Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER — 3 (OLD) — EXAMINATION — Winter-2024

Subject Code: 3330504 Date: 09-12-2024
Subject Name: Industrial Stoichiometry
Time: 10:30 AM TO 01:00 PM Total Marks: 70

Instructions:
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.
Atomic weight: H=2, 0=16,5=32,C=12,N=14, K=39, CI=35.5, Mg=24.3
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Q.1 Define any seven out of ten. £Q1HIe[l S16URL Aldeil culuyl w1yl 14
1. Force
q. “Wa
2. Power
2. AUlsd
3. Fundamental quantities
3. Haed el
4. Normality
¥, «H@dl
5. Specific gravity
U, A5 dxcdlsNel
6. Mole
€. Hld
7. STP Condition
9. STP Rafd
8. Law of conversation of energy
¢. @l ils seddel wls Wi
9. Combustion
. &
10. Law of conversation of mass
qo. @l s seddel s UL
Q.2 (a) Explain different unit systems 03
Q2 () [aldd wsH usLla) uudl 03

OR

(@) Five litre solution is prepared by adding 1200gm of H2SOs into water 03
Find its Normality

(1) ULS{lMi 1200 A H,S04 GRILA Uiy (2R LRl dAUR SAMI41d 03

8 defl UlHLAAL 208
(b) Convert the following : (i) 150 °Cto ° R (ii) 15 Hp to watt 03
(@) etlAellel secie 51: (i) 150 °C &l R (ii) 15 Hp &l dle 03
OR

1/3



Q.3
Q.3

(b)
()
(©)
)

(©)

(5)
(d)
%)

(d)
)
(@)
(1)
(@)
(H)
(b)

()

(b)
(“)

(©)

)

(©)

(5)

(d)

An aqueous solution contains 35% NHzand 50% NH.CONH: . Calculate
available nitrogen per 100kg solution
ol ¢lARIUI 35% NH3 a1 50% NH,CONH, &ld 8. 100 (51
U2ue €16 Guany of182)%etef] ARId3] 51
NaCl weighing 500gm is mixed with 300gm KCL. Find the
composition of the mixture in (i) wt.% (ii) mole%
500 ALH d%elstl NaCl 4 300 ALH KCL U1 (H[8id saHi441d 8.
Ui 8181 ol SHULALLe L1H) (i) Ae52.9% (i) Hld%

OR
Air containing 79% N2 and 21%0; by vol . then Find out density of air
at NTP.

&Y GIRL 79% Ny el 21% O, HIddl sdlefl NTP UR eleidl 218,

Derive relation between mole%, = volume% of ideal gases
162l dlypdlel H1E%, = dlRjH% dRs] oy Joid)

OR
Explain importance of material and energy balance
Ho3lud wal Wel%) W@ss] Hscd uH21d)

Describe recycling operations
RA1U[5621 ¥1Ulels] dist 51

OR
Describe by passing operations
WA LRI BURRLele] dQlel 520

100 kg weak liguor containing 5% Caustic soda is concentrated to 28%
soda,
Calculate mass of water evaporated
5% 5125 AUlSL Ylddl 100 (56l dls €l s «il Algdl adila 28%
s Hi M1d Bloed B,dl Widledel °A9 Yielstl Ay seil a11dzl
52U

OR
Define: Limiting reactant and selectivity
cuAlRld $3): HUlled Ruseee wa uiedldl

An agueous solution of 12% Ethanol is distilled. The distillate stream is
10% of feed and contains 60% Ethanol. Calculate flow rate and
composition
of bottom stream
12% 8Qeilds] AE|Y &Rl [[ARi[ed s 1A B. [S[Red2 21U
81591l 10% & el AHI 60% B8eild B, Udls £ Wl SUl(Hlel(l
SSIEER)

OR
Seeds contain 18.6% oil, 69 % solids and 12.4% moisture. They are
extracted with hexane. Cake has 0.8% oil, 87.7% solids and 11.5%
moisture. Calculate percentage recovery of oil.
oflowui 18.6% A, 69% &l Wl 12.4% % Sl V. d3] E5det A8
sleAlHi w1 8. 35H1 0.8% A€, 87.7% tlel el 11.5% A% SlU B,
adeil 2stalRlell Yst-ul(Heil a81dz?l 520,
HCL is produced by the reaction H, + Ce=  2HCL
At 90% conversion of limiting gas calculate the molar composition of
product gas mixture if feed contains 3kg H2 and 100kg chlorine gas
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Q.4
Q.4

Q.5

Q.5

(5) HCLu[d(sdl gRIGUS YU D : Hp+Cly  2HCL
HYl[ed AAeil 90% wUIdL UR, %) §ISHI 3kg Hz sl 100kg 56l R

A €l dl Galleel AU [HARIeAl SUL(3RAe] AQId3] 521
OR
(d) 6gms of magnesium react with excess of a H2SO4. Find the amount of Ha
produced in gm

(S) 6 AH NA(AUH A HS04 UL Ul (Ul 110 B, dl AHHi Geulled

Hy o UMIL L1
(@) Define: Heat capacity and sensible heat and

(1) AULALRIA 50 ARH]el] @l wa Aet{lodd 4]
OR
(@) Define: Latent heat vaporization and standard heat of reaction
(1) ALALRLA 820 : YNYH ARHe] vl 44a Ul (salefl uHiRLeqd

IRH1

(b) Calculate the standared heat of reaction 4NHs(g) +502g> 4ANO(y)
+6H20(g)
Enthalpy of formation AH{ are NHz(g)= -46.2 , NO() = +90.3 H20(g) = -
241.6 kd/gmol

(o) Uld[saL 4NH3(g) +502(q2=  4NO(g) +6H20(g)ell UM L[Sl dARH]+{]

AL 5. WUsilefl W] AHF O : NH3(g)= -46.2 , NO(g) = +90.3
H20(g) = -241.6 kJ/gmol
OR

(b) Calculate the total heat required to convert 8kgmol water at 35°C to super
heated stream at 120°C and latm pressure.

Latent heat of vaporization at 1atm pressure =539 kcal /kg
Average specific heat of stream =1.72 kcal /kg K
Average sp. Heat of water =1 kcal /kg k

(6) 35°C UR 8kgmol ULG(lel 120°C Al 1atm €018l UR YUR 1S 1M
Sod2 5L HI2 %3 §6 d41+{] 21813 52,

Tatm €618l = 539 kcal/kg UR GdI8{16{deio{] Y4 241
Udl&s{l U211 ALSSH AL = 1.72 keal /kg K
AR ARU(55 €le A6 dleR =1 keal/kg k

(c) A stream of nitrogen flowing at a rate of 100kmol/h is heated from 303
K (30 C) to 373 K (100°C). Calculate the heat that must be transferred.
Data: Cp for nitrogen = 29.5909 - 5. 141 x 103 T + 11.1829 X 10° T?
(Kj/Kmole K)

(5) 100 kmol/h =il €2 d&dl «ile2losetell Udls 303 K (30 C) &l 373 K
(100°C) Yl A4 1A 8. 2UlstidRd UstI] Aol 2191d3] 520,
S2l: ell©2l%el YIS Cp = 29.5909 - 5. 141 x 10-3 T +11.1829 X 10-6
T2 (Kj/Kmole K)

(@) The GHV of gaseous n-butane(CsH1o) is 2877.4 kj/mol at 298k Calculate
its NHV in Kj/mol. Latent heat of vaporization of Water at 25°C (L)
=2442.5 KJIKG

(1) AYYSd n-032ete] GHV 298k UR 2877.4 KI/mol & dsil NHV-<{l
21Qld3] KJ/mol Hi 531

(b) If methane is burnt with 10% excess air, calculate composition of flue
gas mixture.

(@) %\ (MR 10% deliRlefl sl A18) Woil o, ol 56 A [HsRLeil
SUl(elelofl 23ldRl 530,

(c) Classify fuels
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(5) ©uRle adflsl s 03

(d) Explain Proximate analysis 03
(5) MllsuRe [AsNgl Aol 03
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