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Note: This question paper contains two parts A and B.
Part A is compulsory which carries 25 marks. Answer all questions in Part A.
Part B consists of 5 Units. Answer any one full question from each unit.
Eac_h‘,%questlorir_ carries 10 marks and niay have a, ..b, C as sub questions.

(25 Marks)
l.a)  What do you understand by macrosciyic and microscopic viewpoints?  [2]
b)  What do you understand by point function and path function? What are exact and
inexact differentials? {31
¢)  State and prove the ‘Clausis’ theorerfi. [2]

d)i Whatiis PMM 12 Whyit is im =2 s [3]
e)"” D‘eﬁ'ﬁe ideal gas And show that foriigcal gas mternai energy depe ds only on its;™
temperature. ] (2]

f)  Why do the isobars on Mollier dlagr;iin diverge from one another? Why do
isotherms on Mollier diagram becomé horizontal in superheated region at low
pressures? { 3]
g)  Draw psychrometric chart and show psychrometrlc processes in the chart. [2]
h);~-State-Gibb’s theerem-and write ;:xpressxons of average-specific mtemal energy, R

§...w...,;_-;average specrﬁc enthalpy and average specific heats of the mlxtures 31
i)’ Draw P-V, T:S diagrams of Sterling oycle Duel cycle and Bell- Coleman cycle.
[2]
J)  State different types of power cycles. Mentron the merits and demerits of Stirling
and Ericsson Cycles. [3]
PART-B
.................. ] N e (50 Mal‘kS)

.,vae the dlfferentral form of S._. E E l)nder wh co
. “reduces to Buler's equation. i % | e
b) A reciprocating air compressor takes in2 m3/mm at 0 11 MPa, 20 C whrch is
delivers at 1.5 MPa, 111 %C to an aftercooler where the air is cooled at constant
pressure to 25 °C. The power absorbedby the compressor is 4.15 kW. Determine
the heat transfer in compressor and the cooler.
¢) A turbine operates under steady ﬂow o ndmons recelvmg steai at th iollowmg
[ state].2 MP3, 180°C;:2785 ki i '
“thg tiirbine at thie foIIowmg state?. 20 kPa 2512 kJ/kg, 100 m/sec’ and elevatron ;
0 m. Heat is lost to the surrounding at the rate of 0.29 kJ/sec. if the rate of steam
flow through the turbme is 0.42 kg/sec. what is power output of turbine in kW.
[2+4+4]

OR




3.9) A cylinder/ piston contain 100 L of air at 110 kPa, 25°C. The air is compressed in
reversible polytrophic process to a final state of 800 kPa, 200°C. Assume the heat
transfer is with the ambient at 25°C and determine the polytrophic exponent ‘n’

~—and-the final yolume-of air. Find: the'werk doneby-the-air, the heat transfer. S
b N 1trogen gas'-»-ﬂows--.-mto a convergent nozzle- at’ 200-kPa, 400K and ‘very low - d
: ve1001ty It flows out of the nozzZle at 100 kPa, 330K. If the nozzle'is insulated,

find the exit velocity. , {5+5]

4.a) Prove that the COP of the reversible refngerator operating between two given
temperatures is the maximum. L

b)s ....... The. amount of entropy generatlon qﬁantlﬁes ,the 1ntr1ns1c 1rrever51b1hty of B, o, ‘
_process. Explain} | ' R
c)§ “Air flows through an ad1abat1c complLssor at 2 kg/s the mmal condmons are .
1 bar and 310 K and the exit conditionsiare 7 bar and 560 K. Compute the net rate
of availability transfer and irreversibility. Take T;=298 K. [2+4+4]
: OR:{

5.a) Ina steam power plant 1 MW is addedat 700°C in the boiler , 0.58 MW is taken

at out at 40°C in the condenser, and tl ; pump work is 0.02 MW. Fmd the plant

a Camot cycle‘7 -
b) Differences in surface water a
generation. It is proposed to construct a cychc heat engine that will operate near -
Hawaii, where the ocean temperature is 20 °C near the surface and 5°C at some
depth What is the p0551b1e thermal efﬁmency of such a heat engme" [5+5]

dlox1de at 200 kPa and amblent temperature of 29OK The metal plston has ‘a S

density of 8000 Kg/m® and the atmospheric pressure is 101 kPa. The pin is now
removed, allowing the piston to move and after a while the gas returns to ambient
temperature. s the piston against the stops?

b) Two tanks are connected as shown in figure, both contalnln% water. Tank A is at
200 Kpa v—Lm and tank B contams 3 5 Kg at 0.5 Mp, 400 C....The valye is NOW....

[5+s] 1

g M=3.5kg
P=200KPa K, P=S00KPa
v=0.5m"kg N/ T=400°C

. i : OR . -y ' / !
7.a)§ Sample of steam : from a boiler ¢zum at 3! MPa is put through a throttl.ng
calorimeter in which pressure and ;emperature are found to be 0.1 MPa, 120 oC.
Find the quality of a sample taken f.om the boiler.
b) A rigid close tank of volume 3 m° Contains 5 kg of wet steam at a pressure of
200 kPa. The tank is heated until the steam becomes dry saturated. Determine
__final pressure and heat transfer to the tank. v A [5+5]




8.2) A sling psychrometer reads 40°C DBT and 36°C WBT. Find the humidity ratio, -
Relative humidity, Dew point tempergture, specific volume and enthalpy of air.
b) What do you understand by saturaied and unsaturated air? State the various
_ pmpertles Of a[r — . L ——
i Af-air-water. vaf our~-~m1xture at’ '0 rMPa, 30@» 80% relatlve humldlty has_ S
volume of 50 m™. Calculate Specific humidity, Déw point, WBT, fnass of dry air * '
and mass of water vapour. g [4+2-+4]
OR
9.a) On a particular day the weather forccast states that the dry bulb temperature is
37°C, while the relative humidity is 50% and the barometric pressure is 101.325
~-.KP2. Find the, humldlty ratio, dew pomt temperature. and enthalpy of morst air on.
ghisday. ¢ -
b) “Moist air at 1 atm. S)ressure has a dry bulb temperature of 32°C and a wet bulb
temperature of 26°C. Calculate i) the partial pressure of water vapour,
i1) humldrty ratio, iii) relative humidity, iv) dew pomt temperature, v) density of
dry air in the mixture, vi) density of water vapour in the mixture and vii) enthalpy
of moist air using perfect gas law modgl and psychrometric equations. [5+5]

< Find (1) the maxrmum temperature in the'" L |
yc‘ (ii) werk done per kg of air (111) the cycle efﬁcrency (iv) the temperature at
the end of the isentropic expansion (v) the cut-off ratio.
b) A refrigerator works on the carnet cycle in temperature between -70°C and 270°C.
It makes 500kg of ice per hour at -50°C from water at 140°C. Find H.P required to ‘
drive the compressor and C.O.P. of the cvcle Take specific' heat of ice o’
i kJ/kg k and latent heat as 336kJ;" : . [5+5]

11.3) 'An air standard Errcsson cycle has? an 1deaf regenerator. Heat is supplied at
1000°C and heat is rejected at 20°C‘ If the heat added is 600 kJ/kg, find the
compressor work, turbine work and cﬁele efficiency.

b)In a Stirling cycle the volume varied between 0.03 and 0.06 m’, the maximum
pressure-is 0.2 MPa, and the temper:ture varies between 540°C and-270°C. The
—.warking fluid.is.air.(an ideal gas), Fin! the efﬁcrency and the work done per cycle,....._.‘

. “Carnot cycie with same temperaturé li nits.
8
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