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R@AIKTC-KRRC
_Gptlon B: | Rope drive
Option C: | Chain drive

Option D: | Gear drive

8.
Option A:
Option B:
Option C:
Option D:

5 Guest's theory of failure is apphcable for followpx%&‘f)@g’nﬁga‘teﬁa‘fs&
Option A: | Brittle = CoF iy P )
Option B: | Ductile ' ‘ .
Option C: | Elastic
Option D: | Plastic

10. In which of the following machine ﬂyqd? 3 m
Option A: | Drilling machine
Option B: | Surfice grinder
Option C: | Milling machine
Option D: | Punch press

Q2. | Solve any Two Questions.
Design cotter quf

A suitable matenai;”fa”qu;" ety an
The shaft is supported inbedringd o1 3pa transmits”
pulley ‘A’ ofﬁQ@ m@ df:ani‘ IOuned-at. m\g@‘tﬁmﬂgﬁt of left hand bearing and
another pul,kg 0-mn %@:g}ter% is' paoul c[‘@ 350 mm to the left of right
B : }; 1 ﬁlﬁ,}» "gi&‘l@“@@qctlon between the belt & both

puliey A a?yéﬂ ﬁ‘:&nd\geﬁht of pulley ‘B’ is 500 N. Select
: mf 2 %@aﬁ i?lgei& ejnﬁons at pulley ‘A’ as vertically
downwagﬁ@nd t_hagoa aﬁ%}%ﬂ%mz@n@l” o

Y

: -':'\ \iﬁm Consider the expected life Of 10 000

b sliitable etandard boaring. 22

@@9

@gﬁ@ prqﬁme plates.

a"ﬁ;t&ﬁ’ta mmxt 15KW power from an electric motor rotatmg at 1440rpm to
‘ﬁxgal?“ The reduction ratio is 1.8. The belt thickness is assumed to be Smm
- o;be 1800 hours, find the belt width. If pulley overhang is assumed to
be‘qu_xgﬁa» gﬁdﬁ&e’fbelt find shaft diameter. Take service factor as 1.2.

Th@ 15&&’ ﬁg?"’ a:75x75 mm 360 hydrodynamic bearing is 12. 5KN Journal speed is

- 31{ ﬁp ?éﬁd;’vlscosny of oil is 10 Centipoise. Clearance ratio 1510—— . Calculate

(,\-

: ng}v M@mum oil film thickness

:s\;@\ The total flow rate

' 2|Page
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. Subject: Turbomachmery, Course Code: MEC-602 Sem: VI
Time: 2-hour 30 minutes Max. Marks: 80

Uhiversity of Mumbai
Examinations Summer 2022

A

Q1. and carry equal marks
1. High pressure boiler is the one in whlch pressure
Option A: | greater than 70 bar S
Option B: | greater than 20 bar
Option C: | greater than 80 bar
Option D: | greater than 40 but less than 80 bar
2, The ratio of heat actually used in
furnace is called... :
Option A: | Steam efficiency é‘-‘;’ '
Option B: | Boiler efficiency _ \.::‘3; $
Option C: | Evaporation capacity of a4 5
P OptionD: | None of the above 5. q{“?ﬁ‘:& :
3. in a centrifugal pu
Option A: | At the top
Option B: | At the bottom
Option C: | At the ccntcr Q
Option D:
4.
Option A:
Option B:
Option C;
Option D

Ihe»stéamfss Sndle BV
;El*hﬁaréséum@d\tempgﬁamre ﬁ steam remams constant

¢ VoA a B RCES
::’:/«Q! "”\’ = ”h(‘ "\. V ‘ I “J’ 'V?b b’-ﬂw

s

ME o agmnsy ""”‘ntslo

The sfe; 3& ‘ﬂbwé,d:to”'e&pand in the nozzle where it gives a hlgh velocity

! ‘befwmﬁe;s«me wiithg blades

topB: %ﬂ%@%ﬁ%ﬁn@f’@ﬁé&h takes place partly in the flxed blades and partly in the

kedﬁ%m&Compressmn efficiency is compared against

¢ Ty -,ﬁﬁiabaﬁ: compressmn

TRTITAIRTOTISCRONNCARANNIIRIAIR




lshG>KRRfsothermal compression

8. Volumetric efficiency of a reciprocating compressor

Option A: | Increases with increase in clearance volume

Option B: | Decreases with increase in clearance volume

Option C: | Is not dependent upon slearance volume

Option D: | Can’t predict

Pelton turbine is

Option A: | Tangential flow

Option B: | Radial flow

Option C: | Mixed flow

Option D: | Axial flow

10. In a two- -stage gas turbine plant, @hd@t

Option A: | Both work ratio and thermal efﬁc\idﬁq.}figi‘;gjd gr"_

Option B: | Work ratio improves but ther ia cy-décre T'i» ‘ 3 lm
Option C: | Thermal efficiency improves bitwerk r: \icx Creases, <

Option D: | Both work ratio and therﬂbﬁﬁiqi!@@ﬁqﬁ

ij“:, ¢
Q G
’ &S ;\%}3"‘
Draw a neat sketch f‘ofxvaﬁays components
A | thevariatiph.of presswgg él@iﬁcbﬁqubé\;ﬁg,
The air in a gas tux:biﬁﬁ pﬁmﬁw iii@atﬂ@a&p@ssxgé
aﬁercompress1 ,QK"*A X ]
cooled air is Qﬁhﬁ Q?ﬂptqks; f rbss&ﬁe?c : @gaﬁd then passed in
thecombustm@ga@g&?‘ @ E ‘@}m{?@é&@%SOOC by burning the fuel.
The comh}}stm odugts ¥ ': dnshigh ‘ ihe which runs the compressor
ndfurthet a0 it ifugd sl \p“te‘s’ e teigbiiie which runs the alternator. The
B | gascomingbut fro ssure firbliere

W?thﬁatmg the incoming air from
¢ here. Pressure ratio of each compressor

age) =82%,

mgwwﬁww rand h@t%m
"Zemﬁﬁﬁ’ g% zs?)gx - §2°

> W@@pﬁ’@&é@@n diameter and 55 mm with at the pen?hery and has
; 3t ‘ ' 6@" from the radius. The pump delivers 18 m’/min of water

e
FLURY AD

\gp@ﬁﬂ@?@dﬁ% of\mﬁﬁ;asrlt leaves the impeller
e &% @g r@“pq‘ffer on water
g D D'

ef réquired.

£
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y ¥ go, Q’\ 101 @t of Three 10 marks each
{ J’_HQ)QP:\ ?;7(’ e ‘,\;'\/
\f‘l’:‘ .\ Q\‘/{\ ‘{\ k
pfcm boiler mountings andwritetheir function and location in boiler cell, with
N

vation weremadedurmgatest onsteam  boiler.  Boilerpressure=10bar,
elused—33000kJ/kg_ feedwatertemperatureentermgtheeconom1zer—25 °C,andl

2|Page
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IR@AIKTC-KRRC

eavingtheeconomizer=80°C,conditionofsteamleavingthesuperheater=25OOC,steamconditionlea
vingtheboiler = 0.95, amount of water evaporated = 6000 kg/hr, amount of fuel burnt = 600
kg/hr.Find the equivalent evaporation with and without superheater, boiler efficiency, and
thepercentageofheatutilized intheboiler, economizerandthe superheater.

Steam with a velocity of 400 my/s relative to the moving blades enterg an impulse turbine at
C anangleoBO°.ThebladevelocityisZOm/s.Theworkdevelopedinthebladesisestimated to be 165.54
kW/kg. Assuming the blades to be symmetrical inshape,determinethebladeefficiencyand

bladevelocitycoefficient.

Q4 | Solve any Two Questions out of Three 10 marks each
A boiler produces 200 kg of steam per hour at 10 bar and 0.95 dry. Feed water is heated by
A |80 economizer to a temperature of 110°C. 225 kg of coal of calorific value of 30100 kJ/kg
is fired per hour. If 10 % of coal remain unburnt, find the thermal efficiency of boiler and
boiler and grate combined.
The three jet Pelton turbine is required to generate 10,000 kW under a net head of 400
m. Thebladeangleatoutletis1 5’andthereductionintherelativevelocitywhilepassing over the blade
is 5%. If the overall efficiency of the wheel is 80%, C, = 0.98 and speed ratio = 0.46, then find:
B (i) The diameter of the jet
(i) Total flow in m*/s
(iii) The force exerted by a jet on the buckets. ;
c Derivetheexpressionfor : -t optimum
pressureratio formaximumspecificoutputinactualsimplegasturbine cycle.

ir.aiktclibrary.org
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™ Option C: “Evaporato;
Option D: | Throttling valve

6. The boiling point of ammonia_is
Option A: | -100°C
Option B: | -50°C
Option C: | +33.3°C
Option D: | -33.3°C

7. | Atmospheric ar with DBT

changing its moisture content. Find o

Option A: | 34% ,73% , 12°c repectively
Option B: | 64% ,33% , 12°c repectively
Option C: | 74% ,23% , 12°c repectively
Option D: | 94% ,13%

8.
Option Al
Option B: | Is ideal when the systprm
Option C: | Is ideal only for retumsdlgzi;s '
Option D: | Is'ideal for none gfﬁie‘) Ve

T

5 marks each

P’Q!ﬁt tempem e v){:ocff c1ent of performance

What s t tﬁb £f ctivetemperature? Which are the factors governing effective
rst e

vt

iempers -
thatj a"f&?b’é Prot ,}‘rtles of good refrigerant? Compare the primary and secondary
- feéw examples.

tefr wit
EXQM the»va:nbtxs methods of duct design

Explain- with $uitable sketch working of Simple vépor absorption refrigeration system.

o 5 &% \iiﬁ /"\

> effect of changing evaporator pressure & condenser pressure on COP

Rﬂcycle with P-H Diagram.

2|Pag;‘
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Q3 Solve any Two Questions out of Three 19 marks each

The cockpit of a jet plane is to be cooled by a simple air refrigeration system. The-data..|
available is as follows.
Cockpit cooling load =20 TR
Speed of the plane = 1000kmvhrs
Ambient air temperature = -15°C
Ram efficiency = 90%
Pressure ratio in the main compressor =3
Pressure drop in the heat exchanger =0.1 bar
Isentropic efficiencies of main compressor and turbine = 80%
A Temperature of air entering the cooling Turbine = 30°C
Pressure of the air leaving the cooling turbine = 1.06 bar
Pressure in the cockpit = 1 bar
If the cockpit is to be maintained at 25°C find
1) Stagnation temperature and pressure of air entering the main compressor
2) Mass flow rate of air to cockpit v
3) Powerrequired to drive the reﬁdgeratmg system -
4) C.O.Pofthe system :

L)

Explain summer and winter air-conditioning processes with the help of psychrometric
chart.
A Simple NH; vapour compression system has compressor with piston displacement of 3
m?/min, a condenser pressure of 12 bar and evaporator pressure of 2,5 bar. The liquid is
sub-cooled to 20°Cby soldermg the liquid line to suction line. The temperature of vapour
leaving the cooling water-is GOOOKJ/hr«and volumetrlc efficlﬁncy of compressor is 0.8.
c Use PH Chart. Find: . ] a8

1) Capacity of the system

2) Indicated power -

3) COP of'the system

4) Draw P-Hand T-S Diagram

Q4.

A Solve any Two Questwns out of Three 5 marks each
Write a noté on-ICE plant ~
LN Dry bulb temperature =309
| Wet bulb temperature .=20°c
Barometer reading = 740-mm of Hg
| Using steam table. Determine
1, Partial pressure of water vapour
2. Relative humidity
3. Dew point temperature
4. Specific humidity
Vapour density
Explain the use of heat pump for heating and cooling cycle with neat diagram
| Solve-any One Question out of Two 10 marks each
The following - data refers to the office of air corditioning plant having maximum
. | seating capacity of 30 occupants.
| Outside design conditions: 36° CDBT and 27°CWBT
" | Inside’ design conditions: 22° CDBT and 55% RH
| Solar_heat gain: 8500 W
|Latent heat gain per occupant : 100 W

1 e

= g Bt

ir.aiktclibrary.org 3|Page

7R731APRT7O7TSCRONNC ARANMNCCATIRI



Sensible heat gain per occupant : 83W
IR@AIKTC-KRRGohtening load: 2500 W
Sensible heat load from other sources : 12000 W
Infiltration load: 15 m3/min
1) Assuming 40% fresh air and 60 % of recrrclﬂated :
evaporator coil and the by-pass factor of 0. L@d‘w‘m&“
of the coil and capacity of the plant. RN C,fx.,?.

i An air conditioning plant is required to supply 60 rxﬁc“qfan*gg mipute ata D
temperature of 21 deg C and 55% Relative hutmdxty ‘Ihé , ’g}r
temperature of 28 deg C and 60% relative h he 1

and capacity of the coolmg coil Assume the air
and then to cool the air

oS D S 4 | P e

TR7ITAIRTATTSCIONNC ARINNICCA1IR]
ir.aiktclibrary.org
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@‘me‘ 3¢5 it Examinations Summer 2022

Time: 2hour 30 minutes S0 :5 l\ o

QL. compulsory and carry equal marks R 2s
1. Which intelligent agent works on partial obser.vab?&
Option A: | Model based agent
Option B: | Simple reflex agent
Option C: | Learning agent
Option D: | Goal based agent

s

- 3

Option A: | Fixed Automation =
Option B: | Programmable Automation ..
Option C: | Flexible Automation N
Option D: | Independent Autonmtione ‘

3. Which of the followmg
systems? .
l.accumulator ste}f

Option A:
Option B:
Option C:
Option D:

Option A{ C
oyugna-»:

PO K] n@m}m@mc is to
ption A: | Centfokoutputs based on logical dec1s10ns
ption B: < Control méter speed
o Cr @’:@@ voltage change form high voltage té low voltage

yweak signals

AE O

\
POV AT

jh;ﬁ‘yﬁ‘ & final position of piston rod is identified by
: ﬁtsh button

f:.
}
{

“ i.‘lp a4g e

ir.aiktclibrary.org FR0RKFRC1R13F4AR? A2ATCRACT1ENRI 107
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RICV

Option C: | Hose pipes
Option D: | Limit Switch
8. Which type of Machine learning use only labeled da
Option A: | Semi Supervised
Option B: | Unsupervised
Option C: | Reinforcement
Option D: | Supervised
9. What is the DC range of solenoids in pnediiga
Option A: |12V and24V
OptionB: | 110 Vand 220 V
Option C: | 6V and 9V
OptionD: [0to5V
10. Electric drive is preferred ove
Option A: | Less expensive o
Option B: Self-lubrication and co;a n
Option C:
Option D:

Solve any l’t‘oﬂi}i

AT
m

mﬁ',;.aemhﬁm.m

il A N Y )

~I5Write short nofeon FRL, Usit-

Daw aﬁ@dém’lb‘@ar"em&cm&
e shoct note on-Fnd effect

o sing]

umatic Mgﬂ’ for two cylinder operation withfollowing
ot é‘ldém:lenmd operated valve asDCV.
X ;@ﬁhe@- is 50% Slow)

e cycle & Multicycle operation.

T_-nge;“q,efaﬂ” ;aequsom’l&‘ﬁm Configurations with respect to joints,
: ages. (any three)

applications,

adyamfagesand disadvaps

upervised and Reinforcement Learning with applications

5 marks each

\ ﬁatd& @qﬁam K Means Clustering algorithm in detail.
4 Explain yarious levels of Automation.

‘\m concept of Natural language processing.

10 marks each

ir.aiktclibra ry.org
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Material A and Material B are collected in a tank. These materials are mixed for a
5min. Mixed product is then drained out through Outlet valve. Level sensors are
used to detect levels. Motor is used for mixing operation. Solenoid vales are used

to control inlet and outlet operations.

Agttator
Molor
Matenal A Material B
Inlet Valve 1 Inlet Valve 2

Level Matenal B
Level Matenal

Outlet Valve

%eﬂ Product

1i. Two double acting pneumatic cylinders A & B -are sclected for industrial
application. Design PLC system to achieve the given output as per the following
i sequence specified (A+B+) (A-B-)

ir.aiktclibrary.org
3|Page
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1

Choose the correct option for fo

equal marks

Roll fo

itrpaéf force?- A

Causes a steadily applied pressure instead of

d shape’ :

tating

sire

Is used to force the end of a heated bar mto a de

which two halves of ro

n in

Igng ope

Isafo

Wy 5
™

1V Xy
{

while impacting the end of the heated tube or shell

rocess mak

P2

A~

Gimter of a bar and n the

ing

g method for red

Is a forgn
it longer

" the size of

- drevd

b
S

é
¥

g

For obtamning a ¢

the round blank sho

HE

v

s

out....

Forging of aplam carbonsteel &

N

Al

w

} g

,—23

%)

W D
.Oﬁ ;

Sev

Rals)

)

“"c‘/, DN ...

the same direction as the movement

- emerges i

ing process

duction are manufactured by the follow

in mass pro

E'(, I\vi]m“

. lﬁng process, the state of stress of the material undergoing deformation is

.
.

.
.

.
.

N €o‘1¢

L8l |A <l@lo|a j=1% X
Jdalgl g = . glglale . et &
~181818 (8 | | |8]g88] |@ b2 2
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Option A: | Pure compression
Option B: | Pure Shear :
Option C: | Compression and Shear &
Option D: | Tension and Shear N

8. A rollng mill is used to reduce the thlcknessN;
roll diameter is 700 mm and the weﬁcw%”"ﬂ’ﬁp At
is required that the draft in each pass mn,é‘t; @é\ Sa '/

Y,
¢

back tensions, the minimum number oﬁp\asse‘,g,

Option A: | 16
Option B: | 8
Option C: | 4
Option D: | 12
9 A strip of thickness 40 mré*

mill having rolls of di
respectively- are
Option A: | 0.45 and 38.84
Option B: | 0.39 and 38.84
Option C: [0.39 and 44.72.
0.45 and 44. 72

S marks each

10 marks each

S ;
WS 5

sis drawn through a die with entrance angle = 15. Starting diameter

@'n and final diameter =2 mm The coefficient f fiiction at work
} &@mterﬁtce is 0.07. The metal has a strength coefficient K =205 MPa.

An&” strain hardening exponent n= 0.2. Determine the draw stress and
s gﬁ*aw force in this operation.

tDifferentiate elaborately between Hot and Cold working processes.
Define the forging process, state its applications, Draw the schematic
stress flow patterns of forging

ir.aiktc |Bi’éﬁ/.org CERECRRERGNINALCTANRDIANCANSET A
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Q4(20 Marks)

Solve any Two Questions out of Three | 10 marks each

A

Explain how seamless pipes are manufactured by extrusion process.

A 300 mm wide strip, 25 mm thick is fed through a roling mill with
two powered rolls each of radius 250 mm. The workpiece thickness is
reduced to 22 mm in one pass at a roll speed of 50 rev/min. The work
piece material has a flow curve defined by K =275 MPa and n=0.15,
and the co-efficient of friction is 0.12.Determine the roll force and
power.

Discuss the mechanism of plastic deformation in any metal forming |
process.

ir.aiktclibrary.org
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