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USN KV e Mg ‘ ‘ 1SME71
Seventh Semester B.E. Degree Examination, Dec.2019/Jan.2020
Energy Engineering

Time: 3 hrs. o ¥ - Max. Marks: 80
Note: Answer any FIVE full questions, ciiod‘sing ONE full question from each module.
. "Module-1 ;
1 a. Enumerate and explain the steps lnvolved in handling of the oal (08 Marks)
b. Explain the traveling grate stoker, with a neat sketch. (08 Marks)
2 a. What are the different types of cooling ponds and coohng towers? (06 Marks)
b. Define Draught and explam forced draught with a neat sketch. (06 Marks)
c. Explain the functlon of air — preheater and supcrheater in thermal power plant. (04 Marks)
‘ : Modu
3 a. Draw the layout of a diesel power plant. (06 Marks)
b. Show the different methods of engine cooling. (04 Marks)
c. Explain different methods of starting the diesel engine. " (06 Marks)
OR
4 a. Classify hydro — electric plants. (02 Marks)
b. Explain the necessity of using the components llke surge tank, ga es and valves in hydel
power station. (06 Marks)
c. At a particular site the mean discharge millions of m) of a river in 12 months from
January to December are 30, 25, 20, 0, 10, 50, 80, 100, 110, 65, 45 and 30 respectively.
Draw the flow duration curve on graph sheet. Also estimate the power developed in MW if
the available head is 90m and the overall efﬁ01ency of generation is 87.4%. Assume each
month of 30 days. i~ : (08 Marks)
@ By Module-3"
5 a What s Pyrhehometer‘? Wlth a neat sketch, explain its working principle. (07 Marks)
b Explaln the followmg 1) Solar constant - ii) Extra terrestrial radiation
~ iii) Global radiation. (03 Marks)
c. With a neat sketch explain the Workmg of space heating and cooling by using solar
collectors. ‘ ‘ (06 Marks)
; OR
6 a. Explain with neat figure working of a solar photovoltaic cell. (08 Marks)
b. Explain the applications of solar photovoltaic cells. (08 Marks)
Module-4
7 a. What are the major problems associated with wind power? Explain horizontal axis wind mill
with sketch. (08 Marks)
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A horizontal shaft, propeller type wind turbine is located in area having the following wind
characteristics :

Speed of wind 10nvs at 1 atm and 15°C. Calculate. the followmg
1) Total power density in wind stream, Wm’
il) Maximum possible obtainable power density :
iii) Actual obtainable power density in W/m*

iv) Total power from the wind turbine ¢ (08 Marks)

Describe the principle of power generation methods using ,‘Lidal‘fe‘nergy source. (08 Marks)

What are the advantages and limitations of Tidal power generation? (08 Marks)
Module-5 ‘

Explain Photosynthesis w1th example. 4 (08 Marks)

Explain briefly method of biomass gasification. (08 Marks)

Mention the. d]fferent types of fuel cells.. .. (62 Marks)
Explaina. mple MHD generator and its working with figure. (08 Marks)
With a sketc , explain the workmo of’ ‘Hot dry rock” gcothcrmal plant. (06 Marks)
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USN KISTUEMEND b2 15ME72
Seventh Semester B.E. Degree Examina‘tion; Dec.2019/Jan.2020
Fluid Power Systems

Time: 3 hrs. ’ Max. Marks: 80

Note: Answer any FIVE full questions, clzb‘oéing ONE full question fmm each module.
"Module-1
1 a. Define Pascal’s law and its apphcatlons i (06 Marks)
b. Briefthe various componcnts,o hych aulic system and its fluid powe1 symbol (06 Marks)
c. What are the four primary functlons of a hydraulic ﬂu1d‘7 Name the various fluid properties
that a fluid should possess o (04 Marks)
2 a. With a neat sketch, explam the working of a hydrauhc filter. (06 Marks)
b.  What is the purpose of seals in fluid power system? List the various types of seals used on
fluid power system. (06 Marks)
¢. Brief the various advantages of fluid power system (04 Marks)
“Module-2 Py

3 a. Witha neat sketch explain the working of external gear pump. (06 Marks)
b. Classify the various types of accumulators. Explain the construction and working of bladder
type of accumulator. , (06 Marks)
c. A vane pump is to have a volumetric dlsplacement of 82 cm’. Tt has a rotor diameter of
5 cm, a cam ring diameter of 7.5 cm, and a vane width of 4 cm. What must be the
eccentricity? What is the maximum volumetric displacement possible? (04 Marks)
4 a. Explain the workmg of hydraulic cy,: , ,der cushioning with a  neat sketch, (06 Marks)

b. What are the various types of hydrauhc cylinder mountmgs" Brief them with a neat sketch.
(06 Marks)
c. A hydrauhc motor has a 100 cm’ volumetric dlsplacement If it has a pressure rating of 140
bar and receives oil from a 0.001 m’/sec theoretical flow rate pump, find the motor:
(i) Speed (ii) Theoretical torque (i) Theoretical KW power (04 Marks)

Module-3
S a. Briefthe construction feature and working of pressure relief valve. (06 Marks)
b. Explain the regenerative circuit and its application. (06 Marks)
c. With a neat sketch brief the working of check valve. (04 Marks)
OR
6 a. Explain the 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.
(06 Marks)
c. Explain the working of metering in hydraulic circuit with a suitable sketch. (04 Marks)
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Module-4

Explain 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)

Brief the working of quick exhaust valve. " (04 Marks)
OR ! ‘

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)

With a neat sketch explain the workmg of shuttle valve. .. - Py (04 Marks)

Module-5

With a suitable pneumatic cuc explain the indirect actuation of double acting cylinder
using memory valve. (10 Marks)
Explain the controlling of double acting pneumatlc cyhnder using solenoid operated
direction valve with a c1rcu1t £ (06 Marks)

by OR
Explain the sequcncmg of two cylmdcrs A and B using cascading method circuit for the
cylinder sequence A'B'B"A™. (10 Marks)
Design a suitable electro pneumatic c1rcu1t to control of a double acting cylinder using a
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

1 a.
b.

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

’ "Miodule-l
With a block diagram differentiate open loop and closed loop system. (08 Marks)
Discuss the main requirements of an ideal control system. . (08 Marks)

OR ;
Explain following types of controller with block dlagram and state its characteristics.
(1) Proportional ; : .
(11) Proportional plus derivative
(i11) Integral
(1v) Proportional plus integral (16 Marks)

Module-2
Obtain the transfer function for an armature controlled D.C motor, which relates output
angular displacement (Q) with input voltage (e). G, (08 Marks)
A thermometer is dipped in a vessel containing 11qu1d at a constant temperature of 0.
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 0,, obtain the transfer function
of the system. ‘ (08 Marks)

Obtain the overall transfer functlon of the block dlagram shown in Fig.Q4(a) by reduction
technique. & ‘ (10 Marks)

C(g)

Fig.Q4(a)
Discuss Mason s gain formula and define the following terms used in signal flow graphs.
(i) Node (ii) Branch gain (iii) Forward path (iv) Path gam (v) Feedback loop
(vi) Self loop ; (06 Marks)

Module-3
Obtain the expressions for Peak time, Rise time, Maximum overshoot and settling time for a
second order control system in terms of damping factor and nature frequency. (16 Marks)
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OR e £ '
Sketch the root locus of unity feedback system whose forward path transfer function is
" -
G(s) = fl L Ca L AN
s(s” 4+ 5s+ 6)
Determine the range of k for the system to be stable. (16 Marks)
Module-4

Draw the Bode plot for the following transfer function and determine gain margin and phase
margin. i

G(s)H(s) = 10.5 s : (16 Marks)
(s+0.2)(s+0. ’

Using Nyquist criterion, investigate the stability of a system whose open loop transfer
‘ . . m:u:::; h k s b
function 1s G(s)H(s) = (16 Marks)
. (s+1)(s+2)(s+3)
Module-5

Obtain the transfer functions of the following types of compensators:
(1) Lag compensator ‘
(i1) Lead compensator i, (16 Marks)

OR
Explain the following :
(1) Kalman’s test of controllability
(ii) Kalman’s test of observability

; (06 Marks)
Determine the controllability and observe

ility of the systems represented by

(10 Marks)
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Important Note :

usN | KIS |y | me g p 15ME742

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

o

Time: 3 hrs. Max. Marks: 80

Note: 1. Answer any FIVE full questions, choosing ONE full question from each module.
2. Use of Design Data handbook is permitted.

Module-1
1 a. What is Tribology? Explain in detail Historical background of Tribology. (08 Marks)
b. Explain the industrial importance of Tribology. (08 Marks)
OR
2 a. List out different types of viscometers. Explain any one with neat sketch. (08 Marks)
b.  What are the functions of lubricants? Explain. (08 Marks)
Module-2
3 a. Define Friction. What are different types of Friction? Explain. (08 Marks)

b.  What are the different methods of measuring frictional force? Explain any one. (08 Marks)

OR
4 a. List out wear mechanisms. Explain any one wear mechanism? (08 Marks)
b. List out various wear testing methods clearly, mentioning their standards. (08 Marks)
Module-3
5 Derive Reynolds 2D equation with assumptions. (16 Marks)
OR
6 a. Derive an equation for load carrying capacity for a Idealized Journal bearing. (10 Marks)
b. AnIdealized full Journal bearing has the following specifications:
Diameter of the Journal = 50 mm, Length of the bearing = 62.5 mm
Speed of the Journal = 1200 rpm, Radial clearance = 0.025 mm
Viscosity of lubricant = 11 CP, Attitude, € = 0.8
Calculate (i) Load carrying capacity (ii) Co-efficient of friction (iii) Power loss of the
bearing (06 Marks)
Module-4

7 a. Derive an expression for load carrying capacity of a plane slider bearing with a fixed shoe.
(10 Marks)
b. A slider bearing has a pivoted shoe by the following data:

Length of the shoe in the direction of motion = 50 mm

Width of the shoe = 64 mm

Slider velocity = 5.5 m/s

Load on the bearing = 8025 N

Viscosity of 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 of friction? (06 Marks)
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OR
Derive an expression for hydrostatic step bearing pressure distribution. (08 Marks)
A hydrostatic step bearing has the following specifications :
Diameter of the shaft = 152 mm
Diameter of the pocket = 102 mm
Vertical thrust on the bearing = 65000 N
External pressure = 0
Shaft speed = 900 rpm
Viscosity of lubricant = 24.15 CP
O1l film thickness = 0.127mm.
Find (1) Supply pressure (ii) Quantity of oil flow (iii) Power loss in the bearing (iv)

Frictional force (v) Co-efficient of friction. (08 Marks)
Module-5
List the characteristics of bearing materials. Explain any two. (08 Marks)
Determine the common bearing alloys. Explain any two alloys. (08 Marks)
OR
What is Surface Engineering? Write a brief history of Surface Engineering? (08 Marks)
List out Traditional Coating Techniques? Explain any two. (08 Marks)
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Time: 3 hrs. Max. Marks: 80
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sshort note on ‘BUS’ re}ated fo 8085 rmcroprooessor
b. Deﬁne the followmg terms w1th respect to mlcroproc‘ )

?‘“W‘&n\x e

a. Mention the dlfférent parts of a robot ‘and briefly explam any three parts of a robot.

i
’Wh

i ﬁfi@”ﬁ%tlonal requlrement nf robot.

S
,Wlth neat sketch expldin the Ratchet and gower mechamsm
L;st the applications, of %ams in mechamc ctuations.

b. Explain with.neat sketch permanent magnet stepper motor.

Module-5
List classification of direc
List the advantages ofthydraulic system.

c. With neat sketchy explain the construction details of hydraulic system.

v OR
With neat sketch explain pressure relief valve.
What ar€the types of rotary actuators and explain with sketches.

* sk %k k ok
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h ayneat sketch the internal a@rc tecture of Intel 8085 microprocessor.

ion control valves used as fluid flow system.
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(08 Marks)
(04 Marks)
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(08 Marks)
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(04 Marks)
(02 Marks)
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(08 Marks)
(08 Marks)



