S-397

Seat Total No. of Pages : 2
Nao.
B.E.(Mechanical) (Part 1) (Semester-VII) (Revised)
Examination, May - 2015
EXPERIMENTAL MECHANICS (Elective - 1)
Sub. Code : 47982
Duy and Date : Saturday, 30 - 05 - 2015 Total Marks : 100

Time : 10.00 a.m. to (01.00 p.m.

Instructions: 1)  Attempl any THREE questions from section I and any THREE

Q1) a)

02) a)
b)

(3) a)

b)

guestions from section I1.
2} Figures to the right indicates full marks.
3 Draw neat dingrams to supplement vour answers wherever required.
4)  Make snitable assumptions wherever necessary and state them clearly.
5)  Use of any type of caleulator is allowed.

SECTION -1
With usual notations, derive an equation for the light as it comes out
of the analyzer of a circular polariscope dark field amangement,  [16]

What do you understand by the terms “isoclinics” and "isochromatics™?
Explaimn their role in stress analysis by photoelasticity. [8]
Explain the use of white light in photoelasticity. [8]

In un experiment of separation of stresses using oblique incidence
method, a fringe order of 2.48 was measured in normal incidence at a
point of interest Measurement of fringe order at the same point but in
oblique incidence was carried out by rotating the model around one of
the principal stresses by 45°. The fringe order at the point was recorded
as 2.98.To determine the material fringe value fo of the photo elastic
material,calibration was conducted by subjecting a circular disc 70mm
diameter of the same photoelastic material to a diametral compressive
load of 560 N.When viewed through a dark field circular polariscope
arrangement,the fringe order of the isochromatic fringe at the centre of
the circular disc was 1.86.Determine the values of the two principal
stresses at the given point, Also calculate the maximum shear stress at
the same point . Take model thickness as 6 mm. [12]

Explain the procedure of sheet casting of a photoelastic material. How
is the process of model making carried out? [6]

P.T.0.
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(4) Write short notes on (Any Two) [16]

Q5) a)

b)

Q6) a)
b}

@7) w)

i.  Obligue Incidence method of separation
li. Scaling Model to Prototype
iii. Reflection photoelasticity

SECTION - Il
Explain the construction of an electrical resistance strain gusge. Explain
the difference between wire type and foil type strain guage.Why is foil
gauge more commonly used? ' [8]

Explain the method of mounting a strain guage. How this mounting is
checked? [8]

What is calibration of strain gauge? How is it done? [6]
Four strain gauges are mounted on a steel cantilever,two on top and
two at the bottom.The length of the cantilever is 160 mm. Width of the
cantilever is 30 mm and thickness is 6 mm. Modulus of elasticity of
the cantilever material is 2.1 x 10° N/mm®. Gauge factor of each gauge

is 2.2. Supply voltage is 8 V and output voltage is 3 m V. Calculate the
load applied at the end of the cantilever. Sketch the arrungement, [12]

The following readings were taken on a delta rosette attached to a Mild
Steel specimen

g, = 500 micro strain compressive

g, = 350 micro strain tensile

E.= 300 micro strain compressive
Determine the principal strains,principal stresses and their angle of

orientation. Take for Mild Steel modulus of elasticity E=200 GPa and
Poisson’s ratio p=0.30. [16]

08) Write short notes on (Any Two) [16]

i
ii.

iii.

Torque Transducer

Stress analysis using rosette

Temperature compensation
36383
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Seut Total No. of Pages : 3
Nu.

B.E. (Mechanical) (Semester - VII) (Revised) Examination,
May-2015
FINITE ELEMENT ANALYSIS

Code : 47981

Day and Date : Thursday, 28 - 05- 2015 Total Marks : 100
Time ;: 10.00 a.m. to 01.00 p.m.

Instructions: 1)  Answer three questions from cach section.
2}  Figurcs to right indicate full marks.
3}  Assume il necessary suitable data and state them clearly.
4)  Draw ncat labeled sketch wherever necessary.
3} Useof non-programmable ealculators is permissible.

SECTION -1
Q1) a} Explain the principle of minimization of the potential energy,Derive an
expression for the stiffness matrix by using simple 1-D element. |8]
b) Obtain the variational form of a differential equation. 18]

02) The equation governing the torsion of a circular shaft is T' = (JG/L)0, where
T is the torque,J is the second moment of area of the cross section, G is the
shear modulus,L is the length and © is the angle of twist of the shaft in
radians.Derive the finite element equations for the torsion elements and analyze

.the shaft fixed at end supports given in the figure below.(i.e., find nodal
displacements and support reaction torques by discretizing the shaft into three
elements). Take diameter of the shaft=20mm and G = 80 GPa. [16]

//] 1ONm [CW)  20Nm{CCW]
OECOECI

s
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03) a) Write examples on simplification of the model through the symmeiry. [8]
b) Caleulate the shape functions for the following triangular clement.And
henee find the temperature at the point(2,2) if the nodal temperatures of
the element are $=20°C,¢=100°C and $=150°C 18]
X .
AR
I
Q4) Write short notes on:(any three) [18]
a) Choice of the element type
b) Interpolation function in FEA
¢) Galerkins method
d) Basic element shapes and behaviour
g) Bandwidth and node numbering in the matrix
SECTION-1I
05) a) State the steps involved to modela mechanical element (e.g., a bracket),
perform a static analysis and view results using commercial FEA 50 ftware.
8]
b) What are simplex,complex and multiplex elements used in FEM?  [8]
(6) a) Explain meaning of assembly of element equations,incorporation of
boundary conditions and solutions of equations in FEA. 18]
b) Explain how size and number of elements in FE mesh are related and

their effect on the solution accuracy. [8]



Q7) a)

S - 1486

For the simply supported beam shown in figure below state the
displacement and slope boundary conditions.Also, check whether the
funetion ¥ = A sin (mx7) satisfies the boundary conditions Next lind the
arbitrary constant A by collocation method by making residual Zeroat x
= /2, The differentinl equation for beam being Eldy/dx*-M =0, 0 <x =1

3
p r 181
S
I.I"!u : r.l'rp -
Le | ol
il ]

b} What are interpolation functions7?State continuity conditions at inter-
element nodes. |8]

(8) Write short notes on:{any three) [18]

a) Features of a commercial FEA package '

b) Principle of minimum potential energy

c)  Guass quadrature numerical integration technique

d) Simple,complex and multiplex element

¢) Body forces and surface traction

EEEE
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B.E. (Mechanical) (Semester - VII) Examination, May - 2015

MECHANICAL SYSTEM DESIGN (New)
Sub. Code : 47980

Day amd Date : Thursday, 21 - 05 - 2015 'T.u'l.u] Marks : 100
Time : 10,00 a.m. to 1.00 p.m.
Instructions: 1) All gquestions are compulsory

Q1)

02

@23

8)
b)

b)

a)
b)

i)

b}

2}  Figurces to the right indicate full marks
3 Assume suitable doata wherever necessary and state it clearly
4)  Draw neal labeled sketches wherever necessary

SE N -
Explain the relationship between man, machine and environment. |8
Explain aspects of aesthetic design with suitable examples. 18]
OR

Derive an expression for dynamic response of lumped system

What is autofrettage? Discuss methods used for sutofiettage of cylinders. [6]

A pressure vessel, subjected to a design pressure of 0,75 MPa, consists of
a cylindrical shell with 2 minside diameterand 10 mm thickness. An opening
of inner diameter 300 mm and wall thickness 10 mm is provided in the
shell. The corrosion allowance is 2 mm and the weld joint elficiency is
taken as (.85. the extension of opening inside the shell is 15 mm. The vield
strength of the material used for the shell and the opening is 210 N/mm’,
A reinforcing pad made of a 10 mm thick plate is provided for the
opening. Determine the inner and oute diameters of pad. 112]

Derive an expression for braking torque in case of intornal expanding
brake. 18]

An automobile vehicle weighing 13.5 kN is moving on a level road ata
speed of 95 Km/hr. When brakes are applied, it is subjected to a uniform

P.T.0.
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04) 1)

b)

@5} a)
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deceleration of 6m/s®. There are brakes on all four wheels. The tyre
diameter is 750 mm. The kinetic energy of the rotating pars is 10% ol the
kinetic energy of the moving vehicle. The mass of each brake drum
assembly is 10 kg and the specific heat capacity is 460 JVkg®C. Calculate
the braking time, braking distance, total energy absarbed by each brake,
the torque capacity of cach brake and temperature rise of brake drum
assembly. 18]

OR

A plate clutch ha three discs on the driving shaft and two dises on the
driven shaft, providing four pair of contact surfaces. The outside diameter
of the contact surfaces is 240 mm and inside diameter 120 mm. Assuming
uniform pressure and coefficient of friction 0.3, find the total spring load
pressing the plates together to transmit 25 kW at 1575 rpm. If there are 6
springs each of stiffness 13 kN/m and each of the contact surfaces has
worn away by 1.25 mm, find the maximum power that can be transmitted,
assuming uniform wear.

SECTION - 11
Explain the concept of mechanical reliability and Factor of Safety. 6]
OR

Why geometric progression is used for estimating spindle speeds in
machine tools drives? Explain.

A six speed gear box is to be designed for machine tool drive. The
spindle speeds range between 150 rpm and 1000 rpm. If the gear box is
driven by 5 kW, 1000 rpm motor through belt drive, draw speed diagram
and gearing diagram. Determine Number of teeth on gears and Select
diameter of pulleys. The standard Pulley diameters are: 80, 90, 100, 112,
125, 140, 160, 180, 200, 224, 250, 280, 290, 300, 310, 355, 375, 400,
450, and 500 mm. [12]

Discuss any two Belt Take Up devices. [8]
OR

Explain and discuss lagrange multiplier method in optimum design.
-
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b) Inlight weight equipment, a shafl is transmitting a torque of 900 Nm and
is to have a rigidity of 90Nm/degree. Assume a factor of safety of 1.5
based on yield stress, Design the shaft for minimum weight! Assume
maximum shear stress theory of failure. Use following data [or the materials

8]

Material Mass Density| Material Cost | Yeild Strength|  Shear

(kg/m”) (Rs/N weight)| (MPa) Modulus
- (GPa)

Steel 8500 16 130 3l

Al-Alloy 3000 32 50 26.7

Titanium Alloy AB00 480 0 40

Magnesium Alloy | 2100 32 20 16

26) Solve any Two [16]

Discuss the design considerations used while determining power
requirement of belt conveyor.

a)

A assembly of three components A, B.C is shown in figure [1-1. The
dimensions of the three components are normally distributed and natural
tolerance 15 equal to design tolerance as shown in the figure. Determine
the percentage of assemblies where interference is likely to occur. Areas
under the standard normal distribution curve from zero to z are as follows.

1 12 (94 (18 1B 20 [322 24 136 (28 [30
Ared | 03403 | GR84S | 04153 [ 34453 | Qi | Q4TTE | D486 [ 04218 | 04983 | D497 | 0437

b}

53 £ 0.0

il

e il
100 e

Figure - Il - Q.6 (b)
¢) Discuss the need of multispeed gearbox in machine tool
d) Explain johnson's method of optimum design.

000
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Heud
M.

B.E. (Mech.) (Part - 1) (Semester - VII) (Revised)
Examination, April - 2016
REFRIGERATION AND AIR CONDITIONING
Sub. Code : 47979
Day and Date : Friday, 29-04-2016 Total Marks : 100

Time : 3.00 p.m. to 6.00 p.m.

Instructions: 1) Avtempt any threg questions from cach seetion,

Q1) a¥

o)

Q2)a)

i

2} Figures to the right indicate full marks,
3 Usesayme answer bosks for the two sections,

4)  Neat diagrams/chacls must be drawn wherever necessary.
5)  Lse of stewm tables, refrigerants/psyvechrometric charis/tahles are al-
lowed,

6} Makesuitable gssumptions if required and state them clearly.

Discuss ASHRAE c¢lassification of refrigerants. Give different types,
composition and applications of Azeotropes commonly used. |8]

Give comparison of refrigerants RI134a. R22 and NH, with respect to
their thermodvnamic properties. |8]

Explain the importance of hydrogen in Electrolux refrigeration system
and its advaniages over vapour absorption relrigeration on system. |5]

Describe with neat sketch the principle and operation of Li-Br, water
vapour absorplion system. 171

What are pre requisites of an acceptable system foraircraft refrigeration”
Enumerate various sources of heat addition for acroplane. |4]

P T.0.
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pumd Q3)a)  Differentiate berween multevaporator and multistage VApoUr compression

Faun refrigeration svstem. Represent these systems on p-h diagrams. Slate
ti'if“i*"""étﬁz'nqw clearly in what circumstances these systems are used. |81

(8 ' : . ; .
,—4"': #4907 What are the factors to be considered for selecting a condenser for a
l <Pl refrigeration system. Describe the working of an evaporative condenser
s : -
F..MI:E makiuf  With a neat sketch. |8]

(4) a)  Explain why the coefficient of performance of a heat pump is always

greater than unity. i4]

b) Anammonia ice plant operates between condenser lemperature ol 35°C
and an evaporator temperature of —13°C. It produces 5 tons of ice per
day from water at 25°C to ice at- 5*C. The NH, enters the compressor
as dry saturated vapour and leaves the condenser as saturated liquid.
Determine [12]

i) the capacity of the refrigeration plant F-4| tons

0.024 KSI;

i) Discharge temperature of NH, from the compressor

iy Mass flow ol refrigerant

22K =695

iv) Power of the compressor motor if the isentropic efficiency of the

compressor is 85% and mechanical efficiency of the compressor is 845k
20%s.
vl  Relative C.OP. Assume Latent heat of ice = 335 kl/kg, specific ©-5H94

heat of fce = | .94 klkg "K. Specific heat of water = 4.2 kl'kg "K.
Sp heat of refri. vapour = 2.8 kl'kg 'K,

sat. Enthalpy kl/'kg Entropy klikg 'K
temp "C liqmd | vapour liquid vapour
-135 1123 1426 0.437 5.549
+35 347.5 1471 1.282 4930
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Q5) Write notes on any three ot the following: |18]
a)  Capillary tube Vs Thermostatic expansion valve.
b} Considerations for selection of a suitable evaporator,
¢) Hermatic compressor,
d) Altemative refrigerants,
¢} Lindecyvele

f)  Actual vapour compression cycle,

5 = 11

06) a) Sketch comfort chart showing comfort zone. Explain how design
conditions can be arrived at from such chan. 18}

by} Discuss the elassification of air conditioning svstemns and Distinguish
between summer and winter air conditioning. |8]

0Q7) a)  Why the ducts are installed in an air conditioning applications’! Classify
the ducts and state the general rules/principles which should be followed
in the designing of ducts. 171

byl Give types, locations and applications of different outlets, diftusers,
registers and dampers used for the air distnibution system. k|

Q8) a)  Define enthalpy potential and derive the equation for the same. 16]

by 100 mYmin of air at 32°C and 60% RH enters a cooling will leaves at
20rC and 30% RH. Find by using psvchrometric tables only |10]

i) the mass of water removed per kg of dry air. 000185 kg | ks 03' f’-‘g as,
i) the heat removed per kg of dry air. 132 kT kg

i) weight of dry air passing per min, s

v} the capacity of the cooling coil in tons. F b 2 tond .

v) the mass of water vapour removed per hour, Q.18 k'.j 'S

o
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What are the sources which contribtite to the sensible heat and latent
heat load? Explain them briefly. [6]

A conference hall is desired to be maintained at 27°C DBT and 18°C
WRBT with outside condition of 35'C DBT and 26'C WBT. Estimate the
amount of air to be supplied per hour and the supply condition of air on
the basis of following information. [10]

Heat gain through wall and roofs = 23kW, lighting load = 18.4 KW

Heat gain through glass areas = | 8 KW fan motor load =35.6 kW

Tofed hast :
Infilteration load = 1.2 kW, Occupants in the room = B3
Sensible heat gain per occupant = 0.06 kW, ¢ooling will by pass factor =
0.15
Latent heat gain per occupant = 0.07 kW,
Assuming 60% of fresh air and 40% recireulated air is mixed through
conditioner.
Q10)Write notes on any three of the following ! [ 18]
a) Duct Systems for Hospitals.
b) Thermal exchange of human body with environment.
¢)  Encrgy requirements of diff, types of A/C systems.
d) Ventilation requirements.
¢]  Airwasher and its applications.
N Static regain method of duct sizing & its advantages.

+ + +
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B.E.(Mechanical)(Semester -VII)(New Course)
Examination, April - 2016
MECHANICAL SYSTEM DESIGN
Sub. Code: 47980

Day and Date : Saturday, 30 - 4 - 2016 Total Marks :100
Time :063.00 p.m. to 6,00 p.m.

Instructions: 1)  All questions are compulsory.

2} Figures to the right indicate full muarls.
3} Assume suitahle daty wherever necessary and state it clearly.

,ﬁ' 41 Draw neat labeled sketches wherever necessary.

;r‘»LK

1) a)

) P

i =

1

Explain, the importance of aesthetic design considerations, in product
design with the belp oi suiiable examples. | 8]

Iscuss ergonamic considerations in design of displays and controls.|8)
OR

Explain modelling of masses und inertia.

Discuss the stresses induced in thick cylinder. | 6]

A shrink fit assembly formed by shrinking on tube over another, is
subjected to an internal pressure of 60N/mm?, Before the fluid is admitted.
the internal and the external digmeters of the aisembly are 120mm and
200mm and the diameter at the junction is 160mm. If after shrinking on
the contact pressure at the junction is 8 N/mm’, Determine using Lame's
equatipn, the siresses at the inner mating and o outer_surfaces of the
assembly after the ﬂuxd Has been admitied. B

PT.O.
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b)

P - 517

Explain the energy considerations used in design of brakes. 18]

The brake is shown in Figure [-1 requires and actuating force of 2000N
at the end of the lever. Coefficient of friction is 0.3 and maximum pressure
intersity is | MPa. Determine the widthof the shoe and the braking capacity.

I8i

Figure -1 Quastion 3 (b

P

OR

An automaotive single plate clutch consists of two pairs of contacting
surfaces. The outer diameter of the friction disk is 270mm. The coefficient
of friction of 0.3 and the maximum intensity of pressure is 0.3N/mm’".
The clutch is transmitting a torgue of 531 N-m. Assuming uniform axial
wear, calculate, the inner diameter of the friction disk and spring force
required to keep the cluich engaged.

.
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b)

Q5) a)

b)
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SECTION-I]
Derive an expression for mean and standard deviation for a resultant
combination when number of populations is combined. [6]
OR

Why muiti-speed gearboxes are required in machine tools?

A multi speed gear bax is 1o be designed for a headstock of a turret lathe
for nine spindle speeds ranging from 30 rpm to 1000 rpm, If the gear
biox is driven by SkW, 720 rpm electric motor through the belt drive.
Draw the speed ray diagram and gearign diagram determine number of
teeth on gears. Select the diameters of pulleys for belt drive, The standard
pulley diameters are; 80, 90, 100, 112, 125 140, 160, 180, 200, 224, 250,
280, 290, 300, 310, 355, 375, 400, 450, and 500 mm. (121

What is the purpose of idlers? Explain any two types of idlers, 8]

CR
Explain Johnson's method of Optimum Design.
Design a tensile bar of length of 200 mm to carry a tensile load of SkN

for minimum cost out of following materials. [8]
lMaterial Mass Density | Material Cost|{Yield Strength
(kg/m®) (Rs/M weight)l  (MPa)
Steel 7300 16 130
Al-Alloy 3000 32 30
Titanium Alloy 4800 480 a0
Magnesium Alloy| 2100 32 20
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0Q6) Solve any two: [16]
a) Writc a note on objectives of optimum design.

by Discuss significance of standurd normal distribution curve in the
engieering statistical analysis.
c) State and explain basic consideration in design of multi spindle derives.

d) Write a note on belt 1ake-up devices.

o0 Aud
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Total No. of Pages : 3

Seal
No.
B.E. (Mechanical) (Semester-VII) (Revised)
Examination, May - 2016
FINITE ELEMENT ANALYSIS
Suh. Code: 47981

Day and Date : Monday, 02- 05-2016 Total Marks : 100
Time : 3.00 p.m, to 6.0 p.m.
Instructions: 1) Answer any three guestions from exch section.

2)  Figures to right indicate lull marks.

3 Assume if necessary suitable data and state them clearly,
&) Draw neat labelled sketch wherever necessary.

51 Useof non-programmable caleulators is permissible.

- N-

Q1) Analyse the axially loaded stepped bar shown in figure below. Use the finite
element method (element and global matrix) to predict the nodal displacements
u,, #, and u, at the nodes 2, 3 and 4, and the support reaction R at the fixed
nude | {w, = 0). The cross sectional areas are 50 mnt’, 20 mm?® and 10 mm’,
the ]:ngthf. of steps are 10mm each and the modulus of elasticity is

200 GPa. [16]

Nodes: 1,734
Elements: 1-2, 2-3, 34

PT.O.
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Q2) a} Fora one-dimensional bar elementprove that the displacement through
the element (with a linear variation) is given by U =N + N U, where
the shape functions N, = x)/ | and HJ ={x—x) /1 Also plot N and N
aver the length of the element. Evaluate (N, + N ), and (dN, / dv = aX
dx). 8]
b}  State different weighted residual methods used in FEA formulation. [8]
Q3) a) Explain the steps required to carry out the analysis of simple 1-D steady
state heat conduction using ANSYS software. 18]
k)  Explain 1-D, 2-D, 3-D elements in FEA. I8]
(Q4) Write short notes on (Any Three); [18]
a) Functional extremization in FEA.
b) Discretization/meshing of a model.
¢) Choice of the element.
d) Weighted residual method.
¢)  Steps involved in Time History Postprocessor in ANSYS.

SECTION-11

5) For the truss shown in figure, determine the element and global stiffness
matrices. The cross section of all members is "A’ and modulus of elasticity,

LE!_

[16]

W=
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Q6) a) Prepare an algorithm/flowchart to write a computer code for the finite
¢lement analysis of a simple plane truss having n nodes and m elements,
(8]
b} Explain simplex, complex and multiplex elements in FEA. 8]
(7)a) Explain in detail the activities involved in postprocessor of an FEA
software. [8]
b) Explain with suitable examples simplification o a model using symmetry.
18]
Q8) Write short notes on (Any Three): [18]
a) Preprocessing in ANSYS.
b) Body forces and surface tractions.
¢) 1-D,2-D, 3-D elements in FEA.
d) Interpolation function,
) Bandwidth of the stiffness matrix.
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Seut | Total No, of Pages :3
M.

B.E. (Mechanical) (Part - IV) (Semester - VII)
Examination, May - 2016
AUTOMOBILE ENGINEERING (Elective - I)

Sub. Code: 479584

Day and Date : Toesday, 03-05- 2016 Total Marks : 100
Time :3.00 pom, to 6,00 pan.

Instructions: 1) Attempt any three questions from each section,
2y Figure to vight indicates full marks.
3} on phkmmmuh'lt caleulator is allowed.

CTHO -
Q1) a)  Write the functions of |8]
1} Frame
il Cluteh
ni)  Crear box
v} Propeller shaft
v]  Differential
vi)  Steering
vii) Brake
viil) Battery
by  Explain the concept of semi forward and [ully torward chassis, 4]
¢)  Write the advantages of four whee! drive over two wheel drive. 4]
0Q2) a}) Explainthe terms: |6]

i) Tractive elTort
i) Gradiability

i)  Drawbar pull

FT.0.
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by The coefficient of rolling resistance for a truck weighing 62293.3N is
0.018 and coetficient of air resistance is 0.0276 in the formula. &= K
+ KadV® N where A is M7 of frontal wrea and V the speed in Kivhr, The
transmission efficiency in top gear of' 6.2: 1 is 90% and that in the second
gear of 13:1 is 80%. The frontal area is 5.374M°. I ruck has to have a
maximum speed of 88 Km/hr in top gear calculate f1mo]
i) The engine B.P. required.
i) The engine speed if the driving wheels have an effective diameter of
(L.8125m.
iii) The maximum grade the truck can negotiate at the above engime
speed in second gear.
iv) Themaximum drawbar pull available on level at above engine speed
n second gear.
(3) a) Draw neat sketch of multi plate ¢lutch and compare advantages and
disadvantages with single plate cutch, 18]
by Explain the construction and working of differential. |8}
Q4) Auemptany three: |18]
a) Hybrid vehicle
b}  Constant mesh gear box
c) Propeliershaft
d) Torque tube drve
05) a)  List steering gear boxes and explain any one of them with neat skeich.[8]
bl What is need of wheel alignment? Which parameters are checked in

whueel alignmem? [#]
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Q6) a) How does vacuum brake work explain with sketch. 18]
by Explainthe working of wheel eylinder in hydraulic brake system.  [8]

()7) a) Compare conventional suspension with independent suspension. List

the four vehicles where these systems are used. I8]
by  Explain the principle and operation of léad - acid battery, 8]
(8) Write short note on any three: | 18]

a)  Voltage and current regulator.
by Alternator
¢)  Active suspension.

d) Three wheeler layout,

cEE
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B.E (Mech.) (Part - I) (Semester - VII) (Revised) Examination,

May - 2015
REFRIGERATION AND AIR CONDITIONING
Sub. Code : 47979

Day and Date : Toesday, 19- 05- 2015 -Total Marks : 100

Time : 10.00 a.m. to 01.00 p.m.
Instructions: 1)  Attempt Any Three Questions from cach section.

Q1) a)

2}

23)

b)

a)

b)

a)

b)

2)  Figures to the right indicate full marks.

3)  Usesame answer books for the two sections,

4)  Neat diagrams/charts musi be drown wherever necessary.

5)  Use fo steam tables, refrigerant/psychrometric charts/tables are
allowed.

6) Make suitable assumptions if required and state them clearly.

SECTION - 1

Differentiate between physical and thermodynamic properties of a
refrigerant. Explain which are more important giving specific reasons.[10]

What is secondary refrigerant? State its advantages. Explain its importance
with suitable application. [6]

Compare and contrast between the reversed carnot cycle and Bell
colemann cycle of refrigeration. What are the benefits of using air cycles

for air craft cooling, 171

Discuss vapour compression system and vapour absorption system with
respect to merits, demerits and energy conservation. [9]

What are advantages of compound compression? Discuss the merits
and demerits of flash and water inter cooling employed with multiple
compression. [8]

Give the procedure to charging and testing of refrigerants into a
refrigeration system. Also give different methods of leak detection  [8]

PT.O.
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b)
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Discuiss the selection of refrigerant absorbent pair for vapour absorption
refrigeration system, State desirable properties of apair. I6]

The following data refers to-a 20 TR ice plant using ammonia as refrigerant.
The temperature of water entering and leaving the condenser are 20°C
and 27°C and temperature of brine in the evaporator is - 15°C, before
entering the expansion valve, ammonia is cooled to 20°C and the ammonia
enters the compressor dry saturated. Calculate for one tonne of
refrigeration the power expended, the amount of co6ling water in the
condenser and the coefficients of performance of the plant. [10]

Use the properties given in the table below.

Sat. Enthalpy-kikg | Eutropy-kj’kg“K | SP, heat-kj/kg 'K
Temp - Liquid | vapour | liquid | vapour | liquid | vapour
- 15 11234 | 142654 | 0.4572 | 55490 | 4396 | 2.303
+ 25 29800 | 146584 | 1.1242 | 5.0391 4.6006 2.805
(5) Write notes on any three of the following. |18]
a) Pulsetube refrigeration.
b) Dx type and flooded evaporators.
¢} Thermostatic expansion valve,
d) Crystallization.
e} Protection devices used in compressor.
f) Cascade system.
SECTION - 11
06) a) Explain the importance of effective temperature in air conditioning system.
Discuss the factors governing optimum effective temperature. [8]
b) Define thermal comfort of human bedy and explain it with the help of

equation of thermodynamics of human body. I8}



Q7) a)

b)

08) a)

b)

09 a
b)

S - 392

Enlist the various equipments used in a central air conditioning plant .
Explain the working of air washer with the help of a neat sketch, I8]

Define Aspect ratio, duct class. equivalent diameter and equivalent length
in duct sizing. Give use of different charts used in duct design. [8]

Define i) Bypass factor and contact factor
i) Degree of saturation and Relative humidity. [6]

450 emm of air at 38°DBT and 27°C WBT is mixed with another stream
of 720 emm of air at 23°C DBT and 55% RH. The mixture 1s cooled to
14°C Assume coil SHF = 0.55 Determine, [10]

1)  Final condition of the mixture
i) Heat removed by cooling coil

ii) Moisture removed by cooling coil,

Distinguish clearly between summer and winter air conditioning.  [4]

The following data refers toa high humidity chambers. Summer outside
condition = 35% DBT, 25%¢ WBT |12}

Inside design condition = 21% DBT, 70% RH.
RSH = 46.52kw, RLH = 2.9075kw.
Ventilation = 108 cmm. Assume BF = 0.05.
Find when space humidification isnot used.

1)  Outdoor air load

i) Grand total heat

i) ESHF

iv) ADP

v) Dehumidification air quantity

vi) Eutering and leaving conditions at the apparatus.

<
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(1)) Write notes on any three of the following. [18]
a) Factors forming the doad on aimnndiiinnin £ system.
b) Methods of Duct design.
¢) Ventilation and its requirements.
d)  Systems of air distribution.
e) Comfort chart. =

fi  Energy conservation in air conditioning,.

Q00O
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Total No. of Pages : 4

B.E. (Mech.) (Part - I) (Semester - VII) (Revised) Examination,

December - 2015

REFRIGERATION ANDAIR CONDITIONING
Sub. Code : 47979

Day and Date : Tuesday, 08 - 11 - 2015 Total Marks : 100
Time : 10.00 a.m. to 01.00 p.m.

Instructions: 1)  Attempt any three questions from cach Section.

Q) a)

b)

g2) a)

b)

Qi) a)

b}

2}  Figures to the right indicate full marks.

37 Use same answer books for the two sections.

4)  Neatdiagrams/charts must be drawn wherever necessary,

5)  Use of steam tables, refrigerants/psychrometric charts tables are
ullowed.

6) Make suitable assumptions if required and state them clearly.

SECTION - 1
What factors govern the selection of refrigerants for various application?

Why and where, following refrigerants are commonly used
i} air i) R 134a iii) Ammonia. Comment why each is suitable at

specified place and not at all places? [10]
What is O.D.P. and GW.P with respect to refrigerants and their
importance. 6]

Draw a schematic diagram/layout of an air cycle refrigeration system
employed for air conditioning the cockpit and cabin space for an air
plane. Explain the working of it with T-8 diagram. 8]
Describe with a neat diagram practical acqua ammonia vapour absorption
systemn using heat exchangers. Give comparison with Lithium bromide
water vapour absorption system. 18]

Draw the sketch of claude svstem for liquefication of air, Show the cycle
on temp-entropy plane and explain the working of the system. State
merits and demerits of the same. [10]
Discuss the difficulties encountered in the production of law temperature
with the help of single ormultistage vapour compression refrigeration system.

16]

RTO.
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(4) a) Explain with the help of p-h diagrams, the effect of condensing temp,

on the results, 18]
Specific enthalpy Specific entropy
Refrigerant| Temp | Liquid | Vapour | Liquid | Vapour
°C kikg kikg kikg "k | kjkg®k
K134a 0 20081 308.78 1.0025 1.7261
40 235.73 419.63 11584 1.7128
RI12 0 36.1 187.5 0.1420 | 0.6966
40 74.6 203.2 D.2718 | 0.6825
(5) Write notes on any three of the following : 18]

06)

b)

)
b)
c)
d}
e)

f)

evaporating temp, vapour superheating and liquid subcooling on the
performance of vapour compression refrigeration system. 18]

It is proposed to replace R12 by ozone friendly R 134a in a refrigeration
plant of 9 tonnes - capacity with evaporator and condenser temperature
of 0°C and 40°C respectively. Considering standard saturation cycle,
compare the mass flow rate and cop for two refrigerants. The saturation
properties and vapour specific heat are as follows

Cp for R-12 = 0.776 kj’kg"K, Cp for R134a = 1.068 ki’kg"K. Comment

Removal of flash gas and flash imercooling.
Automatic Expansion valve.

Vortex tube refrigeration.

Insulating materials in Refrigeration systems,
Cryogenic and its applications.

Electrolux Refrigeration svstem.

SECTION - 11
Explain the self regulatory system of the body against high temp. and
low temp. exposure. [4]
Discuss the factors affecting thermal balance between the body and the
environment. I5]

[7]

Draw the comfort chart and explain in detail.



Q7) a)

b)

(8) a)

b)

09 a)

b)

S - 2089

Develop an expression for equivalent diameter of a rectangular duct.
What are the assumptions made. |8]

What is the economics of an air transmission system & state the general
rules which should be followed in the designing of ducts, |8]

Define Relative humidity ¢ and degree of saturation p and derive the
relation between them.

u
¢=
l-ll.’l-p}P—F:S 7]

Atmospheric air at 1.01325 bar has DBT of 30°C and WBT of 23°C.
Compute

i} Partial pressure of water vapour

i} Specific humidity

i) Dew point temperature

) Degree of saturation

Verify your results by psychrometric chart. 19]

Define and sketch on psychrometric chart RSHF, ESHF and GSHF in
case of cooling and dehumidifying coils. 171

A meeting hall of an administrative building is to be air conditioned for
winter conditions. Following is the necessary data, = outdoor
conditions — 10°C DBT & 75% R4 Required indoor conditions — 20°C
DBT and 150°C WBT. Amount of air circulated = 0.3m*/min/person.
No. of occupants = 100,The required conditions are achieved by heating
and then by adiabatic humidification. Find :

) Capacity of humidifier
i) Capacity of heating coil in kW

i) Bypass factor if the surface temperature of heating coil is 36°C.
Represent the process on psychrometric chart. 9]

“A



@1I0) Write notes on any three of the following :

a)
b)
c)
d)
€)
f)

ADP and its significance.
Duct materials.

Air conditioning systems.
Dugct systems for Auditorium.
Ventilation reguirements.

Spray type humidifiers.

* *

S — 2089
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Totul No. of Pages : 4

B.E. (Mechanical) (Semester - VII) Examination, December - 2015

MECHANICAL SYSTEM DESIGN (New Course)
Sub, Code : 47980

Day and Date : Friday, 11 - 12-2015 Total Marks : 100
Time : 10,00 a.m. to 1.00 p.m.

Instructions: 1) All questions are compulsory,

@1) a)

b)

@2) a)
b)

03) a)

2)  Figures lo the right indicate full marks,
3} Assume suitable data wherever necessary and state it elearly.
4)  Draw neat labeled sketches wherever necessary.

SECTION -1

- Discuss ergonomic design considerations in displays and control panels.

18]

Explain form, Symmetry and balance, Colour, Style with reference to

aesthetic design. 18]
OR

What is modeling? Explain different types of modeling,

Explain how pressure vessels are classified as per 1S 2825 : 1969.  [8]

A hydraulic cylinder, made of gray cast iron FG300, is subjected to an
internal pressure of 15 MPa. If the inner and outer diameters of the
cylinder are 200 mm and 240 mm respectively, determine the factor of
safety. If the cylinder pressure is further increased by 50%, what will be
the factor of safery? [10]

Compare; 18]
1)  Single plate clutch and multiplate clutch.
i) Dry clutch and wet clutch.

PT.O.



b)

b}
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A cone clutch is used to transmit 30 kW at 750 rpm. Semi cone angle of
the clutch is 12.5°, coefficient of friction 0.2, mean diameter of friction
surface is ‘6b" where ‘b’ is the width of friction surface in mm, load
factor is 1.75. Find the radii of friction surfaces and face width. Also
find the spring wire diameter if disengagement factor i1s 1.2 and spring
index 15 6. Assume safe shear stress of 300 MPa. If the spring is deflected
by 5 mm during disengagement, find the number of active coils and free
length of spring, |8]

OR
An automotive type internal expanding shoe brake is shown in
figure [ - 1. The face width of the friction lining is 50 mm and the coefficient
of friction is 0.4, The maximum intensity of pressure on the lining is
0.8 N/mm?. The angle 8, can be assumed to be zero. Calculate the
actuating force and torque capacity of the brake.

Figure I-1 Question 3{b)

2



(4) a)

)

b}

@3) a)

b)

S - 2090
SECTION-TT
What is significance of the normal distribution curve in the engineering
statistical analvsis? State its limitations. |6]
OR

What do vou understand by maximum loss of economic cutting speed?
Derve and expression for the same.,
A multispeed gear box is to be designed for a small size, general purpose
machine tool for the spindle speeds varying between 63 rpm and 630
rpm. I the recommended geometric progression ratio 1s as per RS series,
draw the candidate structure diagram for machine tool gear box and
select optimum structure diagram. If the gear box is to be driven by 720
rpm, three phase A.C. motor through a belt drive, determine the ratio of
belt pulley diameters. [12]

What is adequate design and Optimum design? Explain with suitable
examples, 8]
A triple ply belt conveyor is required to transport 2 ton of iron ore per
hour through a distance of 1000 m and a height of 300 m. The permissible
belt speed is 20 m/min. Ef the mass density of iron ore is 2.5 ton/m’,
determine the belt width, diameter of drive pulley and reduction ratio of
gear reducer, if electric motor speed is 1440 rpm. Use following data,

18]
Flowability factor k:

Belt

inclination *g °

10°—-15% | 16°-20"| 21°-25" | 26°-30° | 31°-35°

Flowability 265X 10 25X 104 235X 10% | 220X 1074 205X 107
factor ‘k’

Standard belt widths : 400, 450, 500, 600, 650, 750, 800, 900, 1000,
1200, 1400, 1600, 1800, 2000 mm

Material factor for plies for capron belt : K, =2.0
Belt tension and arc of contact factor k, = 80
OR



b)

S — 2090

A cylindrical shell of the heat exchanger is required to accommodate a
total of 100 m length of standard diameter copper tubes. One meter
square cross-sectional area inside the shell can 200 copper tubes. Design
the heat exchanger shell with an objective of minimizing the cost of the
heat exchanger, by using the following data:

i)  Cost of copper tubes = Rs, 20000,
i) Cost of heat exchanger shell = Rs, 60000D"°L.

ii) Cost of floor space occupied by the heat exchanger shell = Rs.
10000DL.

Where D = diameter of the heat exchanger shell inm
L = length of heat exchanger shell in m.

06) Solve any Two: [16]

a)
b)
c)
d)

Discuss lagrange’s method of optimum design.
Compare structure diagram with speed diagram.
Discuss the role of reliability in modern engineering design.

What are activities involved in material handling,

HHAR
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Seat

Total No. of Papes : 3

B.E. (Mechanical) (Part-1) (Semester - VII) Examination,

December - 2015
TOTALQUALITY MANAGEMENT (New Course)
Sub. Code : 47986

Day and Date : Taesday, 15 - 121 - 2015 Total Marks : 100
Time : 10,00 a.m. to 01.00 p.m.

Imstructions: 1)  Answer any three questions from each section.

Q1) a)

b)

02) a)

2)  Figures to the right indicate full marks.
3}  Make suvitable assumptions wherever necessary and state them clearly.
4)  Use of statistical tables and scientific calculator is permitted.

SECTION - I

Briefly explain prevention costs providing examples appropriate to a
manufacturing environment. 18]
Name the famous quality gurus, State in single sentence their ideology
for quality processes. [8]

The following table gives the number of defects on lots observed at
final inspection of an assembly. Prepare a ¢ chart. Suppose the reasons
for out of control situation for Lot no 5 are known, what is your

b}

decision regarding control limits for future use? [11]
Lot number Number of Lot number Number of
Defects Defects

L1 13 L6 6

L2 15 L7 7

L3 19 L8 17

L4 8 L9 9

L5 23 L 10 3
Describe the process of quality planming with vendors. [6]

PT.O.



Q3) a)

b}

Q4) a)

{5) a)

b}

Q6) a)

b)

5-2091

List the various tools that can be utilized for problem solving and
situation analysis with applications. [10]

With suitable example explain defects per million opportunities
(DPMO). [6]

Explain the concept of signal to noise ratio in Taguchi's quality
engineering, [6]

What is the reliability of the system below ‘where the reliabilities of
the components A, B, C and D are 0.975. 0.985, 0.988 and (.993

respectively? [8]
A B
———
—
Cc i)
List the problems encountered in achieving reliability. [4]
SECTION - 11

What are the prerequisites of TQM? Discuss the barriers in implementing

TQM program. [8]
Explain the key contributions of Feigenbaum to modern guality
thinking. [8]

Is the main concern of most consumer the price of product or service?
Explain, [8]

Define leadership. Describe functions of leadership. [8]



§-2091

(7) a) Discuss the step by step process to implement [SO 9001 : 2008 guality
management systems. [8]
b) What is the service guality? Discuss the difference between quality for
manufacturing and service industry. [8]
(28) Write short notes on any three ; [18]
a) Stages of FMEA
b) Characteristics of QC
¢) Poka-yoke devices
d) 5-5 in TQM.
e) Benefits of QFD.

HE®H
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Total No. of Pages : 3

B.E. (Mechanical) (Part-1) (Semester - VII) Examination,

December - 2015
EXPERIMENTAL MECHANICS (Elective - I)
Sub. Code : 47982
Day and Date : Taesday, 22 - 12 - 2015 Total Marks : 100

Time : 10,00 a.m. to 01.80 p.m.

Instructions: 1}  Attempt any three questions from Section - 1 and any three questions

Q1) a)

g2)

b}

A
b)

from Sectlon - 11,
1)  Figures to the right indicate full marks.
3)  Draw neat dingrams to supplement your answers wherever required.
4)  Make suiiable assumptions wherever necessary and state them clearly.
%)  Useof any type of Calculator is allowed,

SECTION - |

Derive an expression for intensity of light observed through analyser
when a stressed photoelastic model is kept in bright field circular
polariscope. [16]
A two dimensional photoelastic model of a connecting rod was
observed in dark field circular polaniscope. The fringe order at the
point of interest was observed 1o be equal to 3.80. A circular dise of
same material of 80 mm diameter was loaded in diametrical compression
to caleulate material fringe value. At a load of 1100 N the fringe order
at the centre of disc was observed to be 3. 8]

Calculate maximum in plane shear stress at the point of interest in
connecting rod, if its thickness is 6 mm.

[llustrate casting procedure for two dimensional photoelastic sheer, [§]

Explain in detail the Babinet Soleil method of compensation, What
are its advantages? (8]

ET0.
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(3) a) Explain “Electrical Analogy™ Method used for separation of principal
stresses. [8]
b}  Enlist the different experimental stress analysis techniques. When would
you propose the use of these technigues? [8]
(}4) Write notes on any two of the following : [16]
a) Scaling of stresses from model to prototype.
b)  Use of white light and monochromatic light in photoelasticity.
¢) Reflection Polariscope.
SECTION - 1I
05) a) Discuss various possible configurations of wheatstone bridge circuit
used for sirmin ganges. Also state the expression for output voltage in
each case, [10]
b)  Explain the principle of working of an electrical resistance strain gauge.
Describe the desirable properties of an ideal strain gauge. [8]
Q6) a) A square steel bar of 16 x 16 mm cross section was used as a compression
load cell, by mounting two single clement strain gauges each with 2.2
gauge factor on it. One strain gauge sensed lateral strain and the other
linear strain. Two arm sensitive bridge circuit was used when a load of
18 kN was applied on the bar. Moduolus of elasticity of steel bar was
2 % 10F N/mm? and Poisson ratio was ().3. [8]
Calculate the output voltage of the bridge when excitation voltage
wis 5 volts d.c. was used to excite the bridge.
b) Describe Brittle coating technique with reference to following :  [8]

i)  Determination of Principle stresses,
ii) Different crack patterns.

-2
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Q7) The following observations are made with reactangular rosette mounted on
steel specimen. [16]

g, = 850 Microstrain
g, = 300 Microstrain
€. = =250 Microstrain

Determine the principal strains, the principal stresses and principal angles
b, & b,

Assume E = 2 x 10F N'mm?.
p=03

(8} Write notes on any Two of the following : i16]
a) Construction and working of pressure transducer.
b}  Moisture proofing of strain gauges.
c) Semi-conductor strain gauges.

d) Moire Methods — Advantage, limitations applications.

EHB
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Total No. of Pages : 3

B.E. (Mechanical) (Part - 1) (Semester - VII) Examination,

December - 2015
AUTOMOBILE ENGINEERING
Sub. Code : 47984

Day and Date : Saturday, 12 - 12 - 2015 Total Marks : 100
Time : 10.00 a.m. to 01.00 p.m.

Instructions: 1)  Attempt any three questions from each section.

1)

Q02)

)

b)

i)

b}

2)  Draw neat sketches whenever necessary.

3}  Figures to the right indicate full marks.

4)  Make suitable assumptions if necessary and state it clearly.
5)  Useof non-programmable calculator is allowed.

SECTION - 1

Write types of automobile bodies and explain in detail, the automobile

body construction, [8]
Write detailed classification of automobiles. [8]
Explain in detail hybrid vehicles, [8]

The vehicle weighs 62000 N and the coefficient of rolling resistance is
0.017 and the coefficient of air resistance is 0.027 in the formula
R = kW + kaAV-, where A is m* of frontal area and V the speed in
kmv/h. The transmission efficiency in top gear of 6.2:1 is 88% and that
in the second gear of 15:1 is 80%. The frontal area of the vehicle is
5.6 m’, If the vehicle has to have a maximum speed of §6 km/h in top
gear, calculate ; [8]

i) The engine BP required,

PTO.
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ii) The engine speed if the driving wheels have an effective diameter
of 0.8125 m.

i) The maximum grade the vehicle can negotiate at the above engine
speed in second gear and

iv) The maximum drawbar pull available on level at the above engine
speed in second gear,

@3) u) Describe with neat sketch centrifugal clutch, [8]
b) Explain working of torque converter with the help of neat sketch, what
are limitations of torque converter? [B]
@4) Write shont notes on any three of the following : [18]
a) Electric vehicles.
b) Materials used in automobiles.
¢) Faull floating rear axle.
d) Mult-plate clutch.
SECTION - 11
@5) a) Explain in detail with neat sketch, Ackerman steering gear mechanism.
[8]
by Explain in detail Understeer and Oversteer. [8]
@6) a) Tlustrate with neat sketch Air brake system. (8]
by Discuss in detail with neat diagram rear wheel suspension system. [8]



5-2094
Q7) a) What are the different types of motions considered in suspension system?

(8]

b} Explain with neat sketch principle and working of automobile starting
system, [8]

(28) Write short notes on any three of the following : [18]

a) Engine electronic control module.

b} Hotch-kiss drive,

¢) Two wheeler and three wheeler layout.
d) Torque tube drive.

BEE
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B.E. (Mechanical) (Part - TV) (Semester - VII) (Revised)
Examination, December - 2015
INDUSTRIAL PRODUCT DESIGN (Elective - IT)

Sub. Code : 47988
Day and Date : Tuesday, 15-12 -2015 Total Marks : 100

Time :10.00 a.m. to 01.00 p.m.
Instructions: 1)  Answer any three guestions from section I and any three gquestions

from section I1.
2)  Figures to the right indicate full marks.
3)  Draw neat skeiches wherever necessary.
4)  Answers to the two sections must be written in the same answer book.

SECTION - 1
Q1) a} Explain the challenges faced in product design and development. [8]

b) Explain the procedure for setting target specifications in product
design. 8]

@2) a) Explain the types of modularity in product architecture with examples.[8]
b) Explain the following with respect to product design. [8]
i)  Aesthetics

ii) Selection of engineering materials

(?3) a) Explain the activities of concept generation process. 18]
b) What is a prototype? Explain the different types of prototypes. [8]

(4) Write Short Notes (Any Three) [18]
a) Concurrent Engineering
b) Robust Design
c) Design for manufacturing and assembly
d) Value Engineering
e) Industrial design process

PTLO.
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SECTION - 1I
@5) a) Explain the design of controls in machine tools i8]
b) State and explain the principles applied to the design of a workstation. [8]
(6) a) Explain the use of anthropometric data in the design of displays and
controls |8]
b) Explain the ergonomic principles used in industrial safety and health
control. [8]
@7) a)  Explain the features of ISO 14000 Environmental Management System. [8]
b) Explain the features to be considered for designing a Visual Display
Tenminal, [8]
08) Write Short Notes (Any Three) [18]
a) Safety precautions in Process Industry
b) Safety in Foundry
e) Material Handling and Ergonomics
d) Personal Protective Equipment(PPE)
¢) Design of hand operated controls

QOO0
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Seat
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Total No, of Papes ¢ 3

B.E. (Mechanical) (Part - IV) (Semester - VII) (Revised)

Examination, November - 2019
REFRIGERATION & AIR CONDITIONING
Sub. Code : 67501 &

Day and Date : Saturday, 23- 11 -2019 Total Marks : 100
Time : 10,00 a.m. to 1.00 p.m.

Instructions: 1} Attemipt all questions,

Q1) 4}

b)

02) a)

2} Neat diagrams must be drawn wherever necessary,
3 Make suitnble assumptions if necessary und state it clearly.

4} Use of calculator, steam table Psvehrometric table and chart is
allowed.

Derive an expression for performance of Reversed Carnot refrigeration
cycle with the help of P-V and T-8 diagrams, p 18]

OFR
With neat diagram explain the working of simple air erafi cooling cvele.
i) Give the comparison between heat engine and reffigerator.

i) A Carnot refrigerator requires 1.3K'W of power per ton of
refrigeration 1o mainitain space at -44°C. Determine the cop of
refrigerator and heat rejected in kw per ton. 18]

Draw Cascade system on P-h diagram and TS plots with schematic
dingram explain the system. [8]

CR 4
Explain with neat sketchies,
i) Wet versus dry compression

i)  Throttling versus isentropic Expansion

PT.O.
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Q3) a)

b)

Q4) a)

B}

SC-78
32000k g of ice per day is produced from at 0 °C in an ammonia ice plant
warking on vapor compression cycle. The temperature range of the ¢ycle
is -15°C 10 25 °C. The vapor at the end of compression is dry saturated.
Find. [10]
i) . Cop
i) Refrigeration effect
i) Mass flow rate of refrigerant in kg/s and
iv) Power required to drive the plant.

Take latent heat of ice = 335kj/kg

Write notes on 19]
I} Secondary refrigerants
i) Tee plant

i) cold storage

OR
List selection criteria for following equipments for system.
i) Compressor

i) Condenser

iii) Evaporator

Suggest the proper reasons, the types of refrigmﬁmts used for following
applications. 17

1) Domestic refrigeration
i) lee cream plant

i) cold storage
iv) Room air refrigeration

What is moist air? Derive an expression for the en thalpy of moist air.[8]
OR

Explain clearly the different stages of human body defence apainst
variations of weather conditions during summer and winter.

Atmospheric air at 16°C DBT & 25% RH passed through a furnace and
then through a humidifier, in such a way that the final condition is 30°C
DBT & 50% RH. Find the heat and moisture added to the gir Also
determine the sensible heat factor of the process, _ 8]

i,




Q5) a)

b)

Q6) a)

b)

SC-78
Explain with the help of neat sketch ERSHF, RSHE, [6]

OR 4

Explain with neat skeiches summer and year-round air conditioning
Systems.

The following data refers to summer A/C of a building, [12]
Cutside design condition = 43°C DBT, 27°C WBT

Inside design condition = 25°C DBT, S0%RH

Room sensible heat gain = 84000 kJ/h

Room latent heat gain = 21000 kJ/h

By-pass factor of the cooling coil used = 0.2

The return air from the room is mixed with the outside air hefore entry to
cooling coil in the ratio of 4:1 by mass. Determige

i} ADP ofthe cooling coil

i)  Entering and leaving conditions of air for cooling coil.
iii) Fresh air mass flow rate

) Refrigeration load on the cooling coil,

Explain the fol lowing methods of duct design : |8]
1) Static regain method,
i)  Velocity reduction method

OR &
Explian dynamic losses in ducts ( Atleast four) [8]
Explain the concept of Green building,
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Total No, of Pages : 4

B.E. (Mechanical) (Part - IV) (Semester - VII) (New)

Examination, November - 2019
MECHANICAL SYSTEM DESIGN
Sub. Code : 67502

Day and Date : Tuesday, 26- 11 -2019 Total Marks : 100
Time : 10,00 a.m. to 1.00 p.m.

Instructions: 1) All questions are compulsory.

I)  Assume suitable data wherever necessary and state it clearly.
3} Draw neat labeled sketches wherever necessary,

Q1) a) Explain Aspects of aesthetic design with suitable examples. 8]
b) Explain ergonomic consideration in design of displays and controls, |8]
OR
b)  With suitable example explain the creativity concept in the product design,
. 8]
Q) a) Derive Clavarino’s Equation to determine the thickness of pressure vessels
6]
OR
Explain the different types of supports used for pressure vessels.  [6]
b} A pressure vessel of 300mm inner diameter subjected 1o an internal Pressure
of 25 Mpa. The cylinder material is plain carbon steel | 5C8 having ultimate
strength 440N/mm’, yield strength 240 N/mm® and Poisson’s ratio
(p=10.29). Determine the thickness of cylinder wall based on:
i)  Maximum principal stress theory.
i) Maximum principal strain theory.
i) Maximum shear stress theory,
iv) Distortion energy theory.
Take factor of safety based on the yield strength as 1.5 [12]

FET.0O.
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Discuss various types of friction lining materials used in clutches, What
are the desirable properties of friction material, |8]

A leather faced cone clutch transmits power at 500 rpm. the semi-cone

angle @ is 12.5°. The mean diameter of the clutch is 300 mm, while the

face width of the contacting surface of the friction Lining 1s 100mm. The

co-efficient of friction is (.2 and the maximum intensity of pressure 15

limited to 0.07N/mm’, Caleulate the force to engage the clutch and the

power transmitling capacity. 18]
OR

An automotive type internal expanding brake is as shown in figure 1. The
face width of friction lining is 50mm and the coefficient of friction is (.4.
The maximum intensity of pressure on the lining is 0.8 N/'mm*, The angle
il can be assumed to be zero. Calculate; [8]
i} The actuating force.

i)  The Braking Torque Capacity.

ki 5 L
Explain the advantages of geometrical progression for selecting the speed
steps of a multi speed machine ool gear box. 16
OR

State the difference b'w structural and speed diagram of a Machine tool
gear box. 6]
A multi speed gear box is to be designed for a headstock of a turret lathe
for nine spindle speeds ranging from 60 rpm to 2880 rpm. If the gear
box is driven by SKW, 1440 rpm electric motor;

i} Drow the speed ray diagram,
i) Draw the gearing disgram.
i) Determine the number of teeth on gears. 112]

22
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Explain design considerations of piston barrel and piston skirt with neat
skeich. |%]

b} Thecylinder of a four siroke diesel engine as the following specifications

b)

Brake power = 3.75 kW,

Speed = 1000 rpm.

Indicated Mean Effact Pressure = 0.35 Mpa,

Mechanical Efficiency = 8%

Dretermine the bore and length of the cylinder linear. 18]
OR

The following data is given fora connecting rod:

Engine speed =1800 rpm,

Length of connecting rod = 350mm.

Length of stroke = 175 mm.

Density of material = 7800 kg/m’

Thickness of web or flanges = 8 mm

Assume the cross-section of the connecting rod as shown in Fig.2 for
which Area of cross section
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- e~ (42)¢ way=(2) ,,
[A}hllpilu_ 12 amnay = 2 Ii:
What is adequate design and Optimum design? Explain with suitable
examples? 8]

OR
Explain various parameters in design of machine Elements, 18]

A thin spherical pressure vessel is subjected to an internal pressure of 5
Nfmm?. The mass of the empty vessel should not exceed 150kg. If the
factor safety based on yield strength is 2.0, Design the pressure vessel

with the objective of maximizing the gas storage. |8]
'Sr.No, Material Tensile Yield | Mass Density (p)|
Strength Kg/m’
S, N/mm?
01 | Alloy steel-15Cr20 Mo55 450 TE00D
02 | Aluminum Alloy-74530 150 2800
03 Titanum Alloy E00 4500
04 Magnesium Alloy 100 T800
Q0 0
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B.E. (Mechanical) (Part - VI) (Semester - VII) (Revised) (New)
Examination, November - 2019

FINITE ELEMENT ANALYSIS
Sub. Code ;: 67503

Day and Date : Thursday, 28- 11 -2019 Total Marks : 100
Time : 10.00 a.m. to 1.00 p.m.

Instructions: 1)  All questions are compulsory.
1)  Assume suitable data if necessary & state it clearly,
3)  Figures to the right indicate full marks.

Q1) Attempt any two,
a) Explain Rayleigh Ritz method with practical example. 18]

b) Explain how Galerkin Method used in the development of an integral
form with suitable example. 8]

¢) - Explain the significance of von mises stress. [8]

(1) a) Determine the nodal displacements, forces and the reactions at the fixed

support for the given system. [12]
4 ) 3
:; 5 irel Aluminlvne P—— 20 kN
4
=
Esteel = 210 GPa B, = 70 GPa
Asteel = 4= 107 M? Aluminium =2 x| 0¥ M*

b) List down and briefly explain the elements for one dimensional and two
dimensional elements used in FEA. [6]

FTL.O.
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Evaluate the shape functions N , N, N, for Constant Strain Triangle.[10]

Derive the shape functions for constant strain triangle. [6]

For the two bar truss shown in fig. determine the nodal displacements,
element stresses. A force of P= 1000 KN is applied at node 1. Assume E
=210 GPa and A = 600 mm® for each element, (10

— P= looo kN

Discuss what is Plane stress and Plane strain conditions with example.[6]

A composite wall, with three layers of different matenal as shown in fig,
has the following properties for the different layers. [10]

Layer -1 Concrete slab K, = 1.2 wim® ¢, x, = 15 cm & q = 15 wim?

Layer -2 Fibre glass K, =0.0332 wim"c, & x,=5em

Layer -3 Gypsum K,=005 wim®¢, & x, =1 cm
h=15w/m® cand T, =25
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Calculate the temperature T, T,, T, and T,, assuming unit area of heat

flow.
b) Discuss the shape function for one dimensional linear element. [6]
Q6) Write short notes on any three [3=6]

&)  Quality checks in Pre-processing.

b) Types of analysis.

¢} Interpretation of results,

d} Free and Mapped Meshing,

e). Loading and boundary condition.

) Geometrical approximation used in FEA,

I3 PR
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B.E. (Mechanical) (Part - IV) (Semester - VII) (Revised)

Examination, November - 2019

EXPERIMENTAL MECHANICS (Elective - I)

Sub. Code : 67504

Day and Date : Saturday, 30- 11 - 2019 Total Marks : 100
Time : 10.00 a.m. to 1.00 p.m.

Instructions: 1) All questions are compulsory.

2)  Figures to the right indicate full maris.

3} Draw near disgram to supplement your answer wherever required,
4)  Make suitable assumptions wherever necessary & state them clearly.
5)  Useof non-programmable caleulator is allowed.

Q1) a) Explain Circular Polariscope with various configurations. Draw necessary
sketches, 18]
b) Explain Isoclinics, Isochromatics and their significance in photoelastic
stress analysis (8]
OR
¢)  Explain Babinet soleil compensation method [8]
Q2) a)  What are the advantages of using experimental methods of stress analysis
over analytical methods? Enlist experimental stress analysis techniques
used in industries. 16]
b) Define and derive stress optics law in terms of stress and strain. Enlist its
significance [10]
Q3) Write short notes (any three) [18]
a)  Calibration of photoelastic material,
b}  Role of photoelasticity in design of machine components,
¢)  Plane polarized light and circular polarized light.
d) Temporary and permanent double refraction.

PTO.
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Q4) a) Explain one arm sensitive, two arm sensitive and four arm sensitive to
strain arrangement Wheatstone bridge? What is the difference among
them? [8]

b)  What are the various types of strain gauges? What are the eriterions for
selection of strain gauges? Why electrical resistance strain gauges are
preferred over other types? i8]

OR
¢} Explain in brief principle and working of reflection polariscope.  [8]

Q5) The following observations are made with delta rosette mounted on specimen
&, ==850 Microstrain; €, =1200 Microstrain; £ = 700 Microstrain Determine
the principal strains, principal stress and principal angle. Assume E = 200
GPa and Poisson’s Ratio = 0.285 |16]

Q6) Write short notes (any three) 18]
a) Potentiometer circuit
b} Cross Sensitivity
¢}  Brittle coating method
d)  Moisture proofing of the strain gauges
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Seal Total No. of Pages : 3
| No.

B.E. (Mechanical) (Part - IV) (Semester - VII)
Examination, November - 2019
AUTOMOBILE ENGINEERING (Elective - 1)

Sub. Code : 67506
Day and Date : Saturday, 30-11-2019 Total Marks : 100

Time : 10.00 a.m, to 1.00 p.m.
Instructions: 1) All questions are compulsory.

Q1) a)

b)

Q2) a)

b)

Q3) a)

Z)  Draw neat sketch wherever necessary.

3)  Figures to the right indicates full marks,

4)  Assume suitable data if necessary & state it clearly.
31 Useof non-programmable calenlator s ullowed,

List the different vehicle layouts. What are the advantages and

disadvantages of front engine rear wheel drive? 19]

Which are the different types of chassis? Explain all in short. [8]
OR

Which are the different types of frames used in automobile? What is

mean by subframe? 8]

Explain with neat sketch construction and working of single plate &

clutch, [8]

What is a function of differential? Explain it's working principle.  [8]

OR
Write a short note on fluid flywheel and torque convertor. 18]
What is a function of steering system? Explain with neat sketch steering
linkage of four wheeler automobile, (8]
OR
Explain with neat sketch power steering svstem. What are advantages of
power steering systen. I8]

FTO.
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b)
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Explain in detail with neat sketch double wishbone front wheel independent
suspension system. What are the advantages of an independent

suspension? [9]

Describe various types of brakes used in automobiles? Explain with neat

sketch working of any power brake used in automobile, I8]
OR

What are the various type of wheels used in vehicles? How to select
wheel and tyre size for vehicle? Specify how tyres are specified? 18]

Explain with layout sketch of vaccum assisted hydraulic braking system,
8]

Explain withneat sketch working of starting motor used for engine starting?
How bendix drive works. 18]

OR

Draw a circuit diagram of battery ignition system? Explain function of
each component and compare with magneto ignition system. 18]

Draw a full layout diagram of an automotive air conditioning system and

: é_:f;‘pléin function of each component and working of system? [8]

Explain how to select no. of gear ratios for transmission system of

automobile and also explain how to estimate gear ratio in each gear. [6]
OR

Define following terms and explain [6]

i)  Rolling resistance

i) Airresistance

i) Gradient resistance

v) Practice effort

v) Power required for propulsion
vi) Acceteration
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b) A vehicle is weighting 62.30 KN and having air resistance coefficient
0.018 and coefficient of air resistance is 0.0276. The transmission
efficiency in top gear ratio of 6:2:1 is 90% and in second gearof 15:1 is
80%, The frontal area of vehicle is 5.514 m?. The vehicle has maximum
speed of BB kmvhr in top gear, [12]

Calculate
[} The engine power required
ii)  Engine speed if whee! diameter is 0.8125 .

i) Maximum grade vehicle can climb in second gear at above engine
speed.

v)  Maximum drawbar pull at level in 2* gear,

33 O
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B.E. (Mechanical) (Part - IV) (Revised) (Semester - VII)
Examination, December - 2019

INDUSTRIAL PRODUCT DESIGN (Elective - IT)

Sub. Code : 67834
Day and Date : Tuesday, 3-12-2019 Total Marks : 100
Time : 10,00 a.m. to 1.00 p.m.

Instructions: 1)  All questions are compulsory.
2} Figure to right indicate full marks.
3} Draw neat sketches wherever necessary.

Q1) a) Explain stepwise, how to find customer need of Product as a cloth
washing machine. [8]

b)  Explain different methods for gathering raw data from customers.  [8]

OR
b) Explain quality aspect in Product design? [8]
Q2)a) Differentiate innovation and creativity in Product Design, |8]
b)  What is the process for Produet planning? How product specifications
are set? I8]

OR
b) Explain stepwise concept screening procedure, [8]
Q3) a) Explain effect of product architecture on Product change. |8]

b) Explain four step method for establishing product architecture.  [10]
OR

b) Explain stepwise how will product architecture differ for product as
table fan for economically lower segment? j10]

PT.O.
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Explain impact of Design for manufacturing decisions on Development

time, development cost and life cycle cost. 18]
Explain stepwise the need of design for environment, I8]
OR

Explain stepwise need of concurrent engineering in Product Design. [8]

Explain the factors to be considered in design of controls in Machine

tools. I8]

Explain the use of Anthropometric data in the design of controls in

Automaobiles. 10]
OR

Explain in detail which faciors effects on aesthetics of Product.  [10]

Which are important personal protective equipment’s used for safety in

industry. | 8]
Explain safety precautions to be taken in foundry. 18]
OR
Explain safety precautions to be taken in textile industry. I8]
DI R
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B.E. (Mechanical) (Part - IV) (Semester -VII) (Revised)

Examination. November - 2018
REFRIGERATION & AIRCONDITIONING
Sub. Code : 67501

Day and Date : Toesday, 20 - 11 - 2018 Toral Marks : 1040
Time : 2.30 p.m. fo 5.30 p.m.

Instructions ;: 1] Abtemmpt all questions,

Q1) a)

02

b)

a)

b

) Neat dingrams muost he drawn wherever necessary.,
3 Make suitable assumptions if necessary und state it clearly.
4)  Useof ealenlator, steam table, psychrometric table and char s

allowed,
Derive an expression for COP of a reversed Carnot refrigeration Cycle
with the help of PV and TS diagram. 8]
OR
Explain air refrigeration systems? List the advantages ol air refrigeration
syStems.
Solve the following
i)  Explain BEE star label rating & COP of the refrigerator. [4]
i) Inairrefrigeration plant working on Bell Coleman cycle air is
compressed to 5 bar from | bar. Its initial temperature 15 10°C.
After compression the air is cooled up to 20°C in a cooler before
expanding back to a pressure of | bar. Assume Gamma, v = 1.4
Determine the COP of the plant, [6]
Explain the actual vapour compression cycle with P-h & T-5 diagrams.|8])
OR
Describe liquid suction heat exchanger with schematic and p-h diagrams,
A Freon |2 vapour compression system operating at a condenser

temperature of 40°C and evaporator of -3°C develops 15 Tons of
refrigeration, Using the P-h diagram determine |8}
) Mass flow rate of the refrigerant circulated

i) Heat rejected in the condenser

u} COP

PO
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List down the selection criteria for refrigerant used for Ice plant, Cold

storage, domestic refrigerator and Room air conditioner. 8]
OR

Describe the working of evaporative condenser with a neat sketch.

How the refrigerants are classified? Explain the procedure to derive

ASHRAE designation, 18]

With neat sketches explain psychrometric chart and air washer. 18]
OR

Explain in detail Thermal exchange of body with environment

20m” of air/minute at 30°C & 60% RH is cooled 10 22°C DBT maintaining

specific humidity constant. Find the following i8]

i)}  Heat removed from air

i) RH of cooled air

iii) Mass of cooled air. Take air pressure = 1 bar.

Explain in detail, cooling and heating load estimates. |8]
OR

Explain with neat sketch Window and Packaged air condition.

A hall is to be maintained at 20°C DBT & 60% RH when the outdoor

conditions are 40°C DBT & 26°C WBT. Sensible heat load in room is

66000k hr, latent heat load in room is 20000kI/hr, infiltrated air is

30m*/min, DPT of the conling coil is 5°C. If the 60% of the total air is

recirculated from the hall & mixed with the conditioned air after the

conditioner, then find the followings [10]

)  Condition of air leaving the conditioner and just before entering the hall

i) Mass of fresh air entering the cooler

i) Bypass factor of the conditioner coil

iv) Refrigeration load in tons of refrigeration on conditioner coil

Explian with neat sketches different types of ventilation systems.  [8]
OR

Derive expression for rectangular section equivalent to circular section.

Explain the concept of green building. I8]

SISlS
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B.E. (Mechanical) (Semester - VII) (New Course)
Examination, November - 2018
MECHANICAL SYSTEM DESIGN
Sub. Code : 67502
Day and Date : Saturday, 24 - 11 - 2018 Total Marks : 100

Time : 02,30 p.m. to 05.3) p.m.
Instructions: 1}  All questions are COMPULSORY.

Q1) a)

b)

{2) u)

b)

2} Assume refevant data nnd state them clearly,

3} Draw neot sketches wherever necessary,

4)  Figureto the right indicate FULL marks,

5)  Useof Noo-programmable calenlator s allowed.

What is the relevance of aesthetic considerations in product design?
Explain with neat sketches the aspects of aesthetic design. 18]
What is the meaning of anthropometry? How the anthropometrical duta
is used in-ergonomic design consideration of products? Explain with
examples. [8]
OR
Explain the man machine relationship applied to ergonomics. Based on
that explain various design considerations of displays and control.  [8)

Explain with skeiches the distribution of tangential stresses and radial
stresses in the wall of a thick cylinder subjected to internal pressure as

well as external pressure, i6]
OR

What do you understand by "supports” of the pressure vesszel? With

neat sketches describe the various types of supports, j6]

A pressure vessel is subjecied 10 a design pressure of 0,75 MPa. Inside
diameter of the shell is 2 m and thickness of shell 15 10 mm. a nozzie of
inside diameter 300 mm and thickness 10 mm is provided in the shell
The corrosion allowance is 2 mm and weld joint efficiency can be taken
as 85%. The nozzle extends | 5 mm inside the shell, The yield strength of
the material of the shell as well as the nozzle is 210 N/mm®. Factor of
safety can be assumed to be 1.5, Determine whether reinforcement maybe
provided. If ves, determine the inner and outer diameter of reinforcement
pad of 10 mm thickness. (12}

£TO.
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Discuss the desirable properties of an ideal friction material for clutch,
What are the most commonly used friction materials? 18]
A single plate clutch transmits 25 kW at 900 rpm, Maximum pressure
intensity between plates is 85 kN/m?. Outer diameter of the plate is 360
mn. both sides of the plates are effective. Coefficient of friction is 0,25,

_Caleulate (i) the inner diameter of friction plate and (ii) Axial force required
‘10 engage the clutch. Assume uniform wear, (8]

OR

Figure 1 shows an internal expanding shoe brake, Face width of the
friction lining is 50 mm. Coefficient of friction is 0.4. Maximum intensity
of pressure is 0.8 N/mm®. The angle §, can be assumed to be zero,
Calculate (i) The actuating force and (if) torque \ absorbing capacity of
the brake. Drum rotates clockwise, [8]

Figure 1 Question 3 b

Explain the general guidelines in developing kinematic or gearing diagram

for the multispeed gear box, |6]
OR

Explain the following terms with reference to machine tool gear box, [6]

1) Rﬂﬂgc-lslaﬁu

i) MNumber of stage or transmission group
i) - Number of spindle steps

e A
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A multispeed gear box is to be designed for # headstoek of turret lathe
for nine spindle speeds ranging from 300 rpm to 1000 rpm. If the gear
box is driven by SK'W.720 rpm electric motor
1) Draw structure/speed/ray diagram
)  Draw gearing diagram.
i) Determine no. of teeth an gears for the first stage only.
) Select pulley diameter for belt drive,
The standard pulley diameters are -
B0, 90, 100, 112, 125, 140, 160, 180, 200, 224, 250, 280, 290, 300, 310,
335, 373, 400, 450,500mm, Assume same module for all gears.  [12]

Explain briefly guidelines for the design of piston ring, [6]
The cylinder of four stroke diesel engine hus the following specification:
Brake power-7.5 kw,speed-1400 rpm, Indicated mean pressure-(). 35MPa,
Mechanical Efficiency-80%, Maximum gas pressure-3, 5MPa,
Compression ratio = |5 The liner and cylinder head are made of grey
castiron FG250 (S = 250 MPa) and reboring factor = 3.5 The studs are
made of plain carbon steel (5= 380 MPa).If the factor of safety for all
parts 1s 6, determine [10]
() the bore and length of cylinder liner
) thickness of cylinder liner
i) thickness of cylinder head
Iv)  the size, number and pitch of studs

OR
Following data refers to the piston of four stroke of diesel engine: Cylinder
bore = 250 mm, Maximum gis pressure = IN/mm?, Allowable bearing
pressure at small end of connecting rod =15N/mm?, Length of piston
pin in bush of small end = 0.45D, Rutio of inner 1o outer diameter of
piston pin = 0.6, Mean diameter of piston boss = 1.4 times outer diameter
of piston pin. Allowable bending stress of piston pin = 84 N/mm®
Determine: [10]
i} Outer diameter of piston pin
o} Inner dismeter of piston pin
i} Mean diameter of piston boss
iv) Check design for bending and shear stress induced.

3
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Explain the Johnsons method of optimum design of mechanical elements,
, 16]

OR
Explam the Lagrange’s Multiplier for optimum design, 16

A shafi is required to transmit a torque of 1000 N-m.and is to have a
‘rigidity of 90 N-m/degree. Assuming factor of safety of 1.5 based on

yield strength; design the shaft for minimizing weight, Assume the
maximum shear stress theory of failure. Use following data for the

materials. [10]
Materal Mass Yield Shear
Density{0 Jkg/m’ | Strength (Syt) MPa | Modulus(G) GPa
Stecl Alloy B300 130 80
Aluminum alloy 3000 k1] 26,7
Titanm Alloy 4300 40 40
Magnesium Alloy 2100 20 16
o000



SE-92

' Keat
| No.

Total No. of Papges : 2

B.E. (Mechanical) (Semester - VII) Examination,
November - 2018

EXPERIMENTAL MECHANICS (Elective - I) (Paper - T)

Sub, Code : 67504

Day and Date : Thursday, 29- 11 - 2018 Total Marks : 100
Time : 02.30 p.m. to 05.30 p.m,
Instructions: 1) All Questions are compulsory

I)  Figures to the right indicate full marks,

3)  Draw neat diagram to supplement your snswer wherever required.
41 Make suitable assumptions wherever necessary & state them clearly.
51 Use ol non-programmuable caleulator is allowed,

Q1) a) Explain various experimental methods of stress analysis and their relative
merits and demerits 16]

b) Explain the terms ' Temporary double refraction’ and permanent double
refraction” with reference to photo elasticity. Explain the principle of

photo elasticity, |10}

02} 1) Whatare the desirable properties of an Ideal photoelastic material? Discuss
the merits and demerits of some commion photoelastic materials [8]

b}  Explain the working of plane polariscope on photoelasticity (8]

OR

e} Explain Tardy's Method with derivation. |8]

@3) Write short notes (any three) [18]
n) lsoclinics and Isochromatics, [6]

b) Polariscope 16]

c) Photoelastic sheet casting and model making i)

d) Babinet soleil compensation method [6]

04) a) Explain Brittle coating method and compare it with strain gange technique.|8]
b) Explain the principle of working of an electrical resistance strain gauge,
Describe the desirable properties of ideal strain gau ge. [8]

OR
e} Explain various types of strain gauges by comparing them with each other. |8

P.T.O.
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(5) The following observations are made with reclangular rosette mounted on
steal specimen [16]
g, = 850 Microstrain; &,= 300 Microstrain; £, = — 250 Microstrain Determine
the principal strains, principal stress and principal angles. Assume
E=2x [0" N/mm? and Poisson’s Ratio is 0.3

06/ Write short notes (any three) [18]
a)  Moire Method of Siress Analysis |6]
b) Semiconductor Strain Gauges 16]
¢} Birefringent Coating Technique [6]
d)  Strain Gauge Material |6]
SISIS
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B.E. (Mechanical) (Semester - VII) Examination,
November -2018

AUTOMOBILE ENGINEERING (Elective - I)

Sub. Code : 67506

Day and Date : Thursday, 29 - 11 - 2018 Total Marks : 100
Time : 02.30 p.m. to 05.30 p.m.
Instructions: 1) All questions are compulsory.

2} Draw neat sketch wherever A

3} Figures to the right indicate full marks.

4)  Make sultable assumptions il necessary,

) Use of non-programmuble caleulutor is allowed,

Q1) a)  Howwill you classify the automobiles? Explain it with suitable examples.[9]
b)  Which are the different types of chassis? Discuss ghout the materials
used for chassis frame. i8]

@2} n)  Whatis a function of cluteh? With neat sketch explainsingle plate clutch.[8)
b) What is necessity of gear box? Explain constant mesh gear box with

neat sketch. (9]
OR
¢)  Explain with neat sketch automatic transmission. 19]
03} a) Explain the following terms. [8]
i} Camber
i) Caster

i)  Scrub radius
iv) Cornering force
OR
Which are the main components of a steering system? Describe with
simple sketch. [8]
b}  What do you mean by active suspension? Explain with figure air suspension
svstem used in buses, [8]

Pqu-ﬂ-
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Compare internal expanding brakes with external contracting disc brakes
used in automobiles on the basis of performance, efficiency, life & heat
dissipation, [8]
Explain with neat sketch working of hydraulic brakes. [ jst and justify
advantages of hydraulic brake over other. 18]

OR

You have to select type of wheel and tyre for g luxury car, Select suitable
wheel construetion and type of tyre and justify your selection. 8]

Explain construction and working of lead acid battery. Explain how 1o
measure better performance, 9]

Draw a lavout sketch of electronic controlled management system used
in vehicles. List sensors used? i8]

OR

Prepare # layout of dutomaotive gpir conditioning svstem. nume the
components and explain working, 18]

A typical motar vehicle road resistance is 23 N per 1000 N wt. of vehicle
and air resistance is 0.0827 V2, transmission efficiency 88% in top gear
and wt. of the vehicle is 19934 N [10]

Calculate
i} the power required for top seed of 144 km/hr

i) the acceleration in m/sec? at 48 km/hr 1o reach up to 144 kmhr
assuming torque at 48 krvhr is 259 more than [44 km/hy.

i} the brake Power required at gradient of | fle & 8148 km/hr with 80%
efficiency in bottom Bear. Assume ace” dye 1o gravity is 9.81 mfsec®

List and explain various resistances to vehicle motion. 171
OR

Explain how to select no. of gear ratio and gear ratio in autamotbile

transmission. What is mean by geometric progression. 7

SISIS



SE - 95

Seal Total No. of Pages ; 2
Nao.

B.E. (Mechanical Engineering) (Semester- VI I) Examination,
December- 2018
TOTALQUALITY MANAGEMENT (Elective - IT)

Sub. Code : 67833
Day and Date : Saturday, 01-12- 2018 Total Marks : 100
Time : 02.30 p.m. to 05.30 p.mi,
Instructions: 1)  All questions are compulsory.
2} Figures to the vight indicate full marks,
3 Make suitable assumptions wherever necessary and state them clearly,
4)  Useof statistical tables and scientific enleulstor is permitted.

Q1) Solve any two;

a)  How cost of Quality is arrived at? What is the normal ratio of individual
category cosis to cost of Quality? Give examples of prevention
expenses. [8]

b} Which symbols are commonly used while preparing flow process chart?
Draw a process chart of any process that you know or have seen in an
organization, (8]

)  "Satisfied internal customers are creators of culture of commitment”.
How? [8]

(2) Solve any Three:

a)  What are the fundamentals of product quality planning? Prepare product
quality planning chart, [6]

b)  How production trial runs help in product and process validation? [6]

¢) Explain process capability indices. How these lead to defect
prevention? [6]

d)  Anorganization wishes to go for six sigma initiative. Draw the step wise
blue print. [6]

ETO.
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Solve any two:
a)  What all losses are included in Quality loss function? How these can be
addressed through six steps of Taguchi Process? I8
b)  Howtoevaluate parallel, series and combined system relinbility? |8]
¢} Asystem has three parallel components, X, Y, & 7 with reliabilities 0,95,
(192 & 0.90. How much system reliability will change if component X is
out of order? i8]

04) Solve any two:

25

(26)

a)  One key principle of TOM is continual improvement, What steps you

suggest to achieve and monitor sustenance of thiz? 18]
b)  Elaborate steps suggested by Schonberger to achieve manufacturing
excellence. 8]
c) Explain with examples role of TEL JIT & TQC in the context of
TOM. [8]

Solve any three;
4} “Getting new customer is difficult than retaining existing customers,”

Why? Suggest strategies for customer retention, [6]
b)  Management support and commitment is vital in success of TOM
implementation. How the leadership can demonsirate this? [6]
c)  Differentiate between Quality Circles and CFT on the basis of-
participation, focus, objectives and benefits to the organization. [6]

d)  Which human errors are generally addressed by Poka-Yoke technigue?[6]

Slove any two:

a)  How service quality differs from manufacturing quality? Suggest steps
to be taken to enhance service performance with minimum wastes in
service, 18]

b) ISO/TS: 16949:2009 is automobile sector specific standard. What are
its benefits to an organization? Draw road map to achieve ISO/TS. [8

¢)  Canyoudescribe Baldri ge criteria for performance excellence as outlined
in Malcom Baldrige Qual ity Award? 18]

Q00
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Tatal No. of Pages ; 2

Seat J
M.

B.E. (Mechanical) (Semester - VIT) Examination, December - 2018
INDUSTRIALPRODUCT DESIGN (Elective - IT) (Revised) (Paper-I)
Sub. Code : 67834
Dray and Date : Saturday, 01 - 12 - 2018 Total Marks : 100

Time : 02.30 p.m. to 05.30 p.m.
Instructions: 1) All guestions are compulsory.

2)  Figuwres to the right indicate full marks,
3} Draw neat sketches wherever necessary.

(1) a) Explain the characteristies of successfil product development. [8]
B)  Explain the challenges of product development |8]

OR
Explain the steps for identifying customer needs. 18]
02) a) Explain the process of establishing the Larget specifications. 18]
b)  Explain the steps in the concept generation 18]

OR
Explam the following with respect to concept selection |8]

1) Concept screening
u) Conecept scoring

Q@3) a) What is product architecture? Differentiate between Modular and integral

Architecture. 8]

b) Explain the implications of product architecture, |10]
OR

Explain the concept of product data management. | 10]

PT.0,
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b)

@5} n)
b)

Q6) a)
&)
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Explain the use of prototyping in product design. [8]
What are the principles to be followed in Design for Manufacturing (DFM)
[8]
OR
Explain the role of material selection in product design (8]
Explain various Aesthetic considerations in product design I8]
Explain various Ergonomics considerations in product design [10]
OR

Explain the application of anthropometric data in ergonomic design. [10]

Explain the different types of personal protective equipment, i8]
Explain the safety precautions to be followed in processing industry. [8)
OR

Explain the IS0 14000 -enviranmental management system. 18]

DO®
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Seat
Mo,

Total No. of Pages : 3

B.E. (Mechanical) (Semester - VIT) Examination, November - 2018

FINITE ELEMENT ANALYSIS (Revised)
Sub. Code : 67503

Day and Date : Tuesday, 27-11-2018 Total Marks : 100
Time : 02.30 p.m. to 03.30 p.m.
Instructions: 1) All guestions are compulsory.

Q1) a)
b)

c)
02) a)

b)
c)

7))  Assume suitable data if necessury & state it clearly.
3 Figures o the right indicate full marks.

Discuss past, present and future of FEA, 18]

Discuss Rayleigh-Ritz method. |8]
OR

Explain in detail the steps used in FEA, 18]

What are the important propertics of shape function. Show & explain
the variation of shape function for linear element.

Explain simplex, multiplex & higher order elements.

Calculate nodal displacements, stresses and strains for the structural
member shown in Fig, 2 ¢. subjected under axial load on 20kN.

Iiﬂﬂ

1.om

PRl LA

Fig. 2.¢
Cross sectional areas for the stepped bar A, = 2em?, A, = Jem’ &
A, = 8cm’ respectively,
Youngs Modulus for materials are:
E,=2% 10°N/mm’, E, = 2.2 * 10F Nimmy?, E,= 1 = 107 N/mm?
[16]

P.T.O.



SE - 80
Q3) @) Discuss Constant Strain Triangle (CST) [+
- OR
b)  ISO-Parametric Elements,
¢) For the two member plane truss shown in Figure 3., determine globy

matrix, nodal displacement, stresses & reactions. |14
LY
iﬁmd} B B ke
&
s (Boo,-20e)
Figure 3.¢

E for all elements = 70 Gpa. &
Cross sect. area for each element = 200 mm?.

@4) Anempt any two,

8)  Axisymmelric element and its applications, 18]
by Discuss displacement functions and strain displacement relation for

axisymmetric element, [8]
¢) Discusswhat is plane stress & plane strain conditions with examples.[8]
d} - Selection of elements in FEA, [8]

03) a) A composite wall shown in Fig. 5.8 consists of three materials. The
outer temperature is T, = 20°C, convection heat transfer takes place on
the inner surface of the wall with T_ = 800°C & h = 25 Wim®, °C,
Caleulate temperature distribution in the wall, 12)

T e e

Torgocc K350 W T 20c
f M Hl!lnmiﬁn; k’*}bﬂ!m’; 250 Wim ¢

Hnj_gw[-ﬁ%

%L,a‘w-\l._hf_"r
k—o:30m J oI5 | eism

Composite wall with three materials
Fig.5.a

2
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b) Discuss the analysis of Finproblem by conduction & convection by

writing the terms involved in stiffness matrix and force vector [4]
OR
c) Aspect ratio and distortion, [4]
6} Write short notes on any three. [3 % 6=18|

a) Free and mapped meshing.

b) Different types of analysis done by FEA,
¢)  Interpretation of results & validation,

d} Simplification through different Symumetry.

e) Geometrical approximation used in FEA.

SISTS)
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Seat
No.

Total No. of Pages :2

B.E. (Mechanical Engineering) (Semester - Vi
- Examination, November - 2017

TOTAL QUALITY MANAGEMENT (Elective - II)

Sub. Code: 67833

Day and Date :Thursday, 23-11-2017 Total Marks : 100
Time :2.30 p.m. to 5.30 p.m.

Instructions 1) Alll}umiunﬂarnmmpulmry.

2)  Figures to the right indicate full marks,
3)  Make suitable assumptions wherever necessary and state them clearty.
4} Useof statistical tables and scientific calculator is permitted.

Q1) Solve any Two,

a)

b}

¢)

Track the journey-Inspection, Quality Control, Quality Assurance and

Quality Management. [8]
Enumérate customer compliant redressal mechanism being fn]!uwed in
an organization known to you. N [8]

What are the needs, wants and expectations of Intefnal Customers? [8]

Q2) Solve any Three.

a)
b)
c}
d}

How Quality of design and quality of conformance decided? 16]
How control over vendor quality is established? [6]
Describe seven QC tools used in problem solving process. [6]

What is Six Sigma? What are the steps involved in implementing it in an
organization? [6]

Q3) Selve any Two.

a)

What do you mean by parallel, series and combinad system reliability?
Givesuitable examples, ' |8]

PTO.
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b)  What are the applications of reliability tests? [8]

¢} Three subsystems are reliability - wise in series and make up a system,
Subsystem | has a reliability of 94.6%, subsystem 2 has a reljahi]it:—,f of
99.7% and subsystem 3 has a reliability of 92.8% for a mission of 100
hours. What is the overall reliability of the system for a 100hour Mission?
) [8]
Q4) Solve any Two.

a}  How TQM differs from tradional management approach? 18]

b}  What are the focus areas of Theory of Constraints? Prepare a briel write
up on Feignbaum’s theory of TQC, [8]

) Explain any one approach to TQM followed by an organization known
to you. 8]

Q5) Solve any Three,
a)  Quality Policy deployment and quality function deployment lead to

Increase in.customer satisfaction. How? ! |6]
b) Anprganization wishes to develop quality culture, How TOM can hel p
the organization? \ [6]
¢) = Quality objectives should be SMART. Give a list of quality objectives
set by an organization based on SMART philosophy. |6]
d) Share details of any TQM technique implemented by an organization.
Has it been successful? If yes, why? If no, why? [6]

Q6) Solve any Two:
a) Elaborate SERVQUAL model in details, [8]
b}  What are the steps involved in implementation of ISO : 9001:2008. 18]

¢} What are the criteria used to decide winner of CII - Exim Quality Award?
[ = [HI
~ ~N

. eearome -
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Total No. of Pages : 3

Seal
No.
B.E. (Mechanical) (Semester - VII) (Revised) Examination,
April - 2018
FINITE ELEMENTANALYSIS
Sub. Code : 67503
Day and Date : Thursday, 26 - 04 - 2018 Total Marks : 100

Time : 02.30 p.m. to 05.30 p.m.

Instructions: 1)  Draw neat labeled sketch wherever necessary,
2}  Assume suitable data if necessary and state it clearly.
1)  Figures to the right indicate full marks.

Q1) a) Write a note on past, present and future of FEA. |8]
b) Ifa displacement field is described by |8]

R=10"(=2 +2y* + 40 =10"*(2x+4v - ¥k
Determine €x. €y, 7, atx=1y=0

OR
b) -~ Explain Rayleigh Ritz method with the help of an example, [8]

22) a) Define shape function. Explain properties of shape function. Also draw
the variation of each shape function for a one dimensional linear element,

8]

OR
Derive the element stiffness matrix and force vector of one dimensional
element using potential energy approach. 8]
b) For the bar shown below determine nodal displacements and stress in
cach material [8]
Alumsimium EL= Foi6lhy .
A, = Lboy mm . y b= gooAIE N
i f. Stec| € 200GR

968 eg
k- !" } v hyt goomms

PTO.
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04) a)

b)

-

1'-
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6]

Find the shape function for the triangular element shown below and show
that the sum of all shape function is one at any point within the element.

[12]

Write a short note on isoparametric element.

Fﬂ.fﬂ._,|1}

e, B
I o E Y

A long eylinder of 100 mm internal diameter and 130mm external diameter
is subjected to hot fluid at 200°C from inside and ambient conditions on
outside. Draw the sketch showing actual problem and also madel the
problem for a sample length of | 0mm using axisymmetic element with
proper boundary conditions, [6]
The stiffness matrices and force vectors of three truss elements shown
in figure 15 as follows:

(Element | Nodes
No., ¢
_ i 151
! 1 13
2 L |2
2 3 3 12 |
Element stiffness matrix and force vector is,
5 4 =5 —4 | 6 -7 —6 7
2 3 =2 -3 -2 -7 6 T -6
Klz 1 _F;Z 1 ,':
-5 —4 5 4 —1 -6 7 & -7
-2 =3 2 3 2 17 —6 =7 3
3 6 1 -6 =1 2
r=|*l@ft 3 -1 -6 . _[3
RN 6 -1 8 1| T2
| -1 -6 1 3 3
_Obtain the global stiffness matrix and global force vector. [10]

e



05) a)

b)

06) a)

b)
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Derive the relation between B matrix and Jacobian. J matrix for a linear
triangular element for a heat transfer problem. [6]

A bar of rectangular cross-section having thermal conductivity of 1.5
Wim *C is subjected to boundary conditions as shown in fgure. [10]

190 ¢
] :
-~ I %
h= Bo W.'Im T
nsur] K= {16 W )
8+3m laked. % | T 2&5 '
4 2 ‘

| g'gm I\Hﬂ'{

Mesh the domain with three triangular elements and obtain the conductivity
matrix of each one.

Write short notes on any two [10]
1) Free and mapped meshing

ii) Aspect ratio and distortion

i) Results validation and data interpretation

Explain in detail the steps to be carried out in commercial FEA software
for a simple structure made up of two truss elements. [8]

BeQ
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Tatal No. of Pages : 3

Seat
No. .
B.E. (Mech) (Part - IV) (Semester - VII) ( Revised)
" Examination, November-2017 .
REFRIGERATION AND AIR CONDITIONING
- Sub. Code : 67501 :
Day and Date : Friday, 10 - 11 - 2017 Total Marks ¢ 100

Tieme : 2.30 p.m, v 5.30 p.m.
Instructions: 1)  Attempt ali questions,

2} Figures to the rigiit indicates full Marks.

3} Used same answer book.

4 Neat disgram must be drawn,

S)  Use of steam table, Refrigerant property tables/charts and psyehro-
mietric charts are allowed.

6)  Make suitable assumptions if required.

Q1) Attempt any twa,

8)
b)

c)

Derive anexpression for performance of a reversed carnat refrigeration
cycle with vapour refrigerant and mention the limitations, [8]
Explain reversed Brayton cycle for Air refrigeration, derive, an expression

for COP and represent on T-s plot. : (8]

i)  Explain the following terms in brief. Energy ratios {EER)} and Ton
of Refrigeration, [4]
i) A carnot refrigerator requires LAKW of power per Ton of
refrigeration to maintain a space at -45°C. Determine; COP of a
refrigerator and heat rejected in KJ per Ton. (4]

Q2) Attempt any two.

)

b)
c)

Explain in detail the methods of improving performance of a vapour

compression refrigeration with help of P -H diagram. 9]
Draw cascade system on P-H and T-§ plots with schematic diagram.
Explain the System and write the expression for COP. k]

A vapour compression system of 12TR capacity maintains an evaporator
temperature of -8° and condenser temperature + 30°%. Vapour is dry
and saturated at entry to the compressor and compression is isentropic,

ETO.
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Assuming actual COP 60% of the theoretical, Calculate;
) Poweripput.
i) Adwhl COP. ‘ !
If Vapour is super heated by 5% at suction to cu}tpmsm '-Ealcuinte
Power input and actual COP, {Assume saturateyl liquid at end of

condenser in both cases.) | [9]
Take, Cp of vapour is 0.733 KJ/Kg -K. Properties of Refrigerant.
Saturation Specific Enthalpy Specific Entropy |

Temperature Liguidih ) 'vhpnur[h.} Liquid (Se) | "u’apnur{sl}
8% 28.72KJ | IB4.07KT |0.149KIkek || 0.7KIKg—K
+30°% | 64.59KJ | 199.62K) [0.240KIkg-K | 0.685K kg

Q3) Attempt any two.

a)  Enumerate the desirable properties of a good refrigerant and suggest the
refrigerants tised in, ~ 19

] Réﬁi'j:m:aiing COmpressor
i), “Centri fugal Compressor,
i) Axial compressor and Justify your answer
b) Write a note on [8]
1) lce plant.
i)  Dairy plant,
¢)  Describe the working of evaporative condenser with neat sketch.  [8)

Q4) Selve any two.

a) 1)  Derive relation between relative humidity and degree of saturation
(W) with usual notations. I 14l

ii) E_;.;p,l;’ﬁﬁEﬂﬂtﬂlp}f deviation and show it on Ps hrometric chart.[4]
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b) The moist air is at 25% DBT and 30% degree of saturation. The total
pressure is 1.01325 bar, calculate Enthal Py and volume of air per Kg of

dry air. . 18]

¢)  Explain ddiabatic mixing of moist air with injected water spray with the
help of Psychrometric chart. Write the governing equations for the enthalpy
-and specific humidity. Draw the condition line with-help of SHF scale
“given on the chart, . [8]

Q3) Solve any two.

a) i) Explain briefly with sketch A.D.P,BF, capacity of cooling coil and
factors affecting them. I5]

i) Write only the equation for air quantity over a cooling and
dehumidifying coil using ESHF, ADP and B.E 14]

b) Draw only the neat sketch of comfort chart giving numerical valyes,
Explain human body regulatory process against heat and cold. 19]

¢} Theairat 30.5% DBT and 55% R.H enters cooling coil at the rate of 300
cmm. The coil ADP is 13% and BF is 0,1667. Calculate water; vapour
condensed and S.H.F using S.H.F Scale given on the chart.” 1~ 9]

Q6) Eulve-ﬁny twao.
a)  Enumerate the sources of heat load for central Ajr conditioning system

used for large building, 8]
b) Explain methods used for duet sizing in brief for supply air and return

air, 8]
¢} Write short notes on, I8

) Airdistribution requirements,

i) Types of outlets,

i) Grilles,

iv) Diffusors.

¢ & & o
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Seat

Total No. of Pages : 4

' B.E. (Mechanical) (Semester - VII) (New Course)

Examination, November - 2017
MECHANICAL SYSTEM DESIGN
Sub. Code : 67502

Day and Date : Monday, 13-11-2017 Total Marks : 100
Time : 2.30 p.m. to 5.30 p.m.

Instructions: 1) All questions are compulsory,

Q1) a)
b)

b)

Q2) a)

a)
b)

Z)  Assume suitable data wherever necessary and state it clearly,
3)  Draw neat labeled sketches wherever necessary.

With suitable example, explain effect of appearance, shape, colour and

proportion in Aesthetic Design. i8]

Explain ergonomic consideration in design of Pressure Cooker. 18]
OR

What is creativity and explain the role of creativity in the design of a

praduet, 18]

Explain the concept of pre-stressing in thick pressure vessels with suitable

examples. i6]
OR

Classify unfired pressure vessels as per IS 2825-1969 code. [6]

A cylindrical pressure vessel shell of inside diameter 1500mm is subjected
to an internal pressure of 2 MPa . The shell as well as heads are made of
low alloy steel with an ultimate tensile strength of 450N/mm?. The double
welded butt joints which are spot radiographed (7= 0.85) ,are used to
fabricate the vessel. The corrosion allowance is 3Imm. Determine the
thickness of the cylindrical shell and the thickness of the head if the
heads are: [12]
i)  Flat Head

i) Plain Formed

i) Hemispherical

v) Torispherical with crown radius of 1125mm

ET.O.
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Q3) a) Explain with neat sketches self-energizing, self - locking and uncontrolled
braking conditions in short shoe block brake. 18]

b) A multi-disk plate clutch consists of five steel plates and four bronze
plates: The inner and outer diameters of the friction disks are 75 and

150mm respectively. The coefficient of friction is 0. ] and the intensity of
;;hiﬂm on friction lining is limited to 0.3 H.anf.rﬁ_mnning uniform

¢ “wear theory, calculate: 18]

i) Required force to engage the clutch and
i)  Power transmitting capacity at 750 rpm.
OR

b) Aninternal expanding brake with four identical shoes is shown in figure
below. Each hinge pin supports a pair of shoes . The actuating mechanism
is designed in such a way that it produces the same force P on each of
the four shoes . The face width of the friction lining is 50 mm and the
maximum intensity of normal pressure is limited to IN/mm?, The
coefficient of friction is 0.30 (8]

Calculate:
T
i)  The actuating force P,
i) The torque absorbing capacity of the brake.




Q4) a)

b)

Q5) a)
b)

b)

SF-98

Basic considerations in design of multi speed gear box. [6]
OR
Explain the procedure for selecting optimum structure diagram. [6]

A three-stage, twelve speed gear box is to be designed for multi spindle
speeds varying between 60 r.p.m and 2880 r.p.m. The second stage
consists three speed steps if the gear box is driven by SkW, 1440 r.p.m.
electric motor: Assume same module for all gears, [12]

1)  Draw the speed ray diagram.
i) Draw the gearing diagram,
iif) Determine the number of teeth on gears.

Explain briefly guidelines for design of piston ring, [8]
The cylinder of a four stroke diesel engine as the following specifications
Brake power = 3.00 k'W. |8]
Speed = 800 rpm.

Indicated Mean Effect Pressure = 0.30 MPa.

Mechanical Efficiency = 70%

Determine the bore and length of the cylinder liner.
OR

The following data is given for a connecting rod:

Engine speed =2000rpm.

Length of connecting rod =300mm.

Length of stroke = 1 60mm.

Density of material =7800 kg/m’

Thickness of web or flanges = 6 mm

Assume the cross-section of the connecting rod as shown in figure for
which Area of cross section, calculate the whipping stress in the connecting
rod.



Q6) a)

419
A)=112 [ =|—
(a)=112, 1, [u]

What is adequate design and Optimum design? Explain with suitable

Examples?

OR

1* and y =[%]

SF-98

18]

a)  Explain relation between functional requirement parameters group,
geometrical parameters group and material parameters group in the
optimum design of machine Elements.

b) A tensile bar of length 500mm is subjected to the constant tensile force of
3000N. If the factor of safety is 2, design the bar with the objective of

minimizing the material cost, out of the following materials 18]

Sr.Mo. Material Mass Density | Material Cost Per | Tensile Yield

(p)Kg/m’ Unit Mass (c) | Strength {5?1;'1
' Rs/Kg N/mm?

01  |Plain carbon steel TEOO 28 400

0z Alloy steel 7850 150 900

03 |AluminiumAlloy | 2800 132 150

15 Titanium Alloy 4500 2200 800
+ + +
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Seat Total No. of Pages : 3
’—Nn.
B.E. (Mechanical) (Semester-VII) (Revised)
Examination, November - 2017
FINITE ELEMENT ANALYSIS
Sub. Code : 67503
Day and Date : Wednesday, 15-11-2017 Total Marks : 100

Time : 2.30 p.m. to 5.30 p.m.

Instructions: 1)  All questions are compulsory.
Z)  Assume suitable data if necessary and state it clearly.
3} Figures to the right indicate full marks,

Q1) a)  Explain in detail the general steps of finite element analysis. 17]
b)  Explain the principle of minimum potential energy with the help of an
example. 171

OR

b) 1fadisplacement field is described by u = (-x? + 2y? + 6xy)* 10~ and
v =(3x+6y - y*)* 10~ determine &, E.. Y, 8t the point x = 1, v =0.[7]

Q2) a) Calculate the displacements, stress, strain and reactions for a stepped
bar as shown in figure. Given: A__, =400 mm?; Ay =300 mm%; L =
500 mm; Ly = 300 mm; E,. =200 GPa; E,.. =70GPa; [10]

1 /Ettd

[

Brass

|/

/

b) Derive the shape functions fora one dimensional quadratic element and
sketch the variation of each shape function along the entire element. [8]
OR

b)  Explain the elimination and penalty method with the help of an example.[8]

Q3) a) Classify the elements by virtue of their interpolation function and state
their merits and demerits, [6]

ETO.
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Q4) a)

b)

Q5) a)

b)

SF-99

Calculate the shape functions for the elements shown in figure [12]
2 3

@ {0em
. ®

20 cr q.

=
-

A long cylinder of inside diameter 80mm and outside diameter 120mm
snugly fits in a hole over its full length. The cylinder is then subjected to
an internal pressure of 2 MPa, Draw the sketch showing actual problem
and also model the problem for a sample length of 10mm using two
axisymmetric triangular elements with proper forces and boundary
conditions. Also show the element connectivity table and coordinates of

all nodes. [8]
Calculate the displacements in global coordinate and local coordinate
systems for a truss shown in figure. [10]
A, = 80 mm? b

A, =40 mm*

L, = 1000 mm

L, =800 mm @& =

E,=E, = 200 GPa AT

Explain with a neat sketch the boundary conditions for a two dimensional
steady state heat conduction problem. [6]

A composite wall consisting of three materials as shown in figure, The
outer temperature is 40°C. Convection heat transfer takes place on the

inner surface of the wall with T_ = 500°C and h =25 W/m*°C. Determine

the temperature distribution in the wall, I8]
k,=20 W/m °C

k, =30 W/m °C

k, =50 W/m °C fff ST

T=40°C

L,=03m Te hj

L.¥04m Pl T e

L;=0.1m



Q6) a)

b)
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Explain in detail the steps to be carried out in commercial FEA software
for obtaining the displacement in a stepped bar each of length L/2, fixed

at one end and subjected to axial force P at the other end. [12]

Explain the measures of element distortion in a finite element analysis

package. [6]
¢ ¢ 4
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Seat
MNo.

Total No. of Pages :2

B.E. (Mechanical) (Part - V) (Semester - V) (Revised)

Examination, November - 2017

EXPERIMENTAL MECHANICS (Elective - T)

Sub. Code: 67504

Day and Date :Tuesday, 21-11-2017 Total Marks : 100
Time :2.30 p.m. to 5,30 p.m.

Instructions: 1) Al Questions are compulsory,

2)  Figures to the right indicate full marks.
3)  Draw neat diagram to supplement your answer wherever reguired,
4)  Muke suitable assumptions wherever necessy ry & state them clearly.

5)  Useofnon - programmable calculator is allowed.

Q1) a) Explain advantages and scope of Experimental Mechanics. ]
b)  Explain the term polatiscope, its scope in photoelasticity, Enlist various
configurations of polariscope. |10
Q2) a) What is meant by Tardy’s Method, explain it with derivation. i8]
b)  Explain the working of circular polariscope for photoelasticity. [8]
OR
¢) Explain Ideal photoelastic material with their desirable properties? Discuss
the merits and demerits of some common photoelastic materials, [8]
Q3} Write short notes (any three) : 18]
4)  Photoelastic sheet casting and model making,
b)  Use of white light and monochromatic light in photoelasticity.
c) Different experimental stress analysis methods,
d) Isoclinics and Isochromatics,

PTO.
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Q4) a) Explain the principle of Brittle coating method of stress analysis. Sketch

the crack patterns under various conditions of stress. I8]
b) Explain various types of strain gauges by comparing them with each
other. (8]

OR

¢) Explain Moire Method with its advantages, limitations and applications.[8] -

Q5) The following observations are made with rectangular rosette mounted on
aluminum specimen.

E,= 280 Microstrain; £,= 60 Microstrain; €.~ 100 Microstrain

Determine the principal strains, principal stress and principal angles. Assume
E = 70 GPa and Poisson’s Ratio is (.32 [16]

Q6) Write short niotes (any three): [18]
a) Semiconductor Strain Gauges.
b)  Commercial Strain Indicators.
¢) Transducer Applications of Strain Gauges.

d) Temperature Compensation.
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Seat Total No, of Pages: 2
No.
B.E. (Mechanical) (Part - 1V) (Semester-V1I)
" Examination, November - 2017
“AUTOMOBILE ENGINEERING (Elective-1)
Sub. Code : 67506
Day and Date : Tuesday, 21-11-2017 Total Marks : 100

Time : 2.30 p.m. to 5.30 p.m.

Imstructions: 1) All questions are compulsory.

Q1) a)

b)

Q2) a)

b}

Q3) a)

b)

2)  Draw neat sketch wherever necessary.

3)  Figures to the right indicate full marks.

1) Make suitable assumption if necessary,

5)  Useolnon-programmable calculator is allowed

Compare the front engine front wheel drive and front engine rear wheel
drive with its advantages and disadvantages, 18]

Which are the different types of vehicle body? List the body parts. [8]

Describe briefly parts of the clutch. With its function. |8]
OR

How are the clutches are classified? Explain with neat sketch diagram
spring type. Clutch.

What is a need of differential. Explain its operation with neat sketch. [9]

Explain steering geometry. [9]
OR
What is mean by slip angle, understeer and oversteer,

Which are the different types of springs used in suspension system. [8]

FT.O.
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b)

Q5) a)

b)

c)

Q6) a)

b}
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Define following and explain it relevance, [8]

1) Brake efficiency ii)  Stopping distance

ii1) Braking force v} Power brakes.

v) | Servo brakes vi)  Anti lock braking

vii) - Brake bleeding viii) Brake fadding -

What are the various tyre nomenclature, show with a figure? List factors

affecting tyre performance, [8]

OR

Explain need and effect of ARS in automotive brakes, Explain how safety

can be improved with the help of ABS. [5]

Explain with neat sketch working of lead acid battery, List and explain

battery performance parameters and how to measure then? |8]

Explain with neat sketch Electronic controlled management system used

in automnobile showing all necessary components, 9]
OR

Explain with neat sketch a limetiser automative ajr conditioning system.[9]

Following are the vehjcle specifications, wt. of vehicle = 62.29 KN,

Kr=0.018 Ka = 0.0276, Transmission efts, in top gear = 00 %, Top gear
ratio = 6,2, second gear ratio = 15, transmission efficiency in second
gear = 80%, frontal area = 5.574 m’, wheel dia = (.81 mits, [12]
Caleulate,

i) Engine power required,

i) Engine speed required,

i)  Maximum possible grade in second gear at above speed,

V) Maximum drabar pull in second gear at above speed,

Write a note on various resistances to vehicle motion, [5]
OR
What B effect of wt. Distribution on vehicle performance and drive
selection, 5]
LI -
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No.

Total No. of Pages :2

B.E. {Mechanu:a] Engineering) (Semester - "'«’I[]
- Examination, November - 2017

TOTAL QUALITY MANAGEMENT {Elechve )

Sub. Code: 67833

Day and Date :Thursday, 23-11-2017 Total Marks : 100
Time :2.30 p.m. to 5.30 p.m.

Instructions: 1)  All Questions are compulsory,

2)  Figures to the right indicate full marks.
3)  Make suitable assumptions wherever necessary and stute them cleardy.
4} Use of statistical tables and scientific calculator is permitted,

Q1) Solve any Two.

a)
b)

c)

Track the journey-Inspection, Quality Control, Quality Assurance and

Quality Management. oy 18]
Enumerate customer compliant redressal mechanism bemg followed in
an organization known to you. ' 18]

1.

“What are the needs, wants and expectations of Internal Customers? [8]

Q2) Solve any Three.

a)
b)
€)
d)

How Quality of design and quality of conformance decided? |6]
How control over vendor quality is established? [6]
Describe seven QC tools used in problem solving process. [6]
What is Six Sigma? What are the steps involved in implementing it in an
organization? [6]

Q3) Solve any Twal.

)

What'do you mean by parallel, series and combined systeri rEI’ab:hl:-,f?
Givesuitable examples. | [8]

- , ET.O.
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b)  What are the applications of reliability tests? 8]

¢) Three subsystems are reliability - wise in series and make up a system.
Subsystem 1'has a reliability of 94.6%, subsystem 2 has a n:l_'tﬁ ility of
99.7% and subsystem 3 has a reliability of 92.8% for a missioh of 100
hours. What is the overall reliability of the system for a 100lhaur Mission?

N 18]
Q4) Solve any Two.

a)  How TOQM differs from tradional management approach? 18]

b)  What are the focus areas of Theory of Constraints? Prepare a brief write
up on Feignbaum's theory of TQC. 18]

¢) Explain any one approach to TQM followed by an organization known
to you, 18]

Q5) Solve any Three.
8) Quality Policy deployment and quality function deployment lead to

increase in.customer satisfaction. How? 6]
b)  An organization wishes to develop quality culture. How TQM can help
the organization? . [6]
¢) ~Quality objectives should be SMART. Give a list of quality objectives
set by an organization based on SMART philosophy. [6]
d) Share details of any TQM technique implemented by an organization.
Has it been successful? If yes, why? If no, why? [6]

Q&) Solve any Two:
a) Elaborate SERVQUAL model in details. i8]
b)  What are the steps involved in implementation of SO : 90012008, 18]

¢)  What are the criteria used to decide winner of CII - Exim Quality Award?
(s 18]
W

.
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" [Mea_;haﬁi‘éai) (Part - IV) (Semester - VII) {Rpf\f._fﬁ:;d)

(Paper - II) Examination, November - 2017 -
[NDUSTRIAL PRODUCT DESIGN (Elective - II)
Sub. Code: 67834 ~

Day and Date :Thursday, 23-11-2017 Total Marks : 100
Time :2.30 p.m. to 5.30 p.m.

Instructions: 1}  All questions are compulsory.

Q1) 1)
b)

Q2) a)
b)

Q3) a)
b)

1)  Figures to the right indicate full marks,
3)  Draw oeat shetches wherever necessary.

Explain the concept of Market research and market survey, 18]
Explain quality aspect of product design. 18]
OR - )

Explain the characteristics of successful product d-.welugmém, 8]

Explain the process of refining/setting final specifications. [8]

Explain the steps in the concept testing. [8]
OR

Explain innovation and creativity in product design. [8]

Explain the steps in establishing the product Architecture. I8]

Explain the implications of product architecture. [10]
OR

Explain thé functional elements of DeskJet Printer with a neat diagram.[10]

&

23 o) PT.0.



Q4) a)
b)

Q5) a)
b)

Q6) a)

b)

~Explain the role of tolerance in product design.

SF - 104

Explain the concept of concurrent engineering, 8]

What are the principles to be followed in Design for Assembly (DF A).
N/ ' - ) I [EI
* OR {

‘ IB]

Explain design of displays in machine tools. [8]
Explain the following with respect to product design [10]
i)  Ergonomics
i) Aesthetics

OR
Explain the Man-Machine relationship system, [10]

Explain tht;:_;iiﬂ'-::rent personal protective equipment used ina fuﬂnd;my

N | (8]
- Explain the safety precautions to be followed in manufacturing industry. [8]
OR |
Explain the ISO 14000 system. [8)
Fomaifned,
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Total No. of Pages : 3

B.E. (Mechanical) (Part-1) (Semester-VII) (Revised)

Examination, November - 2016,
REFRIGERATION ANDAIR CONDITIONING
Sub, Code :47979

Dray and Date : Tuesday. 15- 11 - 2016 Total Marks : 100
Time : 2.30 p.m. to 5.30 p.m,

Insiraetion : 1} Attempl any three questions from esch seetion.

Q1) &)

b

L) a)

b

Q3) 4

o)

2}  Figures to the right indicate full marks.

3} Usesame answer books for the two sections.

4)  Neat diagrams / charts must be drawn wherever necessary,

5}  Useofsicam tubles, refrigerants fpsyvehromeiric charis and tables are
allowed,

6)  Make suitable assumptions il required and state them clearly.

SECTION-]
What are the desirable properties of good-refrigerant 7 Discuss with
suitable examples. [8]

How the refrigerants are classified 7 Explain the Ashrae designation of
refrigerants, (8]

Discuss vapour compression and vapour absorption reffigeration system

in context of energy conservation. io]
Sketeh and explain the working ofwater lithium bromide vapour absorption
refrigeration systems. What are its applications and limitations” [10]

Explain the working of a multievaporator system having two evaporators
ut different temperatures and single compression with suitable example.
Diraw neat sketch of the system with p-h diagram. 7]

Draw the sketch of claude system for liquefication ofair. Show the cycle
on temp - entropy plane and explain the working of the system. State
merits and demerits of the same. |9

PT.Cn
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O4) a)  Explain Boot strap air retrigeration system with a neat sketch and 1-8
diagrams, 16]
b)  Anice plant operates on the ideal vapour compression cycle using refrigerant
R134 a. The refrigerant enters the compressor as saturated
vapour at .13 Mpa and leaves the condenser as saturated liquid at 0.7
Mipa. Water enters the ice making machine st 30°C, And as jee at -5°C For
an ice production rate of 10 kg per hour. Determine the power input to the
ice plant . The specific heat of ice and water are 2.1 and 4.18 klikg °K
respectively, And the latent heat of fusion ofice is 334 klikg.[10]
Also calculate the coefficient of performance of the system.
(5) Write notes on any three of the following, [18]
a)  Actual vapour compression cycle.
b)  Ozone depletion & global warming
¢} Methods of charging and testing.
d) Vortex tube refrigeration sysiem.
¢)  Expansion devices used in refrigeration system.
SECTION-11
Q&) a) Define and explain GSHF, ESHF, ADF and bypass factor. 8]
by When the DBT is 35°C, WBT is 23 °C and barometer reads 750 mm of
Hg. Caleulate for atmospheric air .
) Relative humidity. i) Humidiy ratio.
iy Density, v}  Enthalpy of air, i8]
Q7) &) Sketch and explain the comfort chart, Define effective temperature scale
used in comfort chart. 8]
b) Discuss the factors affecting thermal balance between human body and

the environment , Explain self regulatory system of body against high
temperature and low temp. Exposure. 8]
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Q8) a) Prove that rectangular equivalent of circular duct is given by D= 1.265

{ﬂb ]Uh
{—ﬂ+b]“ what are assumptions mode? 7]

b) Explain with sketches the different types of air distribution svstems with
outlets. 19]

Q9) a) LExplain systematic approach to load estimation on air conditioning plant. [5]

b) A summer air conditioning system for a small office building is 10 be
designed, The design is to be based on the following information. [10]

Ouiside design condition — DBT =35 C ., WBT = 28C
Inside design condition — DBT =26C, RH =50%
Room sensible heat gain — 45k'W

Hoom latent heat  — 9 kW

Ventilationair — 5 0.95 m' /sec

A four- row direct expansion refrigerant 134 a coil with bypass factor of
0.2 will be used. Analyze the problem on psychrometric chant and
determine the following,

i)  The room apparatus dew point (ADP).
i) The temperature of the air leaving the coil,
m} The total quantity of air required (m'/see).
vl The temperature of mixed air entering the coil.
vl The coil apparatus dew point {ADP) temperatures,
010} Write notes on any three of the following. |18]
8] Airwasher,
by Airconditioning svstem for theatre.
¢} Spray type dehumidifiers.
d) Methods of duct designing,

¢)  Energy conservation in air conditioning.

= & ®
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B.E.(Mechanical) (Part - I) (Semester - VII) (Pre - Revised) (Old)

Examination, November - 2016
MECHANICAL SYSTEM DESIGN
Sub. Code : 47980

Dav and Date ; Thursday, 17-11-2016 Total Marks : 100
Time : 2.3 p.m. to 5.30 p.m.

Instructions: 1) Al questions are compuleory,

Q1) a)
o)

@)

2y Figures to the right indicate full marks,

3} Draw neat dingrams wherever reguired to suppost vour answer,

4)  Make suitable nssumptions wherever necessary and state them elearly.

SECTION - |
Discuss energy considerations in design of brakes. [8]
A multi-plate clutch has three driving plates and two driven plates. The
outer and inner diameters of the friction lining are 240 mm and 120 mm
respectively. The cpefficient of friction is 0.27, Assuming uniform
pressure condition, find the total spring force pressing the plates together
to transmit 28 kW at 1440rpm; If there are six springs each having a
stiffness of 15 Nemm, find the power that can be transmitted, ifeach pair
of contacting surface has wom oway by 1.5 mm. Assume uniform wear
condition, [10]
OR

Figure I-1 shows internal expanding shoe brake. It has a drum diameter
250 mm, R = 100 mm and face width of shoe is 28 mm, Calculate the

actuating force, torque capacity and the hinge pin reactions if maximum
(U0 kP and coefficient of friction 15 0.32.  [10]

T

intensity of pressure is

Figure |-1 Question 2 - ¢
PI.O.
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Q2) a) Classify pressure vessels as per IS 2825 [6]
OR
b)  Explain the types of end closure for cylindrical pressure vessels. 6]
e) Anairreceiver consists of a cylindrical shell of'an internal diameter 1 m
and length 2m, closed by hemispherical heads. The air pressure inside
the vessel is limited to 135 bar. The shell, as well as, ends is made of plain
carbon steel with and ultimate tensile strength of 390 N/mm?®. The
efficiency of circumferential and longitudinal welded joints in the vessel
shell is B0%, Determine and 85% respectively, The efficiency of the
welded joints in the hemispherical heads is 80%. Determine the thickness
of vessel shell and hemispherical head and storage capacity of the
vessel, [11]
Q3) Solve any Two [16]
) Explain ergonomic design considerations in the design of displays.
b} Describe the importance of aesthetic consideration in the product
design,
€}  Whatis modeling? Explain various types of modeling.
SECTION - 11
Q4) a)  Explain deviation diagram w.rt. design of multispeed gearbox. 16}
OR
by What are advantages of using geometric progression in multispesd
gearbox? [6]
¢} A six speed gear box is to be designed for a machine 100! drive. The

spindle speeds range between [50 rpm and 1000 rpm, driven by an
electric motor of 5 kW with 1000 rpm through belt drive, Draw speed
diagram, gearing diagram, number of stages and dimensions of

pulleys. [12]
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5) a)  What is adequate design and optimum design”? Explain the same with
suitable example, [6]
OR
by Discuss Lagrange’s method of optimum desizn using suitable example.|6]
¢) A simple tensile bar is subjected to specified constant force 'F’, Design
the bar with the objective of minimizing cost of material using factor of
safety "N for following specified limitations in the optimum
destpn. LS L. |10]
Q6) Solve any Two 6]
a)  Write a note on design of chain convevors.
b} Explain gravity type tension take-up units in Belt conveyors,
¢) Explain difference between design tolerance and natural tolerance; and

explain how it helps in reduction of rejection.
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Seal Total No. of Pages :3

B.E. (Mechanical) (Part - IV) (Semester - VII) (O1d)
Examination, November - 2016
EXPERIMENTAL MECHANICS (ELECTIVE - 1)
Sub. Code : 47982

Day and Date : Wednesday, 23-11-2016 Total Marks : 100
Time : 2,30 p.m. (o 3.30 p.m.

Instructions: 1) Aftempt THREE questions from section [ and THREE questions
from section 11,
2}  Figuresto the cight indicate full marks.
3} Draw neat diagrams to supplement your answers wherever required,
4} Make suitable assumptions wherever necessary and state them
elenrly,
21 Useulany ty pe of caleolator is allow ed.

SECTION - |

Q1) a)  With nest sketehes explain the construction and working of wire type
and foil type electrical resistance strain gauge. What are the advantages

of the foil type strain pauges over the wire type? 19)
b} What is the role of Wheutstone bridge in strain gauge applications? Write
and derive the condition for bridge balance. 18]

OR
b)  Explainin o step wise manner how will you determine a uniaxial stress at
a point using the electrical resistance strain gauge, [8]

Q2) The following readings were taken on a rectangular rosette attached to Steel
specimen
€, = 300 micro strain tensile
€ =4 micro strain tensile
£ = 200 micro strain compressive
Determine the principal sirains, principal stresses and their orientation. Take
for Steel E = 2% 107 MPa and Peisson’s ratio it = 0,30 [16]

RT.0.
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bl

b)

4} al

b)

b)

Q5) a)

b}

b}

SJ-345

Write a note on “semconductor strain gauge™ with neat sketch. What

are their advantages-over the electrical resistance strain gauge”? %]
Write a note on “strain cauge type pressure transducer™ with neat sketch,
15
OR
Write note on Balancing of bridge ' 8]
SECT =

What are the advantages of using the experimental methods of siress
analysis over the analvtical methods? List some experimental methods
of stress analvsis and state their relative merits and demerits. [%]

Explain the method of calibration of photoelastic material using a circular

disc under diametrsl compression. What is the advantage of using a

circular dise for calibration? [8]
OR

Write note on Electncal analogy method of separation of stresses.  [8]

Enan experiment of separ 1 on of stregses using oblique incidence method,
a fringe order of 2.84 vt meassured in normal incidence at a point of
interest, Measurement of fringe order at the same point but in oblique
incidence was carried our by rotating the model around one of the
principal stresses by 45 The fringe order at that point was recorded as
3.56, To determine the mu erial fringe value o of the photo elastic material,
calibration was conduct | by subjecting a circular dise 70 mm diameter
and made from the same: | 1 toelastic material to a diametral compressive
load of 520 M. When vicwed through a dark [eld circular polariscope
arrangement, the fring oo er of the 1sochromatic fringe at the centre of

the circular disowas |00 Determine the values of the two principal

stresses at the given poi ot Also calculate the maximum shear stress at

the same point, Take mo | thickness as 6 mm. |9

Write the various metho. . (or fractional fringe measurement. Explain in

detail Tardy's method. 500 e its advantages over other methods, 19]
QR

Write Short Notes on Bo oot Soleil compensation method 19)

o
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b)

b)
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Explain the prineiple of brittle coating method. What do vou understand
by calibration of brittle coating? Describe briefly the methods employed
for calibrition, 8]

Why is:it necessary to use only white light in plane polariscope

-arrangement” Adso explain the meaning of ‘isoclinic parameter”. How

will you determine direction of principal stress using a plane polariscope

arrangement’ |5]
OR

Wrile note on [ractional Fringe Measurement. 18]

& ¢ ¢



SJ-3350

Seal
No.

Total No. of Pages :2

B.E. (Mechanical) (Part 1) (Semester - VII) (Pre-Revised)

Examination, November - 2016

INDUSTRIAL PRODUCT DESIGN (Elective - 1I)

Sub., Code: 47988

Day and Date : Friday, 25-11-2016 Total Marks : 100
Time :2.30 p.m. to 5.30 p.m.

Instructions: 1) Answer any three questions from section 1 and any three questions

from section. 11
1) Figwres o the right indicate foll marks.
k| Drraw neat sketches wherever necessary,

4) Answer o the two seetions muost be written in the same answer hoolk,

SECTION - 1
1) a) Explain the procedure for identifving customer needs. 18]
b) Explain the challenges faced in product design and development.  [8]
Q2) a) Explain and compare the different types of protetypes in product design,
[10]
b) Explainthe concept of value engineering, [6]
03) a) Explain the procedure for setting target specifications in product design.
8]
b)  Explain the procedure for estimating the manufacturing cost in product
design, [8]
Q4) Write short notes { Any Three): [18]
a) Concept generation process.
b) Design forenvironment,
¢) Design formanufacturing (DFM).
d} Concurrent Engineering.
¢} Market Research.

PTO.
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SECTION - 11

Q%) a)  Explain the ergonomics principles used in industrial safety and health
control, [6]
by Explain the following with respect to controls. [10]
i) Shape coding of controls
ii)  Design of hand wheels
Q6) a)  Explain the key factors to be considered in the design of a work station.[8]
b) Explain the benefits and features of IS0 14000 Environmental
Management System. I8]
Q7)a) Explain the different personal protective equipment to be used as safety
devices. 18]
b} Explain the general causes of occupational health hazards in modern
industries, 18]
Q8) Write short notes on ( Any Three); [18]
a)  Safety in Foundry.
b)  Aesthetics in product design.
¢)  Necessity of anthropometric data in product design,
d}  Visual display univ
el Product datn management,

ot
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B.E. (Mechanical) (Part-1V) (Semester-VII) (Revised) (New)

Examination, November - 2016

REFRIGERATION ANDAIR CONDITIONING

Sub, Code :67501

Day and Date : Tuesday, 15- 11 -2016 Total Marks : 1M
Time : 2,320 p.m, to 530 p.m.

Instroctions: 1)
2}
3}
4
5)

)

Atteinpt all guestions,

Fizures fo the right indicate Foll marks.

e same answer hook.

Meat dingrm must be drswn,

Use of stenm table, refrigerant property table/ chart & psvehromedric
charts are alluwed. _

Mulke Suituble assumptions if required.

Q1) Attempl any two.

a) Explain Bell-Coleman Air cycle with help of block diagram. Derive the

expression for COP and represent the eycle on 1-5 plot. 1%]

b} Discuss the main differgnces bétween Reversed Camot cvele operating

on perfect gas and wet vapour with help of T-5 plot 18]

¢} 1 A Camot refagerator requires 1 25kW per ton of refrigeration to

: maintain a region at low temperature of -40°C. Determine C.O.R.
O and heat rejected in kl/min. [4]
i) Give the comparison between Heat Engine, Heat pump and

Refrigerator, =- 4]

Q1) Atlempt any twao.
g  Discuss the effects of operating conditions on the performance of vapour
compression relrigeration system. 8]

by Write a note on

1) Applications of cryogenics. 14]

i) Actual vapour compression refrigeration, 4]

ET.0.
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¢)  Anammonia refrigerating machine works betiveen condenser temperature
of 40C and evaporator temperature of - | (°C. Determine theoretical piston
cisplacement per ton of refrigeration and C.O.P for following cases,
1) Dryand saturated refrigerant vapour at the beginning of the compression
i)  Super heated vapour by 5°C at the beginning of the compression.
Assume isentropic compression and no subcooling for both cases. C

of NH, vapour = 2.8 ki/kg-'C, 81
03) Attempt any two,
a} ASHRAE classification of refrigerants. Suggest alternative refrigerants
for environmental protection and justify your suggestion. 9]
b) Explain in detail safety devices used in refrigeration system and sketch
any one of them. [9]
¢} Explain how following equipment are selected for a svstem. [9]
) Compressor

iy Condenser
m} Evaporator

Q4) Solve any two.

a) 1)  With standard notation denve the relation between specific humidiny
and partial pressures of dry air and water vapour. |51
i) Show Enthalpy deviation curves on psychrometric chart. 3]

b)  Moist airat 1,013 bar has DBT =25'C, WBT = 20°C, P = 2.01 kN/m",
Lise equations and calculate specific humidity, Relative humidity, specific
enthalpy of moist air and dew point tempersture from steam table, Use
psvchrometric table only. 2 I8]
¢} Withneat sketch., briefly explainadiabatic mixing of two air streams . Write
only governing equations for enthalpy, mass of air, mass of water vapour. [8]
(5) Solve any two,

a) Write only governing equations and represent on hand drawn
psychrometric chart for B.F, contact factor , A.D.P and coil capacity.
Also draw RSHF, GSHF and ESHF lines. 191

2.
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c)
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Air at 15.9°C DBT and 95% RH is heated and humidified to 30.5°C
DBT and 55% RH. The processes are sensible heating. air washer with
recireulated water spray tll B.H rises to 95% and then sensible heating,
Find makeup water guantity, heating required and humidifving efficiency
of air washer. 19]

Draw only neat sketch of comfort chart giving numerical values. Show
all year round zone . Write the Tactors affecting effective temperature.|9]

(6) Solve any two.

a)l
k)

C)

Write a note on sources of heat load for air conditioning unit briefly,
suitable for all seasons. [5]

Write a note on duct sizing using friction |ess chart, Conversion chart
for circular 1o rectangular ducts and aspect ratio, 18]

Write short notes on- Lypes and use of grilles and diffusors. Also give
their locations and factors governing selection. [8]

® ¥ %
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Sent Tatal Mo, of Fages 4
MNo.

B.E.{Mechanical) (Semester - VII) (New Course)
Examination, November - 2016
MECHANICAL SYSTEM DESIGN
Sub. Code : 67502
Duy and Date : Thursday, 17-11-2016 Total Marks : 100

Time : 2.30 pom. to 5,50 p.m.

Instructhons: 1) Al questions are compubsary,

Q1) a)

b)

QL) )

bl

Q3} aj

2} Assume suitable dote wherever necessary and state it clearly,
3 Draw neat nbelled sketehes whercver necessary,

With suitable example, explain the importance of aesthetic design of
product. i8]

Expluin the relationship between man, machine and envirenment.  [8]
OR

With the help of neat sketch explain the ergonomic design consideration
involved in the design of execulive chair.

What are the objectives of pre-stressing the high pressure cylinders?
Describe the various methods of pre-stressing such cylinders, [&]
OR i

Explain briefly the considerations of openings in Pressure Vessels,

A pressure vessel consists of a cylindrical shell with an inside diameter
of 1650mm. which iz closed by Torisphencal heads with a crown radius
of 1300 mm. The operating pressure inside the vessel is 1.5 Mpa. The
Yield strength of the material used for the shell and head is 255N/mn’
and the weld joint efficiency may be assumed to be 0.8, The corrasion

allowance is 2mm, Determine the thickness of the cylindrical shell and
the Torispherical hend. [10]

Explain with neat sketch the working of centrifugal clutch, stating its
adventages and applications. (8]

= f B 7
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b) Anautomotive type internnl expanding brake isas shown in figure], The
face width of friction lining is 50 mm and the coefficient of triction is

0.4. The maximum intensity of pressure on the lining 15 0.8 N/mm?. The
angle @1 can be assumed to be zero, |5]

Calculate
i}  Theactuating force
i) The Braking Torque Capacity

OR

A centrifugal clutch, transmitting 20 kW at 720 tpm, consists of four
shoes. The clurch is 10 be engaged at 75% of the running speed. The inner
radius of the drum is 170 mm, while the radius of center of gravity of exch

shoe, during engaged position is 140mm. The coelficient of friction is 0.25.
Calculate the mass of the each shoe.

Q4) a)  Explain briefly Compound ray disgram of & multi speed machine tool

gear box, 6]
OR

Explain general guidelines in developing kinematic or gearing diagram

for multi speed gear box. =

2.



b}

y a)
b
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A multi speed gear box is (o be designed for a headstock of o turret lathe
for nine spindle speeds rnging from 30 rpm to 1000 roim. If the gear
box is driven by SKW, 720 pm electric motor: [12]
U Draw the speed ry dingram,
i) Draw the gearing diagram.
i) Determine the number of teeth on gears,
Assume same module for all gears,

Explain briefly Guidelines for design of piston Rings. I8}
Determine the small and the big end bearingsof the connecting rod for a
dhesel engine with the following data: 18]
i} Cylinder Bore= 100 mm
i) Maximum gas pressure =4 Mpa
(Ld) ratio for piston pin bearings = 2
(I/d) ratio for crank pin bearing = 1.3
Allowable bearing pressure for piston pin bearing = 12 Mpa
Allowable bearing pressure for crank pin bearing = 7.5 Mpa.
OR
Fhe following data i given for 4 connecting rod;
Engine speed = | E00rpm.
Length of connecting rod = 350mm.
Length of stroke = 175mm.
Density of material = 7800kg/m’
Thickness of web or flanges = 8 mm -
Assume the cross-section of the connecting rod as shown in Fig -2 for
which Area of cross section,

ud =l
1

S

el laf 2
Fig- 2

(A)=11¢, I“=[1—f]1' mrﬂr=[§} P



Q6) a)

b}
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Explain Lagrange's Multiplier for optimum design, 18]

OR
Explain the following terms in Johnson methed of optimization.
il Primary Design Eguation (PDE)
o) Subsidiary Design Equation (SDE)
i) Limit Equation (LE)

A torsional shatl is required to transmit a torque of 1000 N-m and i5 to
have a rigidity of 90 N-m/degree. Assuming factor of safety of 1.5 based
on yietd strength, design the shaft for minimom weight. Assame maximum

shear stress theory of failure. 18]
lUse following data for the materials.
Material Mass Yield Strength|  Shear |
Density (p) | (5,) MPa Modulus (G
Kg/m’ GPa '
Steel Allogy 8500 130 8
Aluminim Abloy 3000 S0 26.7
Titanium Alloy 4800 G )
Magnesium Alloy | 2100 20 6
GIEoCd e
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B.E. (Mechanical) (Part - 1) (Semester - VII) (New)
Examination, November - 2016

EXPERIMENTAL MECHANICS (Elective - T) (Paper-I)

Sub. Code : 67504

Day and Diate : Wednesday, 23-11 - 2016 Toral Marks: 100
Time : 230 .. to 5,30 p.m.

Instructions: 1} All questions are compulsory,

2} Figures to the right indbcate full marks,

3 Draw neat diagram supploment yaur answer wherever requireid.
4 Make sultahle assumptions wherever necessary & stute them clearly.
5 Useof non-programmable caleulator is allowed,

Q1) 2} Explain casting procedure for two dimensional photoelastic sheet. I8]
b}  Esplain the electrical analogy method, 18]
OR =
¢)  Expluin the oblique incidence methad 18]
Q2)a) Enlistthe different experimental stress anal ysis techniques. When would
¥ou propose the use of these technigues? 16]
b} Explain the method of photoelastic stress analysis. Explain a stepwise
manrer how two dimensional stress enalvsis of machine is carried out
using theory of photoelasticity, |10}
Q3) Write short notes (any three). [18]
a)  Circular Polariscope
b) Advantages and scope of Experimemal Mechanics
) Significance of material fringe value
d) Shear difference methods

ETO.
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Q4) a) Whatdo ¥ou understand by a strain rosette? What are the different type

of strain rosette configurations explain in brief, [8]
b) Explain Wheatstone Bri dige Circuit, 18]
OR

¢}  Explain Brittle coating technique and interpretation of crack pattern data.
18]

Q%) The following observations are made with delta rosette mounted On specimen
E, =845 Microstrain; E, = 1220 Microstrain; €. = 710 Microstriin Determine
the principal strains, principal] stress and principal angles. Assume E = 200
(GPa and Poisson’s Ratio = 0.285 [16]

Q6) Write short notes (an v three) [18]
a)  Gauge factor
b} Reflection Polariscope
¢) Crack detectiontechniques

d)  Balancing of Bridges
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B.E. (Mechanical) (Part - IV) (Semester - VII) (Revised) (New)
Examination, November - 2016
AUTOMOBILE ENGINEERING (Elective - I)
Sub. Code ;: 67506

Day and Date : Wednesday, 23-11-2016 Total Marks : 100
Time : 230 p.m. to 5.30 p.m.

Imstructions: 1} All questions are compulsory.
I} Draw neat shetches wherever necessary,
3} Figures to the dight indicate full marks.,
4] Make suitable assumption if necessary.
st Useol non-programmable caleulator is allowed.

Q1) a)  Explamn with neat diagram, front engine rear wheel drive layout and write
its advantages and disadvantages 18]

b} Which are the different types of chassis? What are the materials used for
chassis frames? [8]

Q2)a)  With the help of suitable diagram, describe the constructional features of
a diaphragm spring type clutch, Discuss its advantages and disadvantages
relative to the clutch employing helical springs (coil spring). 9]

b)  What is an overdrive? Explain ils construction and discuss it working
with sketch. 15}

OR

Discuss with neat skeich of principle and working of differential.

ATO.



Q3) a}

b
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Which are two types of stecring mechanism? Explain any one of them
with neat sketch, 18]

What is mean by active suspension? With neat sketch explain air
SUSPEMEION, 191
OR

Which are the different types of independent suspensions? Explain any
one of them with neat sketch,

(4} Solve any three questions:

a)
b
ch
d}

Whitt aré various types of brakes? Compare drum brakes with disc brakes. [6]
Explain with neat sketch working of air brakes. List advantages. 16]
Explain with layout sketch working of ABS list advantages |6]

Define tyre size and catogeries of tyres. What are various tyre
specifizations. List causes of tyre wear, [6]

()5) Solve any wo questions:

aj

b}

€l

Explain with sketch banery construction. How battery produces electnicity
and how charging can be done? Explain. [8]

Explain with nest sketch working of magneto igaition system. Compare
with battery ignition system 18]

Explain with neat skewch electronic controlled engine & vehicle
manngement system. [8]



[}6) Solve any two questions:

a

b)

€

SJ-354

Explain various resistances o vehicle motron? How to estimate total
resistance (o vehicle motion and power required to propell vehicle, [B]

Explain various factors affecting air resistance to vehicle motion? How

to reduce each of them.

A vehicle specifications ore as follows
Vehicle weight - 79755 N

Power - 14.7 KW (@ 2500 rpm

Specd of 2500 rpm - 64.37 kmph in top gear
Gear box bottom ratio - 3.5 © |

Transmission effi. - 8B% in top gear
Transmission effi. - 80% in bottom gear

Wheel diameter- 0,762 mis. -

Frontal ares of vehicle - 1.116 m?
Coesl. of air resi. ka - 00314
Coent of polling resi. kr=0.023
Estimate

1 Speed of vehicle in bottom gear

i8]
i8]

n)  Tractive effort available at wheels in top and bottom gear

i) Gradient can ¢limb in bottom gear

¢ & ¢
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B.E. (Mechanical Engineering) (Semester-VII) (New)

Examination, November - 2016
TOTAL QUALITY MANAGEMENT (Elective-IT)
Sub. Code : 67833

Day and Date : Friday, 25-11 - 2016 Total Marks ; 100
Time : 2.30 p.m.to 5.30 p.m.

Instructions: 1) All questions are compulsory,

2)  Figures to the right indicate full murks,
3 Make suitable sssumptions wherever necessary and state them elearly,
4)  Useof statistical tables and scientific ealeulator Is permined.

Q1) Solve any Two

a)
b}

c)

“Absence of customer complaints does not necessarily mean that
customers are satisfied”. Comment, [5]
Why internal customer consideration is important for any organization?
What do they expect? |8]
What can address defects-correction corrective action or preventive
action? How? |8]

0Q2) Solve any Three

a)
b)

)

d)

Explain three universal processes of quality improvement as propagated

by juran. |6]
What are the inputs and outputs of product design and development as
per APQP? 6]
Design new vendor selection format for an organization, [6]

Six sigma status leads to organizational excellence. How to achieve it7]6]

Q3) Solve anv Two

a)
k)
€l

Explain accelerated life testing for reliability. What are its limitations?[8]
What are the important stages of Design FMEA? Devise a format,  [8]

A system has three parallel components-A B, & C with reliabilities 0,95,
0.92 & 0.90 respectively. Find the reliability ofthe system, [8]
PT.O,
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Q4) Solve any Two

a)

b)

)

An organization wishes to implement TOM. How they should go about it?[8)

Philip Crosby has developed 14 step program for effective quality, What
are the salient features of this program? (8]

Develop TOM model for a medium scale organization usi ng feign baum's
theory of TQC. 18]

Q5) Solve any Three

a)

b)

c)

d)

Distinguish between customer wants, needs and expectations with suitable
examples, How TOM organization meets thege? |6]

Whatrole HR plays in institutionalizing TOM in the Organization? |6]

Describe what steps have taken by an erganization that vou visited/known
ko you te implement 58 philosophy? What tangible and intangible benefits

that organization has reaped? [6]
What is the difference between Kaizen and innovation? How kalzen
satisfies human needs? [6]

Q6) Solve any Two

a)

b)

c)

Which processes and systems you know or have withessed in & service
industry? I8
Discuss main clauses of 1SO: 9001:2008 and explain the clause on

* Measurement, Analysis and improvement”, i8]

Discuss the impact of quality Award on TOM. How quality award helps
an organization. 18]
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J J Total No. of Pages : 2

B.E. (Mechanical) (Part-I) (Semester-VII) (New) (Revised)

Day and Dute : Friday, 25- 11 - 2016

Examination, November - 2016

INDUSTRIAL PRODUCT DESIGN (Elective - IT)

Sub. Code : 67834

Time ; 2.30 p.m.to 530 p.m,

Instruetions : 1) Al guestions are compulsory.

Q1) a)
b)

b}

Q) a)

b)

b)

03) a)

b)

b}

2} Figures to the right indicate Tull marks,
3} Draw neat sketches wherever nocéssary.

Explain the challenges to product development and design.

Explain the steps for idéntifying customer needs.
OR
Explain quality aspect in product design .

Explain the following with respect 1o target specifications.
i Metrics
i) Competitive benchmarking
Explain the following with respect to concept generation
1)  Search Externally
i) Searchinternally
OR
Explain concept selection process in product design.

Total Marks : 1M

L
8]

18]

18]

18]

81

What is product architecture’! Explain the types of modularity in product

architecture.

14]

Explain the implications of product architecture on product change and

manufacturability,
OR

(0]

Explain the functional elements of wrist watch with a neat diagram. [10]

ET.0.



0Q4) a)
b)

b)

05) a)
b)

B)

Q6) a)
b)

b

SJ-359

Explain the concept of value engineering 18]

What are the principles to be followed in Design for Assembly (DFA) [8]
OR

Design for Environment is a necessity -Explain 18]

Explain design of controls in machine tools I8]

Explain the following with respect to product design [10]

i)  Ergonomics
i) Aesthetics
OR
Explain the following: (10}
iy  Anthropometric data

i) Man-Machine System

Explain the different types of personal protective equipment used as

safety devices: 81
Explain the safety precaulions to be followed in chemical industry.  [8]
OR
Explain the different factors which effect industrial safety. I8]
v &











































































































































































