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Specific Instructions : (i) Candidates should attempt five questions in al,
selecting atlesst two guestions from each Section,

i (i) All guestions carry equal marks,
% {1ii) Notations used have usual meaning,
\ . (iv) Use of steam tables, refrigeration tables and
/ psychromatic chart is permitted.
=Zmz - A[SECTION - A

1 ZyZZu=f{Tvjan h= f(T,p) 7, amfmla'du gyd'r»,{'q{ p}dv
mdﬁ:-(:,d‘iwvﬁ - pT)dp | i

“f,.J f{T,vj and h = f{T, p), prove that dy = {*vdT.,JIP;-p}dvand
dh = C,dT + v(1 - BT)dp. | k
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(b) e 1w zew T, AR T o < qen wion w9 & T gomH &
d Wwéﬁ%TZWW%vﬁﬂmm%|maﬁmﬁs.

L’Eﬁﬂzﬂ?_} Wﬁaﬁﬁﬁ%mﬁm yreaHe | 15

T,.T

AS@E,@=2m C, In {

A mass of water at temperature T, is isobasically and adiabatically
mixed with an equal mass of water at temperature T,. Show that

T, +T5)/2
ASuniverse:‘ 2m Cp In {[ 1 2)/

and prove that this is positive.
T;.T,

(¢) Wt & qifisa o, TR wd siifies il 1 e, | 10
Write down the desired thermodynamic, chemical and physical

properties of refrigerants.

2. (a) (i) TF AT e 3 o dedet (e ) 1 w1 wEEd qu e,
TR T e (IETE) e & e s A TH R o S |
Explain the meaning of metacentre fora floating body and mention
its relation with centre of gravity for the stable, unstable and

neutral equilibrium.

(i) ek SRR i (W) 5 m T, 3 m =Tl ad 1.2 m 3= | Y & g
1 TS 0.80 mIF A 2 | 3R i % 2 % 79 | & s 0.6 mFH
2t oTeeTd F5 ) ST i AR | O I 1025 kg/m3R 1(8+7=15)
A rectangular Pontoon is SJm long, 3 r\r} wide and 1.2 m high. The depth
of immersion of the Pontoon is 0.80 m in water. If the centre of gravity
is 0.6 m above the bottom of the Pontoon, determine the metacentric
height. The density of water is 1025 kg/m3.
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(0 S e RO i oot 1 9700 IR 13803
W Fefied
Wrdte the Bernoulli's theoroy, gy mention the assumptions mage,
AlsO wiite 1ty application,

(1) 0.7 e vieat s s et 5oq /A A 83089 =g 3
U I IR R et R | vy A cprcor 3eers v BT R o A e

: STt AR g AR @) R e 3 100 HEX ST H 7 ) wefera
| FAH | v = 0,29 Wi whie | (8+7=15)

An oll of specific gravity 0,7 is flowing through a pipe of diameter
30 cms at the rate of 500 Jitres/sec. Find the head lost due to
friction and power required to maintain the flow rate for alength of

100 metres, - - Kawfu te 1c
Take v = 0.29 stokes. gt 4

(€) A T woEFR X 800°C 7w 300°C ¥ Ao W TEh § | I Seastwad

W 0.3 T 0.5 § | AN e ¥ wifew i gf weplitam dies

(€ = 0.05) @ St R | 3 Fufe o it et & e o gmw A A
| wiftrran et o TR R | 10

Emissivities of two large parallel plates, maintained at 800°C and

300°C are 0.3 and 0.5 respectively. Find the percentage reduction in

heat transfer between the plates when a polished aluminium shield
(e =0.05) is placed between them.

(i) Frefl o ¥ Rl AT, = AT, = AT
(ii) 2R T & R AT NS TR O G §

In a balanced counter flow heat exchanger, when “.]CCN i Con

show that | 5

(i) AT,=AT,=ATatany section.

ot . g vo fluids are parallel and linear.
(ii) The tempemturepmm_es °f_“ o0 d‘p“ Y R

i AN g
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Y o amn wufras gfid T 10 bar a3 hap ) apa it ¥ e F0 Fwm R
srerfes 3 st & A @@ U7 W & aive war area & ufed A1 sl
qﬁm%I-W'ﬁfm?ﬁmm10|<g/mlnﬁ1,‘rflﬁrﬂzﬁﬁ?ﬁ 15
(i) Femzs o |
(i) gwfifaa i saman |
AWn cycle works between pressure

—

limits of 10 bar and 3 bar. The working fluid is dry at the end of >

—
—

compression and there is no undercooling before the expansion valve.

If the refrigerant flow rate is 10 kg/min, determine
(i) cop. & &2}
(ii) The capacity of the refrigerator, ¢5'5 tmre £aQ 2wk
(c) T & s st arg v e o g i @i qu geehl F
T2t %1 TEE | fag A o sEgin e w1 R O, FEe
ArzFA 1 24 A e Tefia Frem (Shisiet) 3 eI orich 1 TOEE
ZAIZ | 10

Draw the block diagram of Ammonia water vapour absorption system of
refrigeration and explain its functioning@@e that the COP of vapour
absorption system is equal to the product of COP of Carnot refrigerator
and efficiency of Carnot cycle.

/fﬁ #1 am o Hfewa feorofi fafl :
Write short notes on any four of the following :
A T o ga e % Gl U U It e | 10°

Two statements of the second law of thermodynamics and their
equivalence.

iy =i =T AT AT R | | 10

Year round air-conditioning system.

¢ | ot s
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Aper-|j
() EEEIE T P S— &
Fin cfficiency and effcctivenes.;
(iv) forfa faedigo | . i
Dimensional analysis, A/rl\,” ':Q;, v
() TR Tl | G T U J 10

Clapeyron equation.

@us - w/sgCTION - B
4 &;)H§%443r$,ziﬁﬁavg(gﬁmagaqgﬁﬁﬁaﬁwqaﬁﬁ@ﬂuﬁﬁ%ﬁﬁ*“”““= 25

e &= (9m@) = 60 cm
fafeuet =1 =99 = 40 cm
Tt Y fd = 250 rp.m.
gfera e gl 379 = 8 bar
T ol Sk TIfad = 220 kW
$o <l @ud= 80 kg/hr
ggaaimmméwﬁﬁm:ztsooo k] /kg
S o1 BTSN 371 = 139 A 9
g @ud = 30 kg/min

; yitaert st ge = 90 kg/min

b e 1t 3 e 4f = 38°C

o W%WWW=45 kg/min R
W%%Wﬁgﬁpzyc | L

smdic =418K/keK

—
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W Qe €= 2 K/keeK

A AR ¢ = 1KY kK

Sifaa wern ) o =2 K/kg-K

SR ) e s = 2520 Kl/kg

T g W = 450°C

YRR A = 27°C

ia Mfve e ot ) moe HiRR )
(1) Swari 9% wiww (BP) % wiafda s |
(i) itaem s/ g ot v e |

- (i) viaes a9 T e v e )

(iv) = 1= T g ol v e |
(v) e ¥ e T F |

g

(vi) S R WEW T |
i < ST o e Wiwr S s o S e e o s |

Ina 4—stroké. 2-cylinder diesel engine, the following data was collected :
Piston stroke = 60 cm

Diameter of cylinder = 40 cm

Speed of the engine = 250 rp.m.

Indqi'cated mean effective pressure = 8 bar

Brake“]')ofver of the engine = 220 kW : .,,-
Fuel consumption = 80 kg/hr ‘.

L]
-

. zﬁ[Mecha mcal Engineering-ll _ RN O

DowrToatettfrom: hitp://studymatayion, 62k


www.studymarathon.com

s
4
HS% ’f (.\ \410'\
Eﬁi ~+ GLPC-26/19.
b}‘o\‘;ﬂ A /19-Paper.y
’ /

C.V. of fuel y
sed = 4300
kl/k
/HYdTUgEF i :
CONEent in fue| - 139, and 1€

Air Colisumption 30 kg/mj
( f n

Cooling water circulated = 90 kg /min X y \(bW

Rise in temperature of cooling water = 38°C

mainin is carbon

Piston cooling oil used = 45 kg/min 7° %
Rise in temperature of cooling oil = 23°C
Cp of water = 4.18 k] /kg-K

. . ab° u-w
Cp of cooling oil = 2.2 k] /kg-K

: i 260
C,, of exhaust gases = 1.1 K] /kg-K) *

G of superheated steam = 2 k] /kg-K

' Latent heat of steam = 2520 k] /kg

¥
Exhaust gas temperature = 450°C L\+

Ambient temperature = 27°G

Find the following quantities per minute.

(i) Heat converted to useful Brake Power (BP). v~ E?-.'b ! j

(ii) Heat carried away by cooling water. ~~ C 14285 QJ
(iii) Heat carried away by coolingoil. ¥ [[221% 3

v
(iv) Heat carried away by dry exhaust gases, WEX -‘?J

. R
(v) Heat carried away by steam formed. , r %% [553‘1 lJ

(vi) Heat supplied bY fuel. i E’q 393 :B_B o l
i alance sheet on

‘praw up also aheath minute basis and percentag®

basis.
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(b) 81 Sl c1gaﬁﬁﬁﬂ47ﬁm3ﬁ?ﬁm@vﬁml

Explain the stages of combustion in Sl and Cl engines.

WSIaﬁtms‘aﬁﬁqﬁ(knock)ﬁqma?mmaﬁml A
Explain the phenomenon of knock in SI and CI engines. J""‘:{.\_

ﬂa)mﬁ'ﬁma@ﬁmaﬁ_amﬁm -
Th aﬂﬁgﬁaaﬁaaﬁmwﬁ ot g | 15
En comparison with ordinary boilers what special features are

obtained in modern boilers ?j/\’ith the help of a neat skf_tfh, describe

—

the working of a modern boiler.

(b) (1) @M-mﬁj@(ﬂw)ﬁmw%qﬁaﬁqmw
—orr 7 T ot veE e, T R |

Discuss the effect of variation of back pressure on mass flow rate
and pressure distribution ina convergent-divergent nozzle.

(ii) @(ﬁ)ﬁm%mm%mwmmﬁ? (7+8=15)
What do you mean by supersaturated flow of steam in nozzles ?
() T - ST 2T 9 2 (THRIGE) BN ¥, I g ohi ST
4/ STETal B S ST J-HAE T § | T ? Jr-gafer 2
m-@mmmﬁﬁmaﬁﬁémwaﬁ@ml 10

Even though velocity-compounded impulse turbines are less efficient,

e
. in the initial stages of high i city-

compounded. Why @e variation of pressure and velocities in

: velocity-compounded and pressure-compounded impulse tm%‘ines'
e : i
| FG. MG BN
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e 5 et qQQ}F'ﬁE"F"ﬁTrEQ=450k1/kg
Wﬁﬁm:(j_g

A H I = 20°
T A =085
18 1 fArm =iy = 250
308 57 4 A TR i 151 A TE 2 4 A
;‘ 1 Yihe hifsd
(i) = SIS 1 YA T |
(i) ¥t 5o |
B (i) ¥ T STeH 5 |

(iv) 3@ IR (ST ITeR) | /\

(v) S0 o RO SIS H ol 1 &7 | 15
The data pertaining to an i_nlgql’s_e_mr_biMe as follows :
| Blade speed = 300 m/s
Isentropic enthalpy drop in nozzles = 450 k] /kg .
Nozzle efficiency = 0.9 N 3
Nozzle angle = 20° . ( N /
Blade velocity coefficient = 0.85 l B
Blade exit angle = 25° - ' i
3y éf’b ,',M'F ‘hc_ :
| @ 4y e
il g o , N — o Aewg
. 26/Mechanical Engineering#l_ Do v n;;
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Sketch the blade velocity diagram and calculate for a mass flow rate

1 kg/s of the following
0
(i) The inlet angle of the moving blade, 2 9-4

i ; . .6 N
(i) The axial thrust. Lo

(iii) The driving force on the wheel, je29-2 ¥ N
(iv) The diagram power. 322375 k.

(v) The energy lost in blades due to friction. J4° 3% k)

(b) T 3ruek=h wedess 16000 rp.m. W= @1 §, 17°C T ar 3= e 30 3
ST 4 : 1 R G qe7an 82% o et wefifess =te @ | scve B g
& Ud feeTy urieh 0.85 R 1 91 Wt Farer ek e 47aR 20° 2107 U Ee Ry reft
e &< @ | grien fow aite @1 e sy 200 mm U@ wE ) SR W T 1y
120 m/s @ | gFeR g I 1 AR | = 1.005 kg/kg-Kam
Y= 1.4% | 2 Frenmn o1 o v vl fef w s | 15
A centrifugal compressor ruﬁning at 16000 rp.m. takes in air at 17°C
and compresses it through a pressure ratio of 4 : 1 with an isentropic
efficiency of 82%. The blades are radially inclined and the slip factor
is 0.85. Guide vanes at inlet give the air an angle of pre-whirl of 20°
to the axial direction. The mean diameter of the impeller tip eye is

- 200 mm and the absolute velocity at inlet is 120 m/s. Calculate the

‘. impeller tip diameter. Take Cp =1.005 kg/kg-K and y= 1.4. Also draw

b N the velocity triangles'at inletand impellerexit, D~ 527 .2 um
%) @mﬂammﬁmw(netmrmmwm
P h“' T WWIT—S%@IWI}WW@%WWW
SN B L
@} ' aff 2 Tonex A (¥-() 10
¥ ‘ ¢ iy 4 -
A Derive the optimum préssure Tatio of an ideal 8as turbine plant for
- maximum network, Also, show with the help of T-g diagram that an
- optimum pressure ratio exists. ' it
: : ; : K > v : .Q,V.'
T ' lEngineerln"ll' T R ey R '
_'-_._-‘.ZGI-MECMHC? . e g | 10 A A ’ e
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g &4 9 W #aa frops s
Write short notes on ap 3
o Y four Of the following *
> O EREEEEIRCER! 10
Wind Power Plant,
Yy HE1 TaE FHIES | 10
Axial Flow compressor.
(] e S 10
Cooling Tower.
x (iv) = TR EH W 3 % P () 1 Fevrd | 10
; e andling System in Steam power plan 3 -
L l@,mmﬂ@m l 10
| Multi point fuel injection.

————— ™
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