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SECTION “A”
[20 Q. x 0.5 = 10 marks]

Encircle the most appropriate alternative from the given set of choices.

ke

10.

318

Convert 23 Ibm.ft/min? to its equivalent in kg.cm/s’.
a. 0.075 b. 0.088 ¢ 10:12 d. 0.25

How many significant figures does the number 0.03500 have?
a. 1 b. 2 i3 d. 4

Consider the equation D (ft) = 3t(s) + 4. What is the dimension of the constant 3?
a. Length b. Time c. Length/time d. Mass

What is the volume occupied by 215 kg of mercury? The specific gravity of mercury is
13.5?
a. 0.011 b. 0.013 c. 0.016 d. 0.018

How many moles of oxygen atom are present in the 100 gm of CO»?
a. 1.27 b. 2.37 c. 3.54 d. 4.55

A liquid that is almost entirely water is reported to contain 125 ppm phenol. What is the
mass fraction of phenol in the liquid?
a. 1.25x10% b. 1.25x 10® c. 1.25x10° d. 125 x 10?

For which of these processes, the feed is charged into a vessel at the beginning of the
process and the vessel contents are removed sometime later?
a. Batch b. Semi batch c. Continuous d. Semi continuous

Suppose 3 kg/min of benzene and 1 kg/min of toluene are mixed. What is the mass fraction
of benzene in the output?
a. 025 b. 0.5 c. 0.75 d. 1

100 mol/h of methane is burned with 30% excess air in a combustion reactor. Calculate the
stoichiometric amount of air required for the combustion process?
a. 350 mol/h b. 600 mol/h c. 825 mol/h d. 952 mol/h

For the problem described in question 9, what is the actual flow rate of oxygen fed to the
reactor?
a. 166 mol/h b. 260 mol/h c. 399 mol/h d. 449 mol/h

1 Ib mol of ideal gas occupies at standard temperature and pressure?
a. 22415m’ b. 22415L c. 359.05 ft* d. 380 ft*
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In one process, the off gas analyzes 14% COz, 6% Oz and 80% N,. If the temperature and
pressure are 300 F and 765 mm Hg respectively, what is the partial pressure of oxygen?

a. 45.9mm Hg b. 107.1 mm Hg c. 612 mm Hg d. 765 mm Hg
Which of the following is NOT an equation of state?

a. Soave-Redlich-Kwong b. Peng-Robinson

c. Benedict-Webb-Rubin d. Onnes-Watson-Schrodinger

Gibbs phase rule is concerned with
a. Intensive properties of the system

b. Extensive properties of the system

c. Both intensive and extensive properties of the system
d. Non equilibrium systems

At dew point, the of the vapor is equal to the

of the volatile liquid.

a. Boiling point, condensation point b. Partial pressure, vapor pressure
c. Bubble point, dew point - d. Partial pressure, bubble pressure

The total energy of a stationary system is equivalent to
a. The kinetic energy of the system

b. The potential energy of the system

c. The internal energy of the system

d. The sum of kinetic, potential and internal energies of the system

The mathematical relation used to estimate the vapor pressure is called :
a. Raoult’s law b. Henry’s law c. Hess’s law d. Antoine’s equatio

Which of the following in NOT an intensive variable?
a. Pressure b. Volume c. Density d. Specific volume

100 kg of wet solids are to be dried from 50% to 10% moisture by weight. The mass of
moisture to be removed in Kg is ;
a. 5.55 b. 38.26 c. 44.44 d. 50.45

The human body is system.
a. Adiabatic b. Open c. Closed d. Isolated
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Attempt ALL questions.
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A simplified process for the production of SOs is illustrated in the figure below. Sulfur
(MW = 32) is burned with 100% excess air in the burner. Only 90% conversion of sulfur
to SO is achieved in the burner. In the converter, the conversion of SOz to SO:; is 95%
complete. Calculate

a. The Ib of air required per 100 Ib of sulfur burned [3]
b. Mole fractions of components in the exit gas from the burner [4]
¢. Mole fraction of the components in the gas from the converter [3]

Unburned sulfur I

Sulfur
N Y B » Converter ey

.

Ethane (C2Hs) is burned with 20% excess air in a furnace operating at a pressure of 101
kPa. Assume complete combustion occurs. Determine the dew point temperature of the
flue gas. (6]

Consider a furnace where methane is mixed with 50% excess air for the conversion of
limestone to lime. Methane and limestone both enter the furnace at 25 °C. The product
gases leave the furnace at 200 °C while the lime comes out at 900 °C. Assume the furnace
is well insulated. Also, consider 24.5 kg of lime is produced per kg of methane burned.

a. Write the equations for the combustion of methane and conversion of limestone to lime.

[1.5]

b. Calculate the molar amount of input and output of the system. List the values in the
table. [1.5]

c¢. Calculate the total inlet enthalpy of the system. [2]
d. Calculate the total outlet enthalpy of the system. [5]

The following information is given.

Components Cp AH{
02 30.255 + 4.207x10°T — 1.887x10°T" -
N 27.270 + 4.93x10-T + 0.333x10°T*?

CO; 45.369 + 8.688x10°°T — 9.619x10°T~ -393.509
H.O 28.850 + 12.055x10°T — 1.006x10°T" -241,818
CaO 50.749 + 3.683x10-T — 8.705x10°T" -635,090
CH4 -74,520
CaCO; -1,206,920
All values have units of J/g mol




Antoine equations for benzene and toluene are given as follows: [7]
Ln(P)=A -B/ (T + C) where P is in mm Hg and T is in Kelvin

For benzene: A =11.513. B=723.983, C =-204.958
For toluene: A = 14.130, B = 2068.798, C =-107.94

Calculate the dew point and bubble point pressure of a 50-50 mol% benzene and toluene
mixture at 100 °C and determine the mole fraction of the condensate and the bubble.

A lecture theatre is to be maintained at a temperature of 25 °C dry bulb and 19 °C wet bulb
temperature. To maintain this temperature, 88 kW (kJ/s) of heat load and 58 kg/hr of
moisture (water) must be removed from the room. For this, air is supplied to the lecture
theatre at 18 °C. The heat capacity of air is given to be 1.0062 kJ/kg.K. Determine:

a. The mass flow rate of supply air. [3]
b. The dew point, RH and wet bulb temperature of supply air. (4]
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