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Dersin Adi Course Name
Kayac Ozellikleri Rock Properties
Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/\Week)
Kodu Yariyih Kredisi AKTS Kredisi | Ders UTygt”'a.mla 'I:agoratuar
(Code) (Semester) | (Local Credits) | (ECTS Credits) (Theoretical) (Tutorial) (Laboratory)
PET 212E 4 3 8 3 - -
Boliim / Program Petrol ve Dogal Gaz Miihendisligi
(Department/Program) | Petroleum and Natural Gas Engineering
Dersin Tiirii Zorunlu Dersin Dili Ingilizce
(Course Type) (Required) (Course Language)  |(English)
Dersin Onkosullari Yok
(Course Prerequisites) | (None)
Dersin mesleki Temel Bilim Temel Miihendislik Miihendislik Tasarim | Insan ve Toplum Bilim
bilesene katkisi, % (Basic Sciences) (Engineering Science) (Engineering Design) (General Education)
(Course Category 30% 40% 25% 5%
by Content, %)

Dersin icerigi

(Course Description)

Gozenekli ortamin temel fiziksel 6zellikleri; gozeneklilik, gecirgenlik, doymusluk ve elektriksel
ozellikler. Kayag/akiskan etkilesimi; 1slatimlilik, goreli gegirgenlik ve kilcal basing. Gézenekli
ortamda akiskan akisi: Darcy denkleminin sikistirilamaz ve sikistirilabilir akiskanlar igin
¢ikartilmasi. Lineer ve radyal akis denklemlerinin tabakali sistemlere uygulamasi. Ogrencilerin
dersle ilgili sunumlari.

Fundamental physical properties of porous media; porosity, permeability, saturation, and
electrical properties. Rock/fluid interactions; wettability concept, relative permeability, and
capillary pressure. Fluid flow in porous media: Derivation of Darcy's equation for
incompressible and compressible fluid flows. Linear and radial flow equations in layered
systems. Oral presentation on a specific topic of rock properties.

Dersin Amaci

(Course Objectives)

1. Rezervuar kayag 6zellikleri hakkinda temel bilgileri vermek,

2. Kayag ozelliklerinin rezervuar davranisi ve performansi iizerindeki etkilerini 6gretmek,

3. Kayag 6zelliklerinin kuyularin iiretim ve enjeksiyon davranisi lizerindeki etkilerini 6gretmek
4. Petrol, dogal gaz ve jeotermal sistemlerinin miithendislik tasarimlarinda, akigskan 6zelliklerinin
bilinmesinin neden énemli oldugunu anlatmak,

5. Kayag 6zelliklerinin elde edilebilecegi veya tahmin edilebilecegi hangi araglarin mevcut
oldugu hakkinda 6grencileri bilgilendirmek.

1. To provide students with basic knowledge of reservoir rock properties,

2. To explain the effect of rock properties on reservoir behavior and performance,

3. To explain the effect of rock properties on well production and injection performance,

4. To emphasize the importance of rock properties in engineering design of petroleum, natural
gas and geothermal system,

5. To acquire the students with the tools available to measure or infer the reservoir rock

properties essential for petroleum, natural gas and geothermal engineering studies.

Dersin Ogrenme
Ciktilar

(Course Learning
Outcomes)

Bu dersi bagartyla tamamlayan 6grenciler;

I Rezervuar mithendisliginin olmazsa olmazlarindan olan temel rezervuar kayag dzellikleri
hakkinda bilgiler edinecektir.

1. Kayag 6zelliklerinin rezervuar ve kuyu iiretim davranisinin tahmin edilmesinde ve
tasarimlanmasinda kayag dzelliklerinin ne kadar 6nemli oldugunu kavrayacaktir.

I1. Rezervuar/kuyu iiretim davraniginin tahmin edilmesinde gerekli temel kayag ve akigkan
dzelliklerine dayanan temel bilimsel yasalar1 ve prensipleri 6grenmis olacaktir.

V. [lgili mithendislik tasarimlarinda, kayag 6zellikleri hakkinda bilgi edinmek igin hangi 6l¢im
araglar1 oldugu ve bu araglardan elde edilen bilgilerin giivenirligi hakkinda bilgi edinmis
olacaktir.

Students who pass the course will be equipped with the followings:

1. Acquirement of basic reservoir rock properties,

11. Conceive the importance of the effects of rock properties on the reservoir and well performance,
111. Acquirement of basic laws and principles based on the rock properties governing reservoir/well
behavior.

1V. Basic knowledge of the tools and their accuracy and reliability to measure or infer rock properties
required in the related engineering design studies.




Ders Kitab:

1. PET212E Rock Properties, ITU Petroleum and Natural Gas Engineering,

(Textbook) Course Notes, M. Onur, 2007.
2. Petroleum Reservoir Engineering: Physical Properties by J. W. Amyx, D.
M. Bass, Jr. and R. L. Whiting, McGraw-Hill (1960) New York.
Diger Kaynaklar Properties of Reservoir Rocks: Core Analysis’’ by R. P. Monicard, Institute

(Other References)

Francais du Petrole Publications (1980) Gulf Publishing Company, Houston.

Odevler ve Projeler

(Homework & Projects

Ogrencilere dersi daha iyi anlamalar1 amaci ile genelde hafta da bir 6dev verilmekte
ve bu 6devler bir hafta sonra toplanmaktadir. Sene sonunda 6grencilerin en az beserli

gruplar halinde dersle ilgili herhangi bir konuda literatiir arastirmasi yapip bu
aragtirma sonuglarini en fazla 10 sayfa bir raporda 6zetleyip ve bir de 10 dakikalik bir

s0zlii sunum yapmalari istenmektedir.

Weekly homework assignments are made to students which are to be submitted in the
following week. Near the end of the semester, a group of students consisting of at
least five students are assigned with a term paper on a subject (a literature survey)
related to the course and then are asked to prepare a written report summarizing their

findings not exceeding 10 pages and to give an oral presentation.

Laboratuar Uygulamalar

(Laboratory Work)

Bilgisayar Kullanimi

(Computer Use)

Ogrencilerin 6devlerinde FORTRAN, C gibi bilgisayar dillerinde yazacaklari
programlari ve WORD, EXCEL, MATLAB gibi yazilim programlarini kullanmalar1

tesvik edilmektedir.

The computer programming languages such as FORTRAN and C as well as software
like WORD, EXCEL, MATLAB are encouraged in homework assignments.

Diger Uygulamalar

(Other Activities)

Ogrencilerin derse hazirlikli gelmelerini saglamak amaciyla, tarihi belirli olmayan
yapilan ddevlerle ilgili olan kisa sinavlar verilmektedir. Ayrica, derste islenecek tiim
ders notlar1 somestr basinda, ITU NINOVA sistemine verilmekte ve 6grencilerinin
ders notlarina daha dersin basinda ulagsmasi saglanmaktadir ve tiim 6dev ¢dziimleri
yine bu siteden her hafta 6grencilere duyurulmaktadir.

Students are given a few unannounced quizzes similar to homework problems during
the semester so that students not only are “encouraged” to attend the lectures, but also
come to class well prepared. In addition, all course notes are made available on the

ITU NINOVA system to the students taking the course and homework solutions on a

weekly basis are distributed to the students through the ITU NINOVA system.

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi Degerlendirmedeki Katkisi, %
(Activities) (Quantity) (Effects on Grading, %)

Y1l i¢i Sinavlan 2 30%
(Midterm Exams)

Kisa Sinavlar 4 15%
(Quizzes)

Odevler 10 05%
(Homework)

Projeler -
(Projects)

Dénem Odevi/Projesi 1 10%
(Term Paper/Project)

Laboratuar Uygulamasi -
(Laboratory Work)

Diger Uygulamalar -
(Other Activities)

Final Sinavi 1 40%
(Final Exam)




DERS PLANI

Dersin
Hafta Konular Ciktilan
1 Hidrokarbon rezervuarlarin ve yapilarinin tanitilmasi |
2 Gozenekli ortam tanimlanmasi, rezervuar kayag tipleri ve karakteristikleri; gdzeneklilik I-11
3 Akiskan doymuslugu ve gecirgenlik kavrami; mutlak, etken ve goreli gecirgenlik I-11-111
4 Gozeneklilik ve gecirgenlik 6l¢limleri ve doymusluk hesaplanmasi I-11-111
5 Darcy yasasi, gdzenekli ortamda dogrusal kararli s1v1 akis -1V
6 Kuyuya kararli 1sinsal (radial) akis, zar faktorii kavrami -1V
7 Paralel ve seri baglantili heterojen 6zelliklere sahip tabakali rezervuarlarda akis; biiyiik 6lgege l-1v
boyutlandirma problemi
8 Gozenekli ortamda gaz akisi; ideal ve olmayan gazlar; Klinkenberg etkisi, Darcy olmayan akis Il
9 Kilcal akis; Poiseuille Yasasi, Vizkoz laminar akis, gézenekli ortam i¢in ¢oklu-kilcal tiip Il
modelleri
10 Catlaklarda akis 1]
11 Cok fazli akis; kritik doymusluk, goreli gegirgenlik ve histeresis, Darcy Yasasinin gok fazli akis -1V
icin genellestirilmesi
12 Ara-yiizey gerilme kuvvetleri ve kilcal basing, 1slatirlik, kilcal basing-doymusluk iliskisi; Leverett | 11
J fonksiyonu
13 Rezervuarda doymusluk dagilimlari, farkli yogunluga sahip akiskan dokunak seviyelerinin Ini-1v
belirlenmesi, petrollii, gazli ve gegis bolgelerinde petrol ve dogal gaz rezerv miktarlarinin
hesaplanmasi
14 Kayag sikistirtlabilirligi, ortii tabaka etkileri, 6l¢tim teknikleri ve korelasyonlar; petrol, dogal gaz -1V
ve akiferlerde basing ve sicaklik gradyenleri ve hesaplamalari
COURSE PLAN
Course
Weeks Topics Outcomes
1 Introduction to hydrocarbon reservoirs and their structures [
2 Definition of porous media, characteristics of reservoir rocks; porosity I-11
3 Fluid Saturation and permeability concept; absolute, effective and relative permeability I-11-111
4 Porosity and permeability measurements and saturation calculations I-11-111
5 Darcy’s Law and linear steady-state liquid flow in porous media -1V
6 Radial steady-state flow toward a well, skin factor concept -1V
7 Flow in linear, radial heterogeneous beds connected in series and parallel, and up-scaling -1v
concept
8 Gas flow in porous media; ideal and non ideal gases, Klinkenberg effect, non-Darcy flow il
9 Capillary flow; Poiseuille’s Law, viscous laminar flow; Bundles of capillaries Il
10 Flow trough fractures 11
11 Multiphase flow; critical saturation, relative perms and hysteresis; Extension of Darcy’s law -1V
to multiphase flow
12 Interfacial tension and capillary pressure, wettability; Capillary pressure vs. saturation, Il
Leverett J-function
13 Saturation distribution in the reservoir, determination of free water level, oil and transition -1v
zones and computation of oil/gas reserves in oil and transition zones
14 Rock compressibility, overburden effects, measurements and correlations, pressure gradient -1V

and temperature gradients in oil and gas reservoirs




Dersin Petrol ve Dogal Gaz Miihendisligi Programiyla liskisi

Katki
Programin mezuna kazandiracag bilgi ve beceriler (programa ait ¢iktilar) Seviyesi
112 3
a | Miihendislik problemlerinin ¢oziimiinde matematik, temel bilimler, yerbilimleri ve miihendislik X
bilimlerinin yeri ve uygulanmasi
b [ Modern miihendislik donanimlar1 ve yéntemleri kullanilarak modelleme ve problem ¢dzme igin X
verilerin analizinde ve yorumunda 6grencilerin analitik diisiinme ve karar verme yeteneklerini
gelistirme
C | Profesyonel ve ahlaki sorumluluklarla birlikte teknolojik uygulamalarda karsilasilan saglik, X
glivenlik ve ¢cevre sorunlar1 hakkinda 6grenci biling yeteneginin gelistirilmesi
d | Bireysel veya takim oyuncusu olarak proje, deneysel galisma ve sistemlerin tasarim ve X
uygulanmasinda dgrencilerin yeteneginin gelistirilmesi
e | Bilgi teknolojilerinin kullaniminda ve s6zel ve yazili iletisimde 6grencilerin yeteneklerinin X
gelistirilmesi ve iyilestirilmesi
f | Yasal, politik, sosyal ve ekonomik alanlarda miihendislik ve girisimciligin uygulamalarinda X
gerekli temel egitimin kullanimi
g | Omiir-boyu 6grenme igin dgrenci ilgisinin gelistirilmesi X

1: Az, 2. Kismi, 3. Tam

Relationship between the Course and Petroleum and Natural Gas Engineering Curriculum

Level of
Program Outcomes Contribution

1 ]2 3

a |the acquisition and application of knowledge on mathematics, basic sciences, geo- X
sciences, and engineering sciences for the solution of engineering problems;

b [the development of students’ capabilities for analytical thinking and decision making X
in analyzing and interpreting data for modeling and solving open-ended problems
using modern engineering tools and methods;

c |the development of students’ ability in the awareness of health, safety, and X
environmental issues involved in technological implementations along with the
professional and ethical responsibilities;

d [the development of students’ ability to design and conduct projects, experiments and X
systems either individually or as a part of a team;

e | the development and improvement of students’ ability in oral and written X
communications and in using information technologies;

f | the utilization of acquired broad education in the implementations of engineering and X
entrepreneurship in terms of legal, political, social, and economical issues;

g | the improvement of students’ engagement for the life-long learning. X

1: Little, 2. Partial, 3. Full
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