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B.E/B.TECH. DEGREE EXAMINATIONS, NOV/DEC—2011
REGULATIONS 2008
FOURTH SEMESTER
EI 46 - APPLIED THERMODYNAMICS
ELECTRONICS AND INSTRUMENTATION ENGINEERING

(Common To Instrumentation and Control Engineering)

Time: Three Hours Maximum: 100 marks
ANSWER ALL QUESTIONS
PART—A (10x2=20 marks)

1. Distinguish between intensive and extensive properties.
2. Define internal encrgy.

3. The efficiency of a Carnot engine is 20%. The source
temperature is 300K. Determine the sink temperature.

4. What ave the physical differences between S.I. and L
engines?

@

What are the four basic components of a steam power plant?

6. What is the fundamental difference between the operation of
impulse and reaction turbines?

~1

What is the need of staging the compression process?
8. Define relative humidity and specific humidity.
9.  What is meant by ‘overall heat transfer coefficient™?

10. Define ‘black body’ and ‘grey body’.
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PART—B (5x16=80 marks)

(i) Write steady flow energy equation and
deduce it for a nozzle.

(i) Distinguish between point and path
function with example.

(i) Write difference statement of II law of
thermodynamics.

Or

A Carnot heat engines draws heat from a
reservoir at temperature T: and rejects heat to
another reservoir at temperature Ts. The Carnot
forward cycle engine drives a Carnot reversed
cycle engine or Carnot refrigerator which absorbs
heat from reservoir at temperature T2 and rejects
heat to a reservoir at Ta. If the high temperature
Tw=600K and low temperature T:=300K.
determine: 1. The temperature T3 such that heat
supplied to engine 1 is equal to the heat
absorbed by Refrigerator Q2 and 2. The efficiency
of Carnot engine and 3. C.O.P. of Carnot
refrigerator.

In an air standard Diesel cycle, the compression
ratio is 16, and at the beginning of isentropic
compression, the temperature is 15'C and the

* pressure is 0.1MPa. Heat is added until the

temperature at the end of the constant pressure
process is 1480C. Calculate The cut-off ratio, The
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heat supplied per kg of air and The cycle
efficiency.

Or

Explain with the neat sketches the working of 4-
stroke cycle diesel engine. State the important
applications of IC engines.

Steam at a pressure of 1.1 bar and 095 dry is
passed into a tank containing 90kg of water at
25°C, The mass of tank is 12.5kg and specific heat
of metal is 0.42kd/kg K. if the temperature of
water rises to 40°C after the passage of the steam,
determine the mass of steam condensed. Neglect
radiation and other losses.

Or

With the help of a sketch briefly. explain the
working principle of a steam power plant.

Schematically  describe  working of vapour
compression refrigeration system.

Or

Draw a neat sketch of air-conditioning system
required in winter season and explain the
working of different components in the circuit.

A reinforced concrete smoke stack with an inner
diameter 8)0mm and outer diameterl300mm
must be lined with refractory on the inside.
Determine the thickness of the refractory lining
and temperature of the outer surface of the smoke
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stack under the conditions that the heat loss must
not exceed 2kW per meter height of stack. The
temperature of the inner surface of the refractory
lining is 425°C and temperature of inner surface
of the reinforced concrete should not exceed
200°C. Take Ki (lining material) = 0.5W/m °C and
Kz {concrete)=1.1W/m°C.

Or
Two large parallel plates having emissivities of (1
0.3 and 0.5 are maintained at 800°C and 350°C
respectively. A radiation shield having an
emissivity of 0.05 on both sides is placed between
the two planes, calculate
(1) Heat transter per m? without shield

(ii) The temperature of shield and

(1) Heat transfer per m?* with shield.
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