GOVERNMENT OF INDIA : : DEPARTMENT OF SPAGE
INDIAN SPACE RESEARCH ORGANISATION
ISRO Centralised Recruitment Board
Recruitment for Scientist/Engineer ‘SC’

Test Booklet | REFRIGERATION AND
AIR CONDITIONING
Date : Jar_l_uar:-.r 12, 2020 (Sunday)
Time I : 0900 hrs to 1030 hrs E
Test Duration (Minutes) 90 )
No. of Questions 80
No. of Pages (Other than '.
cover sheet) S l

Instructions to the candidates

| The guestion paper is in the form of test booklet. All candidates will be assessed on identical guestions
2 A separate OMR answer sheet is provided to all candidates for answering.
3. Each objective question is provided with a text andlor figures wherever applicable with

multiple answer choices (a), (b), (c) and (d). Choose the most appropriate answer.

4, Read the instructions on the OMR sheet carefully. Use only Black or Blue Ball Point Pen for writing
on OMR sheet and marking/bubbling your answers.

2 All objective type questions carry equal marks of THREE for a correct answer, ZERO for no answer
and minus ONE for a wrong answer.

B Multiple answers for a question will be regarded as a wrong answer.

7 Although the test stresses on accuracy more than speed, it is important to use time as effectively as
possible.

8 Do not spend time on questions, which are difficult for you. Go on to other guestions and come back to

the difficult ones later

or B or C or D or E on the right hand top corner, which is

| ith A = _
& (s Bepice's have Door Sl in the box and bubbled appropriately, failing which, the

mandatory to be written on the OMR sheet
answer sheet will not be evaluated.

10 Space available in the booklet could be used for rough work, if required. No separate sheet will be

provided.
Attempt of any malpractice in the exam hall shall entail disqualification of candidature, debar from
mpt © | |
28 futureixams and legal action against the candidate.
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| A furnace wall made of steel ]1].'|.h'- 10 mm thick and thermal conductivity 15 keal/m-hr-2C 1s

ined inside w q brick of 175 -

lins .=]]:. vith silica brick of 150 mm thick of thermal conductivity 1 75 keal/m-hr-°C and
”1"_ outsidae “.].1,]1. x magnesia bricks of 200 mm thick with thermal conductivity of
4.5 keal/m-hr-°C. The total resistance of the composite wall will be -

(a) 0.13 °C-hr/keal (b) 0.23 °C-hr/kcal

() 0.03 “C-hr/keal (d)  0.33 °C-hr/keal

9 A water turbine nh'lia-.?.»rmg 10 MW power is to be tested with the help of a geometrically
similar 1:10 model which runs at the same speed and efficiency. The power developed by the
model will be —— |

. :‘II Ii.._..r:' '!t".?:' '{"‘I‘ 1 - I:-"_,-
(@ 10W b) 100 W e g T
¥ : s LTl ll\‘!l* ;(.:F {':, IP‘?’
(¢) 1000 W d) 10000 W Y D,
1 !
- 5 3 "l | o= 1AL
A RS — 8 | iJ '| A A T
"ul- -'I,__F:. |t} | -I.-"LJT-} 1. lb r\-} rg._, VO |4 - u .,|.-\:|
.—:_ D by FF;,_,._,._.—: _'| [-B}L

3 A hot fluid is flowing through a long pipe of 4 cm outer diameter and covered with 2 em thick
insulation. It is proposed to reduce the conduction heat loss to the surroundings to one third
of the present rate by increasing the same insulation thickness. The additional thickness of
insulation required will be
(a) 2 ecm (b)Y ©oem
(c) 9 cm (d 12cm

4. A uniform beam of mass density 74 kg/m and length 1.8 m 1s suspended symmetrically as

n be supported without tipping the

shown in Fig. Calculate the maximum force P that ca
the cylinder to be 7/22

beam. Take the coefficient of static friction between the cord and

e Jeomm. | '.“_“_u*_fg,'ic. -1 mm oy 2
v P

(a 100.7N (b) 2009 N

(¢p 150.8N (d) 5H0.2ZN
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1 T ]*rmt;]rHJTHH\ AND AIR S
i REY - i e =
=gt |isTe | e —
| =1} e . F TR .
L | 04 seroth law o thermodynamics w ill not be appl
ik g situalltins _ RO
: Ep .;]-I,f.-.||.1'l.1.lr p Al vater at 26 (
- For ".".-I;:III']l 3 | RO 15 mn.-r:l 1.11I'|'l ].r” L of »
aly - o gomys AT At - . =2 N
- s il 1,l..|111 i . aler ;]I I:l '[
@ °° k 1500 18 mixed with 100 ce of watt
e A B I-'|'|I|r - af 3 . . . T o A . B -
h) 500 cc ol 00°C is 1111%;"'1 with 50 ke of 11!} antd saturated steam at 1000
i »am Al : : s :
o [ '|‘= '|.'I,|1 :'“1' il 5 or WO r ‘_1 'I1 I":-FI[
() g RE T <4k 10 ce of ch']ll”lt dCld du < .
10 cc of water al 20°C 18 MIX! d with It

\ system undergoes a change of state dur
A evelel -

i &0 kd of work. The system is brought b
does 50 e :

i

which = =
: =) L,.-'"'ﬂ]} ()
(a) )

3 170 (d) 200

temperature is 0°C
(a) 0 (b) 85
(c) 45 (d) 105

ing which 100 ke of heat is transferred to it and j
ack to its m‘igjtm] state thruugh d Process during

| ; rork . bv the svstem in kdJ 1s
120 koJ of heat 18 transferred to it. The w ork done by the 8

loD - Q%_*U-L s

_rl'-‘:";-'_-' =\, A

—| 2o

e — 5':.1 -

—

90 kilograms of ice at 0°C 1s completely melted. Find the entropy change in kd/K, if final

ﬁ/ For a heat engine operating on Carnot cycle, the work output is 1/4%" of the heat transferred
=

to the cold system. The efficiency of the Engine 1s

/aj/ 20% (b) 25%

(c)  T5% (d) 50%

_B./ ldeal Diesel eycle consists of
(a)

(b)  Two adiabatic and twe constant pressure processes
d,O}/ Two adiabatic, one constant
(d)

BE 006

Two adiabatic and two constant volume processes

4

forgs
HrG R

/__/_,/

i pressure and one constant volume processes
W0 1sothermal
» O€ constant pressure and one constant volume processes
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Determine the centroid tx., ¥.) of the shaded area as shown in Figure with respect to given

coordinate axes

(a) lr’hr 28 + 3x h]
.\ 3(8+7)
5 1+ 27
e - dH | b
© [ B+ 7) J @ ( 28+ 7) ]

The operating temperatures of a single stage Vapour Absorption Refrigeration System
(VARS) are : Generator 90 °C, condenser and absorber 40°C, evaporator 0°C. If the pump
work is negligible, find the ideal COP of this VARS

(@) 0.94 L S By o AR R0 B

() 0.84

' T,
One of the Eigen vectors of the matrix [ } is
™ - b
- 2

. | _
) 1« 27 - o ”““/ﬂ
=y
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14 \ disc of radius R rotates at an

u] of viscosity u, as shown in figure.
{ ¥ .

]
<tress on the outer disc edges, the for

angular ve

[———— NDIAN SPACE I RESEARCH ORGANISATION
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Jocity € inside a disc shaped container filled wig},

Assuming a linear velocity profile and neglecting sheg,

mula for viscous torque on the disc s

‘

R B
N .t:l e - 3
(a) il bl (b) 7#uQhR
h |
|
T : ~ QR*
© i i:!R D T U
h” ~ h
z x)
14. A dam has a parabohic shape — = (—] as m shown in figure. with x;, =3 mand 2z, =7 m.
<0 g

The fluid is water (specific weight = 9810 N/m?) and atmospheric pressure may be omitted.

Compute the horizontal force Fy and its line of action from surface of water ‘d’. Assume
width of dam is 15 m.

ey
2 QEFK _
FOtOXFX
(o Rl ()
A T
3 4338
(a) Fuy=3605 kN d=118m
4 ’ ‘ ~b) Fy= =
() Fu=4300kN, d = 4.6 (d) FH 2332 11:N, ¢ Sy,
Hi= N,d=1.16 m
BE 006 :
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15. Calculate the forces in the members CG and CF for the truss shown.

2 kN

(a) Fop = J5 kN | F.. =1 kN D) L= V3 kN, For =2 kN
(©  Fp =2 kN, Fop =3 kN (d F. =5 kN, Fo, =2 kN
16.  Which of the following statement regarding centrifugal compressor is true?

(a) Conversion of dvnamic pressure into static pressure takes place in the volute casing
due to its convergent shape

(b) In multi stage centrifugal compressor, the width of the blades reduces progressively
in the direction of flow

g

(c) In multi stage centrifugal compressor, the width of the blades increases progressively
in the direction of flow

(d) Multi staging in centrifugal compressors is commonly used for high refrigerant
capacity applications

1' 17.  Which one of the following statements is true?

(a) Compared to reciprocating compressor, the performance of centrifugal compressor is
- less sensitive to speed

(b) Surging in centrifugal compressor takes place as evaporator pressure increases and
condenser pressure decreases

() Surging in centrifugal compressor takes place as evaporator pressure decreases and
condenser pressure increases

(d)  For a given flow rate, frictional losses decrease as the number of blades increases

7 January 2020
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= ] irawn from a pack of 5= cards. The probability that they are a king 4
18- ihru cards were dri : |
R ' ' > ! A I
queen and a ,1-‘11'14 1S % 7( | W 1|,,F 5{ {,‘I
: (b) 64/2197 = -
(&) 16/5525 ! 0 {; —==
: ] (d) 8/16575
@, I8 * ' 2% h i
1I i 24 | e :
ey B 25 S e C_ _;,—,,a.,g} s
e W Diha 522 %
4 L Q<
T ' ~_ | :'_'_-—' - ':_:; | l
. 19”7 Genenr: 11 solution l:_? the equation (1 + itvildl + (d.r y+y }dv = 01s (c 18 a constant)
- -
1 1 - éﬁfﬁ
o Eht +6x%y +y')=c (b) ;(B:t:" + 6x°y + ¥ ) =
e : 5 [

1 _ | :
(c) (1: +6xy° + y } C (d) 2+ =c s :
= | ] X e 3ot o
¢ ~ & '*L_
\ [}T‘ -+ 62y e

jﬂ/l.et f(t) = sin® ¢, find the Laplace transform of f(t) : |

: _
(@) 2 Vﬂ( H_!_ — (oi28
Bhrid NE +4} > i

(c) > VP S
e s(s? —4] Qﬁiz Lﬁ lﬁh}

é@;ﬁ- (og Cppprte b K% A >
Sowie § f 3y

3/ Find the particular solution for the initial valye problem

2sin (y*) dx + %y cos(y? ) dy = 0,if ¥(2) = \(z/2) Y/ fg&ﬁ*fl} ..;a{;;ﬁ\*
a x4 gin(2)-— \ .
;; fig)_% ®)  x*sin(y?)= g \/ Eiw . L
. ?{It Jhgost A s () 16
BE 006 v (h‘?-;: ‘rc}"g zﬂ";ﬁ = lhx %.t Hzfiﬁﬁﬁﬂﬂ
3%
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22 When the air is passe . s !
e - 18 passed through an insulated chamber having sprays of water maintained at

a tempera @ hicher th: e : ; : :
i ature ]HLI'H- | '-I'I:”] 1}'”:" EJE W |H'I'||'|_'l IE-"I-"I:'{.'l':It.L“'!f ':'i ET”-HI'”]H air hl_lt ].ﬂ‘l"r'{-!r !_.}‘H'lr]_ EhF;." dl_“r_

o bulb temperature, then the air is said to be
wA8)  cooled and dehumidified (b) cooled and humidified
(c) heated and humidified (d) heated and dehumidified 2
Sl (14
ﬂ_:} | .--____'d____l__i
2 L
23~ In an ideal vapour compression refrigeration cycle, the specific enthalpy of refrigerant in
kd/kg at the following states is given as TP (i i S
i o ZZE =0 5 &2
Inlet of condenser : 283 — b e AR SR ¢
Al A (5353 2 | =
Exit of condenser : 116 J _ — 1 > 2 )
— 1 A ANl

1 Exit of evaporator : 232 = — {16

The COP of the cycle is b
l/(aj’ 227 (by 2.75
(c) 3.27 (d) 3.75

©

. 5 24. A 10 kg solid at 100°C with a specific heat of 0.8 kd/kg°C is immersed in 40 kg of 20°C liquid

b2 with a specific heat of 4.0 kd/kg®°C. The temperature of the solid after a long time if the
container is insulated will be
(a) 30.8°C (b) 27.8°C

' I 26.3°C (d) 23.8°C
=

ut_:—

2 ﬁ/ In a counter flow heat exchanger, cold fluid enters at 30 °C and leaves at 50 °C, whereas the
hot fluid enters at 150 °C and leaves at 130 °C. The mean temperature difference for this
case 1s ==
- s : H{-t' ==
a (b) 80 °C =z ( o
( 100 °C d TCE - " )

C (d) 120°C >
/— Tfn: =L
BE 006 9 = January 2020
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}E/Find the change in height (h) in a cireular tube (of radius R =1 _mm) fﬂ?ed with liquid
: (water) with surface tension 7= 0.073 N/m. Contact angle of water-air-glass interface is (°
2 X DTS i 1

Mﬁ 1.5 cm (b) 2.5 cm a1
(¢) 05cm (d) 0.15cm MWQD K
72
e
R e
(- =-6

cosity = 0.104 kg/m-s) flows (laminar flow) at 1.1

o7 0il at 20°C (density = 870 kg/m® and vis
m¥hr through a horizontal pipe with diameter d =2 cm and length L =12 m. Find the power
required to cause the flow 530K 10K 1] X
(a) 29.TW (b)y 35.8W __6 oK 6O
(c) 15.7 W (d) 49.8W

%:k@m*‘,x VESIER

28. A liquid of specific weight (pg) = 9000 N/m? flows by gravity from a tank of 0.3 m height

through a 1.2 mm diameter capillary tube at a rate of 0.004 m?/hr. as shown in figure.
Sections 1 and 2 are at atmospheric pressure. Neglecting entrance effects and friction in the
large tank, compute the viscosity of the liquid. Assume kinetic energy correction factor
a=20.

0.3 Nadtl.
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&:';l/ An electric cable of Aluminum conductor of thermal conductivity 240 W/mK is to be
insulated with rubber of thermal conductivity 0.15 W/mK. The cable is to be located in air of
heat transfer coefficient of 6 W/m2K. The critical thickness of insulation will be

A4 25 mm (b) 40 mm 615 x ©°0

i

2
’ (c) 150 mm (d) 160 mm 5 F$O 5

& X

&

‘/,,3{} The power per tonne of refrigeration (in kW) is .
L/fﬂ] 3.5/COP (by COP/3.5 2,000
(c) S anclaaP (d) None of these

31. A bag house is to be designed to handle 1000 m*min of air. The filtration takes place at

constant pressure so that the air velocity through each bag decreases during the time
. : . 1 0 ; :
between cleaning according to the relation u = where, 1 is in m/min of cloth
0.267 + 0.08¢

and ¢ is the time in min. The bags are shaken in sequence row by row on a 30 min cycle.

Each bag is 20 cm in diameter and 3 m height. The bag house is to be square in cross-section
with 30 em spacing between bags and 30 cm clearance from the walls. Calculate the

minimum number of bags required

(a) 663 (b) 753
. (0 553 (d) 883
3
”{ The thermostatic expansion valve operates based on
(a) temperature of the evaporator
| ﬁ) pressure in the evaporator
= ()  degree of superheat at exit of evaporator
I Ly -
. E (d)  degree of super heat at exit of the compressor

11 January 2020
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rigid beam BC supported by an elastic rod AB and hingeq o
of the point B when a load of 16 kN is applied. Take E = 200 gp :
A,

d AB is 300 mm?*

33. A jib crane consists of a
Determine the deflection
Area of cross section (A, ) of elastic 10

A

éﬂf = 300 mm*
5

I
F‘"‘-----Eﬂﬂﬂ mm-------

16 kN
(a) 123
© 9.46 = (by 4.56 mm
c )
e (d) 5.23 mm

(3{ The heat rejecti :
jection factor in vapour compression refr
ompression refrigerati ]
(a) equaltol geration system will be

more than 1
less than one

depends on cooling medium of the condenser

32
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During turning a metallic rod at a given condition, the tool life was found to increase from
25 min to 50 min, when Cutting velocity V, alone was reduced from 141.4 m/min to
100 m/min. How much will be the life of that tool if machined at 353.5 m/min?
(a) 20 mn 15 min |41 5 f'-fécw]ﬁ*-_ |05 ([;4:-.\]1
. (c) 10 man D/(gr 4 min Vs AlD = b;:,.)h
% : _ Ly o AP
J < Ilﬂl".;ﬁl . # |} DO .'f"r-'-"'} : ag;'qf
_ -r"'Z"_ 3 j’
,,37-/ Reciprocating motion of the cutting tm-'[ in 5h’§;ﬁnchmes 18 ac::umphqhed by
(a)  rack pinion mechanism |ni-hX Q £y f &) f(:"'.)
A¥)  crank and connecting rod mechanism
{c) cam and cam follower mechanism f / L“
| (d) osallating lever mechanism Sl C
I @ 28K bkx Ty Qm)@bj G575 T
o thﬁﬂnj-ﬂ‘ll't- Duo —_— (..T;]ﬂj
3 S ees =
/ﬁ The job reciprocates in which type of machine L s 2;%
(@) shaping machine «(b) planning machine k. S'Jf,'} i ﬂ“-:; 4
(¢)  slotting machine ) 4 o,(d)  dnlling machine -; ¢ 3;.. ;—-3_5-5'_“
3 S35 . 3 2
AT & 2 670
1LE TPTO

| e the machining time that will be required to finish a vertical flat surface of length
[ manddspthﬂlmhymﬂmthﬂssmsmdmmﬂmd%m

diameter and 60 mm length in a milling machine. Assume cutting velocity (V) = 30 m/min
(-lp) = 0.12 mm/tooth. Take approach and run over both 2 mm E,-;_’f w xhorb =

0.4 minutes qf{ 0.6 minutes _.——k’b{:g

0.8 minutes Lhasa .g;rma X

40 -8
e
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locreases in axial direction to maintain
.r [ | 1 e te fwlwi=

axial compresso
(b) Lower mass flow rate

41, The blade height of

1 3 r rate
¢ Taximum Mmass flow ra '
i s (d) Constant mass flow rate

(c) Constant speed

42 The T joint of steel plates which is subjected to 360 I{E_\T load 1s Ll_.l?.?i.‘:'lt.‘rped using intermitted
. 1 1‘]:‘.'111‘.;14:‘ fillet welds of length each of 40 mm at an interval of 100 mm. Allowable sheay
strength of the weld metal 1s 100 MPa. Determine the leg length of the weld
(b) 15.45 mm

(a) 12.45 mm
(c) 17.25 mm (d) 20.25 mm
43. Shaping grey cast iron will produce

(a)  Continuous chip with Built Up Edge (BUE)
(b)  Continuous chip without Built Up Edge (BUE)
(c) Discontinuous chip of irregular size and shape

(d)  Discontinuous chip of regular size and shape

44.  For same tool-work materials and speed, feed and depth of cut, the average cutting
temperature will decrease

(a)  with the increase in principal cutting edge angle (¢)
(b)  with the decrease in principal cutting edge angle (¢)

(¢)  with the increase in auxiliary cutting edge angle (¢ )

(d)  with the decrease in auxiliary cutting edge angle (‘iﬁl]

45~ Extreme Pressure Additive (EPA) is mixe
(@)  cooling
(b)  lubrication
() cleaning of cutting zone
d)  protection of machined surface

d with cutting fluid for improving its power of

14 January 2020
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46 Equation of the line normal to function f(x) = (x - B}ﬂa.‘a ¢1 at P(0,5) is

~ |
() y=3x-5 OO y=3x+5 zé,g 5
{::::l 3y =X + 15 (d) 3y =x-=15
z “ S 08) 7 ),
- A ko 5;) e N = 3 %g
— — 3 (- e S e
o ( e 4 ['
W N o
y/ The area enclosed between the curves y* = 4x and x* = 4y is
[ 1603 R b) 8
. — =
©  32/3 S > 0 — A d) 16 S
4.
' 3 > =
> é}jfl“‘ ;:—f- E =A% S LhA
3 - 6 o6 =57
5 S —f) To
4Vhe Laplace transform of " where i = V-1, is X (O
: 3y - : AV ¥
s—at A @ o R s+ 0 Co (5{:-}——[54*"1
s W e = T lVﬁ"Tf st + 25 ';
. . . cAB
s + 51 3;{ A - § — Dt = ¢t
2R ER 7 | 2z ¢
@ 3% ST e s
32 — 6 Cﬁ) 5 €S5S¢
> - Sitap

| 2
/ If y = f(x) is the solution of d—j: = 0, with the boundary conditions y =5 at x =0 and

EFG-g/= |

dy = ~
a—Zatx—lﬂ,f(lﬁ]— CL:E-
@ 15 2 ®) 25 P %;?':Q
& 35 3 pe-5)75 @ 5 e
| L =5
V-5 = #’_i@rﬂ }(KL 30t R
3 3
Ko o _ Given two complex numbers z, =5+ (ﬁsﬁ)i and z, = % +(2)i, the argument of 2, /2, in
degree is ( e (2 Lﬁ‘) S5 =
b S35 15D oy =
4+ V2 @ 90 £
105 -@FH&
e

15
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- A 7 at free end and the other ‘B’ carpv:
-~ . 7' parrying pointed load of W d‘f h :um ifloction o heam ;"ttl ryin
\./“ﬁ Two cantilever beams, d 1_: Laling to ‘W The ratio of maxi = 0 that
uniformly ﬂiFll‘ilullDtI Joad totaling Wiz
of beam 318 ""f}:h_'l /3 ? E_I; WE
(a) 3/8 (@) 156 i NS
(c) 6G/15 1:"__‘._ 5» 5P
-
- Qs . Figure. Determine the magnitude ang
59 A force Fis used to pull a 50 ke block, as shown 1n F'lg

2 T
direction of the friction force when F=400 N

e Do Kl +F T30S
Sox5 « 0.25x bk
e =0.2b gLT)J(_B lr--jf—‘: Fim“!:;

down plane

=020 £ — 300 I'If:ft '|_|
(a) 45 N up the plane (b) 80 N up the plane
(¢) 45 N down the plane (d) 80 N down the plane

V When a beam is subjected to bending moment alone, the bending stress at any point from
the neutral axis

— i
(a) equal Afﬁ = 3
A8  varies directly proportional with respect to distance from neutral axis F i
(c)

varies inversely proportional with respect to distance from neutral axis
(d)  stress is independent of the distance
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55. A load of 20 kg is supported as shown in fig. Assuming the pulley to be ideal and the

equilibrium configuration as shown in Figure, determine the tension in cable CD

600

(a) 250N (b) 200.4 N
(¢ 150.2N (d) 100N

ﬁqujd sub cooler in Vapour Compression Refrigeration System will

(a) Prevent the entry of liquid into compressor

/ﬁﬁf Increases Net Refrigeration Effect @
. /

(c) Reduce work of compression

(d) Increase work of compression

i

mp having an efficiency of 68% delivers 3 L/s of water against a head of 22 m. Compute

the power requirement of the pump in W

wmﬂ& gg,k' 22
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. 6 is supplied heat at the rate of 1700 k.J/min and gives an output of 9 kW, The
58. ~ A heat engine 18 & at 1

- rmal efficiency will be around _ M, |
- e e (b) 35.76% i Q\ A6
~fa) 31.76% - \ Zog
S (d) 45.85% B2 ol
(c) 42.85% P : “-3_._5":' fl
= (4565 42 |\ 7P
14 -*_' el | i
M " ___—-}‘_'T;
S0 o -"!"P'fg. o ,
~ 59 A Carnot cycle which operates between the temperatures of 400K and 300K.
= If 20000 kcal/hr of heat is supplied, the work output will be 1 300
(a) 3000 kcal/hr (b) 4000 keal/hr AR
) 5000 keal/hr (d) 6000 kal/hr (= _\M_
T
Y i
60. A solid shaft of diameter ‘D’ carries a twisting moment that develops maximum shear stress
. - . If this shaft is replaced by a hollow one of outside diameter D and inside diameter D/2,
then the maximum shear stress will be Ve 1735
- [
AR 1.067 ¢ (b) 1.145 ¢ 2t 03 i vl

s [

>0

(¢ 1335 T/éj__ =0 (d) 2r o r'ﬁf'_'_I-é
<y = u& -

e T
s
/ A square beam and a circular beam of same material have the same length, same allowable
ﬂ; ,;L"-f_.i stress and the same bending moment. The ratio of weights of the square beam to that of
b \L7 1 Hl be I
11 A 0° =5 .jfgr
59 12 1 @ 13 NG
@ ..E‘_‘__, 2_:1‘3 — _31__ \N

e gt

6 A circular shaft subjected to torsio
n : i
maximum shear stress undergoes a twist of 1° in a length of 120 cm. If the

induced is limited to 1000 * igidi
G = 0.8 x 10°kg/em?, then the radius of shaft in om Bh]iif:in :::Ild N

T 68y 165% 1 — [Ce®
& e “Eo ki  w X : ﬁ_”a !
18 e== s icre ks 3 2 RS ot

2 o (e
£ B NGB ] Ly A . %

4
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63. Air flows 1sentropically through a duct. At a section, the area is 0.05 m?, velocity v = 180m/s
and temperature 7= 470 K. Compute the stagnation temperature T,
(a) 486K (b) 286 K
(c) 556 Ik (d) HOBK
r
64. Which of the following element in the refrigerant is the main contributing factor for ozone

depletion of the stratosphere?
(a) Carbon
(b Chlorine

-

B

66.

(c) Fluorine

(d) Hvdrogen

A fan running at 720 rpm develops static pressure of 12 mm. If the speed of the fan 1s

doubled the static pressure developed will be ﬁ =
(a) 24 mm (b) 12 mm
{g}/ 48 mm (d) 96 mm

The Apparatus Dew Point (ADP) for the cooling coil of an air conditioning system with high
latent load compared to a system with high sensible load will be

(a) More
(b) Less
(¢ Remains same

(d)  Depends on air flow through the coil
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- Gasoline at 20°C (density = 680 kg/m?) 18 pumped through a smooth 12 cm diameter pipe,

o lbﬂiﬂ “;; at a flow rfn;* of 75 m3¥/hr. The inlet i« fed by a pump at an absolute pressure of
(m long, at & : : : : i : ~ Eati

94 atm. The exit is at standard atmospheric pressure and is 150 m higher. Estimate

frictional head loss hy.
(bhy 299 m

(a) 199 m
(d) 399 m

(c) 99 m

6S. 0il at 20°C (density = 870 kg/m? and viscosity = 0.104 kg/m-s) flows at 1.1 m%hr through a
| horizontal pipe with diameter d = 2 em and length L = 12 m. Finr.?lF the Revnolds number for

SF WK 2K 1P |y

the flow. || %
-:.'———'_-_-_._._'_-_-___- s
(a) 104 /ﬂl'] 163 & (oL . 4 ,g*#,—’t" L A
) 208 d 78 h )
(C) (d) ; 1' 53—-’1’_.:;5; - A 3

) — A xéh <\ -
T T Sk SIS

69. A person rests her coffee mug on a horizontal tray while she accelerates at T m/s®. The

mug 1s 10 cm deep and 6 cm in diameter and contains coffee 7 cm deep at rest. Assuming
rigid body acceleration, calculate gauge pressure in the bottom corner point A as shown in
figure if density of coffee is 1010 kg/m?3. Assume acceleration due to gravity g = 10 m/s2.

(S Kk F- e\ >
N et
@Mil 6 1.‘" =
1og s ol § | COFFEEAT
w L - i ¢
16 1S e —3% 1o
(0 4 b ¥odd
2 O .
() 565Pa (b) 1005 Pa
(9 865Pa @) 765 Pa

V/T'I-II. A process in which the workin
: S & substance neither rece; : its
surroundings during its expansion or contraction is called e Rty

(a Isothermal
(ﬂ: Pﬂl}rh'ophicp;::::a Isentropic process
+ (@) Adiabatic process

B
E 006 20

i
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/1. :} two stage centrifugal compressor operating at 3000 rpm is to compress refrigerant
R134a from an evaporator temperature of 0°C (h; = 398.6 kd/kg) to a condensing
e ’ * oo Ny 3 1. z : ] ,
temperature of 32°C (h, = 419.8 kJ/kg). If the impeller dinmeter of both the stages have to be
same, what 1s the diameter of the impeller?

Assume suction condition to be dry saturated, COMPression process iHr.-rHI'[:}ﬁft, iT‘r‘||w.|]E'I'
blades radial and refrigerant enters impeller radially

(a) 0.65 m (b) 0.8m
() 1.0 m (d) 1.5 m
1
|
e, Water with specific heat (¢, = 4 kJ/kgK) is fed to a boiler at 30°C, the enthalpy of

vaporization at atmospheric pressure in the boiler 1s 2400 kJ/kg, the steam coming from the

boiler 1s 0.9 dry. The net heat supplied (in kd/kg) in the boiler is \ y \L®
. : W i) '
(a) 2160 (by 2400 ‘LI : }
‘ 244( 22 L 50 e
(c) 140 1/(431’} 80 2 10 }r. o
o L0 a L
- 3 TR %
" '._"- |':i > __'__'_._...-—."'_'_E-"_._----T_“l
- | 4 =) .
'---l.. . & qaTs l
~13. Subsonic and supersonic diffusers have the following geometry

__,.w{.:'lj' Divergent and convergent respectively

. —x\
(b)  Both divergent / =

| (c) Both convergent Qprsf) 1{-_-_% 0
. - g
(d)  Convergent and divergent respectively c:% q 9 -~ ) GE
A-\_J________ﬁ_.: 7 [_ {i
s 9§ = ¢ bk—*"'-"ﬁ’i‘:
74.  The isentropic heat drop in the nozzle of an impulse steam turbine with nozzle efficiency 0.9,
blade velocity ratio 0.5 and mean blade velocity 150 m/s in kd/kg is
(a) 50 (&) 40 £ >
@ 60 @ 10 LU
|
M onsider a simple gas turbine (Brayton cycle) and a gas turbine with perfect Egenere:ht}s;
In both the cycles, the pressure ratio is 8 and the ratio of specific heats of wor FE}%‘? i
is 1.5. The ratio of minimum to maximum temperature is 0.2 (with temperature in £ in

regenerative cycle. The ratio of the thermal efficiency of the simple s3cloitoRtat of

’ﬁgenerative cycle 1s == __1_
| @ 063 (b) 0.73 (&S5
-—e""-'-_____-""
(© 0.83 () ~0.93 G
.5 1 January 2020
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: ted beam PG is loaded by a moment of 1 kN-m 1’:!. the 1T'I!-H—] span of the beam
TG’” . f‘l.ﬁ“’”l"-'i."r H””j“'] | 1-1- n forces R, and i, at supports P and ) respectively are
> of length 1 m. The reactiol 2 cor
= {Ei.{l 1 kN downward, 1 kN upward ﬁfiﬁu—_ — ?— 4’;};;34
= s ] Fa ! 1 T ———— < =
(h) 0.5 kN upward, 0.5 kN downward 1 =
(c) 0 5 kN downward, 1 kN upward P
' w
(d) 0.5 kN upward, 0.5 kN upward _
Raxi =1

Two solid shafts ‘A’ and ‘B’ are made of the same material. The shaft ‘A" i1s 50 mm diameter
s and shaft ‘B’1s 100 mm diameter. The ratio of strength of shaft ‘B compared to shaft ‘A’ is

(a) 1/2 Fon (b) 2 = 'f{r%; = e
(C) 4 ?TT S - i”{‘d_}r* 8 EI J e 1

III 2l -_—

B

L—_;S.f"""'Twc: simply supported beams ‘A’ and ‘B of same breadth and depth and same material
carries constant central load W at the centre. The span of beam B is double that of beam A.

The deflection of beam B compared to beam A will be AA7) 3
(a) one-half (b) one-eighth =

' ; - : HEEY
(¢)  four times L/(,d-)‘ eight times ¥

f’g}

',/}'é_ In a beam where shear force changes its sign, the bending moment will be

(a) minimum By Zevo

1./C_IE‘J maximum (d) same as shear force

» Width b and depth d. Another beam ‘B’ of same

of beam B compared to that of A wi]] be ut depth is double that of ‘A’. The elastic strength

S —
;; ;ameﬁ (b)  double E: | L i
our times |

{d . g B

) six times -3;_ I:L
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