
b)
c)
d
€)
i}

Second law of thermodynamics
Bio-gas plant

Compounding of steam engine
Boyle's law

ClI and SI engine

Volumetric efficiency

g 9R R %fdm o Ruwlrf Rifau
) Al @1 focta Frm

¥) SR N 9T

q) W SRF 6 pursfE

%) diad @1 M

3) WomgaiR waan. RE

%) IR geran

LTS e
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