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Seat No.:

DIPL.OMA ENGINEERING — SEMESTER —III- EXAMINATION - SUMMER - 2017

Subject Code: 330503

Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY

Subject Name: Industrial Stoichiometry

Time: 02:30 PM TO 05:00 PM

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.
3. Use of only simple calculator is permitted in Mathematics.
6.  English version is authentic.
Q.1 (a) Define and give unit: (1) Pressure (2) Power (3) Heat (4) Mole
w1 3 cuRll Ael AsH eull (1) el (2) stdearl 3)ord{l @) Hd
(b) Air has molar composition : N2 78 %, O2 21%, Ar 1% ; Convert it into mass
percentages.
o scllell MR duescl- N2 78 %, 0221%, Ar 1% B, dol ceetoll LU
2slell3HL $Rcll
Q.2 (a) Prove : Mole % = Pressure % = Volume %
val. 2 ul Alddd 53 Hld % = EWIRL % = SE %
(b) Find equivalent weight of CaCos and H2SO4
o CaCos el HaS04 oll dealew? 2l
OR
(b) Calculate mass of NaOH required to Prepare 2.5 liter 0.25N and 0.5M
aqueous soluation.
o 2.5(@A220.25N UA 0.5M of (A2 alall oletlaal 33| NaOH ol %2l
ael
Q.3 (a) Define: (1) Dew point (2} Absolute humidity (4) Specific heat (4) Heat of
formation
val 3l cuuRll eull : (1) g (2) Ada s @) [QEe Guil (4) uodst
GuHl
(b) Find value of R if one gmmole gas occupies 22.4 liter at STP. Take unit of
mole as gmmole, Pressure as Atmosphere and Volume as cm® and temperature
as Kelvin.
ol %l STP A WS gmmole A 22.4 liter 5€ YA ol R e, Hled oll AsH
gmmole, E6LBLall cllcllelRRL ol 5ol (A Ll dAluHlotell Kelvin ¢RIl
OR
Q.3  (2) 15 kg water is heated from 30 °C to 50 °C. Average specific heat is 1
Kcal/Kg'C. Calculate heat required.
wa. 3w 15kg well ol 30°C &l 50 °C Yyl 2kM s2AxU B. Ay [ARe Gwiu 1
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(b)
ol

Q4 (@

Uy ¥

(b)

Q4 (a)

Uy ¥

(b)

Q5 (&)

wa. v

(b)

Q5 (a)

wa. v

)

Kcal/Kg’C 8. %33| a1l 2gll.
Define : (1) Limiting component (2) Yield (3) Conversion

cLulL AU : (1) Limiting component (2) Yield (3) Conversion

Calculate standard heat of reaction : CaCz (5) + 2H20 (1) — Ca(OH)a(s) +
C:H:(g) ; Standard heat of formation data(MJ/Kmol) : AH¢* CaC, (s) = 62.7,
AH® H20(1) = -285.8, AH{” Ca(OH)2(s) = -986.6, AH C2Hz (g) = 226.8

YRl yslaw Gl awell: CaCa(s) + 2H20 (1) — Ca(OH)os) + C2Hz (g) ;
YHRld oot GalMI/Kmol)ell (oLt : AP CaCa (s) = 62.7, AHP H20(1)

= -285.8, AH{* Ca(OH)a(s) = -986.6, AH{ C:H, (g) = 226.8
Pure methane is burnt with 20% excess dry air. Calculate flue gas analysis on

dry basis.
9 Rdoto] 20% aAe{l sal WA £&el 52 cdl Y5 AR UR
£gotally of [xdael ol

OR
1000 kg/min 20% Ethanol is distilled to give distillate with 60% Ethanol and
residue with 5% Ethanol. Find mass flow rate of distillate and residue.

1000 kg/min 20% Ethanol o} LLxleet s2cll distillate Ml 60% Ethanol el
residue Hl 5% Ethanol HO B. Distillate A4l residue oll mass flow rate

slledl.

CaCos decomposes by reaction: CaCos(s) — CaO(s) + CO2(g), Find moles of
CO; produced from 200 kg CaCoa.

CaCos oll [Quzetell ulBall: CaCos(s) — CaO(s) + COx(g), cl 200 kg
CaCos Hlgl Geua Ucll COzall Mt Al

if 50 kg of crystal contains 8% moisture and dried to 0.3%. Calculate amount
of water evaporated.

8% @scllAll 50 kg 85 0.3% Ao Yell Ysea 8. Ysd uAcll
wWRllell aRinell w2l sl

Write short note on calorific valae of fuel.

WA cRlell €80t GuHL UR gsolltl cul,

OR
Seeds have 209% oil, 70% solids and 10% Moisture. After extraction cake has
88% solid and 1% oil. Calculate efficiency of extraction.

AR o{l2uMl 20% A, 70% Ul UeLdl WA10% A% 8. Cake Hl 88%

tou el wal 1% dd 8. blesetell stelatdl owl
Derive Cp— Cv=R

Cp— Cv =R dl2dl
e e ofe st e ofe b ofe e sfe e o
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