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Define tortrol volume and kdntrol surfade: & el
The pressure in a constant gas thermometer is measured as 32 mm of Hg above
atmospheric pressure at triple point. Determine the temperature in °C, when the

pressure is 76 mm of Hg above atmospheric pressure. The barometer reads 752 mm

of Hg. [3]
Define an‘deXplaln the ﬂOWWOI‘k ey L ET e (2]
Calculais. flié percent effar:in C, that woild fesult if Cp=.C¥ is assumed‘for.diquid
water at 1 atm and 27°C. [3]
Define the pure substance. [2]
Calculate specific enthalpy, specific volume and density of 1 kg of steam at a
pressure of 1.9 MPa, having a dryness fraction 0.85. [3]
What are:mass fraction and;mole faction?. .. e oo s [2

A volumettic analysis of a gaseous mixtire gives the follbwitg results:
CO=12.0% 0,=4.0%

N,=82.0% CO=2.0%
Determine the analysis of gas mixture on the mass basis, the molecular weight and
gas constant on the mass basis for the mixture. Assume ideal gas behavior. [3]

Compaig.Gitto, Diesel and:Bial cycles fdr. given compres§ion fatio. i 2]

A refrigetator has a working temperatute “iti“the evaporation and conderisér coils of

-30°C and 30°C, respectively. What is the maximum possible COP of the refrigerator?
(3]

Define thermodynamic property, state, path process and cycle.
The temperature scale of a certain thermometer is given by the t = A 1 n +B. where A
and B are constants and P is the thermometric property of the fluid of the
thermometer. At ice point and steam point, if the thermometer property is found to be
1.5 and.7.5.respectively, what will be temperature correspongding to the thermometric
property:pf:35 on Celsius seale? e BT545]
OR
Differentiate between closed system and open system.
A spherical balloon contains 5 kg of air at 200 kPa and 500 K. The balloon material is
such that the pressure inside is always proportional to the square of the diameter.
Determine the work done when the volume, of the balloon-deybles as a resylt-of heat

transfer . i P L[5+5]



i

Prove that dS =22 for a reversiblc process and show that the entropy is a property of
r

..............................

Stearn initially at 1.5 MPa dtid 300°C expands reversibly and adiabatically in'a steam
turbine to 40°C. Determine the ,
1) Condition of steam after expansion,

11) Work done by the turbine per kg of steam. [5+5]

One kg of ice at -20°C is exposed to the atmosphere which is at 20°C. The ice melts
and comes into thermal equilibrium with the atmosphere. Calculate the entropy
increase of the universe. Take Cp of ice as 2.093 kJ/kg K and latent heat of the fusion
of ice 383345 KJ/kg T Es L P i [5+5]

Explain why food cooks faster in a pressure cooker than in conventional cooking?

Find the internal energy of 1 kg steam at a pressure of 10 bar, when the condition of

steam 1s

1) Wet with a dryness fraction of 0.85,

ii) Dry:and saturated, and: ; e Y

iii) Supérheated, the degree’of superheat beitrg 50°C. = L

The specific heat of superheat steam at constant pressure 1s 2.01 kJ/kg. K. [5+5]
OR

Explain the procedure of obtaining dryness fraction of steam by a throttling

calorimeter.

A roomi,of 1000 m’ volumigs; contains aif'at’{ bar and 300: K. in the rodin; there is

balloon’ which contains ait at 300 K. suddenty, the ballodnbursts. Before ahy air can

escape through the doors or windows, the pressure in the room becomes 1.3 bar,

while its temperature is still 300 K. if the volume of balloon was 50 m®, find:

1) Mass of air originally in the room (outside the balloon),

SEEOED Eiise

Express Dalton’s law of partial pressures. Does this law hold exactly for ideal gas

mixtures?

A vessel of volume 0.4 m> contains 0.45 g of carbon monoxide and 1 kg air, at 15°C.

Calculate the particle pressure of each constituents and thg. total pressure in.the. vessel.

The airivpatdins 23.3 %iaxygen and 76.7% mitrogen by rivass: Take the miolar masses

of carbon monoxide, oxygen and nitrogen as 28, 32 and 28 kg/k mol, respectively.
[3+5]

OR
Prove that the specific humidity is given by

w=0,322-1. s Wheré p, =partial presBure-of water vapoit:
F g g R e HEEAE T M P HIE N

P= total pressure of air.

Air enters a window air conditioner at 1 atm, 30°C and 80% RH at rate of 10 m*/min

and it leaves at saturated at 14°C. a part of moisture, which condenses during the

process_is also removed at 14°C. Determine the rate of heat and moisture removal

sy



