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Dersin Adi

Course Name

Gemi Diesel Motorlar: Simiilasyon ve Kontrolii

Marine Diesel Engines Simulation and Control

Kodu Yariyih Kredisi AKTS Kredisi Ders Tiirii
(Code) (Semester) (Local Credits) (ECTS Credits) (Course Type)
Bahar Yiiksek Lisans

GEMSI8E (Spring) 3 75 (Graduate)

Boliim / Program
(Department/Program)

Gemi Insaat1 ve Gemi Makinalar1 Miihendisligi/ Gemi Insaat: ve Gemi Makinalar1 Miihendisligi
Naval Architecture and Marine Engineering/ Naval Architecture and Marine Engineering

Dersin Tiirii
(Course Type)

Dersin Dili
(Course Language)

Ingilizce
(English)

Se¢meli
(Elective)

Dersin icerigi
(Course Description)

30-60 kelime arasi

Termodinamik bazli diesel motor modelleri: quasi-steady, doldurma-bosaltma, karakteristikler metodu. Bir
diesel motor simiilasyon modelinin gelistirilmesi: hava ve egzost manifoldlarindaki siireksiz gaz akisi,
silindir gaz degisimi, yanma, 1s1 transferi, tiirbosarjer, yakit pompasi, governér alt eleman modelleri.
Tiirbosarjer ve motor dinamik modelleri. Simiilasyon programlari kullanilarak uygulamalar.

Thermodynamic based diesel engine models: quasi-steady, filling and emptying, method of characteristics.
The development of a complete diesel engine simulation model: unsteady gas flow in intake and exhaust
manifolds, cylinder gas exchange, combustion, heat transfer, turbocharger, fuel pump, fuel injector,
governor subcomponent models. Turbocharger and engine dynamics models. Case studies employing the
computer simulation programmes.

Dersin Amaci
(Course Objectives)

Maddeler halinde 2-5 adet

Termodinamik temelli diesel motor modellerinin tanitilmasi.

Modellerle iligkili korunum yasalarmin iyi bir sekilde anlagilmasinin temin edilmesi.

Diesel motor komponentlerinin matematik modellerinin kurulmas: hakkinda pratik bilgi verilmesi.
Biitiin diesel motor simiilasyon programlar araciligiyla diesel motorlarin siirekli ve siireksiz
kosullarda ¢aligtirilmalarinda dizayn bilgisinin kazanilmasi

balh NS

To introduce thermodynamic based diesel engine models.

To establish a sound understanding of the governing conservation laws related to models.

To provide a working knowledge on mathematical models for diesel engine components.

To provide design knowledge through complete diesel engine simulation codes at steady and transient
conditions.
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Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Maddeler halinde 4-9 adet

Bu dersi basarryla tamamlayan 6grenciler;

Farkli termodinamik temelli motor modellerini ve bu modellerin iistiinliiklerini tanimlar.
Modelleri matemetik olarak tarif eden korunum yasalarini ve sayisal ¢oziimlerini agiklar.
Motor elemanlart i¢in 6zel gelistirilen modelleri tanimlar.

Alt bilesenlerden biitiin motor simiilasyon paketleri gelistirebilir.

Diesel motorlarin farkli ¢alisma kosullart i¢in parametrik dizayn hesaplar yapabilir.

SR L=

Students who pass this course will be able to:

Describe the alternative thermodynamic based diesel engine models and their merit
Explain the governing conservation laws for the models and their numerical solution
Describe various engine specific component models

Establish complete engine simulation packages integrating sub components.

Carry out parametric design calculations for diesel engines at different operating conditions
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Ders Kitabi 1. The Benson Memorial Volumes, The thermodynamics and gas dynamics of internal
(Textbook) combustion engines, Vol. 1&2, Eds. J.H.Horlock and D.E. Winterbone, Clarendon Press,
Oxford, 1982/1986
Diger Kaynaklar 1. J.B. Heywood, Internal combustion engine fundamentals, Mc-Graw Hill Book Co., 1988
2. G.P. Blair, Design and simulation of four-stroke engines, SAE, 1999
(Other References) 3. N.Watson, Dynamic turbocharged diesel engine simulator for electronic system

Maddeler halinde en cok 5 adet

development, journal of dynamic systems, measurement and control, Vol. 106, 1984, pp
27-45

4. M.Kao, J.J. Moskwa, Turbocharged diesel engine modeling for nonlinear engine control
and state estimation, journal of dynamic systems, measurement and control, Vol. 117,
1995, pp 20-30

Odevler ve Projeler

(Homework & Projects)

iki 6dev verilecektir

Two home works will be assigned

Laboratuar Uygulamalari

(Laboratory Work)

Yok

None

Bilgisayar Kullanim

(Computer Use)

Caligsmalarda fortran bilgisayar kodlar1 veya Matlab kodlar1 kullanilacaktir.

In-house Fortran computer codes or matlab codes will be utilized in studies.

Diger Uygulamalar

(Other Activities)

Yok

None

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

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

Yil ici Smavlar . % 20

(Midterm Exams) (20 %)

Kisa Smavlar
(Quizzes)

Odevler % 30
(Homework) (30 %)

Projeler
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinavi | % 50
(Final Exam) (50 %)

*Yukarida Belirtilen Sayilar Minimum Olup Yerine Getirilmesi Zorunludur.




DERS PLANI

Dersin
Hafta Konular Ciktilan
1 Termodinamik temelli diesel motor modellerine giris 1
2 Sanki-siirekli, doldurma bosaltma ve dalga hareketi modellerinin kritik olarak incelenmesi 1
3 Diesel motorlarin emme ve egzost borularindaki siireksi gaz akisin tarif eden korunum yasalari 2
4 Borulardaki siireksiz gaz akisi i¢in siir kogullar 2
5 Sayisal ¢coziim metodu: Karakteristikler Metodu 2
6 Borulardaki siireksiz gaz akis1 i¢in simiilasyon programlari ile ¢aligmalar 2
7 Doldurma ve bosaltma yaklasimu ile silindir gaz degisiminin modellenmesi 2
8 Yanma, 1s1 transferi ve tiirbosarjer alt eleman modelleri 3
9 Tek silindirli motor i¢in simiilasyon programlari ile ¢aligmalar 4,5
10 Manifoldlarda siireksiz gaz akist 3
11 Cok silindirli motor igin simiilasyon programlari ile ¢aligmalar 4,5
12 Tiirbosarjer ve motor dinamik modelleri 3
13 Guvernor modelleri ve diesel motor kontrol stratejilerine giris 2.3
14 Diesel motorlarin siireksiz isletme kosullarinda simiilasyonu 45
COURSE PLAN
Course
Weeks Topics QOutcomes
1 Introduction to thermodynamic based diesel engine models 1
2 Critical review of quasi-steady, filling and emptying and wave action models 1
3 Governing laws for the unsteady gas flow in intake and exhaust pipes of diesel engines 2
4 Boundary conditions for the unsteady gas flow in pipes 2
5 Numerical method: The Method of Characteristics 2
6 Case studies utilizing computer programs for unsteady gas flow in pipes 2
7 Cylinder gas exchange modeling through filling and emptying approach 2
8 Combustion, heat transfer and turbocharger subcomponent models 3
9 Case studies utilizing computer programs for a single cylinder engine 4.5
10 Unsteady gas flow through pipe branches 3
11 Case studies utilizing computer programs for a multi cylinder engine 4,5
12 Turbocharger and engine dynamic models 3
13 Governor submodels and introduction to diesel engine control strategies 2,3
14 4,5

Simulation of diesel engines at transient operating conditions
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Dersin Gemi Insaati ve Gemi Makinalar1 Miihendisligi Programiyla Iliskisi

Programin mezuna kazandiracag bilgi, beceri ve yetkinlikler (programa ait ¢iktilar)

Katki
Seviyesi

1

2

3

Lisans diizeyi yeterliliklerine dayali olarak, gemi insaat1 ve gemi makinalari ile iliskili oldugu disiplinlerarasi
etkilesimi kavrayabilme, ilgili program alaninda bilgilerini uzmanlik diizeyinde gelistirebilme ve
derinlestirebilme (bilgi).

X

ii.

Gemi ingaat1 ve gemi makinalar1 alaninda edindigi uzmanlik diizeyindeki kurumsal ve uygulamali bilgileri
kullanabilme, farkl: disiplin alanlarindan gelen bilgilerle biitiinlestirip yorumlayarak yeni bilgiler
olusturabilme ve karsilagilan sorunlar1 aragtirma yontemlerini kullanarak ¢éziimleyebilme(beceri).

iii.

Gemi ingaat1 ve gemi makinalar1 alamn ile ilgili uzmanlik gerektiren bir ¢alismayz, bilgi ve becerilerini
elestirel bir yaklasimla degerlendirip 6grenmesini yonlendirerek bagimsiz olarak yiiriitlip karsilasilan
ongoriilemeyen karmasik sorunlarin ¢éziimii igin yeni stratejik yaklagimlar gelistirerek sorumluluk alip
liderlik yaparak ¢oziim iiretebilme (Bagimsiz Calisabilme, Sorumluluk Alabilme ve Ogrenme Yetkinligi).

iv.

Gemi ingaat1 ve gemi makinalart alanindaki giincel gelismeleri ve kendi ¢alismalarini, nicel-nitel veriler ile
destekleyerek, gerekli diizeyde bilgisayar yazilim ile birlikte bilisim ve iletisim teknolojilerini kullanarak,
sosyal iligkileri ve bu iliskileri yonlendiren normlar1 elestirel bir bakis agisi1 ile de inceleyerek gelistirip ve
gerektiginde degistirerek alanindaki ve alan disindaki gruplara, yazili, sdzlii ve gorsel olarak sistemli bigimde
aktarabilme (iletisim ve Sosyal Yetkinlik).

Bir yabanci dili yeterli diizeyde kullanarak s6zlii ve yazili iletisim kurabilme, kendi ¢alismalarini, alanindaki
uluslararas: platformlarda, yazili, sézlii ve/veya gorsel olarak aktarabilme (Iletisim ve Sosyal Yetkinlik).

vi.

Gemi ingaat1 ve gemi makinalar1 alani ile ilgili verilerin toplanmasi, yorumlanmasi, uygulanmasi ve
duyurulmasi agamalarinda toplumsal, bilimsel, kiiltiirel ve etik degerleri gozeterek denetleyebilme, bu
degerleri 6gretebilme, ilgili konularda strateji, politika ve uygulama planlar1 gelistirebilme ve elde edilen
sonuglari, kalite siirecleri ¢ercevesinde degerlendirebilme, 6ziimsedigi bilgiyi, problem ¢6zme ve/veya
uygulama becerilerini, disiplinlerarasi ¢calismalarda kullanabilme (Alana (")zgii Yetkinlik).

1: Az, 2. Kismi, 3. Tam

Relationship between the Course and Naval Architecture and Marine Engineering Program Curriculum

Program Outcomes

Level of
Contribution

1

2 3

Grasping interdisciplinary interaction related to one’s area and developing and intensifying the current
and high knowledge in that area based upon the competency in graduate level (knowledge).

X

ii.

By means of ability to use theoretical and practical information related to one’s area, to combine and
interpret them with information from different disciplines producing new information and solving the
faced problems by related searching methods (skill).

X

ii.

By means of the ability to critically analyze knowledge, skills and also a study related to one’s area that
requires expertise on that area, directing and continuing independently, developing new strategies for the
problems that are not foreseen and taking the responsibilities together with fulfilling the leader role, the
ability to produce solutions for that problems (competence to work independently, competence to take
responsibility, competence to learning).

iv.

By means of the ability to promote current development and studies by supporting with qualitative and
quantitative data and to use computer software together with information and communication
technologies with a required level, critical analyzing, developing and altering, if required, social
relationships and the norms directing these relationships, establishing written oral and visual
communication with groups within one’s or different fields (communication and social competency).

Proficiency in a foreign language —at least European Language Portfolio B2 Level- and establishing
written, oral and visual communication with that language for presenting one’s studies in the international
environment (communication and social competency).

vi.

By means of the ability to inspect the steps like gathering, interpreting, implementing and announcing
related data with the one’s area by overseeing scientific, cultural and ethical norms, teaching these norms,
developing strategy, policy and action plans in related subjects and evaluating the obtained results by
making the use of quality processes, using the gathered information and solving problems and/or
implementation skills in the interdisciplinary strategies (area specific competency).

1: Little, 2. Partial, 3. Full

Diizenleyven (Prepared by) Tarih (Date)

Imza (Signature)

Prof.Dr. Oguz Salim SOGUT 12.09.2011




