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Seventh Semester B.E. Degree Examination, Qec.2018 lJan.20l9
Energy Engineering

'fime: 3 hrs. Max. Marks: 80

Note:,4nsrl,e r au1, FIVE full questions, choosing OIVE frttt qttcstiottrt'ont eaclt modttle.

(0til hlar irsi

What is Pulvarised coal? What are tl-ie advantages ar-rd lirnitations of Pulvarised coal'l
(08 NIarks)

Module-l
E,xplain with neat sketch, Spreadcr Strokers.
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b.

OR
Explain with neat sketch, Cyclone Ilurner.
Explain Forced drought system.

Nlodule-2
Explain with neat sketch air intake and exhaust system.

List the advantages ,limitation and application of Diesel Power Plant.

OR
How the Hydet power plants are classified and explain u'ith neat sketch Pumpecl stotr,igrr4a.

b.

p lant?
Define i) Hydrograph ii) Flow duration curve iii) Surge tank.

Module-3
a. What is Bearr Radiation? Explain working principle of Pyrhelionteter lbr 11s35111i11g !r'- ;: r

radiation. (08 N{arks)

b. The incident beam of sunlight has a power density of lkWAn2 in the clirection olbei:ri: iiri:
angle of incltnation is 600. Calculate the power collected by the surlace having a tota I ;r' I I

l2om2 ' (otl '\lar lii;

OR
6 a. Explain with neat sketch, working principle of a solar cell.

b. Explain three Basic methods of Thermal Energy Storage.

\fodule-4
7 a. Explain with neat sketch, Verticle axis type wind^ nirll. (08 i\larks;

b. Wincl at 1 standard atmospheric pressure and l50C temperature has a velociry of 15rn/s with

turbine operating speed of 40 rpr-r-r at maximum effrciency. Assume furbine diatneter i20rn.

Calculate i) Total porver density in the wind stream ii) The maximutn obtainable

power density iii) A reasonably obtainable power densitv (@ 11: 35% it') Total

power

a.

b.

OR
How Tidat power plants are classified and r,vhat are the lintitations of Tidal power plarrt?

(09 NIarks)

Explain Fundamental characteristics of Tidat po\ver plant selection'

I of 2

(07 N'larks)
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3a.
b.

2a.
b.



a.

D.

Modute-5
Write short notes on , -l-i) Photo synthesis ii) Energy plantation.
With neat sketch, explain down draft gasifier.

OR
What is Fuel cell? I-Iow fueI cells are classified']
What is Green energy? What are the benefits of green energy?

15ME71

(08 Marks)
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(08 Marks)
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(08 l! ai li r)
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(04 \'terks)

(01ll BX:rTkst

(06 h'Iarks)

(05 N{arks)

(()5 \-f .r rn. r'

(06 i\{arks)

(05 X{arks)

Time: 3 hrs.

Seventh semester B.E. Degree Examination,, Dec.2018/Jan.2019
Fluid Power Slrstems

Max. Marks: Slt
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Note: ln.sr rcr FII/E full questions, choosintg ONE fult question from each ntodule.

Module-l
What are the desirable propefties of hydraulic fluids explain any five?

E,xpiain tlpe s of filtering rnethods and filters.

OR
2 a. State Pascal's law. Explain Pascal's law applied to hand optrated jack.

b. Explain basic structure of hydraulic system.

Module-2
a. Explain pumping theory and w,hat are factors considered for selecting hydraulrc pLrmp.

(08 \lrtl.ir
b. Explain external gear pump. (0''l 'ri,'rr kri
c. A gear pump has a 75 mm outside diameter a 50 rnm insidc diameter and a 25 ttun ir'rrlii, il

the vohuretric efficiency is 90% at rated pressurc, what is the corresponding actull fir,,''v

rate? The pump speed is 1000 rprn. (0'l h1arks)

1a.
b.

4a.
b. Explain Swash plate tlpe piston motor. {Jr{ 'ri'r l'f.'ir

A hydraulic motor has a displacernent of 130 cm', operates with a presslrre of i0:.1 1 , !'

has a speed of 2000 rpm. If tlic actual flow rate consumed bythe motor is 0.05 11','':1 ,-i , tlLr::

actual torque delivered by the rnotor is 200 N-m, flnd
(1) Volumetric efficiency
(ii) Mechanical efficiency
(iii) Overall efficiency.
(rv) Power dcveloped by motor in kW.

Module-3
a. Explain Pilot operated pressure control valvc.
b. Explain 4-way spool valve.
c. Explain needle flow control valve.

OR

OR
Explain balanced vane motor.

Explain regenerative circuit.
Explain hydraulic circuit with accumulator for any one application.

Write symbols for.
(i) Pressure relief valve.
(ii) Pressure reducing valve.
(iii) Counter balance valve.

6a.
b.

C.
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b.

C,

8a.
b.

C.

Nlodule-4
\\'hat alc tl'rc aclvantages o1'Pneuutatic system?
[:rpllin e .r lirr,.icl crrslrioning.
Explain supply air throttling ancl exhaust air tlrottling,

oR
Explain construction of single and double acting cylinder.
Explain FRL circuir.
Explain characteristics of compressed air'.

Module-5
Explain fbllorving functions g"n..utJE'ffiratic systems,
(i) OR gate (ii) AND gate (iii) NOT gate.

15M E72

(05 Marks)
(05 Marks)
(06 Marks)

(06 Marks)
(05 Marks)
(05 Marks)

(12 Marks)
(04 Marks)

(08 Marks)
(08 Marks)

9a.

b.

10 a.

b.

Explain quick exhaust valve r.vith symbol.

OR
with neat sketch, explain electropneumatic control of double acting cylinder.
Explain with neat sketch coordinated sequence motion of two cylinders.
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3a.

, choosing Ol,,lE full question from each module.fYote: Answer any FIVE full qttestions, ct

Module-1lrts!*
a. Define control system. Explain open and closed loop control systems with exarnples.

.s1'

- -: oa"
.r+**F*/.ai:i

ii) Integral con
differential controller.iii) P

Explain requirements of autolnatic control system.

r,. ir, -:
Module-2

Fig.Q.3(a).

-

Obtain differential equatioil and hence get transfer function for mechanical system shown in

RCs) ,,\-Fg,t-tr
t_

ix*,:
&ie=,'

s
W*a

,e.k#

Fig.Q.a(a)
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Seventh Semester B.E. Degree Examination, Dec.201 8/Jan.20l9
Gontrol Engineering

Tirne: 3 hrs. Max. Marks: B0
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(08 Marks)
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b. Find thc translcr fltnction
gain lbmtula.

for the signal florv graph shon,, in Fig.e.{(b) by ,rt"Jt-X-:]l
(08 t{arks)

c( t)

GtstH(s)= [(s-4)-/ 
s(s2 +2s+2)'

,,;iir,. (16 Marks)

10 a. Define the terms: i) State ii) State variables iii) State vector iv) State space. (08 Marks)
b. Determine the state controtlability and observability of the system described by[-: ' 'l [o rl ro o rr,t=l-r o rl**lo olu ,=l: :11- (osMarks)

Io o r-] [z r.1 '=L' ' ol 
*

. 

)1,.r.

tYlu u u tc-J
/n,^ , 1\40(s+2)5a.AunityleedbacksystemhasG(s)=ffi'Determine:i)Typeofsystem

ii) A1l error coetficients iii) Enor for ramp input ri,ith magr-ritude 4. (08 1\,larks)
b. TI-re tirr-re response of a second order system for unit step'input is c(t; = I + 0.2e-60'- l.2e-r0'.

Detetmine: i) Closed loop transfer function ii) Undamped natural liequency and
damping ratio. (08 N{arks)

6 Sketch the root.locus forthe system *irhOR

Nlodule-4
Draw the Bode plot for a system having 

, ,, ..,,,,

. 100 '!:

G(s)H(s) = '-"
s(s+l)(s+2)

Find: i ) Gain margin ii) Phase margin iii) Gain crossover frequency

a. Draw the polar ptot and ascertain *" ,rfl* of stability for OLTF.

G(s)H(s) =, . ,;;);.: (08 Nrarks)

b. . Foi'a system with

I f,r

I

G1s)H(s) = -;;---:-:;:-----:. Comment on stability of the
s(l+2s)(l+s)

system by Nyquist'ploi. etso find gain mirgin in dB. (08 N{arks)
:.. ..

, Module-5
a. Explain series and feed back cornpensation with block diagrams. (08 Marks)
b. Write note on gain and phase cross over frequency gain and phase margin in polar plot.

::r:., (08 Marks)

'i,'' oR
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Seventh Semester B.E. Degree Examin4tioh, Dec.2018 lJan.2019
Tribologpq*. '

Time: 3 hrs.

Note: ,,lnsx,er any FIVE full

Max. Marks. 80

oosing OlrtE full question from each module.
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.:Module-l 

,, ' ,. ....t'a. Briefly explain the history of.Tffiology. : ::i (08 Marhs)
b. With a neat sketch. explain any iwo practical importance of Tribology. (08 Martis)

OR
? Explain the requirements of a good lubricant2 a. What is the impo

2mrn inner di and 1Ocm length is connected to discharge the liquid. Calculate the rate
b. At the bottom of arunifom cylindricalvessel of 3Ocm height a horizontallycapillary tube ol'

2mm inner diarneter and 10cm length is connected to discharge the liquid. Calculate the rate
oldrscharge olthe liquid. llthe vesscI contaius
i) Water of viscosity 0.01 poise and ii) Oil of viscosity 0.84 poise to 213 capacity. fakir
density of water and oil as I gm/cc and 0.9 gm/cc respectiyely. (06 Nlarirs)

of discharge of the liquid. lf the vessel contails

minimum film thiclfiiess, Attitude angle, Maximum film pressure , location load caprr, ,

and co-efficient friqtion. (10 l\'Is rllrl

Module-2
3 a. What are the theories frictionand.*ptr, ,ny t*o theones and test measurement?

(08 Mar.ksl
b. How do you classi$r mechanism of wear and explain any onc rncasurcrncnt olTest method'

(08 NIarl"s'

OR
4 a. What is Delamination theory and explain? (08 N{arks)

b. Write short notcs on friction of metals hnd non - metals. (08 Marks)

| ,"' " 
'' " Module-3 l

5 a. Deriv.e Petrofls equations for lightly loaded joumal bearings. State assumptions. (08 Marks)
b. Determine Load carrying c,qpacity, Frictional'force and power loss due to friction for an

' ideal full Joumal bearing for the following',ipecifications :

' -Diameter 
of Joumal:5-cm I Speed of J-oumal : 1200 rpm ; Length of bearing: 6.5cnr'Radialclearance:0.0025cm 

; Ayelgge viscosity: 1.6 x 10-6 Renolds ; Attilude:0.8.
,-t,,. .,"t (o8N'Iarhs)

6 a. With a neat sketch, explain PartialJoumal Bearing and Effect of End leakage. (06 Marks)
b. A Journal beanng of width lm operates with a shaft of 100rnm diameter which rotates at

1200 rpm. The diametralclearance is 200 pm and absolute viscosity of the lubricating oil is
an at inlet temperarure of 200C is 40 Cp for an eccentricity ratio of 0.7. Calculate the

'6$h,

1 of 2
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7 a. Derive an equation fbr maximum or#ffibution lor a plane slicler beanng given by

Pn, : l,u, r F-, u ith usual ,otarions.
. 

(08 N'Iarks)
I.,;

b. A fixed inclined oad tltrust bearins of lenslh l()0rrrrrr and width 500mm wirh a minirnrrrr
film thickness of 50 U.m, operates at asliding velocity of ln/s with a mineral oil of absolute
viscosity of 30 Cp. Calculate the i) Maximum pressure and location ii) Nonnal load
capacity and iii) Stiffness of the'oil:.Take rn: I.889. (08 r\rarks)

ytwol

,'i64dx.": .."n
.,rf*

:!

].:
,,. ir:,'

8a.
b

i) Calculate the p for a thrust load of i 00kN.

9a.

b.
C.

to maintain the film

(08 Marks)

bearing material
(08 Marks)

I (03 Marks)
(05 Marks)

(16 Marks)
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Seventh Semester B.E. Degree Examination, Dec.2018 lJan.2019
Mechatronics

Tirne: 3 hrs. Max. N4iirllr. 3lr

lYote: Answer any FIVEfull questions, choosing ONEfutl questionft'oru euch modu{r.r.

\lodule- I

1 a. What is mechatronics? Brief evolution of mechatronics. t{}ri'\i.;;'i(ri
b. Write short notes on: (i) Proximity switch (ii) Hall effect sensor ((ijt 1!:},r.,:)

OR
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Defrne transducer and classify it. Sketch and explain capacitive transducer. ({},*,r.rari:.;1

Elaborate mechatronics a multidisciplinary scenario. State any two merits and demerrts ot
mechatrOniCs. : (tlE \1a; !is;

Modute-2

-

3 a. What is a Registef? Sketch and explain Program Counter. (0,! r\lar k')
b. Discuss the Basid Elements of Microprocessor based control system. (08 Marks)

:', oR
4 a. Sketch and explain a typical mernory device of a rnicroprocessor. r()B \l ,rkrl

b. List out any four diflerences between Microcontroller and M icroprocessor (ott \larks)

' Mrdrl"-3
5a.DescribedifferentpartsofanIndu,tIulr,*ed.obotcontroller,(0ttl{arks1

b. Define PLC. Sketch and;.explain the Basic PI,C structure. (08 Marks)

oR'
6 a. Discuss the functional requirements of a robot and state how sensors play a vit.rl rni.r ;1,

functioning of robots. (08 Nlarks)

b. Write short notes o11: (i) Pneumatic actuators (ii) Latcliing circuit (08 Marks)

.,. ' ,., Module-4
7 a. Sketch'land explain the woiking prin.tpt" oTi!.variable reiuctance Stepper motor auri ti;.iti;

(08 i\'Iarks)the specification olit. .

b., Define the following an.d,state any two a{Ffigation of it:
.i.,,r.G) RELAY 

:r 
ft,i).S"pLENOID (iii),MOSFETS (iv) MOTOR {08 \{arks;

8 a. Explain the construction of a Ratchart and Pawl Mechanisms. (ul'l 1I;r; k:ii

b. Draw and:explain the types of belts used in belt drives for power transmission. (0tt \larks)

,l' '.l Module-S
9 a. Sketch and explain the'Wgrking principle of a Hydraulic system. (08 Nlarks)

b. What is Direction Control Valve? Explain the operations of a single solenoid va1ve.

. r,,r (08 Marks)

,, ,' r' oR
t0 a. With a neat skeich illustrate different valve actuator s).,rnbols for hydraulic and pneurnatic:

systems. (08 Marlis)

b. Write a hotg on spool valve. (08 Marks)

't(****
':


