Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING — SEMESTER- 111 EXAMINATION —Summer- 2019

Subject Code: 3330504 Date: 17-05-2019
Subject Name: Industrial Stoichiometry
Time: 02:30 PM to 05:00 PM Total Marks: 70

Instructions:

1. Attempt all questions.
2. Make Suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.
4. Use of programmable & Communication aids are strictly prohibited.
5. Use of only simple calculator is permitted in Mathematics.
6. English version is authentic.
Atomic weights: H=1,5=32,0=16,N=14,C=12
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Q.2 (@  Write important of stoichiometry 03
Y2 () R0AAE of Heda Aul, 03

OR
(@  Explain different unit systems 03

1) el el Yolle e UMl 03
(b)  Convert 294gm / lit H2SO4 into normality 03
(W) Re¥AUH/AL H2S04 A AHIALEL HL FR4. 03
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Calculate total atoms present in 8.5 gm NHs sample

C.UOULH NH3 ollRARQIRAML A URHIQ ol oLl 82U,

If air contains 23%0; and 77%N2 by weight. Then find out composition in
mole%

ol scll ofl vieR 23 % Vs loget A V9% olleflat il Aefe RW’_EA

Asdl WAty HL estadl .

OR
Calculate the standard heat of formation of n-propanol liquid using the
following data
Standard heat of formation of CO2() = - 393.51KJ/mol
Standard heat of formation of H2O¢) = - 285.83KJ/mol
Standard heat of combustion of n-propanol liquid = - 2028.19KJ/mol

o{lA AUAA 32t oll GudL 53, yctgl n-Ualld ol 2158 8l s
glalatat 0.

U8 dle wls slalel A COyg = - 3¢3.uasly./Ae

w18 8l wlg sllalel A H0) = - ¢U.¢351.%./71A

RU1sS gl Bl sHolalet Bl Yalldl n-W el = -202¢. ¢S5y /7 A

Prove that Pressure % = Mole %
AU A 5 ¥ YR % = WA %

OR
Derive Ideal gas law
wLe A Al dRdl.
Write short notes on recycling
laascllol (A &5 ol cul.

OR

Write only material balance equation for evaporation
gAWR et Mol HaIlaud Adel 5A2lot Al
Define different form of latent heat

wEL el Ua(l Aote Sleoll cavayAl vl

OR
Find the value of universal gas constant ® at NTP condition

Aol L UL A Yolladld A Sletée® of Yyeu Andl.

If 50kg of crystal contain 8%moisture is dried to 1%moisture then calculate
the amount of water evaporated

gl UOSlaIl §3soll vlER €% A% W 8lY B Yscll 1% A gAML
Alccdl 818 Al 32 wWell €2 59 ud Aol 2Rl 52,

OR
An aqueous solution of 15%ethanol is distilled. The distillate stream is 20%
of feed and contains 60% ethanol. Calculate composition of bottom stream.
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Derive Integral equation of heat capacity upto three terms
gl 3uwAldl of ael 2d YUl of Selold sAlet Rl

OR
Assuming air contains 21%0; and 79%N. by volume. Calculate the density
of air at NTP condition

WA ¥ scll ofl vieR 1y M sAyot Wl Ve % Aol Gl ARM
A 88 A Aot 2L UL IR sctloll Lottt 0L

List out importance of energy balance

Gl AL oll Hocel ofl ALEl .

OR
Write only steps of material balance calculation for without chemical reaction

Slsct IAseet ot Ud 8l daR HeIlad A2 SesAet oll RY

AL

If 50moles of CO is fed with 60moles of stream in a shift reactor.
CO + HO — CO2 + Hz. Calculate composition of product gas (dry) mixture
at 95% conversion of limiting reactant

ol Alse AAse2 ol vie WOHIA CO Aol SOHIA WIH ELHUE LML
ALl 88 Al Bof A2t Bl Yol B.: CO +H0 — CO; + Ha,
ol fla{lEloL AAsée of eux solclodol Udq &l8 dl Yst Ulsse A

HlsuRall s10oflatet 0.

OR
A gas phase reaction : A — 2B + C, take place isothermally in a constant
pressure reactor. Starting with a mixture of 75% A and 25% inerts by volume
in a specified time the volume double. Compute the % conversion of A
achieved.

slotiz YR Jllseul AHAUL A o{lA Yoyl A 328 IAs2lat A
8. A —2B+C. % A=Al Hl OUZ A Al U% Sole sl ARH Acll
HL AU ol AUYs UHA oll B 5€ WHE] UG 88 dl A of 32l 25l
solclodel A Aol 21BLAZ] 3.

Heat capacity data for gaseous SO: is given by the following equation:
Cp=[43.458 + 10.634x10°3T — (5.945x10° / T? )] KJ/kmol K

Calculate the heat needed to raise the temperature of 5 kmol pure SO from
300K to 1000K.

AU SO, oll gle SwAEl 1R of Aot olA yorol WA B,
Cp=[¥3.¥UC + 20.53¥x07°T — (U.c¥Ux05/ T2)] $l.og / LA 5.
ol U Hlet WaR SO, 9 clluMlet 3005 Yl 1000% scllHl uleld 88
dl 32cll Gul ofl 32 UsA Aell awald3l 5.
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If methane is burnt with 15% excess air. Calculate composition of flue gas
mixture..

Bl HlAot ol QU% dy sl A €80t sAAUML WA l £&ol UAA

Aletl  s1A 2ot KL,

The GHV of gaseous n-butane is 49610.3KJ/kg at 298K . Calculate its NHV
in KJ/kg. Latent heat of water vapour at 25°C (L) =2442.5KJ/kg

Re¢E dlula, AR{laRt n-0j2atoll GHV ¥¢520.35L.%/5loU 8. dl
Aol NHV Slag/8lat el %l A2e dle ¥llg clerk AuR e U
(W) =R¥¥2.u 35l.a/slou B

Classify fuels

Hadel of s 5.

List out important of Proximate analysis

YsAlHe Aotlcllu ot Hoced ofl 21El vl
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