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Reg. No.

Question Paper Code : C 1365

BLE /B Tech. DEGREE EXAMINATION, APRILAAY 2010,
“Thind Semaster
Meshanical Brgineering
ME 1201 — ENGINEERING THERMODYNAMICS

(Comaomon to B.E. Production Engincerin

(Regulation 2004)

(Common to BE. (Part-Time) Second Serester Mechanical Engincering -
Regulation 2005)

Time : Three hours Maximum : 100 marks
Answer ALL questions
(Useof Steam Tables, Mollier dingram and Psychrometric charts permited)
PART A — (102 = 20 marks)
L What are point functions and path fenctions? Given exarmples.

2 State the zeroth law of thermodynamics. Also give the thermodynamic
definition of work.

3. Enunciato the KelvinPlanck statement of secand law of thermodynamics.

4 Give the expression for the COP of a heat pump in terms of source and sink
temperatures.

5. Define a pure substance.

6. Ono kg ice molts al constant atmospheric pressure and at 0°C to form liquid
water. If the latent hest of fusion of ico is 333.3 kJ/kg, calculate the entropy
change during this process

7. Whatis the use of gonoralised compressibilicy chare?
5. State any two applications of Clausius-Clapeyron equation,
9. Sketch the adiabatic saturation process on T-s diagram

10, Sketch the evaporative cooling process on a skeleton psyehromotric chart.
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PART B — (5% 16 = 80 marks)

() Seate the fixs, e of thermodsnamics for a cycle uad apply (e
e e veversiblo cycles ta prove tat properly energy exists: - (8)

(i A g of mass 15 ki undergoes @ quasistolic espansion vl
e “the relationship, p=a+bY whero a and b are constents
The mittel and final pressures are 1000 KPa end 200 KPu

e ctively and tho correspondin volumes azc 02 mand 1.2

D eiic imternal energy of the gas s given by !

T ik where p is in kPa and v is in mifkg. Caleulate the woek

Ao during the process. ®
or

Air flows stoadily at the rate of 0.3 kg through an uir compressr
A ma veloaily, 100 kP pressure, wid D95 mifke specfic
emtering B T ook at 5 mis, 700 WPa, and 0.19 mkg, The intoroal
oof ai Toaving s 90 kg greates than that of the air (TR
e i th compresaar jackets absoeb heat at tho rate of 58 I
Coteulate the rate of shaft work input to the campressor 61

) Prove that the Kelvin-Planck statement and Clousius statemert of
second law of thermodynamics are equivalent. )

) Reprosent the Carnot eyele on p=V and s planes and deduce
o wepression for the thormal efiieney in terms of temperatures

®
or

©  Prove that the chango in entropy during a polytropic process i
given by 8, -8, =C.(n ~kjn ~DIog(T/Ty).
ek 1n the ratio of specific heats and n i the index of
comprossion or expansion. @

(0 A closod system consists of 1 kg of air which s initally ot 16 bar
A e The volumo doubles as the aystem undergoes 4 process
o g 1o the Jaw V12 = C. Find the work done, heat transfer
‘and chang in entropy )

I & stewm generator compressed liquid water at 10 MPa, 0% enteis
e etr tubo at the rate o 3 liressec. Stoam L MPa, 400"
s The tube. Find tho rate of heat transfer to tho water. 61

or
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@ Explain the factors which affect the thermal efficiency and quality
of turbine exhaust of Rankine cycle. JJustify your discussion using
Ts diageame. ®

G Sketeh the Rankine regencrative eyelo with one focd heator as
schematic and T-s diagrams and deduce the expression for the
thermal efficieney ®

@ Deduce the Ma

) From the third relation of Maxwell deduce the Clausius-Clapeyron
equation, @®

swell’s relations. ®

or

A mixture of 2 kg oxvgen and 2 kg Argon is in an insulated piston
elinder arrangement at 100 kPa, 300 K. The pistan compresses the
mixture to half it initial volume. ¥ind the final pressare, temperature
and piston work. Malecular weight of oxygen is 32 and argon is 40.
Ratio of specific heats for oxygen is 1.39 and for Argon is 1.667. a6l

@ Define the Torms. Dow poiat, specific humidity, relative hamidi

wet bulb temperature. @
i) Describe how o psyehrometric chart is constructed. Explain using
pertinent cquations for all propertics reprosonted on it a2

or

Air at 40°C DET and 27°C WBT is to be cooled and debumidified by

passing it aver a refrigerant.coil to give a final candition of 15°C and 90%

RH. Find the smounts of heat and moisture remaved per kg of dry air.
a6)
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