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General Instructions:

(1)
(i)

Compressibility chart and Steam tables are permitted
Graph sheets provided
Answer any TEN Questions
(10 X 10 = 100 Marks)
(a) Calculate the degree of freedom of water (i) at 100°C and 1atm and (i) at 15 (5]

triple point.

(a) In an autoclave the pressure is 2 atm, Calculate the saturation temperature (5]
using Antoine equation. For water the Antoine equation Is

1759 B9 . i
——————— where T** s in °C and P**" is in KPa.
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Determine the mass of N» contained in a 30m* vessel at 20 MPa and 200 K by using
(a) the ideal gas equation and (b) the generalized compressibility chart.

(i) Find the second and third virial coefficients of the vander waals equation when [5]

expressed in the form of virial equation of state.

il Calculate change in internal energy, change in enthalpy, work done and heat [5])
supplied in the following processes.
a) An ideal gas is expanded from 5 bar to 4 bar isothermally at 600 K.
b) 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. Assume Cp = 30 J/ molK.

Heat is transferred to 10 kg of air which is initially at 100 kPa and 300 K until its

temperature reaches 600 K Determine the change in internal energy, the change

in enthalpy, the heat supplied, and the work done in the following processes:
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(b) Constant pressure process.

Assume that air is an ideal gas faor which the PV T relationship is PV = nRT , where

n is the number of moles of the gas and R is the ideal gas constant,

R =8.314 kmol K. Take Cp = 29.099 kJ/ kmol K, Cy= 20,785 kJ/ kmol K and molecular

weight of air = 29.
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Consider the reaction
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Determine the values of K, and K, and hence the equilibrium mole fraction of NHs.

If the reaction is carried out at constant temperature and volume

what is the equilibrium pressure of the reactor and equilibrium mole fraction of

ammonia in the reactor? Assume ideal gas phase reaction.

A liquid phase isomerization reaction occurs as follows: A (1) = B(l) where A and

B are miscible liquids for which the excess Gibb’s free energy per mol is given by
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