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FOURTH SEMESTER
ELECTRICAL AND ELECTRONICS ENGINEERING
ME 1211 — APPLIED THERMODYNAMICS
(Commonto E& L1 & C) '
(REGULATIONS 2007)

Time : Three hours ' : Maximum : 100 marks

Use of steam tables, refrigeration tables HMT databook permitted.

Answer ALL questions.

PART A — (10 x 2 = 20 marks)
1.  Define point function and give an example.
2.  State Carnot Theorem.
3. What is meant by abnormal combustion?
4.  What is the function of a regenerator used in a Gas Turbine Power Plant?
5.  Define the term “dry saturated steam”.
6. Why does a steam turbine need governing?
7.  Name the parameters that are influencing the volumetric efficiency.
8.  Define the term “air conditioning”.
9.  Define thermal conductivity of metal.

10. State the Newton’s law of cooling.
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PART B — (5 x 16 = 80 marks)

(i) A mixture of gases expands at constant pressure from 10 bar and
0.03 m? to 0.06 m? with 84 kJ positive heat transfer. There is no
work other than that done on a piston. Find AE for the gaseous

mixture. (10)

@) State the principle of increase of entropy. (6)

Or

Air flows steadily at the rate of 0.5 kg/s through an air compressor at
7 m/s velocity, 100 kPa pressure and 0.95 m#/kg volume, and leaving at
5m/s, 700 kPa and 0.19 m¥kg. The internal energy of the air leaving is
90 kd/kg, greater than that of the air entering. Cooling water in the
compressor jackets absorbs heat from the air at the rate of 58 kW.

(i) Compute the rate of shaft work input to the air in kW.

(i) Find the ratio of the inlet pipe diameter to outlet pipe diameter. (16)
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 0.1 MPa. Heat is added until the temperature at the end of
the constant pressure process is 1480° C. Calculate

(i) the cut-off ratio,
(i) the heat supplied per kg of air,
@iii) the cycle efficiency and

(iv) the mean effective pressure. (16)

Or

Explain the working of open and closed cycle gas turbine power plants.
Draw the Ts diagram for a gas turbine power plant cycle with adiabatic
compression, adiabatic expansion and regeneration. (16)

(@) Find the enthalpy and entropy of steam when the pressure is 2 MPa

and the specific volume is 0.09 m%kg. ®
(i) Find the enthalpy, entropy and volume of steam at 1.4 MPa and
380°C. ; 8
Or

Differentiate between impulse and reaction turbines. With a neat sketch
explain the working and importance of compounding of steam turbines.
(16)
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A simple R-12 plant is to develop 5 tonnes of refrigeration. The condenser
and evaporator temperatures are to be 40°C and —10°C respectively.
Determine '

@
(1)
(iii)
(iv)
W)
(vi)

the refrigerant flow rate in kg/s,

the volume flow rate handled by the compressor in m%s,
the compressor discharge temperature,

the pressure ratio,

the heat rejected to the condenser in kW,

the flash gas % after throttling,

(vii) the COP, and

(viii) the power required to drive the compressor.

@
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®

(i)

@

(i)

How does this COP compare with that of a Carnot refrigerator
operating between 40°C and —10°C? (16)

Or

In a reciprocating air compressor, 16 m? per minute of air at 1 bar
and 27°C is compressed polytropically to 7 bar, following the law
pvi2 = C. Calculate the indicated power required for the
compression and final temperature of air. : 8

With a neat sketch, explain the working of a centrifugal
coOmpressor. (8)

Hot air at a temperature of 60° C is flowing through a steel pipe of
10 cm diameter. The pipe is covered with two layers of different
insulating materials of thickness 5 c¢cm and 3 cm, and their
corresponding thermal conductivities are 0.23 and 0.37 W/mK. The
inside and outside heat transfer coefficients are 58 and 12 W/m?K.
The atmosphere is at 25° C. Find the rate of heat loss from a 50 m

length of pipe. Neglect the resistance of the steel pipe. (10)

What is Dittus-Boelter equation? Where is it used? (6)
Or

Write short notes on

(1) Fins and

(2) Radiation shape factor : (6)

Water flows inside a tube of 5 cm in diameter and 3 m long at a
velocity 0.8 m/s. Determine the heat transfer coefficient and the
rate of heat transfer if the mean water temperature is 50° C and the
wall is isothermal at 70° C. For water at 60°C, take
K =0.66 WmK. v =0.478* 10- m?%/s and Pr = 2.98. (10)
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