Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
Diploma Engineering Semester —III Examination Dec. 2011

Subject code: 330503 Date: 27/12/2011
Subject Name: Industrial Stoichiometry

Time: 10.30 am — 01.00 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 considered Authentic.
5. Programmable calculator is not allowed
6. Atomic and Molecular weight : Na =23,S =32, 0 =16, N =14, H =1, C1 = 35.5,
C=12.
Q.1 (@) Describe System of units like MKS, CGS, SI, FPS briefly. 07

(b)  Convert following 07
(i) 7 atm to N/m® (ii) 500 Watt to HP (iii) 3 Kcal to Joule
(iv) 50 m* to f*  (v) 3.5 m’ to Liter (vi) 6 Kgr to Newton
(vii) 20 Kg to Pound

Q.2

(@) Iwant to prepare 2 liter 0.25 N and 0.25 M aqueous solutions of 07
Na,SOy. Calculate the mass of Na,SO4 required in both cases. Also
calculate gm/liter of Na,SOy in these solutions.

(b)  For Ideal gas Prove Mole % = Pressure % = Volume % 07

OR

(b)  Calculate the volume of 3 Kg Sulfur trioxide gas in liter at 30 Ib/in> 07

pressure and 110 OF temperature.
Q.3

(@) For Ideal gas Prove C,—C,= R 07

(b)  Describe heat capacity-temperature relation for a gas and gas 07
mixture.

OR
Q.3 (a) 100 Kgmole of NO, gas is to be cooled from 300°C to 100°C. 07
Calculate the quantity of Heat to be removed. The molal heat
capacity of gas is : C,= 1.625 — 0.019 T — 0.62 x10™ T*
Kcal/KgmoleC.

(b)  Calculate the total heat required to convert 8 Kgmole water at 35°C 07
to super heated steam at 120°C and 1 atm pressure. Latent heat of
vaporization at 1 atm. Pressure = 539 Kcal/Kg, Average Specific
heat of steam = 1.72 Kcal/Kg"K, Average Specific heat of water =
1 keal/Kg’K

Q.4

(@) Define : (1) Dew Point (2) Wet bulb temperature 08
(3) Relative Humidity (4) Percentage humidity
(b)  Hydrochloric acid is produced by the reaction: Hyy)+ Clyg) — Hcelg). 06
At 95% conversion of limiting gas calculate the molar composition
of product gas mixture if feed contains 3 Kg Hydrogen and 100 Kg
Chlorine gas.

OR
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Soyabean seeds are extracted with hexane. The flaked seeds contain
18.6% oil, 69% solids and 12.4% moisture. After extraction cake is
separated from hexane-oil solution. Cake contains 0.8% oil, 87.7%
solids and 11.5% Moisture. All percentages are by weight. Find the
percentage recovery of oil by extraction.

An aqueous solution contains 19 % NH3, 65.6% Ammonium Nitrate
NH4 NOs, 6% Urea(NH,CO NH,). Calculate available Nitrogen per
100 Kg solution.

An aqueous solution of 10% Ethanol is distilled. The distillate
stream is 10% of feed and contains 60% Ethanol. Calculate flow rate
and composition of bottom stream.
Define (i) Recycle (ii) Bypass (iii) Conversion (iv) Yield

OR
Propane is burnt with 15% excess air. Calculate the molar
composition of flue gas mixture at complete combustion.
If 60 kg of Crystal containing 8.2% moisture is dried to 0.4 %
moisture. Calculate the amount of water evaporated.
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