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Define closed system.

As pressure approaches zero, fugacity

Assuming CO,

coefficient value tends to

obeys perfect gas law, calculate the density of CO; in kg/m’ at 263

°C and 2 atm.
State Zeroth law of thermodynamics,

(1x10)=10

SECTION-A

An ideal gas contained in'a vessel of 0.1 m® capacity is initially at 1 bar and 298 K. It is heated at
constant volume to 400 K. Calculate the change in internal energy, change in enthalpy, work
done and heat supplied. Assuming C,= 21.686 J/mol K

Estimate the molar volume of CO, at 5460 K and 100 bar pressure using the vander Waals
equation. The vander Waals constants are 0.364 m*N/mol® and 4.267x10°° m*/mol. (5,5)
With the help of a diagram explain the Claude process for air liquefaction. Derive an expression
in terms of enthalpies that can be used to calculate the liquid yield. |

A Carnot refrigerator requires 1.1 kW per ton of refrigeration to maintain a region at a low
temperature of -30°C. Determine COP of the Carnot refrigerator, }jighef. temperature of the CS)";lc
and the heat rejected in kW per ton of refrigeration. One ton of refrigeration=3.52 kW. (5,9)

ycle? What is the function of the analyzer and the

Explain the vapor absorption refrigeration ¢ . (10)

rectifier?
ifier P.T.O.
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SECTION-B 1
os of benzene (1) and ethyl benzene (2) can be evaluated by the Antgjp, |
The vapour pressur a
equations . 278851 : InP5(kPa) = 14.0045 ~Ti:‘§4\7 E\
InPf(kPa) = 13.8858 — T4n"; d ethyl benzene is an ideal solution, ég?CUlat
]

Assuming that the solution formed by benzene an
l. x;andy; at373 K and 101 kPa
2. Pandy, at 373 Kand x;= 0.5
3. Pandx; at 373 K and y;=0.5 '
4, The fraction of the system that is

of the system is 85 mole% benzene. . .
The partial molar volumes of acetone 2nd chloroform in a mixture

acetone is 0.5307 are 74.166x10°® m¥mol and 80.235x10™ m3/rpol respectively. What is the

liquid at 373 K and 101 kPa if the overall Composi,
in which mole fractjqp of(m]

volume of 1 kg of the solution? '
| (59

Define fugacity and fugacity coefficient.
equilibrium  constant at 2600 - K  for the reacti
P

Dstermine  the
1 .fs .
€O (9)+;0:(g) - CO4(g). Initially a mixture of 1 mol of CO and 0.5 mol of O, is presenti

the reactor. Determine the equilibrium composition of this mixture at | bar

Given that the standard heat of reaction and standard free energy of reaction at 298 K is 28

kJ/mol and -257.12 kJ/mol respectively. The specific heat (J/mol K) data is given below
Cpco =28.07 + 4.63 x 10737 — 0.26 X 10-5T-2
Coo, = 2801+ 421X 10737~ 1 89 10572

C”coz =45.37 + 8.69 x 10-37 — 9.62 x 10~5T2 (10

X-X-x



