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MECHANICAL ENGINEERING
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Time Allowed : 3 hours Maximum Marks : 300
Ay ; 3T quiiss : 300
Instructions:

« The figures in the margin indicate full marks.

I « Answer six (06) questions in all, selecting three (03)
from each Section.

« If any data is considered insufficient, assume
suitable value.

- Use of log tables, calculators and statistical tables are

rmitted in the examination.

« Use of steam tables, refrigeration tables, Mollier chart
and psychrometric chart is permitted in the
examination,

« Candidates are required to give their answers in their
own words as far as practicable.

« All questions have been printed both in English and
Hindi. In case of any ambiguity in Hindi version,
the English version shall be considered authentic.

« Parts of the same question must be answered together
and must not be interposed between answers to other

questions.
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SECTION—1
TvE—I

l. fa) What is the concept of virtual work?

State the principles of virtual work and
|T determine the equation of virtual work. 20

() Two beams AC and CD of lengths 4m
and 6m respectively are hinged at C.
These are supported on rollers at the
left and right ends (A4 and D). A hinged
support is provided at B, 4 m from D
Two loads of 4 kN and 32 kN at a
distence of 3 mrem A and 2 m frem D
respectively are acting on the 1wo
beamy. Find the reaction at B using

the principle of virlual work, 15
_A 6m >
4 kN

£ 4 m ﬁ ¥ 3 kN

le——3 m— J —2m
Af —— ,_. D
mw E C B F

s ,,J,w_

e} Weight of the engine fitted in an
acroplane is 400 kpgl. The radius of
gymation of the revolving masses is 30
cm. The sense of rotation of the Mmasses
is n.__n.nr...._mua as from front view of the
engine and its spred is 2000 r.p.m
Determine  the  magnitude and
direction of the EYTOSCODPIC coup|
acting on the aeroplane when jiq mv.nﬂm

M-2019-
06/FDJCC/ 20/89 ( Continueg ‘_

( 3 )

of flight is 125 km/hr in a circular
path of radius 30 m. 15

(F) wiem wd & deer b wm wd S
frg @ w2 & 3 wfem W & FiEm
W fuifa w5t

@) @ um AC st cp, i el w4 m
st 6 m 8 cw s () B3 ol i
e st _.Lu.?:uﬂwmﬂ_ﬁwmﬂ_w%_ﬂm_
B uE FEdet amera R, A DR AmT
B # w4 kN 3t 3 kN, @ omE: AR 3
m o3 Dd 2 m W d, e uE @ e
e }) wh w0 & fogm = M W BT
watam wAi)

.

fim
_.d BN 3 kN
ﬂ]la = —2m
m— ] Y

k.

Nm ¢ \—um &u

——= Elw.—

(M) TR §A, A Ff AEm W Em g, WA
400 kef 3 7 uiows Fewm 6 goiF faan
a0 cm B ZemE it 3 wfifam fomad
(wd ) = H Fm & e R, M TR R
A @ a1 = @A =T 2000 ropam. B
g wrra W @ o gm W gimm sl
fom wr W, 3 % 125 km/hr & 9 8
garen i, fagd) w30 m b, @ T ™
iy
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2. (a)

(b}

(c)

(&)

06/FD/CC/M-2019-20/89

ﬂnnﬂm inversion of :..nn.._._.uh_._!._._
Explain with the help of suitable
sketches the inversion of —

(i)  slider crank mechanism;
i)  double slider crank mechanism;
fiii} quadric cycle chain mechanism.

The arms of a porter governor, each 235
cm long, are pivoted on the governor
axis, Weight of each ball is 5 kgf and
weight of central sleeve is 30 kgf. The
radius of rotation of the balls is 15ecm
when the sleeve begins to rise and
reaches a value of 20 cm for maximum
speed. Determine the speed range of
the governor. Il the friction at the
sleeve is equivalent of 2 kgl of load,
determine how the speed range is
maodified.

A vibraling system consists of a weight
of 175 kgf, a spring of stiffness 70 kgf/
cm and damper with a dam-
ping coeflicent of 0.7 kgf-cm'sec.
Determine the damping factor and the

natural frequency of damped vibration,

TEel & wfyem w1 cfonfar w0 sTgw
%&ﬂ@rﬂﬁﬁm#i&&
=T &l

(i) & (FE) J0A (FF) T
fii) N (EEA) WA (FF) FEEE)

i) g o Tt (Wigs e ¥49)
LE e

20

15

15

{ Continued )

(@) & W& ofifies () @ oyEws VA

(M

,u\m_

96/FD/CC/M-2019-20/89

25cm wE } S afafydas % ww (yl) W
T R ¥ T Ml w g W awA 5 kgl Al
A T s (@) ® e 30 kel
1 T W Pl R 15em R T iR
FUFam a1 W w333 @ ¢ s 20 am
w6 o | nfafaes f o\ ol (el @)
A ) 3w owndE W WM 2 kgl WR
T A, D @ A R wE w607

U A B () w175 kel TF
il (fem) @1 gawdl (fRw3s) 70 kef/em
¥ T W wEme (AfEM) pwE 0.7 kel
cm’! sec I FAAfEA FUA F WaEGH oIw wen
ifas TwEnm T =

What do you mean by 'balancing of
reciprocating  engine?  Explain  the
Lerms primary disturbing  and
secondary disturbing forces.

For a reciprocating engine,
that —

i) maximum value of secondary

n_mmME.E_._m force
a2 primary disturbing force
where, n = ratio of length of

connecting rod lo crank length;

(i} for one revolution of crank, the
maximum value of pnmary force
occurs two times whereas the
maximum value of secondary
force occurs four tmes.

prove

20

{ Tum Over )

Scanned by CamScanner


https://www.prepp.in
https://www.prepp.in

preee

Your Person

’mw.prepp.in

b)

(c}
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The figure shown below shows ”.".._
epicyclic gear Lrain H._..ul.._._._mﬂ_.ﬂmﬂ__nw
Wheel £ is .Fﬁﬁmﬂumﬁu
¢ and D _are Integrally __and
mounted on pne pin 1L the amm
A makes one revolution/sec_counter
clockwise, determine the speed and
Ihediréction of rotation ol wheels B

and F. i 15

A car moving along a level road is
having the following data :

Wheel base of car = 285 m
Height of CG from
the road surface = 600 mm

Perpendicular distance

of CG from the rear axle = 1.2 m
Speed of car on level rond = 60 km/hr
Coeflicient of friction

between tyres and road = 0.1

Determine the minimum distance in
which car may be stopped when brakes
arc applied—

(i} to the rear wheels:

{if)  to the front wheels:

(iii) to all the four wheels, 15

( Continued )

()

(W)

T e @ o v wwwd §7 YU
&) =auR st sywumE (Sl sreuE @@ i

# = w51
T W & R BE e W o
() 3ITUR (Hel) sTauE w6 w1 sy

nﬂqw:unﬂ (qea) =qauE uH, el

n = HiiEw 0% (SAfagn 13) 6 T

M swm (hw) @ waEd = oW R

(i) FAF TR TE F o 9uE @ W

- wiowam wE @ @ R, S s
[ F W afia g R

Fa faa 1 o sfows (sfmfEes d)
ara/snes Bnpas (R) ss=en faamh 7@ R
Eus w=t 95 (viem) #1 ufew € s D ww
ard snfa (3hm) gan(faa) & 3w o .
w smfta &) wm am A wf g5 el
dfgomad afosm w@n R, @ B s FoofgEi
(T%) = femm s w9 7@ =)
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(M) & *R wwe ag® WA 0 b s A

4,

(b}

06/FD/CC/M-2019-20/89

S B

W % ofgm = wwm (F=) =285 m
Az% 7 ] TE-H
=i =600 mm

mem-an & fieed gt @

e gt =12 m
HOTd W5 W FW &) 9 =60 km/fhr
T N HEFE & WY E =0,
s % ¥ 6 I g0 oA H, 3w
(#%) P @ o 0 |
iy Tooen =m
fii) 3Em 9m
(i) @ W 9m
Prove that the slope and deflection of a
simply supported beam of length L and
cartying a uniformly distributed load

of W per unit length over the entire
length is given by

_ th _wi
slope at the mc_u__ual_,m. 24kl

. 5 wp
deflection at the centre 384 EI 20

Determine the diameter of a solid steel
shaft which will transmit 90 kW at 160
r.p.m. Also determine the length of the

( Continued )

()

(%)

(@)

U6/FD/cc/M-2019-20789

LI

shaft if the twist must not excced 1°
over the entire length. The maximum
shear stress is limited to 60 N/mm?.
The value of modulus of rigidity is
8x10* N/mm?. 15

A steel rod of 3 cm dinmeter and 5m
long is connected Lo two grips and the
rod is maintained at a temperature of
95°C. Determine the stress and pull
exerted . rature falls to

A0 °C_ifmr
it the ends do not yield;

(n} the ends yield by 0.12 em.
Take E = 2<10* MN/m?® and
a = 12=10%/C. _ 15

fre il fs ww wme s um, Fawd) wand
L & 3 fams &l de W wwwwe w1fen
(faafm) ym w ufa s wand 8, W= i
e (gFR) Em

- wr?

Waera] T e vy
5 wrp

= w .S
= @ gea (fa=em) 384 H

& 3 7EW i (TR) = wm e, @
00 kW, 160 r.p.m. T gufta @mi e @
W m EE () & e G, R
o T W G wm 10 R/ site T8 2

{ Tum Over )
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L e e am o vy SO TR0

sfrsaq FaE hed @m 60 N/mm?
Fa A WNiw 8x10* N/mm? R

% TEE <91, fEe =W 3 cm aq E
o= S m R, 2 THe © wag 21 81 95°C

W weiftd 2 sfea o die BEd 99
aumE 30°C fn 9 R, sm—

(i) fEmo gea (wafda) T @@ €
fii) R 0.12 cm & g& @ R
E=2x10% MN/m? 3 a = 12x10%/+C &I

Define the terms machinability and
tool life. Sfate_the factors_ which
&ffect the meachinability of metals.
WRat are various relationships for
determining tool life and what

Sinlerences can be drawn _from

eny

ij What are the special requirements
of electrical discharge machine?

(i) In an ECM process of machining
iron, it is desired to obtain a metal
removal rate of 1 cm’/min,
Determine the amount of current
required for the process, assuming
that atomic weight of iron s 56 gm,
valency at which dissclution occurs
is 2, density of iron is 7.8 gm/cm?
and Faraday's constant is 1609
amp-min.

20

104515

{ Contingeed )

(c)

(%)

(11 )

Define tools, jigs and fixtures in brief.
State their advantages. What are the
essential characteristics in the proper
design of jigs and fixtures.

nufifin & g (ofrafafeadt) s sham e
(7@ wew) @ gaim W a6
whiafafaft =1 mwifan 55 @t Sl S We
=i| 78 9%F 74 =43 = [0, A Je9 =0
3 o yam | o el fwem #7

@) () fag famda (sefaea fomrd) 7 6 fam

wravawan] w7 &7

(i) ©® ECM 5&fa @ wig & maifn F3 R T8
i & % uq fFee 1 7 1 cm’/min
A @ v | T = 3 faga-wm e
41 7Fr4 g0, 7@ 7FA £ T F W SE
Tt 56 gm, AT & FErEE 2, =R
g9 7.8 gm/cm’ ¥ g B 1609
amp-min ®7

M) 7, fam ¥ frem = wdn 3 SioaE S )EE

w2 w1 wWe wt fam i fEeR & e
) o fafmead, =0 87

(@) (i) Define inventory control. What 1s

O6/FD/CCis-19u-20/89

ABC method of inventory control?
State 1its advantages.

{ii) What is economic order quantity?
Derive the formula for economic

order quantity.

15
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The rate of use of a particular raw
material from stores is 20 units/
year. The cost of placing and
receiving an order is T 40. The cost
of cach unit is ¢ 100. The cost of
carTying inventory in ﬁ.nqnnz__.___.u..nmh
is 0.16 and it depends on the
avernge slock.

1. Delermine economic ordering
quantity.

2. If the lead Ume is 3 menths,

calculate the order point 10+10=20
fb) A company produces two types af pen,

say A and B, Pen A is of superior
cuality and B is of lower quality. Profit
on pen Aand pen Bis € Sand € 3
per pen respectively. Raw material
required for cach pen A is twice as that
for pen B. The supply of raw matenals
i1s sullicient only for 1000 pens of type
B per day. Pen A requires a special chip
and only 400 such clips are available
per day. For pen B, only 700 clips are
available per day. Find graphically the
product mix so that the company can
make maximum profit.

Define 'quality control'. What are jts
objectives? State the advanlages of
quality control. Show clearly how it
can reduce the cost of production,

{ Continued ) 98/FD/CC/M-2019-20/89

([ 13 )

(F) ) #=f (Rl fdm =1 sfonfm =0

aeafy fraam ) ABC vl =@ b7 W
W T W

i} wifs sgem ofn =0 37 wffs w9
ofn | 3 =Ew Wl
WEN & Th W W WTE & SAETE & R
20 g wfamd ) =i 25 ol A3 &
T 40 M v T R wimm T 100 M
umfs s £ Fma wfem sfaad 0.16 B
it 3z sfew mue @ Py A
1. wiffs sgen uin s w0
2. 3 wWE w3 WEE R, A SIER

famg ) e &)

(@) e s @ a B wEw A e B R

w A I waE A w=m B e A
wam B wEd A W N BT A S
T 54 T 3R &M R wEm Ba
W A & T e aTE A R waad W OB
we <+ fird, 1000 +=m e & fao & w=n
T I R Fem A F e frfne fem @
A5 @ i fak 400 @ fem ufafzs s
Bl %m 13 % fem = 700 fas ofaf2s auem
P Ewnfas (o ) mez § WA R wioem
aM F fev e foam B

T frmm w ofonim =) S 0@ @
g &) e g & = wwe By we-
A% me T 5 33 qp 3e3 f) S =9 =
590 2|

Scanned by CamScanner

{ Turm Over )


https://www.prepp.in
https://www.prepp.in

WWW.prepp.in

Your Personal Exams Guide

fa

(b)

(<)

(%)

06/FD/CC/M-2019-20/89

( 14 )

SECTION—II m
wog—I1 _

With the help of mathematical __

relationships, differentiate between the

following : 4x5=20

il  Isothermal and Adiabatic
processes

(]  Tsochoric and Isobaric processes

(fii)  Polytropic and Throttling processes

fiv) Turbine and Compressors

fu)  Nozzle and Diffuser

What are the limitations of first law of
thermodynamics which lead 1o the
formulation of sccond law  of
thermodynamics? State Kelvin-Planck
and Clausius statements of second law
of thermodynamics. Show that they are
cquivalent.

Three Carnot engines 1, 2 and 3 waork
h.,m_ a4 series between the temperature
limits of 1000K and 300K. The amount
of work developed is in propartion of
.E_ W, W, =34:3:2 Determine the _
intermediate temperatures. If the heat
supplied from the source is 1000 kW,
calculate the power developed by each

engine.  Also prove the Clausius
thearem. 15

. ﬂ#&%ﬂzﬂﬂﬂm_mﬂmm_;ﬂdmuﬂﬂ
Im_._A"
f1) ﬁa&%%ﬂ_ﬂiﬁg _

15

( Continued } ._

(@)

N
( 15 )

(i) =-meate wffem st e afafsa
fiil) axefs st 3w wffEo

fir) TEdd n wiew (FFEED)

fv) @A (FAw) e s ()

sumfad & vau frm = 70 i B, faas
w T & few fram ) g g
sumiaa) & fEm fam & sf=-=s sl
wETea U4 @ wme w) wad 2 25 e
7= £

i wrl gfa 1, 2 3 3 v fEen § 1000K
M 300K ATHRR J W waa By e fawias
T o W & wgEm W0 W, W oS
4:3-2 ¥ ungad WoEs 34Td| ST oI
M AT wEE 1000 kW R, A TR SAs gl
faslaa =i fwd) wifsma wua =1 o feg
Wi

#F\E i) Distnguish between laminar and

turbulent flows. Define eguation of
continuity. Obtaln an expression for
continuity equatdon for a three-
dimensional flow.

(i) The following case represents the
two veloaty components. Determine
the third component of velocity
such that they satisfy the continuity

equation ; 10+10-20
= ...-...L-.CL.-H»... o= H._.hulmmm.l.-.uﬂﬁ
v= 2 s e 2z
U6/FD/CC/M-2019-20/89 { Tum Over )
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( 16 ) |

_ ( 17 )
|
(b) What is demensional analysis? What .
are the methods of dimensional | )u\.\_.n__ i} What is a heat nun___p._._%nqw .M_Encn-
. . | its importance for indusin use.
._n.q.n_w.m_-;__.. e . _..m__ Classify various heat exchangers
fe) {i) Define Mach number. What is the

with diagram showing tcmperature

Mm@#m:nm..._ﬂ_w of Mach number in distribution along their length.

) compressible fluid flows? | fi) In an oil-cooled electric trans.

() Caleulate the Mach number at a former, the oil |C,=1.8 kJ/kgK) is
point on a jet-propelled aircraft, _ cooled from 80 "C ﬂu 30°C at a rate
which is flying at 1100 km/hr at sea of 1500 kg/hr. This is done in an
_nE..._ where  air temperature _ oil-water heat exchanger which
i5 20°C. Take K = 1.4 and R = 287

A receives 3000 kg/hr of water at
J/kgK. 8+7=15 16°C. For the exchanger, V = 300
(%) 0) weeita st ugd (zgi=) wam 6w W W/m‘K. Find the exil waler
(35=11) R7 f=arm safrm o s | _ temperature and  healing  area
g PP required for counter and parallel
L [ P i 12 =
i) B _ : - fia} (i} State Stefan-Boltzman law. Discuss
fir) _. i wﬂndﬂ.i w1 = how it is modified 10 take into
FAT &1 AHO 40 9T T L, F e account radiation from a non-
HfiR ) e A R blackbody.
= ey v = ap-yzexy u fi) mmE”u wmu:m ﬂ.......iﬂj..: radiation at
v = 2y W 2xyz _ =052  Assuming sun  as
Fafiritg Srvapam R . blackbady, ind the surface
®) i ﬁ._.w.._____w,h _ m_mr_:_ & = temperature  of the sun  and
e (F0%) X2 w9 R @me ) emissive pawer at that
(M) i) b= wwm a) shafm =1 G T UETR | temperature. 1045=15

A &% wgm & En whm 3o i

fiij wF F-wfem amgEE, A 1100 km/hr 8
WA WIS W o @ oam amwe
0°CR & fa= _ o a
K=1.4 mﬂ.ﬁ“ = mu T ﬂﬂﬂ:ﬂﬂ = (i) Show that the ecritical radius .n_f

. ST iI/kgK #) insulation for a spherical shell with

e} () What do you mean by entcal
thickness of  insulation? Denive
relation for critical radius of
insulation for a coylindrical tube

06/FD/CC/M-2019-20/89 ( Continued ] 98/FD/CC/M-2019-20/89 ( Tum Owr ]
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aces and constant __ . .
HM.”._.“_Em ”“._.. h 1s equal to 2K/h, | (M ) s (i) uz @ 7oFm | 30 W

Ivi v _ ? ¢ & 003
where &k is  conductumly of | Faga A2 vk deamn T B o

insulating material and h s rale _.._._ ) fn & o % Gwu ogEm W
heat Mlow per umit length. 10+5=15 i) T foard o i & e e,
i:.__anﬂﬂh-ﬁﬂ_ﬂﬂ!ﬂwﬂmmﬁ J arErE 2ha wae W% fw omn ko W&

e = & fag 2Ry h & woa @n b ad

drgfe yeaurE 3 g w0 wEw R7 fafau __ k T3 78 ) e wau h T wE @
e .

A1 WRA-TEW 4 @l ailean Janfas &

. d _ it gwd s 2
gm A Fram {2 g &)
. L 10. ja) Define combustion. Bricfly explain
fri) @& A #d Fagqn ofEds (geeiE) 4 49 the combustion phenomenon In S.L
IC,=1.8 kJ/fkgK) 1500 kg/hr 6 21 & 1‘F enpgines, Explain  the  dillerence
BOC & 30°C w7 A% 3@ fem mm ¥y among—

wr 3 R AR-uE A FREE-aE o9 4
fem mm R, @ 3000 kgfhr, 16°C _ S

siow o v e M A > i) auta-1gnition;
R w3 & fe, Vo- 300 Wim‘K R

i} pre-ignition;

ftiy) detonation. 20
.mﬂn AM i w_ﬂ“..u.. .“_._._ fb)  What are the functional requirements
ﬂmﬁﬂ- Awns s FEER g & of an injection system? How are
A injection systems classified? Describe
i 5 : . . . them brefly. Why 8 air injecuon
(&) ) ﬂmﬂﬂﬂﬂmf. Fam =1 me & fa=m =1 system nol used these days ? 15
= ¥ g N Amem A (-5 =)
kA fafem & T waiun (watf) fc) A simple carburettor under a certain
= W by - condition delivers 5.45 kg/hr of petral

with an air-fuel ratio of 15, The fuel jet
area is 2 mm? with a coefficient of
| #) mEE (e . ; 7 . |
wm & . o discharge of 0.75. If the tip of the fue
A Mwﬁﬁ ﬁﬂﬂ. _.._, o (R 55, jet is 0.635 cm above the level of petrol
i T W, BN in  the fMfloat chamber and the
TR R T 0 3w

fii) T, %= 0.52p 7 wfre fafdr TRt

06/FD{CC/M-2019-20/89 [ Continued | _....m.in..nnhz-un_s-ua.au ( Tun Over
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venturi throat coefficient of discharge
is assumed to be 0.80, calculate —

fij the venturi depressian in cm aﬂ. H_ 0
necessary to causc air and fuel llow
al the desired rale;

fii) the ventun throat diameter;

fifi) the velocity of air across the ventun
throal.

11, fa} i) Umnﬁ-.__ﬂ_._._r_.__ be

—
(21 )

W I:ﬂfﬁi&&aﬂﬁﬂ.
R AL LR R -
30 v
i) &0 7 e g @ iy
BN W 9 - 129 g .

. . Bfm! myq
Rz o = 0,73 4, Y =

ween nuclear fy sion

Scanned by CamScanner
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: : and nucle _
Take density of air = 1.29 kg/m' and “nd nuclear fission. What ju chai
specific gravity of petrol = 0.72. 15 P oxplain with hchatismi
. om
& oo w11 .3, 4 3 TR 0 reaitor, m::uﬂ:- of a nuclear
£ wim § wmen w1 59§ fnlg W i1} ._.M_“___m____.ﬂ _m.mm Bolling  Water Reactor
n) v (i) d 17 Explain with diagram, How
B oes It ﬂ_.——qn—_ q—._H—H_ m_._.ﬂuﬂ_._—..__m.ﬂ....__ Water
fii) g (st Reactor (FWR)? it
fiif) e (1) (b) Differenuate  between turbine and
- pump. How wi o1 S ;
(@) e el (F2f) A wrEies A5 = X EqEﬂamu ﬂ_”._ch_ MM _“dﬂnwh.”_.wh:h ..”:.E__:n
g gefd & $A aiEa $01 7 FE AE A head, net head and nanwnswnmuﬂ
afy sl @ feAl arg weaen ogfa W S turbine? 15
St el fe) Following are the data related to
(M) & wwm st e @we feafa W@ a performance test of a  single
5.45 kg/hr N @ § W, Pew -9 acting 14 cm » 10 em reciprocating
W 15 8, WR = 4 fE YR 2 “ompresgor ;
mm? 8 @ I8TE PiE 0.75 b1 s Suction pressure =1 bar
O W 1% 0.635 cm il w4 (W ) Suction temperature  =20°C
mwﬂﬂ#mﬂwﬂﬂmmﬂwﬂ@iﬂmﬁﬂ Discharge pressure =6 bar
% 0.80 5, @ f= = 7 =t Discharge temperature =180 °C
" Speed of compressor = 1200 r.p.m
06/FD/CC/M-2019-20/89 tinued | IFo
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(23 )
-6.25 kW
Shaft power min 5 T
Mass of air delivered -1.7 kel T =6 bar
Calculate the following @ A =180°C
fiy Actual volumeinc efficency B # = 1200 r.p.m.
ftt) Indicated power =5 7t =6.25 kW
_ﬁ_._...__ ;ugn:ﬂ...._ n_ﬁ_,._.“._n”q.“..“__. wiE A R o = 1.7 kg/min
(iv) Mechamical  efficenty { the frafafaa w =1 .
(it} Overall thermal efficiency © 15 .
above mentianed compressor fij s (wand) W (Fafw)
() @ Aedm Fre oft e faEeEE : i
wowem (W) Ry e SEIET fip  frfda =iy
(/i) @ o wmd B7 Tt o fiii)  wA za
qe @ afieka wiesd (=g fie) & N
RED{A (IATE) AT (FEH) WA = - wan
fii) e % i (Wit @ hiwe) W (v) 70 Whes B Fa (wm) awm
d7 Tnerg (svt@) A w A av ST R 12. (a) (i} Discuss the relaty
. . : T menits and
w8 TG e vl (Tenges 9l demerits and fields of applications
firaet) & fim B of vVapaur absorption and vapour
(4) wds s gmen (ym) d wEw wwl oA compression refrgeration system,
Fafm s W s S i et FE fiy In  an m._uhﬂw_u_...a: refrigeration
il (ot #z), W@ T (7 E) ¥zl system, heating, cooling  and
BB S 0 (8 refrigeration lakes place at
; temperatures of 150°C, 30°C and
(M) uk seE BTl 14cme<10em  S7EW =20 °C, Find the theoretical C.O.P. of
fe sileg & - temperature is increased to 200°C
E and refrigeration temperature is
AN L bar decreased 1o -40°C, find  the
{0 AT =20°C | percentage  change in the
theoretical C.O.P. 10+10=20
06/FD/CC/M-2019-20/89 { Continued ) _Sb.._qn.
Iecy J
2019-20/89 { Turn Ouver



https://www.prepp.in
https://www.prepp.in

prepp

WWW.prepp.in
F.—:i"__

Your Personal Exams Guide

see o BN
£s
() What are the desirable ﬁdnn__.mn on  the
_n__nE. refrigerant? M= following
applications of the

refrigerants -
12, R-22

NH,, cO. R-11. R-
il are of 20°C

(€) A room, kept at a temperati®™ - Sono,
and o pressure of 1.013 B3\ ted with
relative humidity, is satu™ d then
water vapour in a SPrayer - which
blown through a heater by 2 2 .
absorby 0.5 kw, 430 m' of &r i3 nuﬂﬁ.._.ﬂ
from the supply every oD
Calculale—

fi) the amount of water at 5 °C added
per hour;

fii) the final relative humidity;

(iif} the heat supplied 1o the heater in
kJfhr.

Assume an average value of 1.55+
kJd/kgK lor C, of water vapour.

(%) (i) W () T o W oA SwE
ERE RE VTR e e s R e e R EHGE
wel (s2ft) &0 fEe |y

(i) UF agimo s el d awe, s
s wmiles M 150°C, 30°C an
-20 °C arees 1 {1 woelt w1 A
C.OP. ¥M Wl M & * ANHA
200°C A w31 fa 9@ i aes amE

~40~C ma fou =m, @ dgfw C.0.p. 3
oiama wieds W W)

06/FD/CC/M-2019-20/89
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M & umiy WY 20 oC

FD/CC/M-2019-20/89

NH,, CO,, R-11, R-12, R_27

AR 3 |
st 705 —— 013 bar z=m

- b T oo,

ﬂa.auﬂﬂaﬁﬂw.#&ﬂ#h

Mm_ﬂ,._wm i W R wd wp 0.5 kW Maviiga
1430 m’ ' wfa v

Wi s b f Ein - e 3

(i) m..nﬁnwmudﬂ%_ﬁiﬂ_ﬂﬂs

(it} dafFwn (smmw) mrfes Al

M) ==1& & 3un g kJ fhr

REELS IR E G A e—

L n.c 1.884 kJ/

* ok &

W9—200
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