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FOURTH SEMESTER B.TECH. (ENGTNEERTNG) DEG
Jt NE 200e

ME 04 4OTTHERJVIODYNAMICS

(20[,4 Admissions)

fime: Three Hours Maximum : 1@ Marks

Arwuer all qucstinns.

PartA

I. (a) Explain what do you understand by therdynamic equilibriun.

(b) Define Enthalpy, why does the enthalpy of an ideal gas depend only on temperature ?

(c) Write the following staternents of the second law of thermodynamics :-
(0 Kelvin-Planck statement and

.(ii) Clausius stateaent. :

(d) What do you u*rstand by entropy prireiple ?

(e) What do you un&rstand by triple point ?

(f) What is the generalized compressibility chart and explain it ?

G) What are the approximate chemical compositions of gamliae, dieset fuel andrnatural
gas ?

(h) What is the degree of reaction ? What are its timiting valtres ?
: (8x5=40marks)
Part B

(a) Air flows steadily at the rate of 0.5 kg/s through an air tpmpleesor, at 7 m/s velocity,

100 kPa pressure ard O.95 malkg vottrne and leavfurg at 5 m/s, ?0O kPa, and 0.19 m3. The

internal energy of the air leaving is 90 kJ&g greater that of tbe airentering. Cooling water in
the comprressor j*ckets absorbs heat from the air at the rate of 58 kW. (i) Caleulate the rate of
shaft work input to the air in kW. (ii) Find th€ ratio of the intret pipe diameter to outlet pipe

diameter.
0r

(b) A fluid confined in a cylinder by a spring-loaded, frictionless piston so that the pressure in
the fluid is a linear funetion of the volume (P = c + bV).The internal enerry of the fluid is
given by the following equation U = 34 + 3.15 pu), where U is kJ, P in KPa, and V in m3. If the
fluid changes from an initial state of 17O kPa, 0.O3 m.3 to a final state of 400 kPa, 0.06 m3, with
no heat work other that done on the piston, find the dirmtion and magnitude of u'ork and

heat transfer' 
(rb marks)
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III. (a)
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A reversible heat engine aperates between two reservoirs at temperatures of 6O0" C and

40., c. Thg engine .lrilr", a reversible lefrigerator wt-ricf operates between reservoirs at

temperatwes of 40o Q and - 20"c. The heat transfer to the heat engine is 20o0 kJ and the net

work output of the combined engine refigerator plant is 36O kJ'

(i) Evaluate the heat transfer to the refigerant and the net heat transfer to the reservoir

at 40"C.

(ii) Reconsider {i) given that the efficiency of the }reat engine and the coP of the refrigerator'

are each 4O % cftheir maximum possible values'

(b) Establish the inequality of Clausius

IV. (a) Draw the phase equilibrium diagram for a pure substance on T-S plot with relevant constant

PertY lines'

Or

(b)Thepressureonablmkofcopperoflkg.isincreasedfmml0bartolOffibarinarevetsi.ble
processmairrtaiaingthetemperatureconstantat15"C.Determirre

(r) Work done on the copper during the process'

(ii) Change in entroPY'

(iii) T?e Heat transfer'

(iv) Change in int-ernal energy'

(v) (Cn - CJ for this change of state'

Ai,ssume the foll'owing data :-
p ftrolume expansivity) = 5 x 1O-51K.

Ifu (Isothermal compressibility) = 8'6 x 10-12 mz/N'

V" (Snecific volume) = 0'114 x 10-3 msikg'

v.(a)DeterminetheadiabaticflametemperaturewhenliquidoctaneatLS"Cburnedwith3o0%
theoretical air 25" C in a steady flow process'

Or

(b)(i)Explainhowtheorsatapparatuscouldbeusedtoobtainthemolefractionsofthefluegas
constituents.

(10 marks)

(ii)whatarethehigherandthelowerheatingvaluesofafuel?Howdothevdiffer?
(5 marks)

[4 x 15 = 60 marks]

Or

$f=o {t


