SeatNo.: Enrolment No.
GUJARAT TECHNOLOGICAL UNIVERSITY
Diploma Semester -III Remedial Examination May — 2011
Subject code: 330503
Subject Name: Industrial Stoichiometry
Date: 27 /05 /2011 Time: 02.30 pm - 05.00 pm
Total Marks: 70
Instructions:
1. Attempt all questions.
2. Make suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.
4. English version is Authentic
5. Atomic Weight : H=1 S=32 O=16 N=14 Na=23, CI=35.5, C=12
Q.1 Answer the following question.
1  Explain STP and NTP.
2 Define the terms Pressure and Heat.
3 Define Specific Gravity.
4  Differentiate Exothermic and Endothermic Reactions.
5  Explain Latent heat of Sublimation.
6  State first Law of Thermodynamics.
7  Define Heat of Mixing.
Q.2 Answer The Following Question

Q3

Q3

(a) Prove that C,-C, =R

(b) Find the Value of universal gas constant R, When n is in gm. Mole
pressure is in atm. Volume in cm3 and temperature in ’k

OR
(b) A mixture of gases has following composition by mass:
0, :16%, CO :4%, CO,:17% and N, :63%.

Calculate the molar composition and average molecular weight of
gas mixture.

Answer The Following

(a) A distillation column separates an ethyl alcohol — water feed into
high purity ethyl alcohol and waste water. The feed has a
composition of 20 % ( by mole) ethyl alcohol. The distillate contain
85%( mole) while residue contain 3% (mole) alcohol concentration.
Calculate :
1.The quantities of distillate and residue for 100 Kg.mole/ hr of feed.
2. Percentage recovery of alcohol in distillate.

(b) For Ideal Gas Prove that PV=nRT

OR

(a) A heat exchanger for cooling a hot refinery oil uses 10,000 Kg/hr of
cooling water. Water enters at 294°K. Hot oil flow rate is 5000
Kg/hr and temperature is 423°K. Average heat capacities of hot oil
and water are 2.51 KJ/Kg’K and 4.19 KJ/Kg’K. Outlet temperature
of oil is 350°K. Calculate the outlet temperature of water in °C.

(b) Forideal Gas Prove that mole % = volume % = Pr. %
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Answer The Following
Heat capacity data for gaseous SO, is given by the following
equation
C,’=43.458 +10.634 x 10° T -5.945x 10° T >
Calculate the heat required to raise the temperature of 1 kmol pure
SO, from 300 K to 1000 K
Define : 1. Heat Capacity 2. Heat of Combustion 3. % Conversion
OR
Oxidation of ethylene to produce ethylene oxide is given by reaction
C2H4 + 1/2 02 — C2H4O
If air is used 20% in excess of that theoretically required.
Calculate : The quantity of air supplied based on 100 kmol of
ethylene fed to converter
Define: 1.Limiting Component 2. Yield 3. % Excess

Answer The Following
The dry bulb temperature and dew point of ambient air were found
to be 302 K and 291 K respectively. Barometer reads 100 kPa.
Calculate: 1. The absolute molal humidity.

2. The absolute humidity

3. % RH 4. % Saturation
Vapour Pr. of water at 291 K = 2.0624 kPa
Vapour Pr. of water at 302 K = 4.004 kPa
Define: 1. Dew Point 2. Relative humidity 3.Humid heat

OR

A furnace is fired with fuel oil. The Orsat analysis of fuel gases by
volume is givenas C0O2:10.6% O2 : 6% and N2: 83.4%
Calculate :
1. % excess air
2. C:H ratio in the fuel oil
( Assume that fuel does not contain Nitrogen )
Write short note on calorific value of Fuels
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