
I. Course Name: Numerical Methods and Reservoir Simulation

2. Course Code: PE408

3. Semester f Year: Academic year 2025/2026

4. Description Preparation DatetlT /9/2025

5. Available Attendance Forms: classrooms and labs

6. Number of Credit Hours (96) / Number of Units (6)
48 Theoretical hours+48 lab hours=96 Hs

7. Course administrator's name (mention all, if more than one
name)
Name: Hasan Ali Azeez
Email: Hasan.Ali@alayen.edu.iq

8. Course Objectives

9. Teaching and Learning Strategies

o Presentation
.lnteractive learning
. Discussions
. Brainstorming
.Group Solving Problems
. Problem-Based Learning
. Self-learning

Strategy

;,rf

Course Description

Course Objectives Understanding the derivation of partial

differential equations

that govern flow in porous media.

Acquiring skills to numerically solv6

partial differential equations related to

porous media flow.
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10. Course Structure

.Presentation

.lnteractive leaming

.Discussions

.Brainstomlng

.Group Solving Pmblems

.Problem-Based Learning
.SelfJeaming

.Presentation

.lntcractive leaming

.Discussions

.Brainstorming

.Group Solving Problems

.Problcm-Bascd l.caming
.Self-leami

2
lecture
+ 2lsb

A2, A3,Bl,Cl Basic
Equations of
Fluid Flow in
Porous Media
(Part 2)

Theoretical
lecture &
computer lab
applications

.Prcsentation

.Interactive leaming

.Discussions

.Brainstorm ing

.Group Solving Problems

.Problem-Based Leaming

)

We

ek

Hours Required

Learning

Outcomes

Unit or

subjGct

name

Learning

method

Evaluation method

I 2
lecture
+2lab

Linear,
Lagrange,
Least Square
Method
(Linear &
Polynomial
Equations)

Theoretical
lecturr"'&
computer lab
applications

.Presentation

.lntcracl.ive learning

.Discussions

.Brainstorming

.Croup Solving Problems

.Problem-Based Learning

.Self-learning

2 2
lecture
+2lab

Review of
Matrix
Properties,
Determ inants,
Invene of
Marix

Theoretical
lectre &
computer lab
applications

.Presentation

.lnteractive leaming

.Discussions

.Brainstorming

.Group Solving Problems

.Problem-Based Leaming
.Self-learning

3 2
lectwe
+ 2lab

A2, A3,Bl,Cl Key Steps in
Reservoir
Simulation
Study: Clear
Objectives.
Reservoir
Charactcrizsti
on

Theoretical
lecture &
computer lab
applications

.Presentat ion

.lnteractive leaming

.Discussions

.Brainstorming

.Croup Solving Problems

.Problem-Based Leaming
.SellJeaming

4 2
lecture
+ 2l b

A2, A3,Bl,Cl Model
Selection,
Model
Construction,
Validation,
Predictions

Theoretical
lecture &
computer lab
applications

. Presentation

.lnteractive leaming

.Discussions

.Brainstorm ing

.Group Solving Problems

.Problem-Based Leaming
.Self-leaming

5 )
lecture
+ 2lab

A2, A3,Bl,Cl Types of
Fluids. Flow
Regimes,
Florv
Ceometry.
Number of
Flowing
FIuids

Theoretical
lecture &
computer lab
applications

6 2
lecture
+ 2lab

A2, A3,Bl,Cl Basic
Equations of
Fluid Flow in
Porous Media
(Part I )

Theoretical
lectue &
computer lab
applications

.Self-leam

A2, A3,Bl,Cl

42, A3,Bl,Cl

7



8 2

lecture
+2lab

A2, A3,Bl,cl Principles of
Finite
Difference
Approximatio
n (Finite
Difference
Scheme &
Discretization
)

Theoretical
lectue &
computer lab
applications

Theoretical
lecture &
computer lab
applications

.Presclrtation

.lnteractive leaming

.Discussions

.Brainstorming

.Group Solving Problems

.Problem-Based Learning
.Selt'-leaming

.Presentation

.lnteractive leaming

.Discussions

.Brainstorming

.Group Solving Problems

.Problem-Based Leaming
.Self-leaming

9 2
lecture
+Zlab

A2, A3,Bt,Cl Principles of
Finite
Difference
Approximatio
n (Explicit
Approximatio
n)

l0 2
lecture
+2lab

A2, A3,BI,CI Principles of
Finite
Difference
Approcifiatio
n (lmplicit
Approximatio
n)

Theoretical
lectue &
computer lab
applicaions

. Presentation

.lnteractive leaming

.Discussions

.Brainstorming

.Group Solving Problems

.Problem-Based Leaming
.Self-leaming

ll 2
lecture
+2lab

A2, A3,Bl,Ct Methods of
Solving
Systems of
Linear
Equations
(Part I )

Theoretical
lectr.rre &
computer lab
applications

l2 2
lecture
+2lab

42, A3,Bt,Ct Methods of
Solving
Systems of
Linear
Equations
(Part 2)

Theoretical
lecture &
computer lab
applications

.Prcsentation

.lnteractive leaming

.Discussions

.B rainstorm ing

.Group Solving Problems

.Problem-Based Leaming
.SelfJeaming

l3 2
lecture
+2lab

A2, A3,Bl,Cl Methods of
Solving
Systems of
Linear
Equations
(Part 3)

Theoretical
lectue &
computer lab
applications

. Presentation

.lntcractive leaming

.Discussions

.Brainstorm ing

.Group Solving Problems

.Problem-Based Leaming
.Self-leaminc

14

lectue
+ 2lab

A2, A3,Bl,Cl Methods of
Solving
Systems of
Linear
Equations
(Part 4)

Theoretical
lecture &
computer lab
applications

.Presentation

.lnteractive leaming

.Discussions

.Brainstorming

.Group Solving hoblems

.ttoblem-Based Leaming
.Self-leaming

l5 2
lecture
+ 2lab

A2, A3,Bl,Cl Simple I D
Linear Flow
with
Sources/Sinks
(Part l)

Theoretical
lecture &
computer lab
applications

.Presenlation

.lnteractive leaming

.Discussions

. Brainstorm ing

.Croup Solving Problems

.Problem-Based Leaming
.Self-leaming

.Prcsentation

.lnteractive leaming

.Discussions

. Brainstorm ing

.Group Solving Problems

.Problem-Based Leaming
.Self-l
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2

lecture
+2lab

A2, A3,Bl,Cl Simple I D
Linear Flow
with
Sources/Sinks
(Part 2)

Theoretical
lecture &
computer lab
app lications

.Plcsentation

.lnteractive leaming

.Discussions

.Brainstorming

.Group Solving Problems

.Problem-Based Leaming
.Self'-leaming

l7 .)

lecture
+ 2lab

A2, A3,Bl,Cl Introduction
to Types of
Boundary
Conditions
and Grid
Systems

Theoretical
lecture &
compuler lab
applications

.Presentation

.lnteractive leaming

.Discussions

.Brainstorming

.Gioup Solving Ploblems

.Problem -Based Leaming
.SclfJeaming

t8 2
lechre
+ 2lab

A2, A3,BI,CI Incorporation
ofBoundary
Conditions in
the System of
BIock-
Centered Grid

Theoretical
lecture &
computer lab
applications

.Prcsentat ion

.lnteracti ve leaming

.Discussions

. Brain storm ing

.Group Solving Problems

.Problem-Based Leaming
.SelfJeaminc

I9 z
lecture
+Tlab

A2, A3,Bl,Cl lncorporation
ofBoundary
Conditions in
the System of
Point-
Centered Grid

Theoretical
lecture &
computer lab
applications

.Presentation

.lnteractive leaming

.Discussions

.Brainstorming

.Group Solving Probleurs

.Problem-Based Leaming
.Self-learning

20 2
lecture
+2lab

Application of
Finile
Difference
Approximatio
n in 2D and
3D Systems
(Psrt t)

Theoretical
lectue &
comput€r lab
applications

. Presentation

.lnteractive leaming

.Discussions

.Brainstorm ing

.Group Solving Problems

.Pnrblern-Based Leaming
.Self-leaming

2t 2
lecture
+ 2lab

A2, A3,Bl,Cl Application of
Finite
Difference
Approximatio
n in 2D and
3D Systems
(Part 2)

Theoretical
lectue &
computer lab
applications

.Prcsentation

.lnteractive leaming

.Discussions

. Brainstorm ing

.Group Solving Problems

.hoblem-Based Leaming
.SelfJearning

)) 2
lecture
+2lab

A2, A3,Bl,Cl Application of
Finite
Difference
Approximatio
n in 2D and
3D Systems
(Part 3)

Theoretical
lecture &
computer lab
applications

.hesentation

.lnteractive leaming

.Discussions

.Brainstorming

.Croup Solving Problems

.Problem-Based Learning
.Self-learning

23 2
lecture
+ 2lzb

A2, A3,Bl,Cl Well
Modelling

Theoretical
lectue &
computer lab
applications

.Presentat ion

.Interactive leaming

.Discussions

. B rainstorm ing

.Croup Solving Problems

.Problem-Based Leaming
.Self-learning

A2, A3,Bl,Cl



2
lectue
+ 2lab

A2, A3,Bl,Cl Introduction
to the
Numerical
Simulation of
Multi-Phase
Flow tbrough
Porous Media
(Part l)

Theoretical
lecture &
computer lab
applications

.Presenlation

.lnteractive leaming

.Discussions

. B rain storm ing

.Croup Solving Problems

.Problem-Based Leaming
.Self-leaming

I l. Course Evaluation

Quizzes 100/o

Lab 300/o

Monthly exams 20%

Final exam 40%

Main references (sources)

Recommended books and references (scientific

journals, reports... )
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12. Learning and Teaching Resources

Required textbooks (curricular books, if any)

l.Petroleum Reservoir Simulation A Basic
Approach by Abou-Kassem J. H.. Farouq Ali S.

M. and Islam M. R,

2.Basic Applied Reservoir Simulation by Ertekin
T., Abou-Kassem J.H. and King G. R
3.Petroleum Reservoir Simulation by Aziz K. and
Settari A.

4. Heriot-Watt University. Reservoir Simulation.
Edinburgh. Scotland: HerioGwatt University (20l6l

https ://eng.alayen.edu.iq//colleg
es/e/42

Electronic References, Websites
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