Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGG.- III'' SEMESTER-EXAMINATION — MAY/JUNE- 2012

Subject code: 330503 Date: 30/05/2012
Subject Name: Industrial Stoichiometry

Time: 02:30 pm - 05:00 pm Total Marks: 70
Instructions:

1. Attempt all questions.

Make suitable assumptions wherever necessary.
Figures to the right indicate full marks.

English version is considered to be Authentic

Atomic weight : K=39, S=32, 0=16, N=14, H=1, C=12

A

Q.1 (@) Convert following : (i) 5 atm to N/m®  (ii) 200 Watt to HP 08
(ii1) 3 Kcal to Joule (iv) 20 Kg to Pound
(b) Define : (i) STP (iii) Pressure (iv) Heat 06
Q.2
(@) Calculate the mass of K;SO4required to prepare 2 liter 0.25 N and 07
0.5 M aqueous solutions.
(b) Derive:Cp-Cv=R 07
OR
(b)  Find value of gas constant R, take number of moles in gmmole, 07
pressure in atm, volume in cm® and temperature in °’K. Assume that
at STP 1 gmole gas occupies 22.4 liter.

Q.3
(@) Define : 08
1) Dry bulb temperature i1) Absolute humidity
ii1) Dew point 1iv) Relative Humidity
(b) Calculate the standard heat of reaction : 06
4 NH3(g) + 502(g) — 4NO(g) + 6H,0(g)
Enthalpy of formation AHfO are NHj3(g)=-46.2, NO(g)= +90.3,
H,0O(g)=-241.6 KJ/gmol
OR
Q.3 (a) Forideal gas prove that Mole% = Volume% = Pr.% 08
(b) Define: 1.Limiting Component 2.Yield 3.Conversion 06
Q4
(@) How much heat must be added in order to raise the temperature of 07
5 Kgmole water from 290 K to 350 °K at 1 atm. Take average
specific heat of water 1 Kcal/Kg oC.
(b) 10 Kgmole of NO, gas is to be cooled from 250°C to 100°C. 07
Calculate the quantity of heat to be removed. The molal heat
capacity of gas : Cp =1.625 — 0.019T - 0.62 x10™* T? Kcal/KmoleC.
T is absolute temperature.
OR
Q.4 (a) Composition by mass of gas mixture : 07

0,:15%, CO: 5%, CO,:20 % and Ny: 60 %.
Calculate average molecular weight of gas mixture.
(b)  The coke contains 70%C, 6%H, 21% ash and 3%Moisture. If 15% 07
excess air(dry) is used calculate the molar composition of flue gases
on dry basis.
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Q.5
(@)  Write short note on calorific values of Fuels. 06
(b)  Groundnut seeds contain 48% oil, 45% solids and rest moisture. The 08
resultant cake contains 82% solids, 3% oil and rest moisture. Find
the percentage recovery of oil.
OR
Q.5 (a) A solution of ethyl alcohol (C,HsOH) containing 20% alcohol is fed 06
at the rate of 1500 kg/hr to a distillation column. The top contains
95% alcohol. The residue contains 4% alcohol. Calculate percentage
loss of alcohol in residue.
(b)  Define following 08
(1) Latent heat (2) Enthalpy
(3) Heat of formation (4) Heat of reaction

sheskeoskoskeoskeoskesteoste st skoskesk

W= ¥ 3YidR sA: (1) 5 dldl. of oJest/H1 (i) 200 A2 of Slul, 08
(iii) 3 SIABAI| of %A (iv) 20 SloUl of WES.
4 cudl AL : (1) STP (i) €6ALQL (iii) AR H1 06
W w1 2c{l2R 0.25N Aal 0.5M wcllal sl oletialall HI2 %33l 07
K>S0, all el 21al.
4 dlRl:Cp-Cv=R 07
2Y9L

A4l WAALS R oll SlHd o0 M Avaul UHANAMHL, eougl 07
aAlelteRRHE, s€ AHPHL, dltuHlet °% Hi AL W% STPA 1
AUHNA cy 22.4 le? s wRA B.

Ya—3

Ao cqudl WU : i) Y5l ONASe] dlUMlet i) (0t (@letial 08
iii) vl oflg iv) Awet [@otaL

s yyQld ylsar G ol : 06
4 NHs(g) + 502(g) — 4NO(g) + 6H20(g)
oltUlR0L Gl AH{ : NH;(g)= -46.2, NO(g)= +90.3,

H,0(g)= -241.6 SIAYA /AHAA
2Y9L
Ya—3
2 el Ay M Aelld sA : A% = 5E% = EWIR% 08
“ il WL ;1. HaAllEd tes 2. WELLL 3. 3UidR 06
Y-y
25 gl Welleg dluMlet 1 aldlaRRletl £6ld 290 °K to 350 07
'K el crral we dedl ol ARl ud? wllell ARR1al

@QRe Gt 1 Sl Slawe. B.

Page 2 of 3



4 10 sl HlA NO, ctgyat 250°C &l 100°C Yoll 6L wsaall ®. 07
£2 sl uscl arRloll aeell a1l clyell Netet Gulla
&Hdl: Cp =1.625 — 0.019T- 0.62 x10™* T? SlLAZAI / SlAAN A

T [@AR08 AluHlel .

Y9l
Y& —Y
ooy Asaetl e wwld Ades : 07

0,:15%, CO: 5%, CO»:20 % U Ny: 60 %.
cly) Mol URRALA URHIREIR 20 L.

4 818 70%C, 6%H, 21% W2 A 3% A% URAA B. A 15% 07
AuRell scl(ys]) oll Ul sReuMl AUA A Y Yy

clylo(l et U AUl AL
Y-y
A wndQell 3ASls AR] UR &5 ol AWl 06

4 Hagullell ELRUBN 48% AWBA, 45% UAUEL U oiSloll A 08
YRAAD. AHiell tAcll 385 82% UAUELY, 3% VNS WA
L Slell Ao URAAD. M B Uvcdletl uld gl .

YL
Yae—Y
2 20% MESEA YRl SAUBH MESISlAall alaBlal 06

15005l /SALS oll €2 [AWiat SlAMHL HSAHAHL WA B.
AR HAdl [Aue 95% vucseld urld B. doflansdl [Auer
4% WEslElA RN B. Ueslalc ol doflauell olluxsni adl
yldatd ezt 2.
S cqudl AL : (1) i Gl (2) Aauedl 08
(3) oitRel Gosl (4) yslau Gost
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