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(COURSE CATALOGUE FORM)

Dersin Ad1 Course Name
Nanoteknolojiye ve Nanosistemlere Giris Introduction to Nanotechnology and Nanosystems
Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/Week)
Kodu Yariyih Kredisi AKTS Kredisi Ders Uygulama Laboratuar
(Code) (Semester) | (Local Credits) | (ECTS Credits) (Theoretical) (Tutorial) (Laboratory)
MAK 378E 6 2,5 4,5 2 1 -

Boliim / Program Makina Miihendisligi

(Department/Program) |Mechanical Engineering

Dersin Tiirii Secime Bagli Dersin Dili English

(Course Type) (Option) (Course Language) | (ingilizce)

Dersin Onkosullar
(Course Prerequisites)

MAL201 veya MAL201 E, MAK 313 veya MAK 313 E
(MAL201 or MAL201 E, MAK 313 or MAK 313 E)

Dersin mesleki bilesene
katkisi, %

(Course Category

by Content, %)

Temel Bilim Temel Miihendislik | Miihendislik Tasarim insan ve Toplum
(Basic Sciences) (Engineering Science) | (Engineering Design) Bilim
(General Education)
%55 %15 %20 %10

Dersin icerigi

(Course Description)

Nano-bilim ve miihendislige giris. Kuantum mekanigine giris ve siirekli ortam mekaniginden
farki. Olgeklendirme prensipleri. Boyuta ve yiizeye bagh 6zellikler. Nano malzeme ve sistem
sentez ve fabrikasyon yontemleri. Biyobenzesim. Nano faz malzemeler ve sistemlerin 6zellikleri
ve morfolojileri. Karbon nano faz malzemeler; 6zellikleri ve iiretim yontemleri. Fiziksel
Olceklendirme ve nano boyutta modelleme. Mikro ve nano mekanigin prensipleri. Nano kuantum
cihazlar, nano enformasyon ve nano biyocihazlar. Cevreye, sagliga, politikalar, sosyolojiye ve
egitime etkileri.

Introduction to nanoscale science and engineering. Introduction to quantum mechanics and its
difference from continuum mechanics. Size and surface dependent properties. Introduction to
synthesis and Fabrication methods of nano materials and nano systems. Introduction to
biomimetics. Morphology and properties of nano materials. Carbon nanomaterials, fabricating
carbon nanotubes and nano-wall structures. Applications of carbon nanotubes. Introduction to
nano and micro mechanics. Scaling factor and modeling in nano systems. Nano information,
nano biodevices, nano quantum devices. Implications: Environment, health, policy, society, and

education.

Dersin Amaci

(Course Objectives)

Bu ders ile miihendislik 6grencilerine,
1. Nano teknoloji ve nano sistemlerin prensiplerini tanitmak.
2. Nano boyutta mekanik ve malzeme davranislarini tanitmak.
3. Uretim ydntemlerini prensipleri konusunda genel bilgi vermek,
4. Nano kuantum cihazlar, nano enformasyon, nano biyo cihazlar konusunda bilgi vermek.
5. Nano teknolojinin giinliik hayata olan etkileri konusunda bilgi vermek.

At the end of the course, the students will learn about:
1. The principles of nanotechnology and nano systems
2. The mechanics and behaviors of materials in nano scale
3. An introduction on the synthesis and fabrication of nano materials and nano systems.
4. Nano quantum device, nano information and nano bio device applications.

5. Impact of nanotechnology on daily life.

Dersin Ogrenme
Ciktilar

Bu dersi basariyla tamamlayan 6grencilerin;

. Nano sitemlerin temel prensipleri

. Kuantum mekanigine giris ve siirekli ortam mekanigi arasindaki farklar
. Nano boyutta molekiiler transport, termodinamik ve enerji transferi

. Sentez ve fabrikasyon yontemleri ve dogadan esinlenme

Nano malzemelerin morfolojileri ve karbon esasli nano malzemeler
Olgek faktorii ve nano sitemlerde modelleme

. Mikro ve nano mekanige giris

. Nano teknolojinin hayatimiza etkileri

konularinda bilgilendirilmesi amac¢lanmaktadir.
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Students who have completed this course will learn about :

a. Basic principles of nano scale systems

b. Introduction to quantum mechanics and its difference with the continuum mechanics.
(Course Learning ¢. Molecular transport, thermodynamics and energy transfer in nano scale.
Outcomes) d. Synthesis and fabrication methods and biomimetics

e. Morphologies in nano materials and carbon based nano materials.

f. Scaling factor and modeling in nano systems

g. Introduction to micro and nano mechanics.

h. Implication of nanotechnology on daily life
Ders Kitab: 1. Class notes: Handouts will be distributed.

2. Introduction to nanoscience and nanotechnology, Gabor L. Hornyak, CRC Press,
(Textbook) g9y y
2008

Diger Kaynaklar 1. Nanofabrication : principles, capabilities and limits, Zheng Cui, Springer 2008

(Other References)

2. Handbook of Nanotechnology, edited by Bharat Bhushan, Springer, 2006

3. Understanding Molecular Simulation “From Algorithms to Applications”, Daan
Frenkel, Berend Smit, 2001

Odevler ve Projeler

(Homework & Projects)

4 6dev ve 1 adet 6grenci projesi verilecektir.

4 homework and 1 student projects will be given

Laboratuar Uygulamalar:

(Laboratory Work)

Yok

Not applicable

Bilgisayar Kullanimi

(Computer Use)

Odevlerin ve projelerin hazirlanmasinda bilgisayar kullanimi tesvik edilmektedir.

Will be encouraged for the homework and project.

Diger Uygulamalar

(Other Activities)

Yok

Not applicable

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

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

Yil i¢i Sinavlan 0
(Midterm Exams) 2 /640

Kisa Simavlar
(Quizzes)

Odevler

[0)
(Homework) 4 /610

Projeler
(Projects)

Dénem Odevi/Projesi

0,
(Term Paper/Project) 1 %10

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Simawvi

. 1 %40
(Final Exam)




DERS PLANI

Dersin
Hafta Konular Ciktilar:

1 Giris: Nanobilim ve miihendisligin 6nemi ve prensipleri. ADFI

2 Stirekli ortam mekanigi ve kuantum mekanigi. A

3 Molekiiler transport ve termodinamik. AD

4 Nano boyutta momentum ve enerji transferi. A

5 Boyut ve yiizey etkisi ve boyuta ve yiizeye bagimli 6zellikler. AD,J

6 Sentez ve fabrikasyon metotlari: Bottom-up ve Top-down yaklasimlari, cDJ
¢ekirdeklenme teorisi, ylizey enerjisi ve stabilizasyon. o

7 Biyobenzesim. D,

8 Nano malzemelerin morfolojileri ve 6zellikleri . E

9 Karbon nano malzemeler: Grafit, elmas, bucky topu, grafin, flurin, tek ve

. L S D,J
cok duvarli karbon nano tiipler. Uretim yontemleri ve 6zellikleri.

10 | Fiziksel parametrelerdeki 6lgeklendirme etkisi ve nano boyutta modelleme. AK

11 Mikro ve nano mekanige giris. AJK

12 Nano kuantum cihazlar, nano information, nano biyocihazlar. D,J

13 Cevre, saglik, iilke ve diinya politikalari, sosyoloji ve egitim {izerinde .

i D,F,H.i,J
etkileri.

14 Ogrenci projeleri: ( Elektrik, optik, katalitik, manyetik, termodinamik,
saflastirma/filtre, algilama, biyoloji, tip, gilines enerjisi, yenilenebilir enerji D,E,G,H,1,J,K
uygulamalari, vb).

COURSE PLAN
Course
Weeks Topics Outcomes
1 Introduction: Principles of nanoscale science and engineering. ADF,i
2 Continium mechanics and quantum mechanics. A
3 Molecular transport and thermodynamics. D
4 Nanoscale momentum and energy transfer. A
5 Size dependent properties Surface dependent properties. D,J
6 Synthesis and Fabrication: Bottom-up and Top down Approaches,
. : e C,D,J
techniques, nucleation theory, surface energy and stabilization.
7 Biomimetics. D,i
8 Morphology and properties of Nanomaterials. E
9 Carbon based nanomaterials: graphite, diamond, buckyball, grafen,
fullerene, nanotube (CNT: SWCNT and MWCNT). Fabricating carbon DJ
nanotubes and nano-wall structures. Applications of carbon nanotubes.
10 Scaling factor and modeling of nano systems AK
11 Introduction to nano and micro mechanics AJK
12 Nano quantum devices. Nano information, Nano biodevices. D,J
13 Implications: Environment, health, policy, society, and education. D,F,H,L,J
14 (Student Projects) Applications: Electrical, optical, catalytic, magnetic, DEGHLIK

thermodynamic, purification, sensing, biology, medicine, solar cells, etc.



http://www.mse.ntu.edu.tw/~frontier/0%20Chapter8%20bottom%20up%20synthesis.zip
http://www.mse.ntu.edu.tw/~frontier/Chapter6%202010_10_06.zip
http://www.mse.ntu.edu.tw/~frontier/0%20Chapter8%20bottom%20up%20synthesis.zip
http://www.mse.ntu.edu.tw/~frontier/Chapter6%202010_10_06.zip
http://www.mse.ntu.edu.tw/~frontier/Chapter10%20carbon%20nanomaterial.zip

Dersin Tiim Miihendislik Programlariyla Iliskisi

Programin mezuna kazandiracagi bilgi ve beceriler (programa ait ciktilar)

Katki Seviyesi

1

2

3

Matematik, fen ve temel miihendislik bilgilerini makina mithendisligi uygulamalarinda kullanabilme
becerisi,

T | o

Deney tasarlayip gerceklestirebilme, sonuglarimi analiz edip yorumlama ve modern arag gereg ve
donanimlari kullanabilme becerisi,

Bir makinayi, bilesenini, sistemi veya prosesi, beklenen performansi, imalat 6zelliklerini, ekonomikligi ve
verimliligi saglayacak sekilde se¢me, gelistirme ve tasarlama becerisi,

Cok disiplinli takimlarda ¢alisabilme ve liderlik yapabilme becerisi,

Makina mithendisligi problemlerini belirleme, formiile etme, ¢6zme ve sunma becerisi,

Mesleki ve etik sorumluluk anlayisina sahip olma &zelligi,

Tiirkce ve Ingilizce sozlii ve yazili iletisim kurabilme becerisi,

o |« =~ | @D (ol I @]

Makina mithendisliginin kiiresel ve ulusal boyutlardaki etkileri hakkinda bilgi sahibi olma &6zelligi,

Yasam boyu (stirekli) 6grenimin 6nemini algilamig olma 6zelligi,

N+

Makina mithendisliginin gilincel ve ¢agdas konularina iliskin bilgi sahibi olma 6zelligi,

Miihendislik tasarim ve analizlerinde bilgisayar yazilimlari gibi modern miihendislik yontemlerini ve
bilgiye ulagsmada ¢agdas yontemleri kullanabilme becerisi,

1: Yok, 2. Kismi, 3. Tam

Relationship between the Course and all Engineering Curriculum

Program Outcomes

Level of

Contribution

1

2

An ability to apply the knowledge of mathematics, science, and engineering to mechanical engineering
problems,

An ability to design and conduct experiments, as well as to analyze and interpret data and use modern
tools and equipment,

An ability to select, develop and/or design a system, component, or process to meet desired performance
criteria, manufacturing capabilities and economic requirements,

An ability to function and/or develop leadership in multi-disciplinary teams,

An ability to identify, formulate, and solve mechanical engineering problems,

An understanding of professional and ethical responsibility,

An ability for effective written and oral communication in Turkish and English,

An ability to understand and comment on the impact of engineering solutions in a national and global
context,

A recognition of the need for, and an ability to engage in life-long learning,

A knowledge of contemporary issues in mechanical engineering,

An ability to use the techniques, skills, and modern engineering tools, such as computer programs,
necessary for engineering design and analysis, and to use modern information systems,

1: None, 2. Partial, 3. Full

Diizenleyen (Prepared by) Tarih (Date)

Imza (Signature)

21.04.2011




