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DERS BILGILERI
Tiirii T+U
Adi Kodu Dili Zorunlu/ | Yariyih - Kredisi | AKTS
. Saati
Secmeli
HESAPLAMALI AKISKANLAR Giliz /
. .. MAK742 | Tiirk¢e | Secmeli 3+0 3 7,5
DINAMIGI Bahar
On Kosul Dersleri Yok

Ders Sorumlular

Ders Sorumlu Yardimeilari

Dersin Amaci

Ogrencilere numerik yontemlere ve MATLAB®’a genel bir bakis imkani saglayip,
denklemlerin hatalar1, durumu numaralar1 ve kokleri; Navier-Stokes; Dogrusal sistemler
icin dogrudan ve iteratif yontemler; eliptik, parabolik ve hiperbolik denklemler i¢in sonlu
farklar; Fourier ayrisma, hata analizi ve kararlilik; yiiksek mertebe ve kompakt sonlu-
farklar; sonlu hacim yontemleri; zaman ilerletme yontemleri; Navier-Stokes ¢oziiciileri;
1zgara nesil; Karmasik geometriler iizerinde sonlu hacimler; sonlu elemanlar yontemleri;
spektral yontemler; smir elemanlart ve panel yontemleri; tiirbiilanshi akislar; smir
tabakalari; Lagrange Tutarli Yapilari. Konu nihai bir aragtirma projesi icerir.

Dersin Ogrenme Ciktilari

Bu dersi basar1 ile tamamlayan 6grenciler;
1. Isil enerji depolama sistemlerini ve 6zelliklerini bilir.
2. Depolama sistemlerini analiz eder ve tasarlar
3. akigkan par¢alanma mekanizmasini karakteristiklerini bilir
4. akiskan spreylerini olusturur, analiz eder, tasarlar

DERS PLANI
Hafta | On Hazirhk Konular/Uygulamalar Metot

Simiilasyonlar1 Modeller, Hata tiirleri: Sayisal

1 Ders igerigini inceleme Akigkanlar Mekanigi giris. Yaklagim ve yuvarlama Anlatim
hatalari.

2 Ders igerigini inceleme Problem I: MATLARB inceleme Anlatim
Yuvarlak-off hatalar. ~ Sayr  gosterimleri.  Sayisal

3 Ders igerigini inceleme isle'm'leri Hatalar. 'Ovzyineleme. Kesme hatalgrl, Taylor Anlatim
Serisi ve hata analizi. Hata yayilim ve Tahmin. Durum
sayilar.

4 Ders igerigini inceleme Daha yiiksek mertebeden yaklagimlar Anlatim

5 Ders igerigini inceleme Hibrid yaklagimi Anlatim

6 Ders igerigini inceleme Niimerik diflizyon ve niimerik dispersiyon Anlatim

7 Ders igerigini inceleme Akis alanmnin hesaplanmasi Anlatim

8 Arasimav

9 Ders igerigini inceleme Siireklilik denkleminin gosterimi Anlatim

10 Ders igerigini inceleme Momentum denklemleri basing gradyeni terimi Anlatim

11 Ders icerigini inceleme Basing diizeltme denklemlerinin tiiretilmesi Anlatim

C e SIMPLE, SIMPLER ve SIMPLEX basing diizeltme

12 Ders icerigini inceleme . Anlatim
algoritmalar1

13 Ders igerigini inceleme Sikistirilabilir akislarda 6zel zorluklarin tanitilmasi Anlatim
Sok ve sokla ilgili konular. Son gelismeler ve TVD

14 Ders igerigini inceleme yontemleri. Anlatim

15 Final Sinavi




KAYNAKLAR

Ders Kitab1 veya Notu

Wiley & Sons, 1953.

Shapiro, A. H. "Flow in Ducts with Heating or Cooling Source." Chapter 7 in The
Dynamics and Thermodynamics of Compressible Fluid Flow. Vol 1. Hoboken, NJ: John

Diger Kaynaklar Melbourne, FL: Krieger, 1975, pp. 412-421.

1984. ISBN: 9780133293340.

1. Vincenti, W. B., and C. H. Kruger. Introduction to Physical Gas Dynamics.

2. Schetz, J. A. Chapter 4 in Foundations of Boundary Layer Theory for
Momentum, Heat, and Mass Transfer. Englewood Cliffs, NJ: Prentice-Hall,

DEGERLENDIRME SiSTEMI

Etkinlik Tiirleri Katk Yiizdesi
Ara Smav %30
Kisa Sinav
Odev, Proje %30
Yariyil Sonu Sinavi %40
Toplam %100
DERSIN PROGRAM CIKTILARINA KATKISI
Katki Diizeyi
No Program Ciktilar
1 2 3 4 5
1 Miihendislik alaninda bilimsel aragtirma yaparak bilgiye genislemesine ve X
derinlemesine ulagabilme, bilgiyi degerlendirme, yorumlama ve uygulama becerisi
Makine mithendisligi ile ilgili konularda strateji, politika ve uygulama planlari
2 gelistirebilmek ve elde edilen sonuglari, kalite siiregleri ¢ercevesinde X
degerlendirebilmek
3 Verilerin toplanmasi, yorumlanmasi, duyurulmasi asamalarinda ve mesleki tim X
etkinliklerde toplumsal, bilimsel ve etik degerleri gézetme yeterliligi
4 Eldeki mevcut verileri kullanarak bilimsel yontemlerle bilgiyi isleyebilme ve X
uygulama becerisi, degisik disiplinlere ait bilgileri biitiinlestirebilme becerisi
5 Miihendislik problemlerini kurgulayabilme, ¢6zmek i¢gin yontem gelistirme ve X
¢coziimlerde yenilik¢i yontemler uygulama becerisi
6 Yeni ve orijinal fikir ve yontemler gelistirme becerisi; sistem, parga veya siire¢ X
tasarimlarinda yenilik¢i ¢dziimler gelistirebilme becerisi
7 Mesleginin yeni ve gelismekte olan uygulamalari hakkinda farkindalik; gerektiginde X
bunlari inceleme ve 0grenebilme becerisi
8 Miihendislik uygulamalarinin sosyal ve ¢evresel boyutlarint anlama ve sosyal X
cevreye uyum becerisi
9 Miihendislikte uygulanan modern teknik ve yontemler ile bunlarin sinirlart hakkinda X
kapsaml1 bilgi
Caligmalarinin siire¢ ve sonuglarini, o alandaki veya disindaki ulusal ve uluslararasi
10 ortamlarda sistematik ve agik bir sekilde yazili ya da sozlii olarak aktarabilme X
becerisi
AKTS /1S YUKU TABLOSU is Yiikii (Saat)
Ders ici Ders Saati ( 14 x Haftalik Ders Saati) 42
Odev 60
Ders Dis1 Arastirma 49,5




On Hazirlik, Pekistirme Calismalart 10

Diger Faaliyetler 217,75
Smavlar Ara Sinav (Ara Sinav Sayisi x Ara Sinav Siiresi) 1

Yartyil Sonu Sinavi 1
Toplam is Yiikii 191,25
Toplam is Yiikii / 25 (s) 75
Dersin AKTS Kredisi 75
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INSTITUTE/FACULTY/SCHOOL and PROGRAMME:

COURSE INFORMATION

Pre-requisites

Medium of Type T+P Local
Name Code Instruction R(’jeql_ﬂred/ Semester Hour | Credit ECTS
ptional
COMPUTATIONAL FLUID . . Fall /
. MAK742 Turkish Optional ) 3+0 3 75
DYNAMICS Spring
None

Course Instructor

Instructor Assistants

Course Objective

This course will provide students with an introduction to numerical methods and
MATLAB®. Topics covered throughout the course will include: errors, condition
numbers and roots of equations; Navier-Stokes; direct and iterative methods for linear
systems; finite differences for elliptic, parabolic and hyperbolic equations; Fourier
decomposition, error analysis, and stability; high-order and compact finite-differences;
finite volume methods; time marching methods; Navier-Stokes solvers; grid generation;
finite volumes on complex geometries; finite element methods; spectral methods;
boundary element and panel methods; turbulent flows; boundary layers; Lagrangian
Coherent Structures. Subject includes a final research project.

Course Learning Outcomes

Upon successful completion of this course, students will be able to;
1 Thermal energy storage systems and knows the properties.

2 Storage system analyzes and design

3 Know the characteristics of the fluid degradation mechanisms

4 Create the fluid spray, analyze, design.

COURSE PLAN
Week | Course Preparation Subjects/Applications Method
Introduction to Numerical Fluid Mechanics: Models to
1 Study on references | simulations, Error types. Approximation and round-off Verbal expression
errors.
2 Study on references Recitation I: MATLAB Review Verbal expression
Round-off errors. Number representations. Errors of
numerical operations. Recursion. Truncation errors, Taylor .
3 Study on references . P . . | y Verbal expression
Series and Error analysis. Error propagation and Estimation.
Condition numbers.
4 Study on references | Higher order approaches Verbal expression
5 Study on references | Hybrid approach Verbal expression
6 Study on references Numerical diffusion and numerical dispersion Verbal expression
Study on references | Calculation of the flow field Verbal expression
Midterm Exam
Study on references Representation of the continuity equation Verbal expression
10 Study on references | The pressure gradient term momentum equation Verbal expression
11 Study on references Derivation of pressure correction equation Verbal expression
12 Study on references SIMPLE, SIMPLER pressure correction algorithms and Verbal expression

SIMPLEX

13 Study on references

The introduction of special difficulties in compressible flows | Verbal expression




Shocks and shocks related issues. Recent developments and .
14 Study on references 1ssu velop Verbal expression
TVD methods
15 Final Exam
COURSE RESOURCES
Coursebook /Notes Shapiro, A. H. "Flow in Ducts with Heating or Cooling Source." Chapter 7 in The
Dynamics and Thermodynamics of Compressible Fluid Flow. Vol 1. Hoboken, NJ: John
Wiley & Sons, 1953.
Other R 1. Vincenti, W. B., and C. H. Kruger. Introduction to Physical Gas Dynamics.
ther Resources Melbourne, FL: Krieger, 1975, pp. 412-421.
2. Schetz, J. A. Chapter 4 in Foundations of Boundary Layer Theory for
Momentum, Heat, and Mass Transfer. Englewood Cliffs, NJ: Prentice-Hall,
1984. ISBN: 9780133293340.
ASSESSMENT SYSTEM
Activity Types Contribution Percentage
Midterm(s) 30 %
Quizzes
Assignments/ Projects 30 %
Final 40 %
Total 100 %
THE CONTRIBUTION OF THE COURSE OUTCOMES TO PROGRAMME OUTCOMES
Contribution Level
No Programme Outcomes
2 314
Ability to access wide and deep information with scientific researches in the field of
1 Engineering, evaluate, interpret and implement the knowledge gained in his/her field
of study.
Ability to complete and implement “limited or incomplete data” by using the
2 scientific methods. X
Ability to consolidate engineering problems, develop proper method(s) to solve and
3 apply the innovative solutions to them.
Ability to develop new and original ideas and method(s), to develop new innovative X
4 solutions at design of system, component or process.
Gain comprehensive information on modern techniques, methods and their borders X
5 which are being applied to engineering.
Ability to design and apply analytical, modelling and experimental based research,
6 analyze and interpret the faced complex issues during the design and apply process.
7 Gain high level ability to define the required information and data.
Ability to work in multi-disciplinary teams and to take responsibility to define X
8 approaches for complex situations.
Systematic and clear verbal or written transfer of the process and results of studies at X
9 national and international environments.
Aware of social, scientific and ethical values guarding adequacy at all professional X
10 activities and at the stage of data collection, interpretation, and announcement.
ECTS/WORKLOAD TABLE Workload (hour)
In-Class Class Hours ( 14 x Weekly Class Hours) 42
Assignments 60
Out of-Class Research 49,5
Class Preparation and After Class Study 10




Other Activities 27,75
Examinations Midterms (Number of Midterms x Duration of 1

Midterms)

Final 1
Total Workload 191,25
Total Workload / 25,5 (h) 7,5
Course ECTS Credit 7,5




