[image: image1.png]B.E./B.TECH. DEGREE EXAMINATIONS, MAY/JUNE-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(IOX2=2O marks)

1. What is a thermodynamic cycle?
EAN

2. What is the diﬁ‘erent;e between work transfer and heat
transfer"

3. State the four processes of the ‘Diesel cycle.

4. Why is the compreﬁsmn ratio of CI engine more than that
of an SI engine?

5.  State the advantages of the use of superheated steam in
steam prime movers.

6. Why is Carnot cycle not practicable for a steam power
plant?

7. Define volumetric efficiency of a compressor. On what
factors does it depend?

8. What is an adiabatic saturation process? Give an
example.




[image: image2.png]9. How is natural convection different from forced
convection?

10. What is the range of values for the emissivity of a surface?
PART-B (5x16=80 marks)

11. (@ (@) Define a thgrmkxh'namic system. (4)
Differentiate /bety/egn open system,
closed systemt and an ixolated system.

(i) Two streams.of air'at 1 bar, 27°C and (12)
velocity" of 30m/s and other at 2 bar,
227°C" and-50m/s velodity, ‘mix in equal
proportion imna chamber from which heat
at th rate of 50kJ/kg is fémoved. Then
mixt; passed through an adiabatic

/_npzzle.*l;isnd the v%ity of the stream
" isstied by the nozzle, Temperature of the
/" air stream issued by the nozzle is 27°C.
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“'Wﬁté/ the steady flow energy equation for (4)
a s@x{g“le stream entering and a single
stream -leaving a control volumc and
explain the various terms in it.

(i) A reversible heat engine in a satellite (12)
operates between a hot reservoir at Ty
and a radiating panel at T Radiation
from the panel is proportional to its area
and to T2%. For a given work output and
value of T1 show that the area of the
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panel will be minimum when (To/T1) =
0.75. Determine the minimum area of the
panel for an output of 1kW if the constant
of proportionality is 5.67x10W/m?K* and
T, 1s 1000K.

For the same compression ratio and heat
rejection, which cycle is most efficient:
Otto, Diesel or Pual? Explain with p-v
and T-s diagrams.

Describe with neat sketches the working
of a 2-stroke cytle petrol engine.

Or

A 4-stioke engine works on Dual-cycle. It
takes air;at a pressure 1 bar and 27°C.
The max:mum pressure of the cycle is
limited “to 70 ‘bars. The heat addition
during constant pressure is limited to 5%
of the stroke. The engine uses 10 liters of
air per cycle. The compression ratio is 16

“if the engine runs at 1200rpm, find.

(a) Theymal or air standard efficiency
and’

(b) Maximum temperature occurred
in the cycle.

What are the main differences between 4-
stroke and 2-stroke engines? Explain.

A water pump is driven by a steam
turbine. The steam at 15 bars and dry-
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saturated condition ig supplied to the
turbine. The steam expands
isentropically to 1 bar. The water at 20°C
is pumped from atmospheric pressure to
60 bar pressure. If the quantity of water
pumped is 2x10%g/min, determine the
quantity of steam supplied to the turbine
per minute. Neglect the losses and
change in kinetic and potential energies
of the fluids” flowing through the
machines, .

Explain the essential difference in the
manner of expansion of steam in impulse
and feaction turbines ﬂlustrating by
sketches of . the pressure and velocity
changes which occur as the steam passes
over successive blades.

Or

What are the major differences between (¢
boiler mountings and accessories?
Explain by giving five examples of each.

Briefly éxplain the different methods of (1
compounding of steam turbine stages?
List the advantages and limitations of
velocity compounding.

A single-acting two-stage air compressor (1
deals with 4m¥min of air at 1.013 bar
and 15°C with a speed of 250 rpm. The
delivery pressure is 80 bar. Assuming
complete intercooling, find the maximum
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power required by the compressor and
the bore and stroke of the compressor.
Assume a piston speed of 3m/s,
mechanical efficiency of 75% and
volumetric efficiency of 80% per stage.
Assume the polytropic index of
compression in both the stages to be
n=1.25 and neglect clearance.

(i) How does the pressure rise in centrifugal
compressor? Where is it used?

Or
A vapour compressor refrigerator uses methyl
chloride as|refrigerant and operdtes between
the pressure limits of I177kN/m? and
967kN/m?. At entry-to the compressor the
methyl chloride is dfv saturated and after
comptession has a temperature of 102°C. The

bore and stroke of the GOMPTessor are same as
75mm each and runs at 480 rpm. The

“volumetric efficiency of the compressor is 80%.

The ]]quﬁi refrigerant leaves the condenser at
85°C  Take C; (liquid refrigerant) =
1.62kJ/KgK. determine:

(i}  The CCO.P. of the refrigerator

(i)  The mass flow of refrigerant in kg/hour,

(iii}  The cooling water circulated through the
condenser in kg per hour if the rise in
temperature of the cooling water is

limited to 12°C.
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Assulue  specllc heat ol the Ssuperheated
vapour remains constant. Take the following
properties of methy1 chloride:

Saturated Specific volume  Specific enthalpy  Specific entropy
Jikg

°C

temperature  mi/kg kIkgK
w v b he M
000102 0233 454 4607 0.83
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0.00115 0046 1350 4836  0.183

Liquid oxygen is distributed by load in a
spherical insulated vessel, 2m internal
diamefer; well lagged on the outside.
What thickness of magresia lagging (K =
0.07W/m °C) must be used.so that more
than 1% of liquid oxygen should not be
evaporated during a journey of 2.78 hours
if the vessel is initially 80% full? Take the

_Laterit heat of vaporization of oxygen =

215kd/kg; boiling point of oxygen = 90K;

" den ity of liquid oxygen = 1140kg/m?

ambient temperature = 288K and heat
gtqnsfer, coefficient from outside of
lagging to :}tmosphere =4.5WimzK.

%

Determine the net heat transfer per m?of
two very large parallel planes to each
other kept at temperatures 550°C and
300°C respectively. Assume the
emissivity of hot and cold planes are 0.8
and 0.6 respectively.

Or
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Lubricating oil at temperature of 60°C
enters into 10mm diameter pipe with a
velocity of 2.5m/s. the tube surface is
maintained at 30°C. Calculate the tube
length required to cool the oil to 45°C.
Take the following properties of oil for
the given temperature range of the
problem. 4

p = 865kgim® , K = 0.12W/meC,
Cp=1.7kJ/kg°€ and'v = 9x105m?¥sec.

7y
Explain  with suitbble:\ exanples how
electru/nig components are-cooled
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