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USN 1SME71
Seventh Semester B.E. Degree Examination, Jan./Feb. 2021
Energy Engineering

Time: 3 hrs. Max. Marks: 80
Note: Answer any FIVE full questions, choosing ONE full question from each module.
Module-1
1 a. What is pulverized coal? Explain with neat sketch overfeed and underfeed principle of coal

firing. (12 Marks)
b. List the advantages and limitations of pulverized coal. (04 Marks)
OR
2 a. With neat sketch explain the working principle of Benson boiler. (08 Marks)
b. Define draught and explain the operation of induced draught system with neat sketch.
(08 Marks)
Module-2
3 a. Draw the layout of Diesel engine power plant and explain its operation. (06 Marks)
b. Describe the different methods of starting the Diesel engine. (06 Marks)
¢. Mention the application of Diesel engines in power field. (04 Marks)
OR
4 a. Explain briefly about
i) Surge tank
it) Water hammer effect. (08 Marks)
b. The runoff data of a river at a particular site is tabulated below :
Mouth Mean in dls_cl?arge pet
month in million of m
Jan 40
February 25
March 20
April 10
May 0
June 50
July 75
August 100
September 110
October 60
November 50
December 40
i) Draw the flow duration curve
i) Also draw hydrograph and find the mean flow (08 Marks)
Module-3
5 a. Explain with neat sketch working principle of solar pond electric power plant. (08 Marks)
b. What is Solar radiation? Explain the working principle of pyranometer with neat sketch.
(08 Marks)
1 of 2



10

P

1SMET71

OR
What is photovoltaic cell? Explain the principle of photo-voltaic conversion. (08 Marks)
Calculate the Local Apparent Time (LAT) corresponding to 13.30hrs (IST) on July 16, 1998
at Delhi (28°35' N 77°23'E). The equation at the time correction on July 16 is (—6) minutes.

Indian Standard Time (IST) use the local c1v1l time corresponding to 82°5'E longitude.

Also calculate the declination. ! (08 Marks)
Module-4
Explain the method of harnessing wmd energy using the horizontal axis wind machine with
neat sketch. (08 Marks)
Explain the method of harnessing tidal energy using the double basin system. (08 Marks)
OR

A horizontal shaft, propeller type wind turbine is located in area having the following wind
characteristics.

i) Total power density in wind steam W/m’

ii) Maximum possible obtainable power densny in W/m’

iii) Actual obtainable power density in W/m” assume 40% efficiency

iv) Total power from the wind turbine of 120m diameter. (08 Marks)
Mention the difference between vertical and horizontal wind turbines. (08 Marks)
Module-5
Explain with neat sketch working principle of KVIC biogas digester. (08 Marks)
What is anaerobic digestion? What are the factors which affect biodigestion. (08 Marks)
OR
Briefly explain Alkaline Fuel cell and Molten carbonate fuel cells. (08 Marks)

Write short notes on Geothermal energy and state the advantages and limitations (08 Marks)
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2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

USN

15SME72

Seventh Semester B.E. Degree Examination, Jan./Feb.2021
Fluid Power Systems

Time: 3 hrs. -~ Max. Marks: 80

Note: Answer any FIVE full questions, choosihg ONE full question Jrom each module.

3 el

Module-1 v
Explain the components required ‘in.a fluid power system with a diagram and list the
advantages and applications. By (08 Marks)
State Pascal’s law. Explain its appilcatlon with a diagram: (08 Marks)
OR
How are hydraulic seats classified? Explain them in brief. (08 Marks)
What are the types of eontaminants? Explain the sources of contamination. (08 Marks)
Module-2

A pump has a displacement volume of 100.cm’. It delivers 1.5x10~ m*/sec at 1000 rpm and
70 bars. If the prime mover input torque is 120 N-m,

(1) What is the overall efficiency of the pump?

(ii) What is the theoretical torque required to operate the pump? (08 Marks)
What are the types of Accumulator? Explain wnth a neat circuit diagram the use of
accumulator as a leakage compensator. : i (08 Marks)

OR
Explain the operation ofa Vane motor with a neat sketch. (08 Marks)
Explain single and double acting hydrauhc cylinders with _diagrams and their graphic
symbols. (08 Marks)
~Module-3
Explain shuttle valve and check valve with diagrams. (08 Marks)
Explain the operation of pressure compensated flow control valve with a neat sketch.
, (08 Marks)
OR
Explain with a circuit diagram the working of'double pump hydraulic system. (08 Marks)
Explain with circuit diagrams the working of meter-in and meter-out for controlling of a
speed of hydraulic eylinder. 2 (08 Marks)
Module-4
What are the advantages, limitations and applications of pneumatic system? (08 Marks)
Explain with a neat diagram the working of a pneumatic cylinder cushioning. (08 Marks)
Explain the working of Quick-exhaust valve with a diagram and an application circuit.
(08 Marks)
Explain the constructional features of a time-delay valve with a diagram and graphic
symbol. (08 Marks)
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Module-5
Explain the functions of ‘OR’ and ‘AND’ gates with“shuttle and twin pressure valves
respectively. (08 Marks)
Explain with a neat circuit diagram in controlling of éxtension of a double acting cylinder
using OR and AND logic gates. (08 Marks)
OR .

Explain with neat circuit diagram signal elﬁn;nétion by reversing valves. (08 Marks)
Explain the control circuitry for single and-double acting cylinders-using limit switches.

(08 Marks)
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2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN 1SME73
Seventh Semester B.E. Degree Examination, Jan./Feb.2021
Control Engineering

Time: 3 hrs. S Max Marks: 80
Note: Answer any FIVE full questions, choosmg ONE full question fram each module.
Module—l
1 What are the ideal requirements of a control system? Explain. (08 Marks)
Explain the following controlletj_s.wnh the help of block diagrams and response curves:
(i) Proportional plus integral: (ii) Proportional plus integral plus derivative. (08 Marks)
OR
2 How control systems are broadly classified? Explain with the help of block diagrams and
examples. (08 Marks)
Compare and contrast proportional, integral and differential controllers. (08 Marks)
Module-2
3 For the physical system shown in Fig. Q3 (a), draw the Free Body diagram and write the
system equations in time domain and S domain. R (10 Marks)
f&)
Fig. Q3 (a)
b.  With usual notations, obtam the transfer function of a field controlled D.C. motor. (06 Marks)
OR‘
4

Obtain the control ratio C/R for the block diagram shown in Fig. Q4 (a). (08 Marks)

{ Ha |

N

Fig. Q4 (a)
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b. Find the transfer for the signal flow graph shown in Fig. Q4 (b) by using Mason’s gain

formula. Oe (08 Marks)

> Fig. Q4 (b)
Module—3 N
With the help of a time response curve of a second order system, explain the following:
(i) Delay time (ii)= Rise time (i) Peakitime (iv) Settling time
(v) Maximum over shoot 7 (08 Marks)
The open loop transfer function of a unity feedback system is G(s) = i) Determine
s(s +
natural frequency, damped natural frequency, rise time, peak time, peak overshoot and
settling txme K, (08 Marks)
) OR
Sketclmthe root locus plot for the giveﬁ%’"system GH = n
s(s +4)(s+ 2+2))(s+2-2])
and determine the range of K for which the system remains stable. { (16 Marks)
s, Module-4 - 5, k. Lo
State and explain Nyquist stability criteria. (04 Marks)
Draw the complete Nyquist plot for the system whose open loop transfer function is given
by, GH = : K Determme the range ‘K’ for whlch the system is stable.
s(1 +0.ls)(“1 +0.5s)
2 (12 Marks)
\ ~'OR
The open‘loop transfer function of a unity feedback control system is:
G(s)4 90(1+0.55). (Y
- @+0.1s)(1 + 25)(1 +0.02s)
Draw Bode plot and detem}.ine phase margin and gain margin. (16 Marks)
$ Module-5
" What are the types of oompensatlon'? Explain with the help of simple block diagrams.
(08 Marks)

What are the/characteristics of lead compensator? Explain a simple lead compensator with
simple dlagrargr. A (08 Marks)

OR
Define controllability. What is'Kalman’s test for controllability and observability? (06 Marks)
Using Kalman’s test, determine the controllability of the following system:

| -2 1 2T x, ][0 4

x,|=| 4 00L3x,|+|-5 0[:1} (10 Marks)
X, I -170]x, g g
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USN g 15ME745

Seventh Semester B.E. Degree Examination, Jan./Feb. 2021
Smart Materials and MEMS

Time: 3 hrs. LN Max. Marks: 80
Note: Answer any FIVE full questions, choos:'ng ONE full question fmm each module.

“Module-1
1 a. Compare open and closed loop smart structures quoting suitable examples (08 Marks)
b. List important characteristics and applications of shape memory alloys. (08 Marks)
OR b
2 a. Elaborate on the in ﬂucnce of stress on characteristic temperatures with relevant equations.
(08 Marks)
b. Explain the Loncept ofmultlplexmg embedded NiTiNOL actuators. (08 Marks)
Module-2
3 a. Highlight on the mechanisms and properties'of ER/MR fluids. (08 Marks)
b. Explain the application of ER/MR fluids in clutches. (08 Marks)
k. OR .m.: 9
4 a. Explain the principle of total 1nternal reflection cmployed optlcal fibres. . (04 Marks)
State the important characteristics of optical fibres.” - w“** (06 Marks)
c. Write a note on the appllcatlon of optical fibres in‘crack detection. 4w (06 Marks)
Module-3
5 a. Whatisa v1brat10n absorber? Explain the pr1n01ple of Gyroscopic Vibration absorbers.
G (06 Marks)
Write a note on control of structures.. (04 Marks)
¢. State the control strategies and limitations. . (06 Marks)
© OR
6 a. State the important characteristics of Natural Structures (06 Marks)
b. Explain the characlcnstlcs offollowmg namral composnes (i) Wood (ii) Mollusks
, (10 Marks)
Module-4
7 a. Briefly explain th¢ intrinsic characteristics of MEMS, (08 Marks)
b. Explain with a schematic diagram the steps involved in thin film deposition process.
(08 Marks)
o OR
8 a. Explain the concepts and principles behind Magnetic actuation systems. (08 Marks)
b. Make a comparison between major sensing and actuation methods. (08 Marks)
‘ Module-5
9 a. Suggest three materials for polymer MEMS and state the reasons for their selection.
(09 Marks)
b. Write a note on the design and fabrication of channels of valves. (07 Marks)
OR
10 a. Discuss the design considerations of MEMS sensors in microphones. (08 Marks)
b. Write a note on MEMS product development. (08 Marks)
* % k K *
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USN \ N 15ME753
Seventh Semester B.E. Degree Exan;in"ation, Jan./Feb. 2021
Mechatronics V
Time: 3 hrs. ‘Max. Marks: 80
Note: Answer any FIVE full questions, ‘chao}ing ONE full question fro;nmeaach module.
1 a. Define mechatronics. Explain. the" difference between | conventional approach and
mechatronic approach. . (08 Marks)
b. List the objectives, advantages and disadvantages of mechatronics. (08 Marks)
r4 OR
2 a. Explain the principle of capacitive proximity sensor. (08 Marks)
b. What is “Hall Effect’? Explain with a neat simple sketch the principle of Hall effect.
A (08 Marks)
Module-2
3 a. Explain with a block diagram the organization of microprocessor. Explain in brief the
function of each element in it. ; (10 Marks)
b. What is a microcontroller? Explain the classification of microcontrollers. (06 Marks)
OR
4 a. Define the following terms: It (06 Marks)
(i) Data width  (ii) RAM .(iii) ROM (iv) Read-eycle (v) Write cycle (vi) Interrupts
b. What are buses? Explain the different types of buses. » (10 Marks)
Mcu;lule'-'S'ui :
5§ a. Explain briefly bas_j__q structure of Ladder logic diagram. (08 Marks)
b. Explain various requirements for selecting a Programmable Logic Controller. (08 Marks)
OR ,
6 a. Define PLC. Explain with a neat'diagram working of a PLC. (08 Marks)
b. Explain briefly functional requirement of robot. i (08 Marks)
X Module-4
7 a. Explain the mechanical actuation system with examples. (03 Marks)
b. What is the principle‘of'a solenoid? What are the two basic types of Solenoid? Explain the
working of any one of them. (10 Marks)
c. What are the types of motion any rigid body? (03 Marks)
s OR
8 a. Explain with circuit diagram and characteristics of curves, shunt wound d.c. motor. (06 Marks)
b. Explain with a neat diagram the working of a permanent magnet stepper motor to achieve
step rotation. ' (10 Marks)
Module-5
9 a. With neat sketch, explain the construction of the hydraulic system. (10 Marks)
b. Explain with a neat diagram the working of a
(i) single acting cylinder (ii) double acting cylinder. (06 Marks)
4 OR
10 a. Explain with neat diagram the construction and working of an external gear motor.(08 Marks)
b. With neat sketch, explain pressure relief valve. (08 Marks)
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