Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING - SEMESTER-3 EXAMINATION -WINTER- 2019

Subject Code:3330504 Date: 16-11-2019

Subject Name: Industrial Stoichiometry

Time:10:30 AM TO 01:00 PM Total Marks: 70

Instructionss:

Attempt all questions.

Make Suitable assumptions wherever necessary.

Figures to the right indicate full marks.

Use of programmable & Communication aids are strictly prohibited.
Use of only simple calculator is permitted in Mathematics.

English version is authentic.

Q1 Answer any seven out of ten. £2Hiil 55U Uld-L sxalot UL,

Convert 30 atm to Bar
30 atm <\ Bar Hi oizdl.

Define : Pressure

A ULR

Give one unit of Density and viscosity each.
ezl vt [Azsi42] AL 2is-215 3fq2 20l
Define : Specific gravity

el 2 fAlgs A2

Define : Equivalent weight

ey Ssdladz 92

ocouarwpbdE

Write : Amagat’s law
QUi : BHIRUZ L LlaH

Define : Calorific value

e salZl s Ay

Define : latent heat of vaporisation
qu): 422 €2 wilg URIDEUA
Define :Heat capacity

u): l2 sulAzl

Define : Yield.
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Q.2 Prove that Reynold’s number is dimensionless.
URAL R () 2AAIES Al AR SITHAAAU 89,241 521
OR

(@ Calculate velocity of water through a pipe having 4 cm diameter and
volumetric flow rate of 44 cubic meter per minute.

() 4 =AML sl Al sy R Al 44 2405 42 vis M2 Hidledlzs sdl 22 alou
YLl <l adif2] ais.

(b) A 500 kg solution is heated from 40 deg C t0100 deg c.Specific heat at 40
deg cis 1.5 and at 80 deg c is 1.7 kcal/kg.c.Calculate heat required to raise
temperature of solution.
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215 500 kg A€l <L 40 deg C @l 100 deg ¢ 4l 2124 s2aL Hi 0d 89,2055
12 40 deg ¢ Uz 1.5 vt 80 deg ¢ U2 1.7 kcal/kg.c 9. 41481, <1 913H 5291 HI2

-

ox34l €l2 Al
OR
Convert 5 N Phosphoric acid to grams/liter and molarity

5 N 51251125 2128 4 wxx wlA (@22 v HidRz] i s2Al.

ProvethatCp—Cv =R
Cp—Cv =R [otd 521,
OR

A solution contains 20% Sodium hydroxide,30 % potassium hydroxide and
remaining water by weight.Calculate composition in mole %.

215 Ale49l- Hi 20% Sodium hydroxide,30 % potassium hydroxide i< o115l
YLEEL 9 (Asr <l UHLEL). HIA % UHLEL siFUi{lel LAl
Write about importance of material balance in chemical engineering.
5454 vigglaZloL Wi Hedlwid oldy Al Heed (49 Quil,

OR
Write about importance of energy balance in chemical engineering
54|54 vicg|aZ0oL Ui w4 Ad AL HA [A9 quil,

Prove that PV = nRT
PV = nRT Al[o1d 53,
OR
Define limiting reactant and excess reactant.
([@lm(201 Auisiz vid visA uisez Al Al sil,

A Urea sample is 90% pure.Find Nitrogen content in it.
25 42141 AUA 90% LA E9.51HE ALDZISY L < UHLEL AL

OR
Ammonium sulphate solution is 80 % pure.Calculate % Nitrogen in it.
DIHLAl2AH U2 AIUA 80 U LA 9. 5IHI ALDZISY | < UHLEL LIAL
Calculate % purity of Urea sample if it contain 30% nitrogen
215 43 AUE HE 30 % ALD2UoH €9 dl AU <fl YEAAL A,

OR
Calculate purity of Ammonia sample if it contains 60 % nitrogen.
25 U2 AUA HE 60 % AUS2IsY €9 dl AU <l YAl QAL
A sample of groundnut seeds contain 45% oil,45 % solids and rest

moisture.The cake after extraction contain 80% solids, 5% oil and rest
moisture.Find % recovery of oil.
Hozull ofloy i vis A¥ud Hi 45 % 254,45 %ALY vie olL5] Hoy 9. 24522590
Ul 55 Hi 80% L[, 5 % DA i o115] sy €9, e 526l % <saz 44 d
TR

OR
A cellulose solution contains 5.2 % cellulose by wt.in water.How many kg of
1.2 % solution are required to dilute 100 kg of 5.2 % solution to 4.2 % .

D5 USAIA AU HI 5.2 % AN A5y, UHIE 9.100 kg, 5.2 % AU
AU A 4.2 % YH| Q52 52AL HI2 1.2 % AL <UL 526 kg S5,

500 grams of acetic acid and 1000 grams of water are mixed.Find mole ratio
of acetic acid and water.
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500 grams si{l[25 vi[48 244 1000 grams ULeil < (s 5214 9.dH1 21l (25 244
21l LGl AL Hid 29l 2liHL.

OR
Define : Recycle , By-pass and Inert
AUL55E, oUAULY i S22 il ArvL il
A coal sample has 75 % carbon,8% hydrogen,0.6 % sulphur and remaining
Ash.Calculate theoretical quantity of air required for 50 kg coal.
51421 <L ¥is |ud Hi 75 % carbon,8% hydrogen,0.6 % sulphur i olls] 219, €.
50 (5.1 slaul 112 o195l dloiR2lsa san Hl adsl 3.

OR
Nitrobenzene is produced by reacting Benzene with Nitric acid. Calculate

amount of Nitrobenzene produced per 180 kg of Benzene ,if conversion is
90% and no side reaction occurs.

Ol[csyel 2l ADA25 B[RS Al ulsA1 Al AlSzioiloy o1 £9.180 (5,201 oilesy< 2l 524l
AUD2I6A[Sr el oAA2, 001 5AGYL 90 Up VAol 515 ULOS ZBA5UA AL SIA.

Prove that volume % = Mole % = Pressure %

volume % = Mole % = Pressure % «1[61d. 53.

Define Heat of Reaction and Heat of Formation

$lz wils A2Asa vied Sl 2ls 519U (| Ao 24l

Feed in evaporator contains 7 % (by wt) caustic soda to produce a lye
containing 25 % solids (by wt).Calculate kg water evaporated if feed is 7500
kg.

2QUIR2R <l 58 WL 7 % Aoy 2l sile2s AlsL 9.2040 2l 25 % Ailaga A lye
olaAl Hi 219, £9.7500 (5.2 5l Hi2 524 (5.1 vl auz ol A<l el sz,

A solution of KOH in water contains 15% KOH by wt.Density of solution is
1.2 grams per cubic cm.Find Normality and Molarity.

KOH i utifl 4i otdell 215 A2 Hi 15% KOH dsy< @l 9. Alead | $Ra2l
1.2 grams per cubic cm £9.d<il AiHi[&2] vid Hia2] glHl.

Convert 300 kelvin to Fehranite scale.

300 kelvin < Fehranite scale #i 524l.
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