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B. Tech. 6th Semester (ME) (Elective - 1)
Examination — May, 2023

INTERNAL COMBUSTION ENGINES & GAS TURBINES
Paper : PEC-ME-320-G

Time : Three Hours ] [ Maximum Marks : 75

Before answering the questions, candidates should ensure that they have
been supplied the correct and conplete question paper. No complaint in

this regard, will be entertained after examination.

—_——

Note: Attempt five questions in all, selecting one question
from each Unit. Question No. 1 is compulsory. All

questions carry oqual marks.

1. (a) What are the various assumptions made in

various air standard cycle s

(b) What are the various factors that reduce the I
possibility of knocking ?
(¢) Discuss application of Gas Turbine.

(d) What are various type of ignition system ?

(e) Define surging and choking.

(£) WhatdoyoumeanbyBHPandIHP? 25x6=15 1
p.T.O. |

3316-) 250 -(P-3)(Q-9)(23)



UNIT — |

2. Explain the various air standard cycles like otto, diese]

and dual combustion cycles with assumption. 15

3. With the help of a neat sketch explain the working

principle of a simple carburetor. : 15
UNIT - I

4. What is lubrication? Mention different types of

lubrication system. Explain wet sump lubrication
system with the help of a neat sketch. 15

What is meant by abnormal combustion? Explain the

phenomenon of knock in CI Engine and compare the
same with SI Engine Knock. 15

UNIT - Il

A four stroke petrol engine delivers 35 KW with a

mechanical efficiency of 80%. The fue] consumption of

the engine is 0.4 kg per KW-hr and the air-fuel ratio ig
14 : 1. The heating value of the fue] is 43000 kj/ kg. Fing
(a) the indicated power, (b) the friction power, (¢) the
brake thermal efficiency, (d) the fuel consumption per
- 15
Describe the various methods of emission contro],

hour and (e) the air consumption per hour

7.

15
3316- -(P-3)(Q-9)(23) (2)




UNIT - IV

8. What are compressors ? Explain rotary and centrifugal

COMPTESSOTS. e
9. Explain the methods that can adopted  for
improvement of the basic gas turbine cycle. 15
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B. Tech. 6th Semester (ME)
Examination — May, 2023

DYNAMICS OF MACHINES
Paper : PCC-ME-308-G

Time : Three Hours ]| [ Maximum Marks : 75

Before answering the questions, candidates should ensure that they have
been supplied the correct and complete question paper. No complaint in

this regard, will be entertained after exammation.

Note : Attempt five questions in all, selecting one question
from each Unit. Question No. 1 is compulsory. All

questions carry cqual marks.
1. Explain the following :
(a) Difference between flywheel and governor
(b) Gyroscopic stabilization
(c) Engine shaking forces

UNIT - I

2. What do you understand by the static and dynamic
force analysis ? Explain static force analysis of planer

mechanism in detail by taking some suitable exampl1e.5

3315- '80&;)_3)(0_9)(23) P.T. 0.




3. Derive an expression for the force acting on the crap)
by the connecting rod in case of a reciprocating engine

8

UNIT - I

4. YFour masses m,, n, m, and m, are 200 kg, 300 kg, 240
kg and 260 kg respectively. The corresponding radii of
rotation are 0.2 m, 0.15m, 0.25 m and 0.3 m respectively
and the angles between successive masses are 45°, 75°
and 135°. Find the position and magnitude of the

balance mass required, if its radius of rotation is 0.2 m.

15
5. Explain the 'direct and reverse crank’ method for
determining unbalanced forces in radial engines. 15
UNIT — 11l
6

. Explain Gravity controlled and Spring controlled
e

governor in detail.

15

7. What do you understand by dynamometer > Exp]
: i

the different types with labelled diagram. 1
5

3315- -(P-3)(Q-9)(23) (2)



UNIT = IV

g. Explain the application of gyroscopic principles to

aircrafts. 15

9. Derive expressions for stability of four-wheel and two-

wheel vehicle moving on curved path. 15
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Examination —
HEAT TRANSFER
Paper : PCC—ME-306-G

[ Maximum Marks : 75

Time : Three Houts ]
wstions, candidates should ensure that they have

Before answering the qu it
been supplied the correct and complete question paper. No complaint
this regard, will be entertained after examination.
ons in all, selecting one question
estion No. 1 is compulsory. All

Note : Attempt five questi
from each Unit. Qu

questions carry equal marks.

1. Describe the following : 2.5x6=15

(a) Modes of heat transfer

(b) Efficiency of fin

(c) Unsteady heat conduction
(d) Types of heat exchanger
(e) Nussult number

(f) Film condensation

3314- (%S'°~(P-4)(O-9)(23)
P.T.O.




UNIT =1

2. Derive an Expression for 3-D heat conduction eqy, it
in Cylindrical coordinate system. o

3. A furnace wall consists of three layers. The inner layer
of 10 cm thickness is made of firebrick (k = 14
W/mK). The intermediate layer of 25 cm thickness ig
made of masonry brick (k = 0.69 W/mK) followed by a
5 am thick concrete wall (k = 1.37 W/mK). When the
furnace is in continuous operation the inner surface of
thé furnace is at 800°C while the outer concrete surface
is at 50°C. Calculate the rate of heat loss per unit area
of the wall, the temperature at the interface of the

transfer rate.

3314- -(P-4)(Q-9)(23) (2) 15




5. During 2 heat treatment proess, alloy stee] spherical
balls of 12 mm diameter are initially heated to 800°C m
4 furnace. Subsequently there are cooled tq 100°C by
keeping them immerged in an oil bath 35°C wih
convection coefficient 20 W/m2-K. Determine the time
required for the cooling process. Proceed to calculate
the value of convection coefficient if it is desired to
complete the cooling process in a period of 10 minute.
The physical properties of steel balls are : density 7750
Kg/m3 ; specific heat 520 J/kg-K and conductivity 50
W/m-K. 15

UNIT - 1ll

6. Using the definition of radiosity and irradiation prove
that the radiation heat exchange between two grey
bodies. 15

7. Explain for fluid flow along a flat plate: 7.5x2=15

(a) Velocity distribution in hydrodynamic boundary
layer

(b) Temperature distribution in thermal boundary
layer
UNIT — IV

8. Hot exhaust gases which enters a finned tube cross
flow heat exchanger at 300°C and leave at 100°C, are
used to heat pressurized water at a flow rate of 1kg/s

3314- _(p~4)(0—9)(23) ( 3 ) P.T. 0.




Take Cp_ at Tc = 80°C is 4197 J /kg.K and Cp, = 1000 J/kg K
9.

3314-

R

from 35 to 125°C. The exhaust gas specific heat j
approximately 1000 J/kg.K, and th~e overall hey
transfer co-efficient based on the gas side surface are,
is Un = 100 W/m?2K. Determine the required gas side

surface area A using the NTU method. 15

Define effectiveness of a heat exchanger. Derive an

expression for the effectiveness of counter flow

heat
exchanger. State the assumptions made. 15
_—
-(P-4)(Q-9)(23) (4)
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B. Tech. 6th Semester (ME)
FExamination — May, 2023

DESIGN OF MACHINE ELEMENT - 1|
Paper: PCC-ME-304-G

Time : Three Houts ] [ Maximum Marks : 75

e —

Before answering the questions, candidates should ensure that they have

been supplied the correct and complete question paper. No complaint in

this regard, will be entertained after examination.

Note: Attempt five questions in all selecting one question

from each Unit. Question No. 1 is compulsory. All
questions carry equal marks.
Use of following Design Data book is permitted :
(i) Design Data Handbook (In SI and Metric Units)
for Mechanical Engineers by Mahadevan (ii) Design
Data Book PSG College of Technology Coimbatore.

1. Answer any 6 out of 7:

(a) What is technical feasibility ? Explain. 2.5
(b) What is the belt slip and creep ? 2.5
() Describe the function of key- 2.5
(d) Write the application of chain drives. 2.5

p.T.O.

3313-] 8e-(P-4)(Q-9)(23)




(b)

- (a)

(b)

Name a few automatic dutches.

25
What is power screws ? 2
Derive self-locking condition of brake, 25
UNIT - |
Define ‘Interchangeability” and discuss it
Importance. 5
What do you understand b

LAl ACE Scanner



UNIT -1l

6, Design @ clamp coupling to transmit 30 kWat 100 rpm.

The allowab
MPa and the for bolts is 70 MPa. The coefficient of

le shear stress for the shaft and key is 40

.ction between muff and the shaft surface may be
15

fr
taken as 0.3.

Design and draw a cast iron flange coupling for a mild
eel shaft fransmitting 90kW at 250 rpm. The allowable
shear stress in the shaft is 40 MPa and the angle of
rwist is not to exceed 1 degree in a length of 20
Jiameters. The allowable shear stress in the coupling

bolts in 30 MPa. 15

UNIT - IV

8. (a) Why a positive clutch is used ? Describe, with the

help of a neat sketch, the working of a jaw or claw

clutch. 5

(b) A multi-disc clutch has three discs on the driving
shaft and two on the driven shaft. The inside
diameter of the contact surface is 120 mm. The

maximum pressure between the surface is limited

to 0.1 N/mma2. Design the clutch for transmitting
25 kW at 1575 r.p.m. Assume uniform wear

condition and coefficient of friction as 0.3 10

3313-  -(P-4)(Q-9)(23) (3) P.T.0.




9. A differential band brake, as shown in Fig. has ,

' dr’um
diameter of 600 mm and the angle of contact jq

S 24
The brake band is 5 mm thick and 100 mm wide, The

coefficient of friction between the band ang the dy,
is 0.3. If the band is subjected to a stress of 50 MP

(i) The least force required at the end of j 600 mm
lever, and

(i) The torque applied to the brake drum shaft.

313 (Pg)(Q-9)(23)

(4)
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B. Tech. 6th Semester (M E)
Examination — May, 2023

MANUFACTURING TECHNOLOGY - |I
Paper : PCC-ME-302-G

Trime : Three Hours | [ Maximum Marks : 75

I

B(f()l( answering the questions, candidates should ensure that they have
been supplied the correct and complete question paper. No complaint in
this regard, will be entertained after examination.

Note: Attempt five questions in all, selecting one question
from each Unit. Question No. 1 is compulsory. All
questions carry equal marks.

1. Explain the following : |
(a) Name the essential features of a milling fixture. 2.5

(b) Explain the nomenclature of single point cutting
tool. 2.5

() What are the limitations of ECM process ? 2.5

(d) State the advantages of NC machines. 25
(e) Define built-up edge in metal cutting. 25
(f) What is part family ? 2.5
3312- | (P-3)(Q-9)(23) P.T.O.
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6.

3312-

UNIT - |

Compare orthogonal cutting and oblique cutting Wit
its neat sketches. Explain Shear zone in metal Cutting
15

In an orthogonal cutting operation, the following dat,

have been observed :

Uncut chip thickness 1 = 0.127 mm, Width of cut b =
6.35 mm, Cutting speed V = 2 m/s, Rake angle a = 10°,
Cutting force F. = 567 N, Thrust force Fi = 227 N, Chip
thickness t, = 0.228 mm.

Calculate shear angle, the friction angle, shear stress
along the shear plane and the power for cutting

operation and chip velocity. 15
UNIT — 1

Explain working Principle of EDM process with neat

sketch. Also discuss the required characteristics of tool

material for EDM process. | 15

Discuss advantages of 3-2-1 locatin

& Principle, Classify

the various locating devices,
156

UNIT - 1li

Explain the components of CNC System

e
sketch. Compare the NC and CNC ma i Ith neat
' 15

-(P-3)(Q-9)(23) (2)




7. Explain manual part programming.
explain a part program, using G
turning operation.

Develop and
and M code, for

15
UNIT - v

8. Explain in detail production flow analysis method.
What are the advantages and hurdles in Implementation
of group technology ? 15

9. Explain part family in Group Technology. Discuss all
the methods of grouping parts into part families. 15

3312- -(P-3)(Q-9)(23) (3)




