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 وموائع المكمنمواصفات مقرر: خواص صخور 

Course Specification of: Reservoir Rock and Fluids Properties   

 

General information about the course المعلومات العامة عن المقرر 

1.  
 اطن الوقزر

Course Title 
  خواص صخور وموائع المكمن

Reservoir Rock and Fluids Properties 

2.  
 رهش الوقزر ورقوه

Course Code and Number PNGE 226 

3.  
 الظاػاخ الوؼتوذج للوقزر

Credit Hours 

 Credit Hoursالظاػاخ الوؼتوذج 
 الإجوالٍ
Total هحاضزاخ 

Lecture 
 ػولٍ

Practical 
 /توارَيطوٌار

Seminar/Tutorial 
 تذرَة

Training 

2 1 0 0 3 

4.  
 الوظتىي والفصل الذراطٍ
Study Level and Semester 

 Second year/Second Semester 

5.  
 )إى وجذخ(الوقزر الوتطلثاخ الظاتقح 

Pre-requisites (if any) 
PNR 212 

6.  
 ()إى وجذخالوتطلثاخ الوصاحثح 

Co-requisites (if any) 
 

7.  
 الوقزرذرص له َالثزًاهج الذٌ 

Program (s) in which the course is offered 
  

PETROLEUM AND NATURAL GAS ENGINEERING 

8.  
 لغح تذرَض الوقزر

Language of teaching the course 
ENGLISH/ARABIC 

9.  
 ًظام الذراطح

Study System 
SEMESTERS 

10.  
 هكاى تذرَض الوقزر

Location of teaching the course 
FACULTY OF PETROLEUM AND NATURAL 

RESOURCES 

11.  
 رهىاصفاخ الوقزاطن هؼذ)و( 

Prepared by 

Assoc. Prof. Mahyoub A. Saeed 

12.  
 تاريخ اعتماد مجلس الجامعة

Date of Approval 
2020 

 

 

Course Descriptionوصف المقرر 
 وصف الوقرر ر تالعرتية تالإنجليزيةوصف الوقرر ر 

 This course will introduce students to the basic petro physical 

properties of petroleum reservoir rocks as well as Physical and chemical 

properties of reservoir rock fluids. Laboratory experiments to measure 

reservoir rock and fluid properties will be conducted.  
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Course Intended Learning Outcomes (CILOs) تعلم المقرر مخرجات  
After completing the course, the student will be able to: :تؼذ الاًتهاء هي دراطح الوقزر طىف َكىى الطالة قادرا ػلً أى 

a1  Identify between reservoir rock types   

a2   Differentiate between porosity types    

a3 Differentiate between permeability 

types. 

  

a4 Differentiate between saturation for 

different fluids 

  

a5 Explain capillary pressure, 

compressibility, and conductivity of the 

reservoir rock 

  

b1 Analyze the different phase behaviors of 

the petroleum fluids 

  

b2 Solve the problem of unknown reservoir 

rock physical properties.  

  

b3 Solve the problem of unknown reservoir 

fluid and its physical properties and 

composition 

  

c1 Carry out experiments to Measure 

reservoir rock and fluids properties. 

   

d1.  work in team    

 

 :المقرر مع مخرجات التعلم للبرنامج مخرجات تعلممواءمة 
Alignment of CILOs (Course Intended Learning Outcomes) to PILOs (Program Intended Learning Outcomes( 

 مخرجات التعلم المقصودة من المقرر

(Course Intended Learning Outcomes) 

 مخرجات التعلم المقصودة من البرنامج

(Program Intended Learning Outcomes( 
 )تكتة جويع هخرجات الثرناهج كوا هي رهزا ونصا(

a1  Identify between reservoir rock types    

a2  Differentiate between porosity types   

a3 Differentiate between permeability types.   

a4 Differentiate between saturation for different 

fluids 

  

a5 Explain capillary pressure, compressibility, and 

conductivity of the reservoir rock 

  

b1 Analyze the different phase behaviors of the   
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petroleum fluids 

b2 Solve the problem of unknown reservoir rock 

physical properties.  

  

b3 Solve the problem of unknown reservoir fluid 

and its physical properties and composition 

   

c1 Carry out experiments to Measure reservoir 

rock and fluids properties. 

  

d1. work in team    

 

 تاطتزاتُجُاخ التؼلُن والتؼلن والتقىَن هىاءهحهخزجاخ التؼلن
Alignment of CILOs to Teaching and Assessment Strategies 

 

 :ىالتقىَنالتؼلُن والتؼلوهخزجاخ تؼلن الوقزر )الوؼارف والفهن(تاطتزاتُجُحهىاءهح أولا: 

First: Alignment of Knowledge and Understanding CILOs 

 هخزجاخ الوقزر/ الوؼزفح والفهن

KnowledgeandUnderstandingCILOs 

 اطتزاتُجُح التؼلُن والتؼلن

TeachingStrategies 

 التقىَن اطتزاتُجُح

AssessmentStrategies 

-a1  Identify between reservoir rock types Lectures 

discussion 

  

 

Written exam 

assignment 
- a2  Differentiate between porosity types 

-a3 Differentiate between permeability 

types. 

-a4 Differentiate between saturation for 

different fluids 

-a5 Explain capillary pressure, 

compressibility, and conductivity of 

the reservoir rock 

 

 هخزجاخ تؼلن الوقزر)الوهاراخ الذهٌُح( تاطتزاتُجُحالتذرَض والتقىَن:    هىاءهح ثاًُا:
Second: Alignment of Intellectual Skills CILOs 

 

 هخزجاخ الوقزر/ الوهاراخ الذهٌُح
Intellectual Skills CILOs 

 اطتزاتُجُح التؼلُن والتؼلن

Teaching Strategies 

 التقىَناطتزاتُجُح 

Assessment Strategies 

- b1 Analyze the different phase behaviors 

of the petroleum fluids 

Lecture 

Discussion 

Class contribution 

 reports 

 

Oral exam 

Oral presentation 

In class exercise 

 Achievement tests 
- b2 Solve the problem of unknown 

reservoir rock physical properties.  

- b3  Solve the problem of unknown 

reservoir fluid and its physical 

properties and composition 
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 :هخزجاخ تؼلن الوقزر)الوهاراخ الوهٌُح والؼولُح(تاطتزاتُجُحالتذرَض والتقىَنهىاءهح ثالثا:
Third: Alignment of Professional and Practical Skills CILOs 

 الوهاراخ الوهٌُح والؼولُحهخزجاخ الوقزر/ 

Professional and Practical Skills CILOs 

 اطتزاتُجُح التؼلُن والتؼلن

Teaching Strategies 

 اطتزاتُجُح التقىَن

Assessment Strategies 

- c1 Carry out experiments to Measure 

reservoir rock and fluids properties 

Lectures 

Discussion 

Class contribution 

Lab reports 

  

Oral presentation 

In class exercise 

Practical exam 
- c2 Carry out experiments to Measure 

reservoir fluids properties 

 

 :التذرَض والتقىَن حتؼلن الوقزر)الوهاراخ الؼاهح( تاطتزاتُجُ هخزجاخهىاءهح راتؼا: 
Fourth: Alignment of Transferable (General) Skills CILOs 

 هخزجاخ الوقزر
Transferable (General) Skills CILOs 

 اطتزاتُجُح التؼلُن والتؼلن
Teaching Strategies 

 اطتزاتُجُح التقىَن
Assessment Strategies 

- d1 work in team  Small group working 

Class contribution 

Reports 

Oral presentation 

  

 

 Course Content هحتىي الوقزر   
 

Theoretical Aspect الجاًة الٌظزٌ هىضىػاخ  

 الزقن

Order 

الوىضىػاخ الزئُظح/ 

 الىحذاخ

Topic List / Units 

 الوىضىػاخ الفزػُح

Sub Topics List 

ػذد 

 الأطاتُغ 
Number 

of 

Weeks 

الظاػاخ 

 الفؼلُح
Contact 

Hours 

هخزجاخ رهىس 

 التؼلن للوقزر

(CILOs) 

1 
Introduction 

 

Reservoir rock definition 

Reservoir rock types 

Carbonate reservoirs 

Sandstone reservoirs 

            Fractured reservoirs Reservoir 

fluids definition and types  

1 2 a1 

2 
Reservoir Rock 

Porosity 

Definition        

Types 

Absolute porosity 

 Effective porosity 

 Factors affecting porosity 

Methods of determining porosity 

averaging porosity 

2 4 a2,b2,c1 

3 

Rock 

Permeability 

 

 

 

Definition 

 Darcy law 

Types 

     Absolute 

     Effective   

Relative Permeability   

Methods of determining permeability 

2 4 a3,b2,c1 
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4 
Rock 

compressibility 

Definition 

Types 

Methods of determining compressibility 
1 2 a5,b2,c1 

5 

Capillary 

pressure and 

wettability 

  

Definition 

Types 

Methods of determining compressibility 

Oil Wet and Water Wet Reservoirs. 

1 2 a5,b2,c1 

6 Fluid saturation   

 Definition 

Methods of determining saturation of 

reservoir rock 

Importance of fluid saturation 

1 2 a4,b2,c1 

7 
Reservoir rock 

resistivity  

Resistivity definition  

Importance of fluid saturation 

measurement of electrical properties of 

reservoir rocks 

1 2 a5,b2,c1 

8 

Physical 

properties of 

petroleum fluids 

Oil physical properties 

Gas physical properties 

Water physical properties 
1 2 a1,b3,c2,d1 

9 

Chemical 

properties of 

petroleum fluids 

Oil Chemical Properties 

Gas Chemical Properties 

Formation Water Properties 
2 4 a1,b3,c2,d1 

10 
Hydrocarbon 

phase behavior 

Multi Component System 

Pvt Diagrams 2 4 a1,b1,c2,d1 

 
 ػذد الأطاتُغ والظاػاخ الفؼلُح

Number of Weeks /and Contact Hours Per Semester 14 28  

 

Practical Aspect (if any)  )الوىضىػاخ الؼولُح )إى وجذخ 
 

 الزقن

Order 

 التجارب الؼولُح/ التوارَي / تذرَثاخ
Practical / Exercises/Tutorials topics 

 الأطاتُغػذد 
Number of 

Weeks 

الظاػاخ 

 الفؼلُح
Contact 

Hours 

رهىس هخزجاخ 

 التؼلن
Course ILOs 

1 Reservoir rocks identification 1 2 a1,b2,c1,d1 

2 Porosity lab measurements 2 4 a2,b2,c1,d1 

3 Permeability lab measurements 2 4 a3,b2,c1,d1 

4 Capillary pressure and Wettability lab measurements 1 2 a5,b2,c1,d1 

5 Saturation measurement 1 2 a4,b2,c1,d1 

6 Oil properties 2 4 a1,b3,c2,d1 

7 gas properties 2 4 a1,b3,c2,d1 

8 Formation Water Properties 1 2 a1,b3,c2,d1 

9 Laboratory PVT calculation 1 2 b1,b3,c2,d1 
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الأطاتُغ والظاػاخ الفؼلُحاجوالٍ   
Number of Weeks /and Contact Hours Per Semester 13 26  

 

Teaching Strategies اطتزاتُجُاخ التؼلُن والتؼلن 
Lectures 

Class contribution 

Assignments 

In class exercise 

Reports 

 

Tasks and Assignments  والتكلُفاخالأًشطح  
   

 م
No 

 الىاجةالتكلُف/ 
Assignments/ Tasks 

exercise  الذرجح

 الوظتحقح

Mark 

أطثىع 

 التٌفُذ
Week 

Due 

 خزجاخ التؼلن

CILOs 

(symbols) 

1 Reservoir rock Porosity calculation Exercise 3 3 a2 

2 Reservoir rock Permeability calculation Exercise 4 5 a3 

3 Reservoir rock Saturation calculation Exercise 4 8 a4 

4 Hydrocarbon phase behavior Exercise 4 13 b1 

   Total Score  15إجوالٍ الذرجح 

 

Learning Assessment التؼلنتقُُو  

 الزقن

No. 
 أًشطح التقُُن 

Assessment Tasks 
 التقُُن أطىع

Week due 
 الذرجح
Mark 

ًظثح الذرجح إلً 

ذرجح ال

 Proportionحالٌهائُ

of Final 

Assessment 

 هخزجاخ التؼلن
CILOs (symbols) 

 الأنشطة والتكليفات 1

Tasksand Assignments 
3,6,8 15 10% a2,a3,a4,a5,b1 

   Quiz 3( 1كىس) 2

RANDOMLY 
5 3.3% a1,a2,a3 

3 
 اختثار ًصف الفصل

Midterm Exam 
W8 25 16.7% a2,a3,a4,a5 

 Quiz W12 5 3.3% a4,a5,b2,b3( 2كىس) 4

5 
 اختثار ًهاَح الفصل )ػولٍ(

Final Exam (practical) 
W 15 30 20% 

b1,c1,c2 

6 
 اختثار ًهاَح الفصل )ًظزٌ(

Final Exam (theoretical) 
W16 70 46.7% all CILOs 

 Total  ٍ100 150 الإجوال%  

 

Learning Resources   هصادر التؼلن 
 )اسن الوؤلف، سنة النشر، اسن الكتاب، دار النشر، تلذ النشر(. APAحسة نظام الوراجع  توثق

Required Textbook(s) تشَذ ػي هزجؼُي( )لاالزئُظح الوزاجغ  
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1. “Petro physics: Theory and Practice of Measuring Reservoir Rock and Fluid Transport Properties”, Third 

edition, Gulf Professional Publishing, 2012. "Basic Engineering Circuit Analysis", J. D. Irwin, Fourth 

edition, Macmillan, most recent edition 

2. Burck, Emily. Properties of Petroleum Reservoir Fluids, Internaional Development Corporation, 1975 

Essential Referencesالوزاجغ الوظاًذج 
3.Calhoun,jr.,J..C.,Fundamentals of Reservoir Engineering. University of Oklahoma Press., Norman, Ok. 

1976. 

4. Ahmed T. Hydrocarbon Phase Behaviour. Gulf Publishing Co. London, 1989. 

Essential References الوظاًذجالوزاجغ   
 

 

Course Policies الضىاتط والظُاطاخ الوتثؼح فٍ الوقزر 
 

1   Class Attendance حضور الفعاليات التعليمية 

- Students are expected to attend classes regularly and promptly. 

- The attendance should not be less than 80%. 

- If the student has been absent, he is responsible for finding out any missed material by 

consulting other students or going to the professor’s office hours. 

2 Tardy الحضور المتأخر 

- Attendance and arriving on time for the class are necessary. If the student is late, he will be 

prevented from class. 

3 Exam Attendance/Punctuality ضوابط الامتحان  

- According to the rules the student gets absent in the exam of the course. 

4 Assignments & Projects التعيينات والمشاريع 

- Papers survey or projects should be submitted by the time detriment by the professor. 

5 Cheating الغش 

- According to the rules, cheating is a serious offense and will always result in an imposition of a 

penalty. The penalties that can be started from the range of canceling the result of the course to 

canceling the student’s admission. 

6 Plagiarism الانتحال 

- Plagiarism is a serious offense and will always result in an imposition of a penalty. The penalties 

that can be started by making a zero mark for the work. 
7 Other policies سياسات أخرى 

- The student should by a commitment by the rules inside class and university. Therefore, he is 

expected to show respect for his classmate, instructors &others. 

 


