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Question Paper Code : C 1371

BB Tech, DEGREE EXAMINATION, APRILAMAY 2010
Third SemesterfFourth Semester
Electrical and Electronies Engincering
ME 1211 — APPLIED THERMODYNAMICS

(Common to Tnstrumentation and Control Engincoring and Electronies and
Instrumentation Engincoring)

(Reulation 2004)
Tirae : Thrce hours Maimum : 100 marks

(Use of Steam Tubles, Peyehrometric Chavts and Heat Transfer Data Book are
Permitted)

Answer AL questions.

PART A —

105 2 = 20 marks)
1. Define intensive’ and ‘extensive’ property.

2 List any four thermal components for which SFEE

an bo applied for analysis.

3. Compare 2-stroke and 4-stroke engines with regard to power and thermal
efficiency for the same cylinder capacity and speed.

4 Draw T8 diagram of a re-heat cycle used in gas turbines.

5. Suggest any two methods to improve the efficiency of a simple Rankine cyele
6. What is the need for compounding of turbines?

7. Mention any four applications of compressed s

8. List down any teo desirable thermal properties f  good rfrigerant.

9. What is meant by ‘eritical thickness' of insulation?

10, Distinguish betsveen free convetion’ and “oreed conveetion’
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PART B — (5% 16 = 80 marks)

A turbine operates under steady flow conditions, receiving steam at
“he follawing state © pressure 1.2 MPa, temperature 188°C, enthalpy
2785 kg, velocity 33.3 mis and clevation 3 m. The steam leaves the
tusbine at the following state : pressure 20 kPa, enthalpy 2512 /e,
velocity 100 mis and elevation 0 m. Heat is lost to the surroundings at
the rate of 020 KW. If the stear flow rate is 0.42 kgl
posser outpt of the Lurbine in kW?

e, what is the

or

One kg of air at a pressure of 7 bar and a temperature of 353 K
undergoes a reversible polytropic process which may be reproseated by
w
(3§) Work (i) Heat Transfer and (iv) Change in entrops.

onst. The final pressure is 14 bar, Evaluate () Cy and C.

(i) Obtain an expression for the efficiency of an ideal Otto eyelo with
P
PV and TS dingrams

(i) Diseuss the principle of operation of 8 4 stroke eyele spark ignition
eaine vith @ neat sketch

or

In an air standard Bravton eyele the pressure ratio is 7 and the
muimun temperature of the cyele is 800°C. The compression begins at
0.1 MPa and 35°C. A rogenerator with 75% effectiveness is added to the
egele. Caleulate por kg of air

G Tusbine work

) Compressor work
it} Heat supplied and

() Thermal efficiency.

With the help of neat sketehes explain the working of 4 moden Hi
Pressure Boilor in detail

or

Draw a neat Laout of 4 steam power plant and explain the various
cireuits involved.
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A single stage seciprocating air compressor Lakes in 7.5 mfeuin. of air al
1 bar and 30°C and delivers it at 5 bz, The clearance is 5% of the stroke.
The compression and expansion are polytropic with indes n=1.3
Caleulate

(i) The volumetric efficiency and
(i) Power required to run the compressor

or

With the help of T and P-H diagrams, explain in detail the working of &
wapour compression refrigeration systern,

4 composite wall is made up of brickwork, fbreglass and insulating
board with thickness and thermal conductivities as given below
Brickwork 110 un thick 115 WinK.
Fibroglass 75 mm thick 0,04 WimK
Board 25 mm thick 0,06 WinK

Find the averall co-cfficient of heat transs, if the co-cflicient of hent
transfor for the outsido and inside walls are 3.1 Wi and 2.5 Win'K
respectively. Also find tho heat lost per hour throvgh the wall of 20 m
when the temperature difforence is 27 K.

or

Waite notes on.

) Heat transfer through extonde ©
i) Black and Grey bodics. ©
Gil) Thermoclectrie cooling. ©
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