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THIRD/FOURTH SEMESTER
ELECTRICAL AND ELECTRONICS ENGINEERING
ME1211 — APPLIED THERMODYNAMICS

{Common to Electronics and Instrumentation, Instrumentation
and Control Engineering)

(REGULATIONS 2007
Time : Three hours Maximum : 100 marks
Answer ALL guestions.
PART A -— (10 x 2 = 20 marks)
1. What is meant by closed system? Give an example.
2. What is difference between a heat pump and refrigerator?

3.  What are the assumptions made for air standard cycle
analysis?

4. Write the expression for efficiency of the diesel cycle in
terms of compression ratio and cut-off ratio.

5. Define triple point and critical point for pure substance.




[image: image2.png]10.

11

What is the function of an economizer in a boi

What are the advantages of multi stage com)
inter cooling over single stage compression
pressure ratio?

Define relative humidity.

Stage Fourier’s law of heat conduction.

Differentiate between natural convection
convection heat transfers.

(a)

®

®

(i)

PART B — (5 x 16 = 80 marks)

0.2 kg of air at 1.5 bar and 27°C
to a pressure of 15 bar accordi
PV125 = Constant. Determine wo
by air, heat flow to or from the a
decrease in entropy.

An inventor claims to have
efficient heat engine which woul
source at 1000°C and reject hes
50°C and gives an efficiency of
whethev his claim is possible.

Or

In an air compressor, air flows steadil:

13.5 kg per minute. The air enters the
4 m/s with a pressure of 1.2 bar
volume of 0.45 m¥kg. It leaves the
6.85 m/s with the pressure of 7.5 bar
volume of 0.125 m¥kg. The internal e
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(a)

(b)

(@)

()

(@)

leaving the compressor 1s 156 kd/kg greater
that of air entering. The cooling water which
through the compressor jackets absorbs heat
the air at the rate of 8100 kJ/min. Determin
Power required to drive the compressor anc
ratio of the inlet pipe diameter to outlet
diameter,

An engine working on an ideal air standard c
cycle has the compression ratio 15 and heat tra
1400 kJ/kg. Find the pressure and temperatu
the end of the each process if the inlet condition
280K and 1.1 bar. Find also the air star
efficiency and mean effective pressure.

Or

() Explain the working principle of two s
cycle compression Ignition (C.I) engine.

(1)  Explain abnormal combustion in CI Engin

Sketch and explain the layout of the thermal y
plant in detail.

Or

Dry saturated steam is supplied to a steam tu
at 12 bar and after the expansion its conds
pressure is I bar. Determine the Rankine
efficiency and the specific steam consumption.

Explain summer air conditioning with neat sket
Or
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A two stage single acting reciprocatir
compressor with perfect inter-cooling with a
pressure of 100 kN/m? and temperature of 20°
fina] pressure is 4200 kN/m? Compressio
expansion Follows the law pv'2?> = C. Find pe
air (1) work done, (i) The mass of water ne
for abstracting the heat in the inter cooler
temperature rise of the cooling water is 26°C.

A furnace wall is made up of three la
thickness 250, 100 and 150 mm with insi
outside thermal conductivities of 1.65]
9.2W/m°C respectively. The inside is expose!
gases at 1250°C with convection coeffic
95W/m? C. Inside surface temperature 13 110
outside surface is exposed to air at 25°C
convection co-efficient of 12W/m?* °C. Detern
thermal conductivity. overall heat

co-efficient and all the surface temperatures

Or

Water at 50°C enters 50 mm diameter and 4
tube with a velocity of 0.8 m/s. The tube
maintained at a constant temperature O
Determine the heat transfer coefficient and
amount of heat transferred if exil
temperature is 70°C.





