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DERS KATALOG FORMU
(COURSE CATALOGUE FORM)

Dersin Ad1

Course Name

Elektriksel Itki

Electric Propulsion

Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/Week)
Kodu Yariyih Kredisi AKTS Kredisi | Deri_ | UTy gtula_mla tagoratuar
(Code) (Semester) | (Local Credits) | (ECTS Credits) (Theoretical) (Tutorial) (Laboratory)
UZB 489E 4-5-6-7-8 3 5 3 0 0
Boliim / Program Ugak Miihendisligi/ Uzay Mihendisligi
(Department/Program) Aeronautical Englneering/ Astronautical Engineering
Dersin Tiiri Muhendislik Tasarim Dersin Dili ingilizce
(Course Type) Engineering Design (Course Language) | English
Dersin Onkosullari -
(Course Prerequisites)
Dersin mesleki Temel Bilim Temel Miihendislik Miihendislik Tasarim | insan ve Toplum Bilim
bilesene katkisi, % (Basic Sciences) (Engineering Science) (Engineering Design) (General Education)
(Course Categor;/ 40% 40% 20% 0%
by Content, %)

Dersin Icerigi
(Course Description)

Elektriksel itkinin tanimi. Elektromanyetik Teorinin ve iyonlagsmis gazlarin 6zelliklerinin gdézden
geciriimesi. Elektrotermal, elektrostatik ve elektromanyetik hizlandirma ilkelerine gore ¢alisan itki
aygitlari.

Definition of electric propulsion. Review of Electromagnetic Theory and the Properties of the
lonized Gases. Propulsion devices vvorking according to electrothermal, electrostatic and
electromagnetic acceleration principles.

Dersin Amaci
(Course Objectives)

Modern uzay araglarinda kullanilan elektriksel itki aygitlarinin fizigini ve teknolojisini kavramak;
Elektriksel itki ilkeleri ile ¢alisan cihazlarin uretiminde karsilagilan teorik ve teknolojik sorunlara
yaklasim yéntemlerini 6grenmek

To understand the physics and technology of the electric propulsion devices used in modern
spacecraft;

To learn the approach methods to theoretical and technological problems in production of devices
working according to the electric propulsion principles

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Bu dersi basariyla gegen ogrenciler:

Elektrik itki cihazlarinin kimyasal itki cihazlarina gore Ustinlik ve zayifliklarini bilir

YUkll bir pargacigin elektromanyetik alanda nasil hareket edecegini bilir

Elektrik itki ilkesine gore calisan cihazlarin teme! bilesenlerini bilir

Elektrotermal itki ilkesine gére calisan cihazlarda karsilasilan temel sorunlar bilir
Elektrostatik itki ilkesine goére ¢alisan cihazlarda karsilagilan temel sorunlari bilir
Elektromanyetik itki ilkesine gére galisan cihazlarda karsilasilan temel sorunlari bilir

Bir uzay gérevinde kullanilacak olan ve elektrik itki ilkesine gére galigan bir itki cihazinin temel
tasarim parametrelerini hesaplayabilir

Student, who passed the course satisfactorily can:

knows the advantages and disadvantages of electric proputsion devices comparing to the
Chemical ones.

knows how a charged partide moves in an electromagnetic field.

knows the basic components of the devices working according to the electric propulsion principles
knows the main problems in devices vvorking according to the electrotherma! propulsion
principles

knovvs the main problems in devices vvorking according to the electrostatic propulsion principles
knovvs the main problems in devices working according to the electromagnetic propulsion
principles

can calculate the main design parameters of a propulsion device being used in a space mission
and vvorking according to the electric propulsion principles
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Odevler ve Projeler

(Homework & Projects)

Odevler bir hafta sonra toplanacaktir. Odev sorularindan sinavlarda yararlanilabilir.
Elektrik itkili bir cihazin temel tasarim parametrelerinin bulunmasi ile ilgili bir ddnem
6devi hazirlanacaktir.

All homeworks are due to the next week after assignment. Homework problems may
be used as a source for exams. A term project on finding the basic design parameters
of a device with electric propulsion will be prepared.

Laboratuar Uygulamalan

(Laboratory Work)

Bilgisayar Kullanimi

(Computer Use)

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi
(Activities) (Quantity)

Degerlendirmedeki Katkisi, %
(Effects on Grading, %0)

Y1l i¢i Sinavlan 1
(Midterm Exams) 25%

Kisa Simavlar
(Quizzes) 4 25%

Odevler
(Homework) 5 0%

Projeler - -
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project) 25%

Laboratuar Uygulamasi - -
(Laboratory Work)

Diger Uygulamalar - -
(Other Activities)

Final Sinavi
(Final Exam) 25%




DERS PLANI

Dersin
Hafta Konular Ciktilan
1 Elektrik itkisinin kapsami: Yiksek 6zgil ikili uzay gorevleri. 1-7
2 Elektromanyetik teori, iyonlasmis gazlara uygulamalar 2
3 Elektromanyetik teori, iyonlasmis gazlara uygulamalar (Devam) 2
4 Gazlarda iyonlagsma: Atomik yapi, bir gazin lyonlasma dengesi, Saha denkleminin sinirlari 2
5 Gazlarda lyonlagma: Atomik yapl, bir gazin iyonlagma dengesi, Saha denkleminin sinirlari
(Devam) 2
6 Uniform alanlarda yukli pargaciklarin hareketi, iyonlasmis gazda parcacik ¢arpismalart,
statik ve yiksek frekansl alanlarda elektriksel iletkenlik 2
7 Uniform alanlarda yukli parcaciktan hareketi, iyonlagsmis gazda parcgacik carpismalari, statik
ve ylksek frekansli alanlarda elektriksel iletkenlik (Devam) 2
8 Elektrotermal itki 3-4-7
9 Elektrotermal itki (Devam) 3-4-7
10 Elektrostatik itki 3-5-7
11 Elektrostatik itki (Devam) 3-5-7
12 Elektromanyetik itki (Ornekler Hall itki cihazlari ve manyetoplasmadinamik itki cihazlarin 3-6-7
icermektedir (MPDT)}
13 Elektromanyetik itki (Ornekler Hall itki cihazlari ve manyetoplasmadinamik itki cihazlarini 3-6-7
icermektedir (MPDT)) (Devam)
14 Elektromanyetik itki (Ornekler Hall itki cihazlari ve manyetoplasmadinamik itki cihazlarini
icermektedir (MPDT)) (Devam) 1-7
COURSE PLAN
Course
Weeks Topics Outcomes
1 The scope of Electric Propulsion: High Impulse space missions 1-7
2 Electromagnetic theory, application to ionized gases. 2
3 Electromagnetic theory, application to ionized gases (contd). 2
4 lonization in gases: atomic structure, equilibrium ionization of a gas, limits of Saha equation. 2
5 lonization in gases: atomic structure, equilibrium ionization of a gas, limits of Saha equation
(contd). 2
6 Motion of charged particles in uniform fields, particle collisions in an ionized gas, electrical
conductivity in static and high frequency fields. 2
7 Motion of charged particles in uniform fields. particle collisions in an lonized gas, electrical
conductivity in static and high frequency fields (contd) 2
8 Electrothermal propulsion. 3-4-7
9 Electrothermal propulsion (contd). 3-4-7
10 Electrostatic propulsion. 3-5-7
11 Electrostatic propulsion (contd). 3-5-7
12 Electromagnetic propulsion (Examples include Hall thrusters, and magnetoplasmadynamic 3-6-7
thrusters (MPDT)).
13 Electromagnetic propulsion (Examples include Hall thrusters, and magnetoplasmadynamic 3-6-7
thrusters (MPDT)) (contd).
14 Electromagnetic propulsion (Examples Include Hall thrusters, and magnetoptasmadynamic 3-6-7
thrusters (MPDT)) (contd).




Dersin Uzay Miihendisligi Programiyla Iliskisi
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