| GBESBCHENE

Seventh Semesftler B.E. Degree Examination, Dec.2019/Jan.2020
Energy Engineering

Time: 3 hrs. Max. Marks: 80
3 Note: Answer any FIVE full questions, choosing ONE full question from each module,
3 Module-1
= 1 a Enumerate and explain the steps involved in handling of the coal. (08 Marks)
':3:, b. Explain the traveling grate stoker. with a neat sketch, (08 Marks)
3
g2 OR
gz 2 a. What are the different types of cooling ponds and cooling towers? {06 Marks)
E e b. Define Draught and cxplain forced draught. with a neat skeich. (06 Marks)
= W ¢. Explain the function of air — preheater and superheater in thermal power plant. (04 Marks)
£a
= Module-2
= 3 a. Draw the layout of a diese]l power plant. (06 Marks)
= % b. Show the different methods of engine cooling. (04 Marks)
e Z ¢. [Lxplain different methods of starting the diesel engine. (06 Marks)
-
25 OR
3 4 a. Classify hydro — electric plants. (02 Marks)
§ﬂ{;l b. Explain the necessity of using the components like surge tank. gates and valves in hydel
g " power station. (06 Marks)
£ E c. At a particular site the mean discharge (in millions of m?) of a river in 12 months from
i—g January to December are 30. 25, 20, 0, 10. 50. 80. 100, 110. 65. 45 and 30 respectively.
T o Draw the flow duration curve on graph sheet. Also estimate the power developed in MW if
ﬁ_i the available head is 90m and the overall efficiency of generation is 87.4%. Assume each
z e month of 30 days. (08 Marks)
é = 5 a. What is Pyrheliometer? With a neat sketch, explain its working principle. (07 Marks)
g "3 b. Explainthe following : 1) Solar constant i) Extraterrestrial radiation
é*n iii) Global radiation. (03 Marks)
52 c. With a neat sketch. explain the working of space heating and cooling by using solar
g2 collactors. (36 Marks)
©< OR
" - 6 a. Explain with neat figure working of a solar photovoltaic cell. (08 Marks)
%'. b. Lxplain the applications of solar photovaltaic cells, (08 Marks)
E
5 Module-4
= 7 a. What arc the major problems associated with wind power? Explain horizontal axis wind mill
B with sketch. (08 Marks)
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b. A horizontal shaft. propeller type wind turbine is located in area having the following wind
characteristics :
Speed of wind 10m/s at | atm and 15°C. Calculate the following :
i) Total power densily in wind stream, W/m®.
1) Maximum possible obtainable power density in W/m?.
ili) Actual obtainable power density in W/m” assuming 40% efficiency.

iv) Total power from the wind turbine of 120m diameter. (08 Marks)
OR
8 a. Describe the principle of power generation methods vsing tidal energy source. (08 Marks)
b. What are the advantages and limitations of Tidal power generation? (08 Marks)
Module-5
9 a. Explain Photosynthesis with example. (08 Marks)
b. Explain briefly method of biomass gasification. (08 Marks)
OR
10 a. Mention the different types of tuel cells. (02 Marks)
b. Explain a simple MHD generator and its working with figure. (08 Varks)
¢.  With a sketch. explain the working of "Hot dry rock™ geothermal plant. (06 Marks)
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Seventh Semester B.E. Degree Examination, Dec.2019/Jan.2020
Fiuid Power Systems
Time: 3 hrs. Max. Marks: 80
- Note: Answer any FIVE full questions, choosing ONE full question from each module.
g Module-1
£ 1 a Define Pascal's law and its applications. (06 Marks)
€ b. Briefthe various components of hydraulic system and its fluid power symbol. (06 Marks)
E ¢.  What are the four primary functions of a hydraulic fluid? Name the various fluid properties
E that a fluid should possess. (04 Marks)
52
&=
2% OR
§ =1 2 a.  With a neat sketch, explain the working of a hydraulic filter. (06 Marks)
o 1L b. What is the purpose of seals in fluid power system? List the various lypes of seals used on
24 fluid power system. (06 Marks)
% el c. Briefthe various advantages of fluid power system. (04 Marks)
285
5 E Module-2
g z 3 a  With a neat sketch explain the working of external gear pump. (06 Marks)
s b. Classify the various types of accumulators. Explain the construction and working of btadder
é & type of accumulataor. _ (06 Marks)
R c. A vane pump is to have a volumetric displacement of 82 cmm®. It has a rotor diameter of
BE 5 ¢m, a cam ring diameter of 7.5 cm, and a vane width of 4 cm. What must be the
'g E eccentricity? What is the maximum volumetric displacement possible? (04 Marks)
s OR
= 4 a. Explain the working of hydraulic cylinder cushioning with a neat sketch. (06 Marks)
§ g b.  What are the various types of hydraulic cylinder mountings? Brief them with a neat sketch.
3 = . (06 Marks)
o & ¢. A hydraulic motor has a 100 em” volumetric displacement. [f it has a pressure rating of 140
5 5 bar and receives oil from a 0.001 m’/sec theoretical flow rate pump. find the motor:
3 £ (i) Speed (i1} Theoretical torque (iii) Theoretical KW power (04 Marks)
% o Module-3
2% 5 a. Briefthe construction feature and working of pressure relief valve. (06 Marks)
=N b. Explain the regenerative circutt and its application. (06 Marks)
% > c. With a neat sketch brief the working of check valve. {04 Marks)
et
” OR
= 6 a. Explainthe working of 4/2 manually operated direction control valve with a neat sketch.
= (06 Marks)
= b.  With a neat circuit explain the working of sequencing hydraulic circuit and its application.
2 (06 Marks)
g c. Explain the working of metering in hydraulic circuit with a suitable sketch. {04 Marks)
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Module-4
7 a. [Lxplain the working of pneumatic filter with a neat sketch, (06 Marks)
Brief the various components of pneumatic system and its fluid power symbol. (06 Marks)
c. Bricfthe working of quick exhaust valve. (04 Marks)
OR
8 a. With a neat sketch explain the construction and working of pneumatic lubricator. (06 Marks)
Explain the working of single vane rotary cinder with a suitable sketch. (06 Marks)
c.  With a neat sketch explain the working of shuttle valve. (04 Marks)
Moduie-5
9 a. With a suitable pneumatic circuit. explain the indirect actuation of double acting cylinder
using memory valve. (10 Marks)
b. Explain the controlling of double acting pneumatic cylinder using solenoid operated
direction valve with a circuit. (06 Marks)
OR
10 a. Explain the sequencing of two cylinders A and B using cascading method circuit for the
cylinder sequence AB'B A (10 Marks)
b. Design a suitable electro pneumatic circuit to control of a double acting cylinder wsing 2
single limit switch. (06 Marks)
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Seventh Semester B.E. Degree Examination, Dec.2019/Jan.2020
Control Engineering

Time: 3 hrs. Max. Marks: 80

Note: Answer any FIVE full questions, choosing ONE full question from each module.

Module-1
1 a Witha block diagram differentiate open loop and closed loop system. (08 Marks)
b. Discuss the main requirements of an ideal control system. (08 Marks)
OR
2 Explain following types of controller with block diagram and state its characteristics.
(i} Proportional
{i1) Proportional plus derivative
(ir) Integral
(iv} Proportional plus integral (16 Marks)
Module-2
3 a Obtain the transfer function for an armature controlled D.C motor, which relates output
angular displacement (Q} with input vollage (e). (08 Marks)

b. A thermometer is dipped in a vessel containing liquid at a constant temperature of 8.
thermometer has a thermal capacitance for storing heat as C and thermal resistance to limit
heat flow as R. If the temperature indicated by thermometer is 8. obtain the transfer function

of the system. (08 Marks)

OR
4 a. Obtain the overall transfer function of the block diagram shown in Fig.Q4(a) by reduction
technique. (10 Marks)

entification, appeal to cvaluator and for equatiens wristen eg, 4248 = 50, will be treated as malpractice.

1. Un compleiing your answers, compulsorily draw diagonal cross lines on the remainmng blank pages.

; >

o cee)

:

g Fig.Q4(a)

s b. Discuss Mason’s gain formula and define the following terms used in signal flow graphs.

b7 (i) Node (i) Branch gain (iii) Forward path (iv) Path gain  (v) Feedback loop
— o (vi) Self loop (06 Marks)
g
z Module-3
E 5 Obtain the expressions for Peak time. Rise time. Maximum overshoot and scttling time for a
2 second order control system in terms of damping factor and nature frequency. (16 Marks)
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6 Skeich the root locus of unity feedback system whose forward path transfer function is

k

G(s) = ————
s(s” + 35+ 6)

Determine the range of k for the system to be stable.

15MIE73

{16 Marks)

Module-4
7 Draw the Bode plot for the following transfer function and determine gain margin and phase
margin.
10.5
G(s)H(s) = (16 Marks)
{(s+02)s+0.8)(s+10)
OR
8 Using Nyquist criterion. investigate the siability of a system whose open lcop transfer
. . k
function is G(s)H(s) = - {16 Marks)
(s+1Hs+2)s+3)
Module-5
9 Obtain the transfer functions of the following types of compensators:
(1) Lag compensator
(1) Lead compensator (16 Marks)
OR
10 a. bxplain the {ollowing :
(i) Kalman's test of controllability
{i) Kalman’s test of observability (06 Marks)

b.  Determine the controllability and observability of the systems represented by

-3 1 1 0 1
t=|-1 0 I|lx+[0 0]u
0 0 | 2

0 0 |
I 1 0

he
Il

*ok k%

2ol?2
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Seventh Semester B.E. Degree Examination, Dec.2019/Jan.2020
Tribology

Time: 3 hrs. Max. Marks: 80

Nofte: 1. Answer any FIVE full questions, choosing ONE full question from each module.

o 2. Use of Design Data handbook is permitted.
?i;_ Module-1
E 1 a. What is Tribology? Explain in detail Historical background of Tribology. (08 Marks)
e b. Explain the industrial importance of Tribology. (08 Marks)
2
g OR
_5_5,—_5 2 a. Listout different types of viscometers. l:xplain any one with neat sketeh., (08 Marks)
23 b.  What are the lunctions of lubricants’? Explain, (08 Marks)
£d
EXA Module-2
£ 3 a. Deline Friction, What are different types of Friction? Explain. (08 Marks)
5 & b.  What arc the different methods of measuring trictional force? Explain any one. (08 Marks)
=5 OR
gz 4 a.  List out wear mechanisms. Explain any one wear mechanism? (08 Marks)
i‘ = b. List out various wear testing methods clearly. mentioning their standards. (08 Marks)
23
= Module-3
3;,?:: 5 Derive Revnolds 2D equation with assumptions. {16 Marks)
=5
OR
L 6 a. Decrive an equation for load carryving capacity for a [dealized Journal bearing. (10 Marks)
52 b.  An ldealized full Journal bearing has the following specifications:
£ ;-'; Diameter of the Journal = 50 mm, Length of the bearing = 62.5 mm
SIE Specd of the Journal = 1200 rpm., Radial clearance = 0.023 mm
5§ Viscosity of lubricant = 11 CP. Attitude. € = 0.8
2.2 Caleulate (1) lLoad carrying capacity (ii) Ce-elticient of friction (iii) Power loss of the
5z bearing (06 Marks)
A
2w Module-4
%—5 7 a. Derive an expression for foad carrying capacity of a plane slider bearing with a lixed shoe.
g5 (10 Marks)
= ,} b. A shider bearing has a pivoted shoe by the following data:
O, j Length ot'the shoe in the direction of motion = 50 mm

Width of the shoe = 64 mm

Slider velocity = 5.5 m/s

L.oad on the bearing = 8025 N

Viscosity ol the lubricant = 31 CP

Determine minimum oil film thickness. power loss and coefficient of friction of bearing?
The inclination of the surface corresponds to minimum co-efficient ol friction? (46 Marks)

Importunt Note .
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OR
8 a. Derive an expression for hydrostatic step bearing pressure distribution. {08 Marks)
b. A hydrostatic step bearing has the following specifications :
Diameter of the shaft = 152 mm
Diameter of'the pocket = [02 mm
Vertical thrust on the bearing = 65000 N
[xternal pressure = 0 ’
Shafl speed = 900 rpm
Viscosity of lubricant = 24.15 CP
Ol film thickness = 0.127mm.
I'ind (i) Supply pressure (i) Quantity of oil flow (iii) Power loss in the bearing (iv)

Frictional lorce (v) Co-efficient of {riction. (08 Marks)
Module-5
9 a. List the characteristics of bearing materials. Explain any two. (08 Marks)
h. Determine the common bearing alloys. Explain any two alloys. (08 Marks)
OR
10 a.  What is Surface Engineering? Write a brie[ history of Surface Engincering? (08 Marks)
b, List out Traditional Coating Techniques? Explain any two. (08 Marks)

N -
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Seventh Semester B.E. Degree Examination, Dec.2019/Jan.2020

Mechatronics
Time: 3 hrs. Max. Marks: 80
Note: Answer any FIVE full questions, choosing ONE full question from each module.
: Module-1
E: 1 a. Define Mechatronics. Explain any one application of the mechatronic system with neat
= sketch. (08 Marks)
" b. List the objectives. advantages and disadvantages of mechatronics. (08 Marks)
3
S OR
¢ % 2 a. lllustrate a typical sensor showing transducer and signal conditioning unit. {08 Marks)
;:“E b. What is Hall effect? Explain the hall effect with neat sketch. (08 Marks)
o &
=7 Medule-2
i 3 a. What arc micro-controllers? Distinguish between a microprocessor and microcontrollers.
ER (06 Marks)
5 o b. Explain with a neat sketch the internal architecture of Intel 8085 microprocessor. (10 Marks)
S g
== OR
[ o dq - .
9 - 4 a. Write a short note on "BUS" related to 8085 microprocessor. {08 Marks)
E= b. Define the following terms with respect to microprocessor:
3 & i) Fetchcycle i) Acecumulator i) Interrupts iv)} Stack pointer. (08 Marks)
o9
= Module-3
&8 5 a. Define programmable logic controller. Briefly explain external structure of PLL.C. (12 Marks)
0 — o o - ~ .
x £ b.  Enlist applications of programmable logic controllers. (04 Marks)
g =
<8
25 OR
I ;2 6 a. Mention the different parts of a robot and briefly explain any three parts ot'a robot.
;:_f. & (08 Marks)
§° b. Explain functional requirement of robot. (08 Marks)
P
% 8 Module-4
== 7 a. With neat sketch explain the Ratchet and power mechanism. (08 Marks)
2% b. List the applications of cams in mechanical actuations. (04 Marks)
grl e c. Explain the method of transmitting power between two shafts. (04 Marks)
5§ OR
o i 8 a. List the mechanical switch classification and explain any one in detail. (08 Marks)
S 2 b. Explain with neat sketch permanent magnet stepper motor, (08 Marks)
—
g Module-5
=] . o - ~ qr . .
Z 9 a. Listclassification of direction control valves used as fluid flow system., (04 Marks)
E b. List the advantages of hydrautic system. (02 Marks)
g c.  With neat skelch, explain the construction details of hydraulic system. (10 Marks)
OR
10 a. With neat sketch explain pressure relief valve. (08 Marks)
b.  What are the types of rotary actuators and explain with sketches. (08 Marks)

[ ]
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Seventh Semester B.E. Degree Examination, Aug./Sept.2020
Fluid Power Systems

Time: 3 hrs. Max. Marks: 80

Note: Answer any FIVE full questions, choosing ONE full question from each module.

Module-1
1 a.  With the help of sketeh explain the components of fluid pewer system. (08 Marks)
b. Daeafinc Pascal’s law and solve the foliowing probiem.[Refer Fig.Q1(b)]
FJ_." pA
F,-300N T

50, will be weated as malpractice.

Fig.Ql(b)
Find F; and S, (08 Marks)
OR
2 a.  With the help of ncat sketch explatn
(1) Suction hinc filter {11) Pressure line filter. (06 Marks)
b. Worite a note on the following :
() O-Rings (03 Marks)
() Piston Cup Rings (03 Marks)
{111} Heat Exchanger. {04 Marks)
Moduie-2
3 a. With the help ot neat sketch explain Intermal Gear Pump. (08 Marks)

b. A hydraulic pump has displacement volume of 90 cm” and delivers 82 lpm at 1000 rpm and
7 MPa. If the ¥/p torque delivered 1s 102 N-m. Find Volumetric efficiency. Mechanical
efficiency, overall cfficiency and theorctical torque required to operate the pump. (08 Marks)

answers, compulsorily draw diagonal eross lings on the remaining blank pages.

OR
4 a. With the help of neat sketch explain cushioning of hydraulic cylinders. (08 Marks)
b. A hydraulic motor has 100 cm’ volumetric displacement. If it has a pressure rating of
140 bars and receives oil from a 0.001 m"s theorctical flow rate pump. Find

2. Any revealing of identification. appeal to evaluator and for cquations writien eg, 42+8

(1) Speed {(11) Theorctical torque  (i1i) Theorctical power. (08 Marks)
Meoduie-3
5 a. With the help of neat sketch explain compound pressure relief valve. (08 Marks)

b.  With the help of neat cireuit explain sequencing of cylinders in a hydraulic system.
(08 Marks)

[mportant Note : 1. On completing vour
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OR
6 a. With the help of ncat sketch cxplain 3 position 4 way direction control valve with closed
centre configuration. (08 Marks)
b.  With the help of neat sketch explain application of counter balance valve in a hydraulic
system (Counter balance cireuit) (08 Marks)
Module-4
7 a. Whatarc the advantages , disadvantages and applications of pneumatic system. (07 Marks)
b.  With the help of neat sketch cxplain FRL unit. (09 Marks)
OR
8§ a.  With the help of neat sketch explain pncumatic cylinder mounting methods. (08 Marks)
b.  With the help of neat sketch explain quick exhaust valve. (08 Marks)
Modufe-5
9 a. With the help of neat circuit explain OR gate system. (08 Marks)
b. With the help of neat circuit explain coordinated motion control systermn. (08 Marks)
OR
10 a. Explain supply air and air exhaust throttling. (08 Marks)
b. With a ncat sketch explain selenoid controlled pilot operated direction control valve.,
(08 Marks)
L
20f2
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Seventh Semester B.E. Degree Examination, Aug./Sept.2020
Contrel Engineering

Time: 3 hrs. Max. Marks: 80

Note: Answer any FIVE full questions, choosing ONE full question from each module.

Module-}
1 a. Decfine Control System. With block diagram and examples, explain open loop control sysiem
and closed loop control system. {10 Marks)
b.  What are the requirements of an ldeal Control Svstem? {06 Marks)
OR
2 Explain the following controllers with block diagrams:

(1} Proportional Controllcr

(1) Integral Controlier

(111) Proportional plus Integral Controller

(1v) Proportional plus integral plus differential controller (16 Marks)

Module-2
3 a. Wute the Force — Voltage and Foree current analogous cireutt for the mechanical system

shown in Fig.Q3(a}).
Bg Bg

M2 a _l _1 ,—X{NJ

g,t% "

_ —

\__r\_z_',]_i o, )
16

Fig.Q3(a) (10 Marks)

b. Derive an expression for the transter function of armature controlled 1D.C mator. (66 Marks)

OR
4 Reduce the block diagram shown n Fig.Q4. Also venty the answer using signal tlow graph
and Mason’s gain formula.

2. Any revealing of identification. appeal to evaluater and ‘or cquations written eg. 42+8 = 50, will be treated as matpractice.

. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

— ces)
Rey ¥ +
- —v@——e—
L@ |
T Fig.Q4 (16 Marks)

KLS Vishwanathrao Deshpande Institute of Technology, Haliyal Library



15ME73
Module-3
5 a. Using RH criterion investigate the stability of the control system with characteristic equation
$°+3s"+ 55+ 95"+ 857 + 65 +4 =0 (05 Marks)
b. Obtain an expression for time response of a first order control system subject to unit step
input. (05 Marks)
c. A unity feedback control system is characterized by an OLTF
G(s) = —0—
S +5s+6
Determine the following when system is subjected to an unit step input
(1) Undamped Natural Frequency
(11) Damping ratio
{111} Pcak overshoot
{1v) Peak time
(v) Sectiling time {06 Marks)
OR
6 Draw root locus plot for the system with OLTF
G(s)H(s) = k
s(s+3)s” + 35 +4.5)
Also comment on stability of the control system. (16 Marks)
Module-4
7 Sketch the Bode plot for the system whose OLTF is given by
(.2
GOH(s) = ——

s(s+ D)(1+0.1s)
Determine the value of System Gain k for a gain crossover frequency of 5 rad/s. (16 Marks)

OR
8 a. Explain Nyquist stability eriteria. (04 Marks)
b. Fora control system
k

G{s)H(s) = ————

s(s +2)(s +10}
draw the Nyquist plot and hence calculate the range of values of *k” for stability. (12 Marks)

Module-S

9 a. What is Sysiem Compensation? Explain (i) Series compensation (ii) Feedback
compensation. {07 Marks)

b. Explain phasc lag, phase lcad and lag lead compensation circuits with sketches. (09 Marks)

OR
10 a. Explain the following terms :
(1) Controllability (i1) Observability (06 Marks)
b. Find the controllability and observability of the system described by the state equation

I MEN

—] + u

s 2 4ix, |

y= [1 O]x (10 Marks)

R

2of2
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ers, compulsorily draw diagonal cross lines on the remaining blank pages.

CTiI'lg YOUI ANSwW

On compl
2. Any revealing of identification, appeal to cvaluator and for equations written cg, 42+8

Important Note :

50, will be reated as malpractice.

PECSISCHEN B

— 15MES2

Eighth Semester B.E. Degree Examination, Aug./Sept.2020
Additive Manufacturing

Time: 3 hrs. Max. Marks: 30

Note: i} For Regular Students: Answer any FIVE full questions irrespective of modules.

ii) For Arrear Students : Answer any FIVE full questions, choosing ONE full question

from each module.

Module-1
1 a. Explain Additive Manufacturing Process Chain with a ncat block diagram.

(06 Marks)

b. Explain stereolithography process with a ncat sketch. Write its merts, demerits and

applications.

2 a. Distinguish between stercolithography and selective laser sintering processes.

(10 Marks)

(06 Marks)

b. Explain with a neat sketch, Fused Deposition Modeling Process. What are its advantages,

disadvantages and applications?

Module-2
3 a. Explam the types of D.C. motors with field coils with neat sketches.
b. Explain briefly with ncat diagrams the followmng:
{1} Thynstors (11) Tnacs

4 a. Compare hydraulic and pneumatic systcms.
b. Write a note on shape memory alloys.

Module-3
5 a. Explain with a neat sketch polymer processing by wet spinning.
b. Explain in dctail the liquid phasc sintering.

6 a. Explain with a neat sketch Dry Spinning Mcthod for additive manufacturing.
b. Explamn with a ncat sketch powder production by vacuum atomization technique.

Module-4
7 a. Explain with a neat sketch the sol-gel process.

b. Explain the principle of Scanning Electron Microscopy (SEM} with a neat sketch.

its applications?

8 a. Explain with a neat skeich, flame assisted ultrasonic spray pyrolysis.

{10 Marks)

(08 Marks)
(08 Marks)
(06 diarks)
(10 Marks)
(08 Marks)
{08 ¥arks)
(08 darks)

(08 Marks)

(06 Marks)
What are
(10 Miarks)

(08 Marks)

b. Explain with a neat sketch the salient features of Atomic Force Microscopy (AFM).

Module-5
9 a. Writea note on NC, CNC and DNC machine tools.

b. Explain briefly the various strategies for automation and process improvement.

10

a+]

Explain with a block diagram the lcvels of automation.

(08 Marks)

(06 Marks)
(10 Marks)

(10 Marks)

b. Distinguish between continuous control in process industrics and discrete conirol in

manufacturing industries.
N
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Seventh Semester B.E. Degree Examination, Aug./Sept.2020
Tribology

Time: 3 hrs. Max. Marks: 80

Note: 1, Answer any FIVE full questions, choosing ONE full question from each module,

é 2. Use of design data hand book is permiited.

[x=1

E Module-1

F4 1 a Define the following:

2 {1) Newtanian fluid

_ £ (1)  Viscosity
e (iii} Fluidity
f E (1v) Viscosity index (08 Marks)
% g b. Explain the working of “Ostwald Viscometer™ with a ncat sketch. (08 Marks)
g of
E /|
% Zﬁ 2 a. Explain with sketches, the regimes of lubrication. {12 Marks)
¢ 5 b. List the characteristics of a good lubricant. {04 Marks)
& z Module-2
P 3 a. Explain the following with ncat sketch:
£ 5 (i) Inclined plane Rig
=5 (1) Pin-on-disk Rig (U8 Marks)
Q"’; b.  Write short notes on Friction of Polymers and ceramic materials, (08 Marks)
Te
E 3 OR
> 8 4 a. Define Wear. Classify the Wear. Explain bricfly Chemical Wear. (08 Marks)
K b. Explain the Delamination theory of Wear. (08 Murks)
E ,_:;_ Module-3
£2 5 a. Derve the Petroff's equation and expression for coefficient of friction in lightly loaded
z.2 bearing. (08 Marks)
£2 b. A full journal bearing of an air compressor has the following specifications:
§_ = Journal diameter = 63 nim
& ;n Bearing length = 50 mm
3= Diametral clearance = (1.1 mm
£ Radial load on journal = G30N
£Z Viscosity of lubricant = 3 cp
: ::i Coefficient of friction of bearing = 0.0427
" Consider the bearing as Hghtly loaded bearing. Determine speed of journal and power loss m
g bearing. (08 Marks)
=
5 OR
E 6 Derive an expression for Reynolds equation in two dimensions. {16 Marks)
lol2
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Module-4
7 Derive an expression for pressure distribution for plane slider bearing with a fixed shoe.
(16 Marks)
OR
8 a. Derive an expression for load carrying capacity of hydrostatic bearing. (08 Marks)
b. Following data refers to hydrostatic thrust bearing:
Shaft speed = 720 rpm
Shaft dia = 500 mm
Recess dia = 350 mm
Viscosity of an oil = 30 cp
Minimum film thickness = 0.15 mm
Supplying pressure = 5 MPa
Determine: (1) Load capacity (11) Flow requirement
(111) Pumping power loss (iv) Frictional power loss (08 Marks)
Module-5
9 a. List the properties of bearing materials. Explain conformability and embedability with
respect to bearing materials. (08 Marks)
b. Explain any four commonly used bearing materials. (08 Marks)
OR
10 a. What do you mean by surface engineering? List the processes used to improve the surface
characteristics. (08 Marks)
b. Discuss thermal hardening with respect to surface modification. List the advantages and
disadvantages of thermal hardening. {08 Marks)
# ok ok ok ok
20f2
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Seventh Semester B.E. Degree Examination, Aug./Sept.2020
Mechatronics

Time: 3 hrs. Max. Marks: 80

Note: Answer any FIVE full questions, choosing ONE fuill question from each module.

o
2
. M
g odule-1
£ 1 a Withablock diagram, explain multidisciphinary scenario in mechatronics. (08 Marks)
& b. What are the objectives of mechatronics and list out, its advantages and disadvantages?
L (08 Marks)
8
=]
52 OR
Efg’ 2 a. Bnefly discuss the classification of transducers. (06 Marks)
5g b. Explain: (1) Light sensors  (11) Hall effect sensors (06 Marks)
ED;L c. Differentiate between transducer and sensor. (04 Marks)
B, <3 Module-2
o G .
8 g 3 a. Explain the elements of closed control system. (06 Marks)
'é E b. With the help of a sketch, explain microcontroller. (06 Marks)
% c. Differentiate between microprocessor and microcontroller. (04 ¥arks)
-Ellc
g3 OR
= s 4 a. With asketch, cxplain 8085A microprocessor architecture. (10 Marks)
;2:”?5 b. 'E.xplain the following:
S 5 (1) Fetch cycle
£5 (1) Types of Buses
E 2 (i) Flag registers {06 Marks)
g 2
Z8 Module-3
§ % 5 a. Explain the structure of PLC, with a block diagram. (08 Marks)
£ G b. Explain the following logic function in PLC’s:
g8 (i) AND
§ 2 (11} OR
5= (1) NOT
£ .
80 - (iv) NAND (08 Marks)
2%
£z OR
= > 6 a Write anote on pneumatic actuators. (06 Marks)
O_ i b. Briefabout different parts of robot. (04 Marks)
—_ o . .
% ¢. Listand explain the types of sensors used i Robot. (06 Marks)
©
=
= Module-4
o . . - .
L 7 a. Briefly explain the classification of CAMS. (06 Marks)
E b. With a neat sketch, explain ratchet and pawl mechanism. (06 Marks)
c. List and explain mechanical aspects of motor selections. (04 Marks)
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16 a.

OR
With the help of sketch. explain Solenoids and relays.
With a sketch, explain the principle of Stepper motor and list its uses.

Module-5
Define actuation and cxplain how actuation systems are uscd.
Discuss the classification of valves.

With a neat skcteh, explain pressure relicf valuc and write its graphical symbol.

OR
With a necat sketch, explain poppet type DCV.
Explain pressure compensated FCV with a sketeh and 1ts graphical symbol.

2of2

KLS Vishwanathrao Deshpande Institute of Technology, Haliyal

15SME753

(08 Marks)
(08 ATarks)
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