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Course Title: Reservoir Engineering 

Fundamentals 

 

Instructor: Dr. Dmour Hazim Nayel AB.,  

Associates Professor  

Instructor Assistant: Dócs Roland, teaching 

assistant 

Code: MFKOT720024 

 

Responsible department/institute:  

GMTSZ/KFGI 

Course element: Compulsory 

Position in curriculum* 

(Which semester): 2 (1) 
Pre-requisites (if any): no 

No. of contact hours per week (lecture +  

seminar): 2+2 

Type of Assessment (examination / practical 

mark / other): examination 

Credits: 6 Course: full time 

Task and purpose of the subject: 

To provide the students with a solid understanding of the basic principles of fluid flow in porous 

media, including Darcy’s law, reservoir fluid properties and the fundamentals of oil reservoir 

engineering; reservoirs classification, oil in place, recovery factor, performance prediction, and 

water influx calculations, laboratory measurements and calculation methods determination, as 

well as volumetric and statistical determination of hydrocarbon in place (reserves). 

Competencies to evolve: 

Knowledge: T1, T6, T7, T8, T11 

Ability: K1, K6, K7, K8, K11 

Attitude:  

Autonomy and responsibility: F1, F4, F6, F7 

 

Assessment and grading: 

Students will be assessed with using the following elements.  

Attendance: 5 % 

Homework 10 % 

Midterm exam 40 % 

Final exam 45 % 

Total 100% 

It is possible to make up for an unsuccessful or unwritten midterm exams in the last class of the 

semester. 

Grading scale: 

% value       Grade 

90 -100%     5 (excellent) 

80 – 89%     4 (good) 

70 - 79%      3 (satisfactory) 

60 - 69%      2 (pass) 

0 - 59%        1 (failed 

 

Compulsory or recommended literature resources: 

 

Craft and Hawkins: Applied Petroleum Reservoir Engineering, Prentice Hall, 1991, ISBN 0-13- 

039884-5 

Towler: Fundamental Principles of Reservoir Engineering, SPE Textbook Series, Vol.8., 2002,  

ISBN 1-55563-092-8 

T. Ahmed: Advanced Reservoir Engineering, Gulf Publishing Co. 2005, ISBN-13: 978-0-7506- 

7733-2 

T. Ahmed: Reservoir Engineering Handbook, Gulf Publishing Co., 2001, ISBN 0-88415-770-9 

L. P. Dake: Fundamentals of Reservoir Engineering, Elsevier, 1978, ISBN 0-444-41830-X 

János Török, Lipót Fürcht, Tibor Bódi: PVT Properties of Reservoir Fluids. (Book). University of  

Miskolc Miskolc, Hungary 2012. ISBN 978-963-661-988-5 p. 1-192 

 



 

Féléves ütemterv / Course schedule 

Dátum, 

date 

Hét, 

week 

Téma, subject 

2024.02.16. 1. Fundamental properties of porous media. 

2024.02.23. 2. Porosity, Compressibility, Specific surface area 

2024.03.01. 3. Saturation, Wettability and determination of capillary pressure 

2024.03.08. 4. Determination of the permeability of a porous media 

2024.03.15 5. Determination of the two-phase and relative permeability 

2024.03.22 6. Exam no.1 

2024.03.29. 7. Electric properties and the tortuosity of a porous rock 

2024.04.05. 8. Equations of state 

2024.04.12. 9. PVT correlation for natural gases 

2024.04.19. 10. PVT correlation for saturated black oils. PVT correlation for under 

saturated black oils 

2024.04.26. 11. Equilibrium calculation of two phase hydrocarbon systems. PVT 

correlations for water 

2024.05.03. 12. Exam no.2 

2024.05.10. 13. Viscosity correlations for petroleum reservoir fluids 

2024.05.17. 14. End of semester, writing supplementary tests 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Sample of Midterm Exam no.1: 

 

Darcy’s Law 

 

• A confined aquifer has a source of recharge, figure below. 

• K for the aquifer is 50 m/day, and n is 0.2. 

• The piezometric head in two wells 1000 m apart is 55 m and 50 m respectively, 

from a common datum.  

• The average thickness of the aquifer is 30 m, and the average width is 5 km.  

Calculate: 

•  The rate of flow through the aquifer 

• The time of travel from the head of the aquifer to a point 4 km downstream  

*Assume no dispersion or diffusion 

 
 

 

The solution 

 

GIVEN EQUATIONS 

 

• V = – K (∆h/∆L)        

•  Q= VA 

•  Q= – KA(dh/dL) 

• V = Q/A,  v  –∆h, and  v  1/∆L 

• Q = A vD = AV Vs 

• VS = VD ( A/AV) 

• VS = VD ( AL / AVL ) = VD ( VT / VV ) 

• Vv / VT = n  the soil porosity 

•  VS = VD/n 

Where:  



Q = flow rate A = cross-sectional area of material   AV= area of voids Vs = 

seepage velocity    vD= Darcy velocity  VT = total volume VV = void 

volume 

 

 

• Cross-Sectional area=    30(5)(1000) = 15 x 104 m2 

• Hydraulic gradient =     (55-50)/1000 = 5 x 10-3 

• Rate of Flow for K = 50 m/day  Q = (50 m/day) (75 x 101 m2) = 37,500 

m3/day  

Darcy Velocity  V = Q/A = (37,500m3/day) / (15 x 104 m2) = 0.25m/day 

and 

• Seepage Velocity:                             

Vs = V/n = (0.25) / (0.2) = 1.25 m/day (about 4.1 ft/day) 

• Time to travel 4 km downstream:  

T = 4(1000m) / (1.25m/day) = 3200 days or 8.77 years 

• This shows that water moves very slowly underground. 

 

 

Sample of Midterm Exam no.2: 

 

 

Question no.1 

 

An incompressible fluid flows in linear porous media with the following 

properties:  

 

 
 

 

 

 

 

 



Question no. 2 

 

Calculate the pressure difference, i.e., capillary pressure, and capillary rise in an 

oil-water system from the following reservoir data: 

 

 

 



Sample of Midterm Assignments 

 

Assignment no.1 

 



 

 

 

 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Assignment 2 

 


