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GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER - 3 (OLD) — EXAMINATION — Summer-2026

Subject Code: 3330504 Date: 20-05-2026
Subject Name: Industrial Stoichiometry
Time: 02:30 PM TO 05:00 PM Total Marks: 70
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Attempt all questions.

Make Suitable assumptions wherever necessary.

Figures to the right indicate full marks.

Use of simple calculators and non-programmable scientific calculators are permitted.
English version is authentic.
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Answer any seven out of ten. £21Hi{l S1OURL Aldsil aled AU 14
Define work. Write Sl unit of work.
s ofl cylul quil. s13] o) W54 S| Ui quil.

Define Normality and morality.

U1 E] W 1 1R12] «f] curval guil.
Convert 2 m? into liter.

2 m3 ol (@22 Ul Wed),

Write full form of NTP and STP.

NTP ¥{al STP oll Y2 ollH ),

State law of conservation of mass.

M1 SoUdUst ol (AU ).

State law of conservation of energy.

Netof] st of) (tuH quil,

Define combustion.

e.&el ofl U] qud).

Define limiting reactant and excess reactant.
(@31 Ulsus el A[sUY Ulsys ol vl dull.
Define sensible heat and latent heat.

Aol (S wal qes [§e ofl culul dul).
Write full form of GCV and NCV.

GCV ¥{al NCV il Y2 o4 qul.

In double effect evaporator plant, the second effect is maintained under vaccum 03
of 475 torr. Find absolute pressure in kPa, bar.
sud g¥se Windlelds wied, ofly) WA 475 2lRell AYH €601 03
oodd M w1d 8. kPa, WM AYRL 64113l Ak,

OR
A force equal to 19.635 kgf is applied on the piston with a diameter of 5 cm. 03
Find the pressure exerted on a piston in kPa.
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5 A.HLetl cdlAdlnl [Uest UR 19.635 kgf B2g 6l E19] saH| w1d 8.
kPa Hi [URet UR ol U] 21d¢G eo{18L 211e.
Find nitrogen (N) content of 100 kg urea sample containing 96.43% pure urea.
96.43% Qg YRUL AL 100 (54] YRULeAL AYstIMi olles21osel (N) AIHA
2114l

OR
Calculate equivalent weights: (1) HCI (2) H2SO4 (3) CaCl;
AU S8 el of] AQIA3] 52N: (1) HCI (2) H2S04 (3) CaCly
98 grams of sulfuric acid are dissolved in water to prepare one litre of solution.
Find normality and molarity of solution.
A s (e Uleylel dUR Sl HI2 98 AH USRS AS UIRlH @A
8. aldil ofl «lHI€]2] 4 Hl@R1 2] 201k,

OR
A solution of methanol in water contains 20 mole % methanol. Calculate
weight % methanol.
U1lHi MAeAldall ¢laRIHi 20 H1E % [Heeld SlU . dogel % (HAsild
o] ARLd?] 5.

A cylinder contains 15 kg of liquid propane (CsHs). What volume in m3 will
propane occupy if it is released and brought to NTP conditions?

A5 RlGesui 15 (56l [@lsas Wllel (CsHs) €1 8. %) dal Ysd SdAIM|
1d Aol NTP RclMi aldd i 41d d) m3 Ui 54 IR WUt 5% 52917
OR
A mixture of H2 and O contains 11.1 % H> by weight. Calculate average

molecular weight of gas mixture.

Ha ¥ Oz il (MAQIHI %ol GIRL11.1 % Hz Sld 8. Ad (HAQlell 13121
UML) dosetef] d1RLd?] 2.

Derive Ideal Gas law.
1620 d1y el (UM dlRd).
OR
Derive Mole% = Pressure %.
Mole% = Pressure % cll2dll.
Explain drying operation and generate material balance equation for drying.
SIOA IURRel YU Wal SIS Ul HeRud Adsy o Y5l

Weild),
OR
Explain absorption operation and generate material balance question for
absorption.
AWl WU UHANUL Wl WAl UL HeRME Adsyy of

Y150l e,

Single effect evaporator concentrating weak liquor containing 10% solid to
40% solid (by weight) is fed with 1500 Kg/hr of weak liquor. Calculate water
evaporated and flow rate of thick liquor.
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1500 Kg/hr dl5 (@52 BHL 0% AL[AS ol Aicgdl atI] wo% UL[E4S atiRdl
[Ridolg 9552 ©dule Hi atluwdl H 1d 8. ULl «il siinfleided wa &ls
qls2 ol vals €2 =l 2ARIdI] S2.

OR
10000 kg/h of solution containing 20% methanol is continuously fed to a
distillation column. Distillate is found to contain 98% methanol and bottom
product carries 1% methanol. All percentages are by weight. Calculate (a) the
mass flow rates of distillate and bottom product and (b) the percent loss of
methanol.

20% [Masile YRlddl 10000 kg/h ¢ldBlal (dARiee (MU Add elwd
A w1d B. [SRedeui 98% (HAsld asldl HA & Wal e{l2H U1Ss2 1%
Masdled €l B, dHId 2sldlz] duet Rl B. (a) (SRede Ha wley
Ulsseell HiY &6l 22 4l (b) (HAsildeil 251 o52lleloil ARld3] s

In production of sulphur trioxide, 100 kmol of SO, and 200 kmol of O are

fed to a reactor. The product stream is found to contain 80 kmol SOs. Find the
percent conversion of SO..
UESR 21ABSUIBSell BlestHi, SOz o 100 kmol ¥l 02 < 200 kmol
A5 Rus2M L atluddl HL 21d B. Gcllest Udls Hi 80 kmol SO3 %lall HA
8 .50z o1l 251 UL ALk,

OR
In production of sulphur trioxide, 100 kmol of SO and 100 kmol of O are fed
to a reactor. If the percent conversion of SO- is 80, calculate the composition
of the product stream on mole basis.

UESR LM SO Sell GAllestHl, SO2 of 100 kmol el 02 o 100 kmol
WS RASHL «llwdal HL 211d D, %) SO2 =il 25l 2UidQL 80, HlE il
WL Galleel UdLs ol UL [321et «fl aQld?] 5.

Classify Fuels.
44 of do([5201 53,
OR
Explain Proximate analysis.
R ERALTICIERRTRIC BN
Define: Potential energy, kinetic energy, specific heat, heat capacity.
Ul guil: W[4l G, s1oal(2s G, ARI(ES (&2, (&2 SRR,
OR
Derive Cp—Cv=R
Cp—Cv =R dlrdl.
Pure ethylene is heated from 303 K to 523 K at atmospheric pressure.
Calculate the heat added per kmol ethylene using heat capacity data given

below:
Cp®=4.1261 + 155.0213 * 103 T - 81.5455 * 10° T2 +16.9755 * 10° T3
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g, O(el(Aota dldlaRellA eIl U 303 K &l 523 K ¥l 24 salMi
14 8. oA wg €le FURIE] Salell Guylal s3la (sHld v(afds €ls

G M1 211dd] 2411 21 1d] $2:
Cp° = 4.1261 + 155.0213 * 103 T - 81.5455 * 10 T2+16.9755 * 10° T3

The GCV of liquid acetone (CH3COCHS3) at 298 K is 1791.21 KJ/mol. Find
NCV using latent heat of water at 298 K.
Data: latent heat of water vapours at 298 K = 2442.5 KJ/kg.

298 K UR Udlsl ARl (CH3COCHs) o GCV 1791.21 KJ/mol 8. 298 K
U ULRlefl @2e2 aR3{lell Gulal 531 NCV 2018l

S2L: ulglefl arluiefl @eee dRM] U 298 K = 2442.5 KJ/kg.

Explain Conversion and Yield.

Soclobel e (UCS UHRA),

Explain standard heat of reaction.

R1o5S (&2 w15 RV el YHAudl.

Explain outline procedure for material balance equation.
HeRlue Qe Y150l HIS ol uer(d Auol.
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