*7 Vellore Institute of Technology

‘-'-I-, LT RS N mil i
SCHOOL OF CHEMICAL
ENGINEERING CONTINUOUS
ASSESSMENT TEST -1l FALI
SEMESTER 2025-2026

L e

e Rl S e e e e e e i

Programme MName & PBranch B Tech |‘||q||||-.'.’L|

Enginecring Course Code BCHE2031.

Course Mame Chemieal Process Caleulations
Faculty Mame{s) Dr, S Velu (10386)

Class ‘:o.\‘“r_]h,_'”'::_j 1'-'.! _'l:':‘_: 2l 1 0kA 206

Date of Examnation » 05-10-2025

Exam Duration 90 mintites

= T = - | Max
Ll ol 3] | Answer A1 e gueshions “..'l,l|||_.; H e Jl=5L10
i . Marks |
You are provided with the following composition of a limestone sample (all values are by weight): Caleium
e e i N T o Jans
carbonate (CaCOk). %0, Magnesium carbonate (MpOOs). 796, Insoluble materials: 3% Using reievant
| chermical equations, moliar messes, and any other necessiny data from your notes or textbook, answer the
fol lowing

| 1. Caloulate the mass of calcium oxide (Ca()) that can he obtamed from 4 ronnes of this limestone.

. Determine the mass of carbon dioxide (COx) relersed per kilogram of limestone during thermal

decn ||;'-J--!I‘.I|'-|'|
]

me. I the goal is to produce 3 tonnes ol lime (Ca0), estimate the amount of hmestone reguired, based on the

,_'_,.r- [ ZIvEn composition
Z 2] Ethylens (C:HL) s oxidized to produce ethylene oxide (C2HJOY. 130 kmal of ethylene is fed to the
reactor. The product coninins 80 kmol of ethylene oxide and 9 kmol of carbon dioxide
(C0 0 U sing this information, answer the following

[ - Caleuiate the percentage conversion of ethylene in the reactog
[

alculate the percentage yield of ethylene oxide (CiHO) based on the ethylene fed.

b1 Ethylene oxide is manufactured by the oxidation of ethylene, 120kemal of ethylene and 120

: : 1 _— b Al . =il L
xamol of oxygen are fed (o the reactor. The conversion of ethylens
yield of C3H,0is 95. Calculate the

feactions taking place in reactor ire

e 18 75% and the percentage
composition of product stream leaving the reactor. Tha
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| You are provided with the ultimate ana
| :,,;l:.lglu

ht) 6f 3 residual fuel oil (RFO) sample: Carbon (C)
This fuel is Durned in a power-generatine hoiler using 30% excess
air. Using relevant combustion principles, molar masses. and air composition data from YOUur resources,
caleulate the tollowing: i. The theoretical drv air |"-"1“-IIF=:T|L:|1I. (in Sppropriale units) needed for complete 10 |
| combustion of the RFO. ii. The actual dry air _~'|-.]I_",Ir:|||,|-_:|l to the boiler, considering the 309 excess air. iii. The |
:l'.ll.*i!-!'r

lysis (by wejg
o, Hydrogen (H): 10%, Sulfur (5): 2%

composition of the dry flue gas leaving the

The ultimate analysis of coal sample is given below:
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] |
| And rest is oxygen. Calculate
| [ Theoretical oxygen requirement per unit weight of coal 10
1] The theoretical dry air requirement per ynit weight of coal
: i I'he flue gas composition |
| Assume that the coal is burnt with o , excess alf
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Butone (Cablio) 158 burmmed vsine 10% excess ur. [lsine relevant ¢ nemical cquanhons, moler masses, and 2ns

II_. nir-to-fuel ratia h_'l ul,'l_fll[ t1li Ih;_" R
. ed per unit weight of fuel bumed. dy The
§ per unit weight of fyel
| (Hal)) present in the exhaust gases per unit weight of fuel. ) The
pressure and 260°C temperature per unit weight af fiel bumed

| laws from your relerence materials, calculate o

to-fuel ratio by volume. ¢) The weight of dry exhaust gases forn

e lallow ng. a)

: AirreEal 1R the & E
moles of oxygen (L) present in the exhoust paeps

¢} The moles of wale;s VAP
Yolume of ik

1
& exhaust gnses ol | atm I




