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A i) Salal [ pkall &y LY
pnil) A8y 50 | aladl) A8y )b £ sasall ) Baa gll an) 4 pthal) alail) cila A | cilebud) £ sead)
Slaial ) Introduction to the steps for technical D4, D3, D2, DI .
o For=as reading and writing in English. 2 ¥ g )
Establishing purpose, identifying D4, D3, D2, DI 2
audience or readers, considering a
A58l s | context for writing, determining scope Sl e O]
and coverage, and selecting the
medium.
Brainstorm to determine what you D4, D3, D2, DI 2
already know and conduct research.
BB EBETS-tN Take note, interview for information, Gl & PO
create and use questionnaires, avoid
plagiarism, and document sources
Slaiial Checking your writing: error D4, D3, D2, DI 2 )
$_osax | correction — punctuate on and spelling. & B\ & s
i Writing an informal email
Student Résumé for an entry level D4, D3, D2, DI 2
Sl . position .(highligh.ti.ng pfofess’ional & 5 )
(52 credentials). Writing résumé for )
e licant with management o=
applican g
experience.
Advanced Résumé: Showing D4, D3, D2, DI 2 )
. romotion within a single company, )
R Foras P and combining funcgtional aEd ¢ E»JL»J‘
chronological elements.
Progress reports, activity reports, test D4, D3, D2, DI 2
BT EBETEN reports, special purpose internal Al & sl
proposals, and questionnaires.
Writing a progress report, activity D4, D3, D2, DI 2
Ol . report, test report, special purpose s ¢
= GIr=s inter;nal proposr;l, ang questri)or?rjlaire. Ol g sl
(continue)
PR . Typical Memo Format (Printed with D4, D3, D2, DI 2 . <
b GIr=s yIjéender’s Handwritten Initials) e g )
Bar graph (quantities of different D4, D3, D2, DI 2
Olaial . items during a fixed period). Bar . <
= GIr=s (column) gragph (showrzng the parts sl g )
that make up the whole)
Lkl s Headings used in a document. D4, D3, D2, DI 2 L..;al;l\ ? }..u.ui){\
‘)...n:.
Presentations and Meetings. Meeting D4, D3, D2, D1 2 )
Ol . agenda, e-mail to accompany an Sl & s
=y Foras agenda, minutes of a meeting, slides e
) for a presentation.
olatal i Informative abstract D4, D3, D2, DI 2 Gl & o)
For=> .
= e
okl . Documenting sources (e.g. APA, D4, D3, D2, DI 2 &l e Y
e @Iy IEEE, MLA, etc.) g
sl s Final exam (date to be assigned later) D4, D3, D2, DI 2 ? }'M‘YLJ\
e
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Philpot, S., & Curnick, L. (2013). Headway
Academic Skills: Reading, Writing, and Study Skills:
Level 2: Student's Book. Oxford University Press.
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A1) alall [ Rl 4y LYY
il Ahy b | aladl) 43y 5k £ 5 5all ) 333 ) sl L slhal) ablll cla Aa | cleld) £ 5!
Formulation of
o_pialaa (S pan Newtonian law Viscosity Newtonian law 2 ds¥le )
Viscosity
Formulation of 2
48l S Newtonian models mechanisms Newtonian models Sl g )
mechanisms
8 Goypas Newtonl;ri);ﬁleswr;(;tﬁl;lnlizzs\/lsco51ty models Newtonian 2 <lal) &w‘i‘
Jaial ~ ;
L;Aﬁ Gopan The equation of change igﬁ;’qtl;éitffn cﬁg Igl: 2 &l e s
s o G san Newtonian models mechanisms The equation of 2 &}-.m‘y‘
The equation of change change Al
. . 1 Yl
st | g | otematsgns | Formleions T2 ] e
Newtonian models mechanisms 2
o TBE-tN isothermal ,The equation of change isothermal systems aldl g )
systems
Viscosity 2
Glaial ) Viscosity distributions with more than distributions with . <
Gopas . . more than one Rl gaY)
=Yt one independent variable independent
variable
Formulation of 2
Akdlia S Velocity in turbulent flow Velocity in sl & sl
turbulent flow
Sl . Viscos.ity Flistribuj[ions with more‘than Velocity in 2 . )
TBE-tN Velocity in ,one independent variable bulent fl Ddilall g guY)
o turbulent flow turbulent flow
Shell momentum 2
PR . Shell momentum balances and bala'lnces' and gl &;e-w‘y‘
Al G viscosity distributions in laminar flow viscosity i
Y distributions in >
laminar flow
Formulation of 2 )
il PPN Interphase transport in isothermal Interphas.e S éwy‘
,systems transport 1n e
isothermal systems
Shell momentum balances and 2 )
Oladial . ,viscosity distributions in laminar flow | Shell momentum Gl & oY)
g GIr=s Interphase transport in isothermal balances e
) systems
Oladal . Interphase transport in isothermal Interphase 2 & &):“*:Y‘
=% Foras systems transport e
' Sh@ll m.om‘entlllm bglanceg and viscosity 2 )
sl s viscosity distributions in laminar flow distributions in ? ):MY\.
Interphase transport in isothermal . e (malaldl
laminar
systems
daland) Balall [ R Ay LYE
axdil) 48, 40 o) £ s gall g Bas glf ansl 4y glhaal) aletl cila A el & sl
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and control for chemical engineers

Oladl) W an A sailall aabdly ol

18




A Ca g i gal

fooRall am) LYY

A< )

t il Jay YA

Chem.E.503

i) [ Juadll ¥4

YoXN=Y LYo [ Jg¥) Juadl

bl 13 dlae) i LY

Y.¥

YA

ddaliall jguand) Jl&&) ¥

gJJa.b;

2(ASN) laa gl dae / (Al dpad ) clelad) aae VY

30 hrs./2 UNIT

()SS,,I @“\&AJ:-'\S\ \3\) g.ub.ﬂ\ o8l Jgoma pal VY

Ol (g3 il 2 WY
dr.anas.bdiwi@mu.edu.iq : 5 SV 3 )

2Rl alaa) LY

alrios Ll (ol o S5 ABSH Jliml alghal 383 pgd sk ) jkall 128 Cirgy
Llalal) 3lall ¥ olee aladiuly ddeally Aiall BN Jl) Jlae dag 42l DU
Sl el e )l Sy daliall duaall L pdlly (A gSill ¥ alaally cdalalsilly
dalatll guks ) dlaYl cclisal samie dadallg ¢ ol o ABSH Jlaly ol
Aadei o DUl S ¢ el Dlghy ABSH JUly shally a0 o Glglially gDl
Ladiiall Loyl aaleall gaadaig Gahi Vo Jall T oy cdiaall Luanigh dadasly) il

e liall Glileally Gisall e

saladl  dlaal

L)

alzilly asladll Cilbaili) LYo

Ja Glada 5 6338 pall @l ualaall (o e DA (o sl Al ) jaall (38
Gila ) Sl aedll e 5S05 A Ao laal) LaBlall 5 g sall Jilusall
R Al gl S (g 3 liae Aliel ae Ol Jelii Azl ) deluall
Clalgll e Adee s cV o aalial) o gidal s o(030AT5 2 m)
Jiiall S8 ol ae dpulad) sl ddall o jlall s dakiial)

da) i)

19




Lladl ol all dnlial) Allal) ¢l el ‘

Al Balall [ odal) Ay Y

i) A8y

Ry

£ 3 5all ) 23 ) ansl

L glladl) bl iy i
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introduction to Mass Transfer &
Review of Fundamentals

Recall basic
transport concepts;
distinguish
between
momentum, heat,
and mass transfer;
define diffusion
and mass flux

JaY! &}uY\

o s

458l

Molecular Diffusion in Binary
Systems (Ch. 17)

Derive and apply
Fick’s law; analyze
steady-state
diffusion in simple
geometries

Sl g gl
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Diffusion Through Stationary Media

Solve diffusion
problems with one
species stationary;
interpret equimolar

counter diffusion
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Diffusion with Chemical Reaction

Formulate and
solve diffusion-
reaction equations;
evaluate reaction
effects on mass
transfer

& g sa)
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Unsteady-State Diffusion

Apply transient
diffusion
equations; analyze
time-dependent
concentration
profiles

& sy
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Multicomponent Diffusion

Explain
multicomponent
diffusion behavior;
apply Stefan—
Maxwell equations

e s
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Estimation of Diffusion Coefficients

Evaluate and
estimate
diffusivities using
empirical and
theoretical
correlations
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Convective Mass Transfer
Fundamentals (Ch. 19)

Define mass
transfer
coefficients; relate
convective and
molecular transport
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Boundary Layer Theory for Mass

Analyze

el ¢ 5ul)
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Transfer concentration
boundary layers;
apply analogies
with momentum
and heat transfer
Dimensionless Analysis & Use Sherwood, 2
il Correlations Reynolds, and
J . . ES 0
Foyas Schmidt numbers; BAELFIPINY
o apply empirical
correlations
Interphase Mass Transfer (Ch. 20) Describe mass 2
transfer across <
- ; Aall & sl
Akdlia EBETIN phase boundaries; ¢ ?’m
apply two-film e
theory
Mass Transfer with Phase Equilibrium Analyze 2
equilibrium Rl )
Lidlia BTN relationships; solve & &,}u
gas—liquid mass e
transfer problems
olatal ) Diffusion with variable area Reactor with mass 2 Bl & Y
F2 transfer 5
= e
ol ) Advanced Topics & Case Studies Ideal binary 2 &l e R
FIr=s distillation col ;
(5 istillation column e
Review and Project Presentations Ideal binary 2
distillation column, )
A58l EBTSEN Reactor with mass ,&}“ Ll
transfer and Batch e o
reactor system
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L. . To diagnose problems of reactors in Characterization <
3 ypalaa gas . ; 5 ) Y
= ¢ operation and Diagnostics 2 IV g s
To predict conversion or effluent
5 jnlae pna concentrations in ex1st1ng/avq1lable Characterization 2 e tﬁf‘“‘y‘
reactors when a new reaction is used . . *
. and Diagnostics
in the reactor
b _palaa S Measurement of the RTD Res'i der}ce-Time 2 Sl ¢ }u“j\
Distribution (RTD) i
Function
. Residence-Time ¢
laial . A B\ M
=20 IEBTSIN Pulse Input Experiment Distribution (RTD) 2 & & g
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S Gopas Step Input Experiment Distribution (RTD) 2 el
Function
el , Integral Relationships, Mean Characteristics of 5 ¢ s
= @2 Residence Time the RTD el
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{Fx : Ll |
'S EBTN-EN Other Moments of the RTD the RTD 2 gladl g s
. RTDs in Batch and Plug-Flow RTD in Ideal . &
e # O ¢ Reactors Reactors 2 S
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A8 SO Single-CSTR RTD Reactors 2 el g gany
Simple Diagnostics and Diacnostics and )
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Ideal Reactors
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i | s PFR/CSTR Series RTD Diagnostics and 2 | FTD
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Al Sosaa One-Parameter Models Models for 2 S g )
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Nonideal e
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320 EBYES Two-Parameter Models Nonideal 2 .,
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Lecture Notes for Chemical Reactor Design
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H. Scott Fogler, 2008, "Elements of Chemical
Reaction Engineering”.
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. Thermodynamics laws Studying the basics of 3
Ad8la sk thermodynamics 1
. @b | analysis of open and dynamic Explain analysis of multiple 3
Ad8le systems systems 2
gk The phase rule Study the phase rule 3
o gk State function versus path Explanation 3
Ad8la function, Internal energy, 4
Equations of state for ideal
and real gas
o BT Fundamental equations, nderstanding Fundamental 3
A8l Mechanical energy balance juations, Mechanical energy 5
for open systems, balance
L EBV-Y Advance applications of  judy Advance applications of 3
Ad8le fundamental equations, fundamental equations 6
Velocity of
propagation of a pressure

26




wave, Nozzles and diffusers,
Convergent divergent nozzle
o ¢_bi | Pumping devices (multistage), | Understanding Pumps 3
A8l The Joule-Thomson 7
coefficient
o gk Transient analysis (unsteady Explain Transient analysis 3
Addlia states) 8
s_hi | Maxwell relations, Mnemonic | Study Maxwell relations 3
Olaial diagram 9
o ¢8| General relations for dU, dH, | Understanding General 3
Addlie ds, CV, and CP relations 10
ERVY The Gibbs energy as a idy the the Gibbs energy as a 3
B generating function, General generating function 11
residual property relations.
o ERVY The nature of equilibrium Study The nature of 3
Addlia (multicomponent system), equilibrium 12
Fundamental property relation
gk = Quiz 3
L’J\A_m\ 13
. ERVY = Report 3
S 14
o ERLY The chemical potential and  |plications and understanding 3
48l phase equilibrium, Partial
properties, Partial properties
in binary solutions, Fugacity 15
and fugacity coefficient, VLE
for pure species,
Chemical-reaction equilibrium
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ENGINEERING THERMODYNAMICS ,7th edition
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Introduction to chemical engineering Thermodynamics.
J.M.Smith

ENGINEERING THERMODYNAMICS ,3%, edition
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1. Separation Process Principles Chemical And
Biochemical Operations, Third Edition J. D. Seader,
Ernest J. Henley , D. Keith Roper.

1.Mechanical-Physical ~ Separation Processes.  Transport

Processes and Separation Process Principles (Includes Unit .
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Wastewater Treatment and Reuse Theory and Design Examples
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Qasim. The University of Texas at Arlington, Guang Zhu,
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Bird, R. B., Stewart, W. E., & Lightfoot, E. N.
(2007). Transport Phenomena (2nd ed.). John Wiley
& Sons.
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