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F. E. Examination - 2006

BASIC MECHANICAL ENGINEERING
(2003 Course)

Time : 3 Hours] ) [Max. Marks : 100

Instructions :

(1) Answers to the two sections should be written in separate
books.

(2) Neat diagrams must be drawn wherever necessary.

(3) Black figures to the right indicate full marks.

(4) Use of logarithmic tables, slide rules, Mollier charts, elec-
tronic pocket calculator and steam tables is allowed.

(5) Assume suitable data, if necessary.
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SECTION - 1
UNIT - 1
What do you mean by ‘Quasi-static Process” ? Explain its
significance. . {04]

Define the terms : Homogenéoqs System, Heterogeneous
System, Pure Substance. [03]

A spring fitted in a Piston-Cylinder arrangement exerts a
constant force of 2.250 kN on a 17 cm diameter piston. The
cylinder initially contains 0.045 kg of gas occupying 0.014m?
volume and is at 30°C. The surrounding pressure is 1.033 bar.
Heat is transferred to the gas in the cylinder till its volume
and temperature both are doubled. For this system, find the
following :

(i) An increase of stored energy in the spring, (ii) AH, Au,
Q and work done, (iii) Work transfer on surrounding.

Take (Cp) gas = 1 klJ/kg. k, (Cv) gas = 0.7 kl/kg. k.. 110]
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What is ‘Total Energy’ ? Explain different forms of energies
that constitute total energy. [03]

A body weights less on the top of the hill as compéled to
the sea shore. Why ? [03]

Define ‘Steady Flow Process’. State important characteristics
of it. ‘ [04]

A spherical baloon contains 5 kg of air at 200 kPa and 500°%.
The baloon material is such that the temperature inside is
always proportional to the square of the diameter. Determine
the work done when the volume of baJoon doubles as a result
of heat transfer. Make your comments on work done. [07]

UNIT - 2

Differentiate between the Steam Turbine and Gas Turbine.
Where they are used ? [04]

Explain construction and working of a Lancashire boiler with
suitable sketch. Also indicate on it clearly the water path, steam

path and flue gas path. [08]

Write note on : Lobe type Compressor [04]
OR .

Write note on Kaplan Turbine. Where it is used ? [04]

Explain the working of Two Stage Double Acting Reciprocating
pump with the help of neat sketch. [05]

Differentiate between ‘Impulse Turbine’ and ‘Reaction
Turbine’. [03]

Draw neat labelled diagram of a Window Air-conditioner. [04]
UNITS - 3

With the help of neat sketch explain ‘Ocean Thermal Power
Plant’. Mention type of energy conversion in it. [05]

What do you mean by ‘Transfer type Heat Exchanger’. Where
they are used ? Draw simple sketch of it. [04)
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[image: image3.png](C) A furnace wall consists of 200 mm layer of refractory bricks,
6 mm layer of steel plate and 100 mm layer of insulation
bricks. The maximum temperature of the wall is 1150°C on
the furnace side and minimum temperature is 40°C on the
outermost side of wall. An energy balance shows that the heat

o = loss from the wall is 400 w/m? It is known that there is a

4o thin layer of air between the layers of refractory brick and
steel plate. Thermal conductivities for three layers are 1.52,
45 and 0.138 w/m°C respectively.
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Find :
£ 7
(1) To how many mm of insulation brick is the air layer
; equivalent 7 S R R S Iy
Lo (2) What is the temperature of the outer surface of steel
"’ plate ? , (o8]
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Q.6) (A) Draw a neat labelled diagram of Biogas Power Plant. [04]

- (B) The interior of a refrigerator having inside dimensions of B4
e 0.5 m x 0.5 m base area and 1 m height is to be maintained
... at 6°C. The walls of the refrigerator are constructed of two
" mild steel sheets 3 mm thick (k = 46.5 w/m°C) with 50 mm
1 of glass insulation (k = 0.046 w/m°C) between them. If the
iy average heat transfer coefficients at the inner and outer

surfaces are 11.6 w/m? °C and 14.5 w/m? °C respectively.
Calculate : . | o e T

4 B . FER LTS B A i
S R

fris; (1) The rate at which the heat must be removed from the
interior to maintain the specified temperature in the
kitchen at 25°C.

.iyes. {(2) The temperature on the outer surface of the metal sheet. [06]
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A long cylindrical rod of 10 cm radius consists of a nuclear
reacting material (k = 0.5 w/m°k) generating 24 kw/m’ of heat
uniformly throughout its volume. The rod is encapsulated
within another cylinder whose inner radius is 20 c¢m and has
k = 4 w/m °k. The outer surface is surrounded by a fluid at
100 °C and the convection coefficient between surface and
fluid is 20 w/m* °k. Find the temperature at the interface

between two cylinders and also at the outer surface. [07]
SECTION - 11
UNIT - 4
Explain Lathe with the help of a neat sketch. [08]
Write short notes on - CNC Machine [04]
Explain any two operations performed on drilling machine with
a suitable sketch. [04]
OR

What are the kinds of joints are normally employed for welding
purposes ? Give their sketches. [04]

Explain Soldering and Brazing process with applications.  [04]

With the help of neat sketch explain the process of TIG
welding. [08]

UNIT - §

Differentiate between Unilateral and Bilateral Tolerances. What
is the difference between ‘Fits’ and ‘Tolerances’ ? [06]

Explain stress - strain diagram for a ductile material. Show
salient features of it. 106]

Write short notes on Aesthetic and Ergonomic consideration
in design. |06}

OR
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Explain with suitable sketch, the following : [06]
(1) Blanking

(2) Notching

(3) Piercing ’

Explain with suitable sketch, the following : [08]
(1) Deep Drawing

(2) Wire Drawing

What is Bending ? Explain - Angle Bending and Curling. [04]

UNIT - 6

Draw a neat sketch and describe the coupling used for
the connection of two shafts set at an angle. Give its
applications. [06]

Compare the merits and demerits of individual drive and group
drive. [04]

With the help of a suitable diagram explain the working of
any one type of friction clutch. [06]

OR

Explain where each one of the following drives is used :
belt drive, rope drive, chain drive, gear drive. [04]

Explain with neat sketch different bearings used in practice. [06]

What is Key ? Explain with neat sketch the different
types of keys. [06]
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