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Notes:

1. Use of the Design Data book by V. B. Bhandari is permitted.
2. Assume suitable data if necessary and justify the same.

3. Attempt any 5 questions.

Mod.

Q- Questions Points | CO | BL No.

No.

Q1 | a) Derive the expression for wear strength of Bevel gear. 05
b) SKW of power at 720 rpm is supplied to the worm shaft as
shown in figure. The worm gear drive is designated as 2/40/10/5

Pitch cylinder
of worm
A Pitch cylinder

B R of wormn wheel

15

The worm has right hand threads and the pressure angle is 20°. The
worm wheel is mounted between two bearings A and B. 1t can be
assumed that the bearing A is located at the origin of the co ordinate
system and the bearing B takes complete thrust load. Determine the
reaction at the two bearings.

Q2 | a) Derive Stribeck’s equation for Rolling Contact Bearing. 10
b) A single row deep groove bail bearing is subjected to a radial
force of 8 KN and the thrust force of 3 KN. The shaft rotates at | 10
1200 rpm. The expected life Lo of the bearing is 20000 h. The
maximum acceptable diameter of the shaft is 75 mm. Select a 1|3 2
suitable ball bearing for this application.

LA
L

Q3 | a) Explain Mckee’s investigation for hydrodynamic bearings. 08 1

b) Design a full hydrodynamic bearing with the following

specification for machine tool application: 12
Journal diameter = 75 mm '
Radial load = 10 KN

Page 1l of 4



journal speed 1440 rpm
minimum oil film thickness = 22.5 microns

infet temperature = 40°C

bearing material = babbitt

Determine the length of the bearing and select a suitable oil for
this application.

Q4

b)

An automobile vehicle weighing 13.3 KN is moving on a level
road at a speed of 95 km/h. When the brakes are applied, it is
subjected to a uniform deceleration of 6 m/s>. There are brakes
on all four wheels. The tyre diameter is 750 mm. The kinetic
energy of the rotating parts is 10% of the kinetic energy of the
moving vehicle. The mass of each brake drum assembly is 10 kg
and the specific heat capacity is 460 J/Kg"C. Calculate
1. The braking time

il.  The braking distance

iii.  The total energy absorbed by each brake

iv.  The torque capacity of each brake

v.  The temperature rise of brake drum assembly.
Explain the two theories applied to friction plates.

12

08

2

Q5

a) Explain hydraulic actuators and its types in detail with
suitable examples.

b) A double acting cylinder is used in a regenerative circult as
shown in figure. The relief valve 1s set at 7 5 N/mm?, the
piston area is 150 cm?, the rod area is 40 cm® and the ﬂow is
20 gallons/min. Find the cylinder speed and local carrying

capacities for various DCV,

$3%

10

10

Lt | La2
LN

.

Q6

A 4-fall EOT crane has following specifications:

» Safe Working Load in kN =80 kN

Height to which load is raised = 15 m

2500 hours of service/year

Dead weight of hoisting system = 4 kN

Hoisting velocity = 10 m/min

Braking distance for hoist = §0 mm

Hook shank diameter = 90 mm

Hook nut outside diameter = 200 mm

Distance between side plates of snatch block = 400

20
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. mm

(iy Felect suitalle sire of rope of GR37 type Calenlafe, (ii)

thickness of cross-plate, (1ii) diameter, length, and wall thickness

of rope drum, (iv) Motor power for hoisting assuming overall

mechanical efficiency of pulley-gearbox as 0.9.

Q7 | a) Centrifugal pumps are commonly utilized in municipal water | 15 1 2 7
supply systems to transport water at ambient temperature.
Design a centrifugal pump for a system requiring a total head of
55 meters and a flow rate of 100 cubic meters per hour. The
pump is directly coupled to an electric motor. Determine the
required power, select an appropriate motor, and calculate the
dimensions of the suction pipe and the impeller. 3 4 7

b) Explain discharge of single acting reciprocating pump. 05

Annexure 1
(All symbols indicate their conventional meaning)
EOT Crane Design

] r
b * Ropearea, A = T 4w g

n Dimin d
o n=(FO0S from DDB) x Impact factor

Idwire —

Awire 1 .
d 15V’
o E' = corrected Young's modulus of wire = 76,000 MPa for 6x37 rope

i = total number of wires

No. of ' '
4
ds | ‘I 2 3 5 &

D] 16 20 23 25 2652

0 Dyyin /D as a function of number of bends in system
e Factors for permissible stress calculations
o Cys = duty/impact factor from DDB
‘ o Cyyr = basic stress factor = 3.15 for normal loading
o {5 = safety factor = 1.12 for mild stee!
s Rope drum

o Length of rope dlfurn = (2—::-51 + 12) s+ 1

o Crushing stress below rope groove of drum = ;F;—S
o Standard diameters of rope drum at the bottom of groove: 200, 250, 315, 400,
500, 630, 710, 800, 500, 1000, 1250 mm.
¢  Wheel Design
; ¢1= speed factor, interpolate between {rpm=100, ¢;=0.82) and

© P=Gin
{rpm=25, ¢,=1.03); ¢, = life factor; K= useful width of rail head
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Relative operating period of
lravel, %

Uptol6 | 161025 | 25t040

40 to 63

-]

Over 63

1.00

Cr 1.25

1.12

0.50

0.80

Some useful relationships for design of centrifugal pump:

r
ng = 3‘3[2 ; Suction pipe diameter, D; = ‘% +d,°

where Q' = (leakage factor) x Q, V, =V, = Ve,
QI
Vg

Intet vane width, b; =

where V,,,; = (0.8 t0o 0.9) x

Outlet vane width, b, =

Tl2Vms3

T .
Number of vanes, z = 13 ?"‘ sin 3,
1.25V,

nnhD,
tan f; = — U =

RE—RE
2(Rycos By~R; cOS 1)

Radius of curvature of vane profile (approx.) =

Zx360°xXmgH;p
Wi

. Z B (P, P i o = [
Deflection of shaft, Y = - (3 t 5 ), Whirling speed = ws = oL,

. g° g°
Volute radius pg = =t 2ry = C=

"V =4/2gH,

e = 0.023/n,
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Solve any 5 out of 7 Questions w M {{%
Figures to right indicate the full points o
Assume Suitable data wherever needed.

ND table are permitted.

.

Que. No. | Question Statement

CO

Points
™| Module
BL

Q1A

=)

Cot

(W3]

What do vou mean by Productivity?. What is the importance of Productivity? | 1
Explain the relationship between productivity and standard of living. State the
benefits of improving the productivity to various stakeholders.

QIB

—
=
—
[ #%]

State and explain the productivity measurement with necessary example. CO1

Q2A

[
S

Draw the figure showing the basic procedure of work study. 10 Coz2

Q2B

3=
e

What do you mean by standard time?. What allowances are used in computation | 10 COo3

of standard time?. Draw the relevant dizagram. The elemental timings are given |
in table to produce a component. Compute the standard time. Assume rest and
personal aliowance as 12% and contingency allowance 2 %. Compute no of units
to be produced in 8 hours. All work elements are manual ¢lements.

Element Observed Rating Remark
time
0.2 9 -
0.05 80 .
0.03 95 -
0.78 90 - i
0.06 110 -

0.05 105 -

0.02 85 Once in 5 pieces
(.06 80 !
0.10 90
. 0.04 90 Once in 20 pieces

= imle) ) m ol o) w)e

Q3A

What do you mean by Ergonomic Product Design? Illustrate the concept using | 10 3 4 | CO3
10 useful examples.

Q3B

CO3

L3
=

IHlustrate the concept of Design for Manufacturing and assembly with suitable | 10
examples.

Q4A

Illustrate the adoption of industry 4.0 technologies to orgnise a Technical | 10 3 5 | CO2,
Festival in SPCE. Consider all key technologies in industry 4.0 basket. CO3
Prepare a table with following columns.




Name of key activity/ name of industry 4.0 technology / potential feature of
technology impact expected in terms of time , efforts, cost , quality, delivery ,
service ete.

Q4B

Prepare a Roadmap for lean implementation in Automobile industry.

10

O3A

Prepare a Project Charter for the project of your choice like SPCE Racing Car
Design manufacturing and participation , SPCE WAVE —aeroplane Design
manufacturing and participation etc. Prepare the project life cycle.

10

h

Q3B

The time estimates for the activities of a PERT network is given below.

Activity fm t '

-2 9

1-3 9

1-4 9

2-5 10

3-5 13

4-6 ; 10

5-6 b 14
1 Draw the project network and identify all paths through it. 2.Find project
duration and CP. 3.Compute standard deviation and variance of project length.
4. What is probability that the project will be completed at least 4 weeks earlier
than expected? Show the method only.

WAV FN W PN N P
S N I N WU R N O

10

®

Q6A

. lesser than Normal duration?

Refer the Project Data given below. Find Normal duration and Minimum
Duration. What is the percentage increase in cost to complete the project in 2days

Depende | Normal  } Crash Normal | Crash |
nee duration | Duration | cost Cost
- B 6 700 900
A 600 700
A 500 700
A 400 600
B.C 500 600
C.b 600 700
EF 4 3 700 900

Activity

Lhjla

EES e N AW
Lo a2

Q|=imic| el |.

10

6.7

co3,
CO4 ‘

| Q6B

Refer the following project data. The contract specifies the project must be
completed in 14 weeks. The company will assign a fixed minimum number of
workers to the project for entire duration. Find the optimum schedule.
Activity Duration Predecessor Crew size

4 Nong
None
A

A

B

B
D.E
F,.G

.

sl [l ieall collwl [@livnii
Laird [ rofroits|wia
AN RVRREVEL Fw RSN S R o)

14

6.7

Q7A

Draw a detailed cause and effect Diagram to showcase the Risk involved in
Project Procurement Process. Consider Plan, Conduct, Control and Close as the
important processes in Project Procurement Process.

10

M6

M7

CO1
CO4




Q7B Refer the following project data, Draw the project Network. Find Critical Path
and Project duration, Find E and L for each event. If the activities 6-9, 7-8,4-3
require a piece of equipment one at a time, Will it affect the project? Find the
schedule. ' .

Activity ' Time in days ]
1-2 , 3 '
14 ‘
1-7
2-3
3-6
4-5
4-§
5-6
6-9
7-8
g-9

0

tud [ —

[o RV RN Y N RFEE N o N F R

®

10

‘Mé

M7

CO?

COo3
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e Answer any FIVE questions and make suitable assumptions if required.
+ Figures on right 1n square bracket shows maximum marks for a particular sub-question
» Figure on the extreme right shows course outeome number (CO)Y Bloom’s Texonomy (BT).

C T T AUExamine the mathematical Structine of Pattial Differenfial EqUations (PDESyand T I T 2T
outline their key characteristics. Based on this, provide an analysis of how energy
conservation and momentum conservation equations reflect these properties.

. B. A cubical metal block of a side tength L, is metted n a furnace. The initial temperature

= of the block 1s T4, the melting point s Trr, and the final temperature 1s 7, where 7> T,
i, The block receives a constant heat flux ¢ due {0 radiation from a heat source and also
loses energy by convection (heat transfer coefficient 4) and radiation to the surrounding
air at 7.

(a) Listing al} assumptions develop a mathematical model for it
{b) Interpret the case and plot the varation of temperature with time,
{¢)} Select and name a numerical scheme to obtain the solution.
2. A. Enumerate and elaborate on the commonly used flow and thermal boundary 10 12
conditions, providing detailed reai-life examples to illustrate each scenario effectively.
B. A plate of thickness 3 cm and 18 m|t1a]iy at a umform temperature of 1000°C. At time t
= 0, the temperature at the two surfaces is dropped to (°C and maintained at this value.
The thermal diffusivity of the material is o = 5 x 10" m?%s. Write an appropriate
mathematical model and develop discretized equations for it. Solve this problem by a 10 34
numerical method to obiain the temperature distribuiion as a func‘non of time and space.
Show results in tabular ﬂ)rm
The case can be modeled as 1D - iransient heat conduction problem,
3. A. What s the significance 01‘ the ADL {Alternaiing Direction Imphicit) scheme? Explain 160 1/2
. the procedure for its numertcal implementation, Demonstrate how this method enhances
- the solution {)f a trans:ent problem

"B. Thic fenipérature variation in ‘an extended ¢ylindrical surface, (or the onié diménsiénal ™™ ]0 Co

10 1,4/3 |

approximation, ts given by the equation 3,43
dﬂr e (T-T)=0 atx=0:T=T and atle;:’ﬂmﬁ
dx® kA ‘ dx

Where LD are length and diameter respectively of extended surface.

D=2om, h=20W/m’K, k=[5W/mK, L=23 cm, Te=80°C , T4=20°C

Use finite difference method to evaluate temperature at 3 evenly spaced locations. Show
calculation for five iteration in tabular form using appropriate numerical technique.

4, A. For monotonic convergence of one dimensional convection-diffusion problem the ¢ 171
stability 1s linited by iPel < 2 if central difference scheme is used to treat convective

terms. How this restrictions can be avoided. Explain any two methods.

B. An industrial orgamization produces four items xi, xz, x1, and x2. A portion of the

amount producad for each 15 used in the manufacture of other items, and the net product is 10 2334
sold. The balance between the output and the production rate, resulting

from various inputs, gives rise to the following four linear equations:




Sy, + 2v,= 37
FACE 2 2.\,\:_-. + 2y, =00
Bxy + 9y = 4
Solve this set of equations by the Gauss-Seidel and Jacobi method.

Consider the heat conduction in a square plate of unit thickness as shown below; Using 20 3445
finite-volume method with an appropriate number of grids {4x4} points. Develop all
discretized equations and show the calculation for 3 iterations excluding initial guess.
L a
Dar
®
A, What is the checkerboard problem? Jliustrate it and explain how staggered and semi- 5 112
staggered meshes resolve this issue.
B. How do numerical solutions Tor flow problems differ from thermal diffusion problems? &
Discuss the complexities of soiving flow problems. _
C. What is SIMPLE algorithm? Derive pressure correction gquation for a 2D flow 10
problem,
20 3448

Consider the square channel shown in the sketch operating under stcady-state conditions.

The inner surface of the channel is at a uniform temperature of 600 K, while the outer

surface is exposed to convection with a fluid at 300 K and a convection coefficient of 50

‘Wim?K. .

(a) Analyze and ldentify a mathematical model for the case in the differential form

{b) Find an optimized computation domain for it and explam.

{c) Suggest a solution with relevant calculations which shows the nodal equations of all
nodes and the temperature distribution.

= 1 WImH

dk_ ok %ok_gok_ k%

@




- b.’/\
END sz\%/lmm EXAMINATION DEC/JAN 2024-25
(. | "
Program: Mechani Engg M V//L Dauration: 3 hour

Course Code: PE-BTM 755
Course Name: Automobile Engineering

Bharativa Vidya Bhavan's

(Government Aided Autonomous Institute)-
Munshi Nagar, Andheri (W) Mumbai — 400058

N

Note: Attempt any FIVE questions out of remaining six questions.
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Maximum Points: 100
Semester: VII

Draw neat schematic diagrams wherever is necessary, highlight important points of answer
Assurmne suitable data if necessary and mention it.

Estimate torque transmission capability by a three plate clutch, which has an

| average radius of 25 cm and it is coated using ofganic material (having

coefficient of friction as 0.35)7 After release of the clutch pedal, spring
assembly applies 75 N of axial load on the clutch plate.

Q Questions Pi | BL
No
Q1 | Draw neat sketch of entire set Lip of hy&aﬁlic power steermg:7 T EO 3
A | Give function of each elements of set-up?
Obtain expression for maximum possible brake foroe from rear wheel and | 10 | 3
front wheel?
Q2 | Draw neat sketch of Friction ellipse, Friction coefficient Vs Wheel slip ratio? | 10| 1
A | Give its significance in respect of antilock brake system?
Obtain expression for dimension of links (track rod and tie rod) usiﬁg" 10 |3
trapezoidal steering mechanism?
.Q3. Obtain expression for maximum tractive offort available in case of Front | 10 | 3
A | wheel drive?
Write short note on Unibody construction and Space frame? 16 11
- Q4 | Draw sketch of Air suspension system and explain its different functions? 16 12
A | Give classifieation of suspersion system based-ontwo-criteria®— — o] .
B | Draw neat sketch of typical passenger car type automobile body? Give anyof | 10 {3
its 4 parts function/purpose?
Q5. | Draw and explain real prime mover characteristic for torque and power | 10 |3
A | characteristic Vs engine speed?
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B | Write short note on Ignition advance and explain any one mechanism using | 10 [2 |4
sketch for attaining Ignition advance? ' ‘
Q6 | Give classification of Automobile vehicles based on Load, Fuel source, Body, 10 {2 |1 1 |
A | and Transmission? Also draw its sketch?
B | Give working principle of motor vehicle hom system with the heip of neat | 10 |2 {4 -6 _
sketch? | |
Q7 | Derive final expression-for thermal efficiency of Dual air standard cycle with.{ 16 |2 |2 |71
A | the help of necessary P-V and T-S diagram?
Explain any one type of window regulator system? 5 [2 4. 6
C | Draw neat sketch for Capacitance Discharge Ignition System? 5 13 14 4
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1) Solve: Any FIVE Questions..

2) Answers must be SPECIFIC and in legible handwriting.

3) Draw neat system diagram/s and T-s diagrams wherever necessary.

4) Use of ¢harts / tables for material properties and T-s chart for cryogens approved
by examiner is permitted. -

5} Assume suitable data wherever necessary and state the same.

T

sciences i) Food preservation.

Q. w &

o, Question %’ 8 P .g

. =

1. [ a) Defme Cryogemcs Differentiate: between refrigertaion and | 10 | 1} L, it, T
- —borrogenics:—Deseribes - Applications_. of .cryogenics in, 1..space W.LM“L oL

b) Explain: i) Meissener offect. Draw: Neat sketch i) Transition | 10 | 2 Wik 2
temperature i) Critical field strength and iii) Critical current. vi
Evaluate: Threshold current for an Indium wire of 1.3 mm diameter

at 3 K. Assume parabolic rule holds true.

!\J 8

2. | a) State: Any two matorials which are the most preferred in 10 Lt 2

cryogenic applications. Explain; Reasons for the same in terms of
properties of these materials. Cheose: The suitable, material from

the materials listed in the table below for the Inner vessel of dewar
for storage of LH; at 1 atm. Justify: Reasons for the choice of
material with the criterion applied.
o e s mmesad . Density
Mate ; i .
aterial tkg/m®) !
2024 T4 Aluminum 2740
$3-304 7806
| Moniel 8885
Beryllium Copper 8300
! Teflon 2300 }
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' Copper = 27 g/mol. Discuss: Variation of electronic and lattice

) Explain; Criterion for determination of speciﬁc‘heat of solids at
‘cryogenic. femperatures with terms and formulae used. Evaluate:
Percentage contribution of electronic specific heat (Cve) in the total
specific heat (ey) for Aluminumlat temperature of i} 20 K and it) 2K. !
Universal Gas Constant B = 8.31434 J/mol.K and atomic weight of

specific heat of metals at extreme low temperatures from the results

obtained.

10

a) Explan: i) Inversion curve and i) Maximum inversion tempertue
(Ti Max.}- Compare: Advantages and disadvantages of use of
Isenthaipic and isentropic expansion in the gas liquefaction system.
Evaluate: |y and ys for expansion of air from 200 atm, 300 K to 100

atm. Draw: neat T-s diagram.

10

m, i 3
IV,
vi

b} In an Ammonia pre-cooled Linde-Hampson liquefaction system
for Argon gas. the gas enters the reversible isothermal compressor |
ot 2685 K and 101.3 kPa and Is compressed to 100 atm. Refrigerant
Ammonia gas enters the compressor at 620 kPa with an enthalpy of
1454.2 J/ig and is compressed reversibly and adiabatically 1 1970
kPa with an enthaipy of 1618 J/g. Ammonia is then condensed in a

water-cooled condenser and enters the expansion valve as a
saturated liquid with an enthalpy of 416.14 J/g. The refrigerant mass
flow rate ratio r = 0.070. Evaluate: i) Liquid yield ity Work of
compression per unit mass of the gas liquefied and iif) Figure of

Merit. Draw: neat system diagram and T-s diagram.

10

it

Wi

a) Explain: o-Hz and p-H. Draw: 2 neat skelch. Discuss:
Significance of ortho to para-Hydrogen conversion for LHz from
cryogen storage point of view and remedial measures (o control |
ortho to para-Hydrogéh. Draw: neat system diagrams of

arrangements for the same.

10
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T ! b)in asimple Linde-Hampson iquefaction system, Nitrogen gas at 10 1411,V 4

101.3 kPais compressed to the compressor exit condition of 200 atm
| and 300 K. The effectiveness of heat exchanger is 0.965. Evatuate:
i) Liquid yleld n) Work of compressxon per “unit mass’ of the gas'}

liquefied iii} -Minimum effectiveness of heat exchanger required.

‘Draw: neat system diagram and T-8 diagram.

5. | a) Justify: Necessity of i) vacuum and ii) insulation in cryogenic i 101 4 li, 5
\

applications. Draw: Neat sketch of a cryogenic storage vessel

. showing main parts and insulation.

b) Explain: Classification of cryogenic insulations with example and | 10 | 3 vl 24
significance, advantages and drawbacks of each. Justify: Preferred

use.of Multiayer Insutation (ML) in cryogenic systems as compared

to other types.
L_G. a) State: D'fferent types of vacuum pumps. Explain: Working of 10 | 3| L1 6
diffusion pump Draw; neat sketch. ' ,
b} Discuss: Various Health hazards assocuated w:th cryogenlcﬁ EETNEY W 7 0
systems and measures for personal safely in cryogenic plants.
7T Write short notes on ANY THREE of the following: 20 ]
. i a) Phases and isotopes of Helium 2 2
} b) Claude system of liquefaction 4 .
. ‘! c) LN2 pre-cooled Linde -Hampson system for iquid Neon 2 2.4
. [ d) Vacuum gauges for cryogenic applications 3 I 6 |
ll e) Safely considerations for crycgenic plant 3 7
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Course Name: Introduction to MEMS Semester: VII
c_____,

Notes:

1. Question number 1 is compulsory

2. Solve any four questions from Q.2t00Q.7

2. If necessary assume suitable data with justification
3. Draw neat labeled sketches wherever required.

Q. No. Questions Points | co | BL | M-

’ Only draw labelled sketches depicting working principle of (i) 110

> [ Chemical Vapour Deposition Technique (ii) Electrophoresis | 20 5 o7
systems (iii) Micro pressure sensor (iv) Optical Lithography
For the comb-driven actuator shown in Figure 1, determine the
voltage supply required to pull the moving electrode 10 microns
from the unstretched position of the spring. The spring constant
k is 0.05 N/m. The comb drive is operated in air. The gap d
between the electrodes and the width W of the electrodes are 2
microns and 5 microns respectively. The e=1.0 for air ag
dielectric material and €0=8.85 Pi/m
- @-

2(A)

Spring

constant k |
AN :

.~ Moving clecitodss

/ /y/ 7777,
Stationary electrodes

] Widih of Electcodes, W

Figure 1 Comb drive actuator 10 34 |4 3]
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2(B)

Estimate the voltage output for thermopile shown in Figure 2 if
copper wires are use for the thermocouples with hot junction
temperature at 120 degree centigrade while cold junction is
maintained at 20 degree centigrade. Consider Seebeck
coefficient for copper being 38.74 microvolts per degree
centigrade,

Hot juneiion
region, Tg,

sajdacoouumyy

77 ol e

g
B
..g .
k]
ga
=3

Figure 2: Thermocouples in parallel arrangements with voltage

output in series.

10

3.4

3(A)

In parallel plate capacitor, the two plates have identical
dimensions of L=W=1000 microns with a gap of d= 2 microns.
Air is the dielectric medium between the two plates. Consider
permittivity of free space (vacuum) being 8.85 pF/m Farad and
relative permittivity of dielectric material (air) being unity.
Determine the voltage ratio (Vo/Vi) for variation of the gap
between two flat plate electrodes. For calculation consider gap
between electrodes being 2, 1.75, 1.5, 1, 0.75, 0.5 (all
dimensions in microns).

10

34

2.3

3(B)

Explain Reactive Ion Etching (RIE) and Chemical Etching with
neat sketches.

10

4,5

4(A)

Explain LIGA process with neat sketches. Provide merits of the
process on other MEMS processes

10

4 (B)

Discuss part fabrication process plan in Bulk Lithography with
neat sketches

10

3 (A)

With neat sketch explain dual axis motion sensor

10
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5(B) Explain with neat diagram Scanning Electron Microscope 10 3 2 7
6 (A) Explain Laser Doppler Vibrometer with neat diagram 10 3 4 6
6 (B) Explain microstereolithography with neat sketch. 10 4.5
7 (A) Differentiate between Micro-electromechanical Systems and 10 ! 3 7

Micro-electronics

Explain smartness in micro systems. What are the technology
7(B) driving smartness in micro systems. Discuss considering any | 10 4 3 7
one of the case study.
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» Figures to the right indicate full marks -
~» Draw neat sketches & figures wherever required

* S0lve any. 5 qUESHIONS OUL.Of SEWEIL e oo vomre s e ot st et St

P
i

Q.No. Questions Points [ CO BL PI

- (1) Explain the fundamental principles of
Industry 4.0. How do these principles differ [05]
from the previous industrial revolutions?

Q.1 }(2) Describe the lifecycle of a Digital Twin
(a) | Prototype (DTP) transitioning to a Digital
Twin Instance (DT]) and finally a Digital Twin
Aggregate (DTA). How do these stages add
i -t. - -pvalue-to engineering processes? Provide neat
sketches.

,2,3] 2 ;321

- {05]. |

Discuss how Block chain ensures data

(b) integrity and security in Digital Twin
ecosystems. Provide an example of its

application in supply chain management,

{10] 11,2,3] 2 |3.2.1

Q.2 'how data is analyzed using Predictive
() |Maintenance machine learning algorithm
| along with neat figures '

- |'What is Predictive Maintenance? Explain
. {10) 11,23 2 [54.1

Discuss how Digital Twins enable

(b) simulation-driven design in engineering,.
Provide examples from fields like Mechanical,

electrical engineering and construction.

[10] 1,2 2 |54.1

| Imagine a Digital Twin system integrated
Q.3 {with AR/MR technologies for wurban| .
{a) |planning. Propose.a solution to enhance | [10] 2’3 3 551

public engagement using these technologies. ‘

A manufacturing company plans to use a

Digital Twin for predictive maintenance.
(b) Analyze how Big Data Analytics and Machine (10} 23 3 1551
Learning can process and interpret data to |
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optlmlze mamtenance schedules.

A manufacturing unit wants 1o umplement an|

IloT platform for" predv‘twe maintenance.
Describe how data is collected, stored,
analyzed, and wsuahzed in thls process with

| neat figures? - - .- e e b

[10]

23 |

o A oy e

'5.5.1

SR LR

Explain the role of Buﬂdmg Information
Modehng (BIM] data in Digital Twins. How

rrrrr

leammg enhance the1r fun«ctumaathty"J

[10]

1,2,3

5.5.1

Explain application of digital twin in Smart
Cities in detail along with neat sketch?

[10)

3,4

5.5.1

R

Digital Twin technology is transforming
industries by enabling new business and
revenue models in Smart Cities, Smart
Manufacturing, and Smart Factories.
Discuss how Digital Twins can be leveraged
to create innovative business models in these
domains.

[10]

2,3

35.1.2

A factory uses ERP for resource allocation
and MES for production control. Propose &
framework for integrating Digital Twins into
these systems with neat figure tc achieve
better synchronization and decision-making.

[10]

3,4

5.5.1

(b)

How can Digital Twins be integrated with
Customer Relationship Management (CRM)
to personalize customer experiences and
enhance satisfaction? Propose a framework
of their integration with neat figure?

[10]

3,4

5.5.1

Q.7

Write Short notes on {any three)

[20]

2,34

5.4.1,
5.5.1

Digital twin in Smart Containers
Digital twin in Warehouse
management (WMS)

DT in Product Development

DT in Logistics

DT in Construction Industry

Digital twin driven power transformer
DT in Asset Maintenance

dedked ke dok Rk ok e ke Kedkeok ek All the Best bkt a2 E g T A T Y T
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-
Zolve any 5 questions out of seven

?—zgures 'tc; the right indicate fult marks
Draw neat sketches & figures whergver required

Duestiong

Duration: 3 hrs.

-t

R

| (1 ddentify the primary drivers of Endusﬁ:}zﬁm? tha
context of Sman Cite 'S, Hc} can ihoese drivers

4 My
address issues like whan polition and energy
ﬁ'z{ ﬁ.c ﬂnp‘;‘ b

{2 }r*c:w can SOANR- 3*555".« tag:rmiﬁif*gy fg g

!ﬁgmﬁm ?oFiow

betiar visuals

A
— 1

o

PP S

Explain the
an o whan  scnssi
techrologies bruige
neai figure

TR SRR

Funinin tha varous

[ T R it i e g s o e ok

; Explain the inter

i fgchnologies w":éi

i fgures?

b« Intarnet of Things (1OT)
'

By deta ;‘-'w»wigm

» E’xfizar.,hsm L EEETHNG

Explaln Smanl Parking Syelem [SP8)
neat 5 ‘:‘:iﬁlf‘ ¥ Ai&:f: write the herafits o iy
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H
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%
' 2

What are the key differences between Traditional,
Digital & Smart Governance? Explain Smart

15 | Govermmance along with various stakeholders in l [10] 34 551
{(z) |terms of citizen parlicipation and decision-making ’ -
with neat figures?
Explain Future of Smart Cities? Also explain new
(b) | business & revenue models with respect to Smart | [10] 2,3 51.2
Cities
A Smart City uses an lioT platiorm to monitor traffic
Q.6 | patterns. How can the collected data be ieveraged (20] | 34 55.1
fo improve urban mobility and reduce congestion? | .25 L 2T LT o Sty
| Also Provide neat sketch of architecture. ] 7
Q7 | Wite Short notes on (any three) (20] | 234 e

Simart Economy
Smart Transportation
Smart Buildings
Smart Education
Smart Maintenancs

4 © & &« 9 @

Smart Environment

ik kfkiech i akdk ik AE] the Best ARdkdrk bl h ki d b d Adhdrn
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