Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY

DIPLOMA ENGINEERING (NEW)- SEMESTER -3 (NEW) EXAMINATION — WINTER-2020

Subject Code:3330504 Date: 19-02-2021
Subject Name:Industrial Stoichiometry
Time: 10:30 AM TO 12:30 PM Total Marks: 56

Instructions:

Attempt any FOUR Questions from Q.1 to Q.5.

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.
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Atomic weight : H=1, S=32, 0=16, CI=35.5, K=39, Na=23, N=14, C=12
Q1 Define any seven out of ten. €2H{ll SlEUQL Ulctoll cautvaul L.
Mole and Normality
W ua AAlE)
Dimensions and units
SIAN el Al AUSH
Combustion
E&al
Pressure and work
EGURQL e 51
Latent heat
Aeee 8l
Conversion and yield
socloot el Ales
Limiting and excess component
ALEloL wal AsAY s1Wole

Law of conservation of mass

Al AU 530t UG HI™L

Heat capacity
¢ éle 3urlldl
10.  Bypassing
0.  ollruR{lat

Q.2 (@)  Write importance of stoichiometry

Y. () 2RIAAAZ of Hece cdul
(@  Convert (i) 300 lit into m2 (ii) 80F into °C
() 3 (1) 300l A M HI(R) €O %. ol A i
(b)  Write short note on proximate analysis
(@) el Astclllld (AN 25 ol Al

(b)  98gm of H2SO, are dissolving in water to prepare 1litre of solution then find out its
normality

© 0 @G NO DL X AW WON L
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¢ CAUH HoS0, o Ul stel sl aclleR alabl elotiaeltdl d 8 Al
Aol AALEL 20l

Derive ideal gas law
ARASAH A Al dlRAl

NaCL weighing 600gm is mixed with 200gm KCL. Find the composition of the
mixture in mole%

S009UH NaCL Al 2009UH KCL & co%ol 31 AWl scllHl A & Al Aol

estaldl Hlety Hi 20
Prove that pressure % = mole% for ideal gas
VUEI AU HIZ Ut A 3 VAR % = WA

Assuming air to contain 79% N2 and 21%0: by volume. Calculate the density of air
at NTP condition

R ¥ sclloll WMER VE% N, Al 4% O, ot € 8l Al NTP 2dlA{lRA Al
totcll 20l

Write material balance equation for distillation column
(Aelatot Sl HiRetl HeIlAd AQoatl YA AWl
Write short note on recycling

Aatascllol @A gs ollu cull

Find the value of universal gas constant (R) at NTP condition
NTP el yollarict A HUUs ® of e A

If 60kg of crystal containing 8.2% moisture is dried to 0.4% moisture. Calculate the
amount of water evaporated

%l sO(3aUl 2 sUl ¢.R% A% B Aol Yscll 0.¥% A scUHL AUA & Al

auiell 3¢ well Gsisg usal

The ground nut seeds containing 45%oil and 45% solids are fed to expeller, the cake
coming out of expeller is found to contain 80% solids and 5% oil . Find % recovery
of ail

HaLgollotl elRUell AER YUy MSH WA ¥Uy AAls B ¥ AsUUAR ol
WER ELHEL SRallHL A B, AsUUAR LUl 35 olslR sladl co% Als

UA Uy ATA HEH WS © dl ATA ofl Asail A

A feed containing 60mole% A, 30mole% B and 10mole% inerts enter a reactor 80%
of original A reacts according to the following reaction : 2A+ B — C

Find composition of the product stream on mole basis.

5165 SlsHl soMlAdy A, 30Hld% B el 10MAdy 652 & % IAseR Hi elwd
SRCUML WA B, AYSs UHA AU, CO%A As2 Udl Sl B Boj A5l
olA YU B : 2A+B — C dl Hldal Ao deS, Ulgsaeall estalil 0l

HCL is produced by the reaction : Hy) + Clyg — 2HCL(g) at 95% conversion of

limiting gas. Calculate the molar composition of product gas mixture if feed
contains 3kg H» and 100kg chlorine gas

Ul A5t YHIB HCL of Gelleot Sl HA & : Hayg) + Clyg — 2HCL(g
FUl cuz [@AMZL AU 3udRel AlA B.Al Ulsse A MAsue(l Wl
sttt . %l 3(5oUH H, Aal 100(3aH sARlet A WA 8Lt

Calculate the standared heat of formation of n-propanol liquid using the following
data. Standared heat of formation of COzg) = - 393.51KJ/Mol
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Q.5
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Standared heat of formation of H,Og) = - 285.83KJ/Mol
Standared heat of combustion of n-propanol liquid = - 2028.19KJ/Mol

ol WA S2lell GuaL 531, n-WNUAled Algcllsell eles$ &le s Slalot
A, wlos$ 8l wg sH2let ¥g COyg = - 393.51KI/Mol
RUesS 8le vy slalel ¥ls H0() = - 285.83KI/Mol

w®los$ 8le Al sualel s N-Uellcd dlgclls= - 2028.19KJI/Mol

Write material balance calculation steps for without chemical reaction
st U520t oll ug Sl AR HeIlaud Aol desyAlotatl R U AWl
Write importance of material balance

He3laAd wUQolo] Ueccl AHNIA

The GHV of gaseous n-butane is 2877.40KJ/mol at 25°C. Calculate its NHV in
KJ/Mol. Data: Latent heat of water vapour at 25°C = 2442.5KJ/Kg

WA cdlurlal Al n-0j2atoll GHV ¢ 99.¥05LKA/ WA & Al dell
NHV slact/ sloud el 32t UOA diurlal wllell Aoz 8le ¥¥.u
glogct/ sloun B.

Propane is burnt with 15% excess air. Calculate the molar composition of flue gas
mixture at complete combustion.

Yol of QU% dY SAlHL Edol sRAUHL A 8. %l AYQl Edot AUq &lal Al

53] O AsARell Wt estaul 0

Heat capacity data for gaseous SO is given by the following equation
Cp’=43.458 + 10.634 *10°T — 5.945*10° / T? ( KJ/Kmol K). Calculate the heat
needed to raise the temperature of 1kmol pure SO, from 300K to 1000K.

ol Yoo A{la SO, ol sle Fulél ¥y ®
C.0= 43.458 + 10.634 *10°T - 5.945*10° / T2 ( KI/Kmol K). L 1511 SO,
Alunlet 300%. ol 10003 ctRal H2 ¥2cll dle ol 32 usal

Derive integral equation of heat capacity upto three terms
gle Fulldlot 2l v Yullof Soglolcd Yot drA

If air contain 79% Nitrogen and 21% Oxygen by mole % then find the composition
in weight %

Rl ¥ scllofl MER VE% N, Mol 9% O, ol $E 8lal Al Agfe Hi estalil
il

How much heat must be added in order to raise the temperature of 5kgmole water
from 290K to 350K at 1 atmosphere. Take average specific heat of water 1Kcal/Kg
°C

LallcdlaREl o), uslia welle] diuMiet 2¢o¥ ol 3U0¥ aulal Hi
secl dle AR usal.

Write energy balance equation
Solos] AU YA AWl
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