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Module Aims, Learning Outcomes and !ndicative Contents
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Module Objectives
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By the end of this module, students will be able to:
1. Develop analytical and problem-solving skills through the application of petroleum

engineering techniques.
2. Gain foundational knowledge of petrophysical properties and measurement techniques,

including bulk volume, grain volume, pore volume, and porosity.

3. Explore key reservoir properties such as permeability, capillary pressure, and wettability.
4. Perform and interpret subsurface logging techniques, including SP-log and gamma ray

analysis.
5. Recognize the contribution of geophysics to geological interpretation throuSh the study

of Earth's physical properties.

6. the methods of measurement. Petrophysical Rock Properties is an introductory module
focusing on the fundamental

7. The module provides students with:
8. A solid foundation in understanding reservoir characteristics, behavior, and management.
9. Provides students with the necessary knowledge and skills to analyze reservoir behavior,

predict
10. performance, and make informed reservoir development and management decisions.
11. lt is a foundation for more advanced reservoir engineering modules and prepares

students for practical oil
12. and gas industry applications.
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Outcomes
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A2 A2.l Define and understand the basic principles ofpetrophysical (porosity,

Permeability. compressibility, capillary pressure)

A2.2 classif and dcscribc pctrophysical propcrtics one by onc

Apply mathematical calcularion by using data obtained by measurements

A2.3 compare among the different petrophysical properties

A3 A3.1. identify core (rock sample) leam how to prepare it for experiments

A3.2. classify the type ofcores and start to do the experiments (volume of bulk

volume ofgrain. porosity, saturation) ...etc

A3.3. Analysis data ofthe experiment (procedure,

Collect results and analyze data

a
j1
a

B1 B I.l Function cfficicntly as an individual

B 1.2 Function as a member of multidisciplinary and multicultural

Tcams

s2 82.l Communicatc cffcctivcly - graphically with a rangc of audicnccs using

contemporary tools.

B2.2 Communicatc vcrbally and in writing with a range ofaudicnccs using

contemporary tools.
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lndicative Contents
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c2 C.2.1 Plan cngincering projccts. taking into considcration other tradcs rcquircmcnts

C.2.2 Supervisc and monitor cnginecring projccts, taking into considcration

other trades requirements.

1. lntroduction to Petrophysics and Core Analysis

2. Porosity, Rock Compressibility,

3.Permeability, Permeability-Porosity Relationships,

4.Capillary Tube Models of Porous Media, Carman-Kozeny Equation, Tortuosity, Poiseuille's Law,

5. Oarcy's law; measurements of permeability,

6.Fundamentals of Reservoir Fluid Flow, Types of fluids in the reservoir, Flow Regimes,

T.Reservoir Geometry, Linear Flow, Horizontal Flow, Vertical Flow,

8.Radial Flow, Spherical and Hemispherical Flow,

9.Flow in Layered Systems, Averaging Techniques,

10. Flow in Channels and Fractures,

11.Gas flow, The Klinkenberg Effect,

l2.Reservoir HeteroSeneity,

13,Fluid Saturation, Wettability, Surface and lnterfacial Tension,

14. Capillary Pressure, Capillary Hysteresis, Leverett l-Function,

15.Effective and relative permeability,

15. Estimation of Hydrocarbons in Place, Net to Gross.

17.Two Phase Flow Through Porous Media; Linear Flow (Piston Like, Leaky Piston)

18. Fractional Flow Equation; Buckley Leverett Equation

this moduh provides essential foundational knowledge for students pursuing careers in subsurface

resource exdoration and da/elopment. lt emphasizes the integratron of scientific reasonin& data

interpretation, and societal context in petoleum enBineerirE practic€.

students will:

. Apply the scientific method to investigate subsurface phenomena and draw conclusions based on

empirical, verifiable addence.

. Anatyze the impact of scientific theories, technological advancements, and engineering discoveries

on petrohum exploration and theirbroader implications for society.

. Demonstrate ffitical thinking and analy,tical skills in evaluating geological and petrophFical data,

includingthe abilityto question assumptions and assess data reliability.

. Recognize that real-world data often contain uncertainties and develop strategies to interpret such

data using sound judgment, domain knowledge, and contextual understanding.
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Learning and Teaching Strategies
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Strategies

Teaching/lraming Strategies include:

1- Direct lnstruction in dassroom,2 hrs per week.

2- Cassroom Discussions

3- tests, quizes, dass participation, projects, homeuork assignments, presentations.

4.lab and experimental

Methods of assessment for students.

1- Compulsory exercises

2- Quarterly exams.

3- Discussions and assignments for project.

Student Workload (SWL)
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Structured SWL (hr/sem)
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Structured SWL (hrlw)
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Unstructured SWt {hr/sem)
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4

Total Swt (hrlsem)
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Module Evaluation
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Time/Number Weight
(Marksl

week Due
Relevant LearninS

Outcome

Formative

Assessment

quizzes 2 10% (10) 5 and 10 42, St

Assignments 2 70% l70l 2 and 72 A2, C2

Proiect 7 10% (10) Continuous 42,52 C2

Report 1 13

Summative

Assessment

Midterm Exam 7 hrlT 10% (10) A2, 81

Final Exam 3 hrs/1 so% (s0) 16 A2, 43,81

Total assessment 100% (100)

4

97
Unstructured SWL (hr/w)

k:r 't qJtJall *:-lt..P r9"FJt ,J":.Jt

10% (10) 42,82 C2
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Delivery Plan (Weekly Syllabus)
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Material Covered

week 1
. lntroduction to Petrophysics and Core Analysis

Week 2

2. Porosity, Rock Compressibility,

Week 3

Capillary Tube Models of Porous Media, Carman-Xozeny Equation, Tortuosity, Poiseuille's Law

Darcy's law; measurements of p.rm€ablllty, Fundamentals of Reseruoir Fluid Flow, Types of fluids
in the reservolr, Flow Reglmes

Week 4

week 5
Reservoir Geometry, [inear Flow, Horizontal Flow, Vertical Flow, Radial Flow, Spherical and
Hemispherical Flow

Flow in Layered Systems, Averadnt T€chniques
Flow in Channels and Fraclures

week 6 &7

W€ek 8

Gas flow, The Klinkenberg Effect

Week 9

Reservoir Heterogoneity

week 10 Fluid Saturation, Wettability, surfa€e and lnterfacia I T€nsion

Week 11
Capillary Pressure, Capillary Hysteresis, Leverett J-Function

AZ.1 42.2

42,7 42,3

.1 A2.3 82

.2 A3.1 82

42.7 42.2

A2.1 A2.2
81.2

N.7 !.2.2
BL.2 82.2

1A2.2 A3.3

1 A2.2 A3.1

1A2.2 A3.2
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A2 .1 A2.2 A3

42 C2 83

.2 42.7

Week 12

Effective and relative permeability

week 13

Estimation of Hydrocarbons in Place, Net to Gross

Week 14 Project Presentation Mini qull

Week 15

Two Phase Flow Through Porous Medla; Linear Flow (Piston Llke, Leaky Piston) Fradional Flow
Equation; Buckley Leverett Equatlon

Delivery Plan (Weekly tab. Syllabus)
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'l

Material Covered

Week I ( orE (utlnfl f|d Fr?.rdkn

week 2 C(xr, rlcainl d dMnt

lry€ek 3 R(x t hull \ olurtr d'{.nrlMrirn br u\itrti, rlrtx!

We€k 4,5 RUI bull rolunr dfl.mrlMlnm bt urinA nrr( un purnp F)rt,riBrt.r

week 6 Rlx r boll rdumc d.r.nnln lkn bir uJnX clcr irl( prr.rrntfr

Week 7,8 Rql ptr v.r'rrrF dd.rmlDalio br !.xrraritn m.drod

Wrek 9, 10 Rfl'l po.r v,lurr d.r1rrniturl(x| bt lrlltr ury lnF.tk o n (hod

We€k 11 R(rr srdn volurlf d"l6min lion bl .lr lnl.<lkm nl.rlxi ltob. rlcihdl

Week 12 Ro<l Br.ln lolulnr &rrrmiorion t y crurilllg r|arhxl

week 13 Abslur" FmElbillN d"rrf rdrutkn br urint llquH Fmr.rrl6

Wecl 14 Abiolut. Fm..bllhv d.rl.f|drdtrl bl uilnt X.r p.rrn. rlrl.r

Rorlduil nuH rcur.llan d€l.fnrirlllfi bv ltlal r {hii
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Learning and Teaching Resources
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Text Available in the [ibrary?

Required Texts
Amyx, Petroleum Reservoar Engineering Physical

Properties, 1960

0 Tarek Ahmed, Reservoir Engineering handbook,
fifth Edition,201

Yes

yes

Recommended

Texts

websites

Grading Scheme
c-,1-.1.tJl Ja.h;.

Group Grade ;-tiil Marks % Definltion

Success Group
(s0 - 1001

A - Excellent Jlj:"1 90 - 100 Outsta nding Performance

B - Very Good 80-89 Above average with some errors

C - Good 70-79 Sound work with notable errors

D - Satisfactory t.* 60-69 Fair but with major shortcomings

E - Sufficient +i, 50-59 work meets minimum criteria

FailGroup
(0 - 49'

Fx - Fail (Att 
"Jr 

J19) !*! (4s-4e) lMore work required but credit awarded

F - Fail (0-44) considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark

of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adiustment to marks awarded by the original marker(s) will be the automatic

rounding outlined above.
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