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ME 101: ELEMENTS OF MECHANICAL ENGINEERING

TIME:- 3 HOURS TOTALM
L 4
INSTRUCTIONS: (1) All questions are compulsory.
(2) Assume suitable data if necessary.
(3) Figure to the right indicates full marks. ‘
(4) Scientific calculator, steam table is allowed 4
SECTION -1
Q-1
(A) Explain working and construction of water tube boiler. 06
(B) Derive n = 1- (1/1"") for Otto cycle with P-V and T-S diag 06
.
OR &
(A) An engine operating on diesel cycle has maxir sure'and temperature of 45 06
bar and 1500 °C .Pressure and temperature at niflhg of compression are 1
bar and 27 "C. Determine air standard.efficien the gycle. Take y= 1.4 for air.
(B) Explain the working principle of Air neat sketch. . 06
Q-2
(A) Derive an expression of work de iabatic process with P-V diagram 05
(B) Calculate the heat supplied@uth€ boile™fikg of steam when the steam is generated 06
at a constant pressure of@2 bafghsolute. Bhe water supplied to the boiler is at 50°C
and at the same pressare (i the ormed is dry saturated (ii) the steam is
wet with the dryne 'N i) the steam is superheated to 300° C. Take
Cps =2.1 kl/kg "
OR
(A) Explain the @@rking construction of the Separating calorimeter. 05
(B) Inair chn €S ir enters at 1.013 bar and 27 °C having volume of 5 m’/kg and 06
it is compr; to ar isothermally. Determine (i) work done (ii) heat transfer .
and (iii) c&n‘temal energy.
Q-3 ttemp gree. 12
(A) ne the Tollowing terms:
(i) Heat (i1) Work (iii) Kinetic energy (iv) Potential energy.
) e the following terms: (i) Dry stearg (i) Wet steam
(iii) Superheated steam (iv) Degree of superheat
( xplain the T-H diagram for conversion of ice into steam at constant
pressure.

What is calorific value? Explain HCV and LCV.
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SECTION - 11

Explain the following pumps: (i) Volute Pump (i1) Vertex Pump
Explain the working of Hartnell governor with a neat sketch.

OR
Explain the working of Vapour Compression Refrigeration system with
diagram.
What is drive? Differentiate between individual drive and group a’v

Define the term scavenging process ? Explain scavenging procgss,in two
stroke Compression Ignition engine with neat sketch. 4
A four cylinder four stroke cycle petrol engine has 110 mm B@re and Stroke

is 1.3 times bore. It consumes 4 kg of fuel per hour haviggca uesof -

41100 kJ/kg. If the engine speed is 800 r.p.m. Find itsgfdi thermal
efficiency. The mean effective pressure is 0.7 N/mm”

OR

Derive the work done equation of Single Stage R€@ipracating Compressor
with consideration of clearance volume.

A single stage, single acting compresso

of 170 mm and stroke of
@s 1 bar and delivery
pression (i) follows the
ermal. Also find isothermal

pressure is 9 bar. Find the indicat
law PV'#= Constant (ii) compr:
Attempt any three.
Derive the equation offvolu g

ing components:

Write short note gg Witiaw A
Write the funcin .
(1) Carbur i (iii) Fuel Pump  (iv) Cam shaft

&
Differentiate be luté®and coupling.
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