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1- Floating-point operations per second (FLOPS)

2- https://unesdoc.unesco.org/ark:/48223/pf0000386670, accessed on Feb. 2024

3- https://en.wikipedia.org/wiki/Fourth_Industrial_Revolution

4- Digitalization 5- Megatrend 6- Matlab
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1- Visual Basic for Applications (VBA) ~ 2- Sensitivity analysis 3- Case studies

4- Regression 5- Aspen Plus
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7- Built-in 8- Graphic user interface (GUI) 9- High-level programming languages
10- Matlab 11-Python 12- https://www.scilab.org

13- Octave 14-xcos 15~ Simulink
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1- Computer-Aided Design (CAD) 2- Block Flow Diagram (BFD) 3- Process Flow Diagram (PFD)
4- Piping and Instrumentation Diagram (P&ID)
5- https://www.aspentech.com/en



YV LoyS 0dgim Cnsy g eyl Jow doo e

(o (gt 5o adyd Jluzss slasyglis Y=Y
4 el oael 5529 45 (sasaz slayll sl sl Jlu jo Jlzes slagysld gy cdpin b
Sl solas Canpd ) Jga 58 s e )5 0l Jglase slasyglid 51 513 cole au slanyas
el 00 085l couds cwiige 53 giakio § gl 05 L sy s Jlinous Cosiie slasslid

(o (oA 30 (520 9 (gl 31 )5 b Ay Jlizmsd i SLasyglid ) Jgu

Lopls Szl Gy Gld el | i,

CENERIERIE S TE CIPE WULETR SRV PVAR WAL
325 S Oley (i 9 Uil ¢ | sl ol Jluzws a3 b Ol en o900

ol 5l (b wld dee 5 lwaigs o | L o joras Sluigya g 380 (Gylwad
)99 @5‘9 LgL&:o.)l.)

(Guoetal., 2023)

sslége
Jbezwo

Al S asile) aBly (glad o (g5luvds
(385 bamme 455 g peal sl o | samans boe (slasbly 315 L (olers
L5l silme ol o | Dbt s oS sloslaiul g )L (Lalss | (55lne

Gl ooyl o | 5> > LAl gz ols (sl

2B S
Blymsiloans b (55 (sl ¢ | (oly sl o (Hlims sloa pogsl
Loss ol 5l (o2eS U slad sl e | Jalas oslonl e (amld jas aile)
Sl il bz raliSShraley |l )8 550 5 4z gLl g plliea
S3lme oEzylogl o S5 50

flem 19>

oés}él

Slhles icj_: ;—t “-*-’J‘bu“'“’ L L oldblopsd g gl pll b
I Se =
My ooyl Sllre aulie (6,585 ¥
O9% ol Sloas sloslacwl e Lils o
o9 &)l¥ley- bl lajls i

I¥se ilodis o ,
S e b ok s stz Sl Sl el |
WLl el bolse b o e € s el ilestienl |

9,10 glgil (b o

by cons 3L
(Little, 2023) spa> (sl ygea¥gnrd >l o Syoan sloaith st A e

el

pllazdy i g Jslocte Jluzms (sl s)slid (e (835 (s (S sod a5 ol ;S5 4y o3¥

(dlae slosyslid 5l 95 (oS & 8ly 5o (Sl 65890 vl vaxd, g slagyslid (> 0l
(oK wisle cbogiye byl olan &) (o giae (90 g 0313 pole aild (gluwanes asbe
Cadly wsile (2laisyald 5o sl el ST Olsie 4 (segiae ep izmes s
eyl )l SG lgae 4 OlsSee |y (segae (i @Bly 53 1o S 2 00933 5 (5l
S5ee Canndly aisle o5 slahl 3l 5 Jluzms (Lo sysld el Lyl 531y (55 ot 45 sl
gos (Jlozms Jo o cepw o cano ( Bk slcnlos S il adge (e gras 98 g 0098l



oo swkigee sb39al S o Jlizmsd (SLacsyglid it YA

ool Lo g5l ol sl m3¥ 130 (Little, 2023) el ssa sla 5y5L3 (59, (55l d5ake s i
ot lio Sl L slos,gl, (Feise & Schaer, 2021) 0 log  gwdige g0l 58 sloig
Comdly (gamanw ol sl copnl sl gsls sanl Jlw )e jo 4 sas o olis Jlusws
ol o TS waalss lan ol caeal Jlizns (651890 9 (o giae (g Tongidl caadly gl
03958l Caably 9 (§5lome paBly b menio 3 039581 )l adsi )5 (G0u0)3 £ 5l i et OLe
2945 315 (glojag el o gian (hg LS )0 (55l 99 ol gl 1 TasS el olazs!

g n a4 o sl sy

S5l 5 0038l CaaBly N-V-Y
Sl cosdly lasl as ), of Olss oo a5 (ghlome CuxBly 5 00458) codly 5l ooliwl £og0
S5 (gdaie SYlie yo ‘J->‘ o (st 5o Jlad (6150b (i il SO plsie 4 vasl
o d)bco)ya}ﬁ)lf‘é)w 9‘.».13‘5)0 (M)So \ Jsd? e 45)5JQQLQ.® el ods c_‘i‘g Coo
asle byl SaS ey 1)l gylome conbly axd i elosl o 0S| 0 auyo |y 2Bly (glad S
S50 9abee f el L i jeb 4]y 395 (pratt slaSie g K sl sl iSiiws
b L as oigal 5o lnl ol 5l eslitwl oS o i (Gdmds aSblSEly g5lwas e
318 5w O 99y (loowts = Sopd odzmy slaonsny 5 sanhd Sl 5l g)lsone 5
99 3 Ui A o (cwdigee 9l 58 (65Lme cadly 5l ooliwl Al o9y dalgs ohe L
Shls sliars axly SO (OBt o8zl capd (i 00SCilS j0 08,5 sojb i a0
axgi (Bell & Fogler, 1996) lawgi (g5l candly (53,015 aliyy G B jo « cacBlS 95T,
Oy Aiinilgs oo 9 50D o (Silome (liard Alg SO o)l Gligmasls awliy ol jo s eols
ooy Sl (53,500 SlaaY 4 09)5 L 5, Lo oo ;0 aJllS 15T, S (s3lusloly 5 msye
o 50 oS e lin  JoSge e jo >, Ol oot Jlad it g concdBlS slavo i au dgis
Lgs a2y (slme 195 Boplo 51 plo ok ulaiis Ay el (sl s3lome Bl Slil S o0
Siloee cadly ol SO 5 (Pirola et al, 2020) 0 .0 8yee g 00ld dxwgs (Norton et al., 2008)
Cendly o ools dnwgs pla cis udads axly sl DYNSIM (Solis jludns o 4SS L

odalie 51,518 Colie o (60,5 lgS oo 0 oS3 (suld ol sla Jow b asuilis (g5l

1- Virtual Reality (VR) 2- Augmented Reality (AR)

3- https://newsinsightace.com/2023/05/29/digital-chemical-industry-market-size-share-and-trends-analysis-re-
port-2023-2031-2/

4- https://www.insightaceanalytic.com/report/global-digital-chemical-industry-market-/1190

5- Semi- and fully immersive virtual reality
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Please prepare a business plan for a minirefinery with the capacity of 200 BPD

crude oil in 200 Words.

4% AiBusinessPlan Poe

| wish to establish a mini-refinery with a capacity of 200 barrels per day (BPD) for the
efficient processing of crude oil, meeting the local demand for refined products and
reducing dependence on imports.

Component Description
Idea Name Petrolite Refinery
One Liner Providing a local, sustainable solution for refining crude oil with a 200 BPD mini-refinery,
meeting the demand for quality refined products in the region.
T Local oil producers, small-scale refiners, and distributors in need of reliable and efficient
arget User Persona

refining services.

Dependence on imports for refined products, lack of local refining options, high

User's pain Points transportation costs, limited access to quality refined products.

Refining operations, logistics management, quality control, customer relationship

Key Activities
management.

Key Resources

Mini-refinery unit, skilled workforce, crude oil supply agreements, product storage facilities.

Key Partners

Local oil producers for crude oil supply, distributors for product sales, chemical suppliers,
industry associations for networking and collaboration.

Idea Validation Steps

Analyze local market demand and competition, conduct feasibility studies on technical and

economic aspects, gather feedback from potential users.

1st Year Cost of
Operation

Estimated $5 million, including equipment setup, operational expenses, crude oil
procurement and marketing costs.

Obtaining necessary regulatory approvals and permits, securing reliable crude oil
supply, maintaining competitive pricing, ensuring efficient operations and adherence to
environmental and safety standards, managing market fluctuations in crude oil prices and
demand for refined products.

Potential Business
Challenges
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OpenOffice (Calc), LibreOffice, COCO . .
DWSIM Excel, Aspen HYSYS, Aspen Plus SiXl g pr wilse
OpenOffice (Calc), LibreOffice, Python, Excel, MATLAB, Polymath, Mathematica, sae lslow
Scilab, Octave Maple, O-Matrix S =
A HYSYS, Unisi ign, A Plus, .
COCO, DWSIM, OpenModelica’ spen HYSYS L;’;‘gg;\j‘;s'gn SPERTIIS 1 113 gloans
Chemical Reactivity Worksheet (CRW) Phast auld sl
Minitab, Statistics Vol g Ll
MATLAB, Simulink, LabVIEW, HYSYS
ilab/X DWSIM ; ’ ’ ’ ol)8
Seilab/Xcos, DWS Unisim, Aspen, Control Station ald Jos
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Octave, Scilab, NEOS Server, GAMS MATLAB, GAMS, Excel Lo
(demo) e
OpenFOAM, SimWorks Ansys Fluent, COMSOL Js! seoasay
Cost estimator, Matches, Costing Aspen Process Economic Analyzer, .
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Spreadsheet, DWSIM CHEMCAD, SuperPro Designer, CostOS, C ° stk
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. You
’ write Openmodelica code for a CSTR with first order reaction, volume of 2 m3, and
initial concentration of 3 mol/m3

ChatGPT

Here's an OpenModelica code for simulating a Continuous Stirred-Tank Reactor
(CSTR) with a first-order reaction, a volume of 2 m*3, and an initial concentration of 3

mol/m*3:

model CSTR_FirstOrderReaction
// Parameters
parameter Real V = 2.0 "Volume (m"3)";
parameter Real k = 0.1 "Rate constant (1/min)";
parameter Real Ci = 3.0 "Initial concentration (mol/m*3)";

// Variables

Real C "Concentration (mol/m#3)";
Real Q "Flow rate (mA3/min)";
equation

// Reaction rate equation

der(C)=Q/V* (Ci-C)-k* G

// Flow rate equation (input)
Q=10;

initial equation
c=ci

end CSTR_FirstOrderReaction;

- ChatGPT3.5 L ouuis uugi OpenModelica 3810, oS4 S
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