Seat No.: Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING - SEMESTER — 11l EXAMINATION — SUMMER 2016

Subject Code: 330503 Date: 20 -05 -2016
Subject Name: Industrial Stoichiometry
Time:02:30 PM TO 05:00 PM Total Marks: 70

Instructions:

arwbdPE

Attempt all questions.

Make suitable assumptions wherever necessary.

Figures to the right indicate full marks.

Each question carry equal marks (14 marks)

Atomic/ Molecular weight Na=23, S=32, O=16, H=1,CI=35.5,C=12, P=31,

Air=28.8,Br= 80, Fe=56, S=32.
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Prove that Mole % = Pressure % = Volume%
AU $A ¥ A % = eollal % = SE %
Define (1) Wet bulb tempeterature (2) Absolute Humidity (3) Dew point

cqruAl A (1) ellotl ANAse] dAtuMlel (2) Ut A% (3 )AL (ol

A gas mixture has SO»= 17.2%, 0>=10.2 % and rest N2 by mass. Find average
molecular weight and density of mixture at 473 K and 304 Kpa absolute
pressure.

ol As ARl csatell estall wu YHIA B. - SO,= 17.2%,
02=10.2 % ol AN Nz, ll L (3Rl URAA URQRIR 8l Uolcll 473

K 3l 304 Kpa (208t ectd Q0.
Prove that Cp— Cv=R

AU sA 3 cp-Ccv=R

OR
Find total available nitrogen content in ag. solution having 40 % Urea
(NH2CONHy>), 15% ammonium sulphate ((NH4)2 SO4) and 15% ammonium
nitrate (NHsNO3).All percentages are by mass.

oscllad sl 40 % Y3l (NH2CONH;), 15% AHUAAUH U2 (NH.)2
S04) W 15% WA ollege (NHINOz) UjAA 8. l 2l Mstal
Guded allesloset dLON.

Explain Hess’s Law of constant heat summation with example.
3ol [(AAH GES0L AU UHLA.

Mixed acid containing 40 % HNOs3, 43% H.SOsand 17% H-O is prepared by
mixing 98% H>SO4 and HNO3 of unknown strength.Finfout strength of
unknown HNO3z and weight ratio of H.SO4and HNO3z mixed. All percentages
are by mass.

98% HS0s ol el Uiscll URleld HNO3 of alal Ret 531 40 %
HNO3, 43% H,SO0s el 17% H,0 URlcld Mt ARS slotlciatil 1a 8,
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Al UL 1R AURAAA Wl HNO3 ofl Aigicll BN el HoS0, e

HNO3 ol c%otoll 9JBltR U3l

OR
Define (1) Weight % (2) Work(3) Normality(4) Heat
(5) STP & NTP(6) Limiting Reactant(7) Percentage Yield

vl AL (1) WA % () WaR (3) HeFdl (%) @QRle dotdl

(W) STP Aol NTP(S) At ARRA (9) deuR.

A feed to distillation tower contains 30% Methanol and 70% water. Distillate
contains 98% Methanol and bottom contains 1% Methanol. Calculate mass
flow rate of distillate and bottom for 5000 kg of feed per hour. Also calculate
% recovery of Methanol . All percentages are by mass.

(Aieat alare] $ls 30% MAAA 70% WE(l coset iRl YRl

8. [ARIR d Yals 98% MAAA U dldlauell yats 1% MAAc U
8. dl 5000 (3.91l./5cs $ls M2 ERRAEd Yalle Wl dltetl Yaus
dal MAAA sl estui ol

Calculate the composition of gases obtained by burning pure FeS> with 60 %
excess air. Assume that reaction proceeds in the following manner and goes to
completion. 4FeS; + 110, — 2Fe203 + 8S0»

Ykl FeS, of €60l 60% Y &l AU AR & dl Geua Adl o]

YRl 2staFla ol Wil 3 ylsa oA yudl 2yel a .

4FeS; + 110, — 2Fe203 + 8S0..
Explain recycling and bypassing operations with their significance.

RaslseElol daut otrut{lor QU 2Let ofl oAl WA AU 53,

OR
100 Kg/hr of Methanol liquid at temperature 303K is to be obtained by
removing heat from saturated Methanol vapour. Find out heat to be removed.
Data: Boiling point of Methanol = 337.8 K
Latent heat of condensation of Methanol = 1101.7 KJ/Kg
Sp. Heat of Methanol = 2.7235 KJ/KgK.

AP HlAAlA ol cRin 613l 303K cdluHlal 100 Kg/hr Hl&sllct
Yalgl AndaHl wA B, dl g2 seUHL WA Gule] Hel W,

32l HlAellctof Gesctat (olg = 337.8 K

HlAcldell atctat 9 a1RHl = 1101.7 KI/Kg

HlAclctoll @R GwHL = 2.7235 KI/KgK.

Define:(1) Limiting Reactant (2) Excess reactant (3) Conversion (4) Yield
cqluel AU (1) [@QEL yBas () AU ulsas

(3) sadet (¥) Ales

Explain sensible heat, latent heat of fusion, latent heat of sublimation and
latent heat of vaporization.
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(b)
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(b)

Al ARGA dle , Ace 8le wls wxel , Age gle g Uoclnalat,

Qe &le s AUWRIBDalol.

A stream of CO2 is to be heated from 298 K to 383 K.Calculate heat to be added
for gas flow rate of 100 Kmol/min.The molal heat capacity of gas is given by,
Cp =21.37 + 0.0643T - 41.05 x 10°T2 + 9.8 x10° T° KJ/Kmol.

100 (3.190ct/ A2 co2 yals A 298K &l 383K dRH scllHL wA B,
% W dle RS
Cp =21.37 + 0.0643T - 41.05 x 10° T2 + 9.8 x10° T3 KJ/Kmol &l

VU AHL WA gled] yeu Ml

OR
Do the following conversion
(1) -40°F to °C (2) 5 atm to N/m? (3) 3 glcm® to Kg/ m®
(4) 150 J to calorie (5) 4.5 hp to Watt (6) 0.1 N to H.SO4 to Molarity
(7) 10 kgf to Newton

3UAR 50.(1) -40 ° F dl °C (R) 5 alctaril Ul «y/{12 (3) 3
oL /AMLE ol (o /-3 (%) 150 %A &l 33 (W) 4.5 gl &l dle

(S) 0.1IN H2S0, &l ARl (9) 10 (3.91. ol &l et
Briefly explain Proximate and Ultimate analysis of coal.

UMl SlAle] WA wal wedlNe Aatll@ L.
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