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REGULATIONS 2007
THIRD SEMESTER
ME 1211 — APPLIED THERMODYNAMICS

MECHANICAL ENGINEERING

Time: Three Hours Maximum:100 marks

8.

9.

ANSWER ALL QUESTIONS
PART—A (10x2=20 marks)

Define: System, Process and Cycle.

Differentiate between work transfer and heat transfer.
What is an air standard cycle?

Define meani effective pressuré'.’

What is the function of boiler mountings? Can a boiler

work without mountings?

Define a steam turbine and state its fields of application.
What do you mean by 'surging' and ‘chocking'?
Define dew point temperature?

What is Fourier's law of heat conduction?

10. Define absorptivity, reflectivity, and transmissitivity.
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PART-B (5x16=80 marks)

Explain the control volume technique in a variable

flow process with an example. 10)

@

(i)

@

(i)

Or

Show that the efficiency of all reversible heat
engines  operating ' between the same

temgerature levels is the same? ®

One kg of ice at -50°C is exposed to the
atmosphere which is at 20°C. The ice melts and
comes into thermal equilibrium with the
atmospheré.

(i) Determine the entropy increase of the
universe, )

(i) What is the minimum amount of work
necessary to convert the water back into ice at
-5°C? Cp of ice is 2.093kJ/kg K and the latent
heat of fusion of ice is 333.33kdJ/kg. ()]

With a neat sketch explain the working

principle of four stroke spark ignition engine.(6)

A diesel engine operating on the air standard

diesel cycle has six cylinders of 100 mm bore
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and 120 mm stroke. The engine speed is 1800
rpm. At the beginning of compression the
pressure and temperature of air are 1.03 bar
and 35°C. If the clearance volume is 1/8% of the
stroke volume, calculate (i} the pressure and
temperature at the salient points of the cycle
(ii) the compression ratio (iti) the efficiency of
the cycle and (iv) fhe power output of the air is
heated to 1500°C Aésume Cr and Cv of air to be
1.004 and 0.717 kJ/kgK respectively. (10)

Or

Explain the effect of pressure ratio on the net

output and efficiency of a Brayton cycle. 8)

In a gas turbine plant, working on the Brayton

“cycle with a regenerator of 75% effectiveness,

the ‘air at the inlet to the compressor is at
0.1 MPa, 30°C, the pressure ratio is 6, and the
maximum cycle temperature is 900°C. If the
turbine and compressor have each an efficiency
of 80%, find the percentage increase in the
cycle efficiency due to regeneration. 8)

Discuss the testing procedure of a boiler. (16)
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Or

Discuss the compounding and governing of steam
turbines with sketch. (16)

A single-cylinder, single-acting air compressor
running at 300 rpm is driven by a 23 kW electric
motor. The mechanical :efficiency of the drive
between motor and compressor is 87%. The air inlet
conditions are 1.013 bar and 15°C and the delivery
pressure is’8 bar. Calculate the free-air delivery,
volumetric efficiency and the bore and stroke of the
compressor. Agsume that the index of compression

and expansion n=1.3, clearance volume is 7% of the

swept volume and bore is equal to the stroke.  (16)

Or

()  Explain- with neat sketch the vapour

compression refrigeration system. )

@i Atmbéii}lelic air at 1.0132 bar has a dry bulb
temperature of 32°C and wet bulb temperature
of 26°C. Compute:

(i) the partial pressure of water vapour
(it) the specific humidity,

(iii) the dew point temperature,
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(a)
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(iv) the relative humidity,
(v) the degree of saturation,
(vi) the density of the air in the mixture,

(vii) the density of the vapour in the mixture
and
(viii) the enthalpy of the mixture. Q0)

A brick wall (k=0.7 W/mK) is 0.30 m thick. If the

temperatures of the inner and outer surfaces are

maintained at 50°C and 30°C respectively, calculate

the heat loss through one square meter area. Find

also the temperature at an interior point of the wall

24 cm distant from the outer wall. (16)
Or

@ Differentiate between free and forced

convection with examples. “@

“(ii) A flat plate at 90°C is located parallel to an air

_stream flowing at a speed of 75 s, the

temperature of air is 10°C. The plate is 60 em
wide and 45 cm long. Assuming a transition
Reynolds number of 4x105. Calculate the
average heat transfer and friction coefficients
for the laminar and turbulent region of the
plate. (12)





