important Note : 1. On completing your answers. compulsorily draw diagonal cross lines an the remaining blank pages.

- 50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and for equations written eg, 4248

USN B 12MTP14/13MTH14
First Semester M.Tech. Degree Examination, Dec.2013/Jan.2014

Thermodynamics and Combustion Engineering \

Tume: 3 hrs. Max. MarkS“"l:D )
Note: 1. Answer any FIVE full questions. - '-,"s
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2. Use of thermodynamic data handbook is permitted.

""Dcnve an expre'-;smn for displacement work if the system follows the | ’7}’ = const. For

whﬂb\.a e of 'n’ the above derived work equation is invalid and henc& gest an equation
to calbulpge thc work for that value of *n’.

(08 Marks)
What arédpigtations of first law of thermodynamics? (04 Marks)
[n a steam r station, steam flows steadily through a 0.2 b,lameter pipeline form the

boiler to the tiwbine, At the boiler end, the steam condltlodﬁ}re found to be: p = 4 MPa,

t = 400°C, h = 33]@—6 ki/kg and v = 0.073 m’/kg. At) the turbine end, the conditions are
found to be: p=3.5 MPa, t=2392"C. h=3202.6 kakg, v 30,084 m fkg There is heat loss of
8.5 kJ/kg from the plpe}m,, Calcuiate steam flow rme. (08 Marks)
Show that a efﬁcrch) of a l‘e\ermble heat engme is maximum when a reversible and an
irreversible heat engines are opcratmg betu&q ame temperatures. (06 Marks)
Explain the principle of increase of ¢ {04 Marks)
Air expands through a turbine from th 520°C to 100 kPa, 300°C. During expansion
10 k)/kg of heat is lost to the surroundings g-'hich is at 98 kPa, 20°C. Neglecting the KE and

PE changes, determine per kg of air: Ry

i) The decrease in av ailabi}i{y {;J..‘_

ii) The maximum work (>, % ANl

iii) Trreversibility j\* g

For air, take ¢, = 1. PﬁS RJ/kgK and assume that air beh\a sasa perfcct gas. (16 Marks)
Derive an e@mssu)jn for maximuni work obtainable trom two ﬁjute bodies at temperature
T, and T, N ( T {06 Marks)
Show t Taéat transfer through finitc temperature difference is irr&gzsjble. (06 Marks)

Two Casriot engmes work in series between the source and sink termifigpitures of 550 K and

35QK [f both engines develop equal power determine the intermediate t&uiperature.
(08 Marks)

- -

¢ :;,"'J:Draw the phase equilibrium diagram for pure substance on P-T coordinates. %ﬁt@ does the

fusion line for water have negative slope? (QS M%rks)
Show that for an ideal gas, the slope of the constant volume line on T-S diagram is- t:%e
than that of the constant pressure line. (05 M4TK3)

A mixture of gas has the following volumetric analysis:
=30%, CO;=40%, N, =30%.
Determine:
i) The analysis on a mass basis.
ii) The partial pressure of each component, if the total pressure is 100 kPa and a
temperature is 32°C.
iii) The molecular weight of mixture. {10 Marks)
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. ‘Explain briefly:

12MTP14/13MTH14

Discuss the criterion for phase and reaction cquilibrium. (06 Marks)
Explain the transport properties of substance and their significance. (06 Marks)
One kg mole of NH; undergoes a reversible non-flow isothermal compression and the
volume decreases from 0.2 m’/kg to 0.1 m’ k. the initial temperature being 45°C. If the gas
obeys Vander Waal’s equation during the compression, determine the work done during the
process and final pressure. Take Vander Waal's constants for NH; a = 4.25 bar (m’ ;’Kmol)f.
b = 0.0373 m’/kgmol. (08 Marks)
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Degree of reaction
14:}’}.9,w of mass action ;
iit)” of reaction s {12 Marks)
For th @}mical reaction CO, + H, == CO+H,0 the equilibriuh\\vailue of the degree of
reaction at‘_) 0 K is 0.56. Determine the equilibrium constas ind the Gibbs function
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change. C_,?',»' oy (08 Marks)
. ST . N -J
Explain with a siﬁfﬁl?életch, the structure of a laminar pt_ejlnixed flame. (08 Marks)
Discuss the factors affecting laminar burning velocities. {06 Marks)
Explain over-ventilated ’faﬁB}lnder ventilated diffusion flames. (06 Marks)
o, 3o

Explain the diffusion flames it spray combustiony” (10 Marks)
Explain the following: A _

i) Pulverized coal burning . .‘;’f”

ii) Gas turbine combustion chambega, + ' (10 Marks)
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