2023 - 2024 / EHTK261 - Aerodynamic / Aerodynamic

GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

Aerodynamic / Aerodynamic

Ders Kodu / Course Code

EHTK261

Ders Tirii / Course Type

Ders Seviyesi / Course Level

Bachelor / Bachelor

Ders Akts Kredi / ECTS 4.00
Haftalik Ders Saati (Kuramsal) / 3.00
Course Hours For Week

(Theoretical)

Haftalik Uygulama Saati / Course 0.00
Hours For Week (Objected)

Haftalik Laboratuar Saati / Course 0.00
Hours For Week (Laboratory)

Dersin Verildigi Yl / Year 2

Ogretim Sistemi / Teaching System

Daytime Class / Daytime Class

Egitim Dili / Education Language

Turkish / Turkish

On Kosulu Olan Ders(ler) /
Precondition Courses

Dersin 6n kosulu yoktur.

There is no prerequisite for the course.

Amaci / Purpose

Aerodinamik terimleri ve Ugus teorisini, ugak stabilitesi ve kontroliinii 6greneceksiniz.

You will learn aerodynamic terms, flight theory, aircraft stability and control.

igerigi / Content

Atmosfer fizigine giris, Temel Aerodinamik terimler, birincil ve ikincil ugus kumandalari ,
Ucusun safhalari;, Tirmanma safhasi, Seyir ugusu, donis teorisi, yaklasma safhasi,
tirmanma safhasi, Ucak statik stabilitesi, ucak dinamik stabilitesi, Ugak kararsizlik
durumlan

Introduction to atmospheric physics, basic aerodynamic terms, primary and secondary
flight controls, Flight Phases:, Climbing phase, Cruise flight, Coordinated Turn,
Approach phase, Airplane Static Stability, Airplane Dynamic Stability, Airplane
instability

Onerilen Diger Hususlar /
Recommended Other
Considerations

Staj Durumu / Internship Status

Kitabi / Malzemesi / Onerilen
Kaynaklar / Books / Materials /
Recommended Reading

Total Training System Module 8

Total Training System Module 8

Ogretim Uyesi (Uyeleri) / Faculty
Member (Members)

Dr.Ogr.Uys. H.Arzu.iNAN




OGRENME GIKTILARI / LEARNING OUTCOMES

Atmosfer 6zelliklerini ve atmosferdeki degisimin ucaklar Gzerindeki etkisini bilir. Ugaklarda kaldirma Knows the properties of the atmosphere and the effect of the change in the atmosphere on airplanes.
kuvvetinin olusmasi ve ugus teorisini bilir. Knows the formation of buoyancy and flight theory in airplanes.
UcuG kumanda ylizeylerini tanimak, gerekli bakim ve onarimi yapabilir Can do the flight control surfaces, to make the necessary maintenance and repair.

HAFTALIK DERS iGERIGi / DETAILED COURSE OUTLINE
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Hafta / Week

Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
] Techniques
Dersin llkeleri; Temel Tanimlar ve Yasalar; Aerodinamige Genel
1 Bakis; Uygulama Alanlari; Birim Sistemleri; Newton'un Hareket
Yasalar

Principles of the Course; Basic Definitions and Laws; Overview of
Aerodynamics; Application Areas; Unit Systems; Newton's Laws of

Motion
. . gretim Yont R -
Teorik Dersler / Theoretical Uygulama Lab '(I:')gl:ﬁi;(?;ri/(?l'r;:cmi\rgz Methods On Hazirlik / Preliminary
Techniques
Ugus Ortami: Gazlarin Ozellikleri, Temel Gaz Yasalar, Atmosfer, ISA
2 :
Modeli
Flight Environment: Properties of Gases, Basic Gas Laws,
Atmosphere, ISA Model
Teorik Dersler / Theoretical Uygulama Lab ?g;ﬁiﬁ:ﬁgtsgig Methods On Hazirlik / Preliminary
Techniques
3 Aerodinamik Kuvvetler: Gazlarin Akisi; Aerodinamik Kuvvetlerin

Olusumu; Aerodinamik Kuvvetleri etkileyen Faktorler

Aerodynamic Forces: Flow of Gases; Formation of Aerodynamic
Forces; Factors Affecting Aerodynamic Forces

Teorik Dersler / Theoretical Uygulama Lab ?g&ﬁ;g;:{ﬁg:&ig Methods On Hazirlik / Preliminary

Techniques

Bagil hava akisi, upwash ve downwash, vortisler, akis durmasi
4 (stagnation); Terimler: kamburluk, veter, ortalama aerodinamik veter,
profil drag, induced drag, basing merkezi, hiicum agisi,.

Relative air flow, upwash and downwash, vortices, stagnation; The
terms: camber, chord, mean aerodynamic chord, profile drag,
induced drag, center of pressure, angle of attack.

gretim YO "
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁgll(rlnerils)l'gt:é?]i\r’:; Methods On Hazirlik / Preliminary

Technigues

wash in ve wash out, purlzstizlik orani, kanat sekli ve aspect orani;
5 Itme (thrust), agirlik, aerodinamik bileske; Kaldirma (lift) ve
suriiklemenin (drag) olusmas

Wash in and wash out, smoothness ratio, wing shape and aspect
ratio; Thrust, weight, aerodynamic resultant; The occurrence of lift
and drag.
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
6 Hicum agcisi, kaldirma katsayisi, siiriklenme katsayisi, Kutupsal
egim, Perddvites (stall); kanat profilindeki Buz, kar, don.
Angle of attack, lift coefficient, drag coefficient, Polar slope, Stall; Ice,
snow, frost on the wing profile.
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁgll(rlnerils)l'gt:é?]i\rgz Methods On Hazirlik / Preliminary
Technigues
Ucgus Teorisine girig, Kaldirma, agirlik, itme ve siriiklenme arasindaki
7 kil ar
iligkiler;
Introduction to Flight Theory, Relationships between lift, weight,
thrust and drift;
. . Ogretim Yoéntem ve . o
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
8 Ara Sinav
Mid-Term Exam
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
9 Donlis teorisi; Yiik faktortinin etkileri: perdovites, ugus zarfi (flight
envelope) ve yapisal sinirlamalar;
The theory of rotation; Effects of load factor: stall, flight envelope and
structural constraints;
. . Ogretim Yont - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁiw:eri/?rr;:(r‘}]ﬁ\rg Methods On Hazirlik / Preliminary
Techniques
10 Ugus Stabilitesi ve Dinami@i; Uzunlamasina, yatay ve dogrusal
stabilite (aktif ve pasif).
Flight Stability and Dynamics; Longitudinal, horizontal and linear
stability (active and passive).
. . gretim Yont N -
Teorik Dersler / Theoretical Uygulama Lab '?eglzﬁill(r;;ri/(?rr;aeg;i\r/\z Methods On Hazirlik / Preliminary
Techniques
1" Ucus Teorisi
Flight Theory
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
12 Ugak Aerodinamigi ve Ugus Kumandalarn
Airplane Aerodynamics and Flight Controls
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab ?g{‘:;;:reriﬁgt:ggi\éz Methods On Hazirlik / Preliminary
Technigues
Vortex jeneratorleri, ‘stall’ aksami (wedge) veya ‘leading edge’
dizenleri ile sinir tabakalari (boundary layer) kumandalari; “Trim
13 tab’lerin, denge ve anti-denge (leading) ‘tab’ ler, servo ‘tab’ ler, yayli
‘tab’ ler, kitlesel balans, kumanda ylizey ‘bias’i, aerodinamik balans
panelleri.
Boundary layer controls with vortex generators, "stall" or "leading
edge" devices; 'Trim tabs' balance and anti-balance (leading) 'tabs’,
servo 'tab’, spring 'tab’, mass balance, control surface 'bias’,
aerodynamic balance panels.
. . gretim Yont .. -
Teorik Dersler / Theoretical Uygulama Lab '?egjl?ra\ill(rreri/(?l'g:&i\r/lz Methods On Hazirlik / Preliminary
Techniques
Vortex jeneratorleri, ‘stall’ aksami (wedge) veya ‘leading edge’
diizenleri ile sinir tabakalar (boundary layer) kumandalari; “Trim
14 tab’lerin, denge ve anti-denge (leading) ‘tab’ ler, servo ‘tab’ ler, yaylh
‘tab’ ler, kitlesel balans, kumanda ylizey ‘bias’i, aerodinamik balans
panelleri.
Boundary layer controls with vortex generators, "stall" or "leading
edge" devices; 'Trim tabs' balance and anti-balance (leading) 'tabs',
servo 'tab’, spring 'tab’, mass balance, control surface 'bias’,
aerodynamic balance panels.
. . Ogretim Yont - —
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(rlzrils)l'r;:gig Methods On Hazirlik / Preliminary
Techniques
15 Final Sinavi

Final Eexam
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DEGERLENDIRME / EVALUATION

. Savi/ Katki Yuzdesi /
Yanyil (Yil) Ii Etkinlikleri / Term (or Year) Learning Activities Nun}llber Percentage of
Contribution (%)
Ara Sinav / Midterm Examination 1 100
Toplam / Total: 1 100
Basar Notuna Katki Yiizdesi / Contribution to Success Grade(%): 40
Savi/ Katki Yuzdesi /
Yanyil (Yil) Sonu Etkinlikleri / End Of Term (or Year) Learning Activities Nun¥ber Percentage of
Contribution (%)
Final Sinavi / Final Examination 1 100
Toplam / Total: 1 100
Basari Notuna Katki Yiizdesi / Contribution to Success Grade(%): 60
Etkinliklerinin Basar Notuna Katki Yiizdesi(%) Toplami / Total Percentage of Contribution (%) to Success Grade: 100
Degerlendirme Tipi / Evaluation Type:
iS YUKU / WORKLOADS
Siiresi | Toplam Is Yiikii
. Sayi/ (Saat) / (Saat) / Total
SR Er e e Number | Duration Work Load
(Hours) (Hour)
Ara Sinav / Midterm Examination 1 1.00 1.00
Ara Sinav igin Bireysel Calisma / Individual Study for Mid term Examination 1 35.00 35.00
Final Sinavi / Final Examination 1 1.00 1.00
Final Sinavi igiin Bireysel Calisma / Individual Study for Final Examination 1 35.00 35.00
Okuma / Reading 1 40.00 40.00
Toplam / Total: 5 112.00 112.00

Dersin AKTS Kredisi = Toplam is Yiikii (Saat) / 25.00 (Saat/AKTS) = 112.00/25.00 = 4.48 ~ / Course ECTS Credit = Total Workload (Hour) / 25.00 (Hour / ECTS) = 112.00 / 25.00 = 4.48 ~
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PROGRAM VE OGRENME CIKTISI / PROGRAM LEARNING OUTCOMES

Ogrenme Ciktllan / Program Ciktilari / Program Outcomes
Healtilyg (Ol 111 (112113 [1.1.4 | 115 [ 116 | 1.1.7 | 1.1.8 | 1.1.9 [1.1.10[1.1.11

1.Atmosfer 6zelliklerini ve
atmosferdeki degisimin ucaklar
tizerindeki etkisini bilir.
Ucaklarda kaldirma kuvvetinin
olugmasi ve ugus teorisini

bilir. / Knows the properties of

the atmosphere and the effect 5 4 4 4 5 5 5 5 4 4 4
of the change in the
atmosphere on airplanes.
Knows the formation of
buoyancy and flight theory in
airplanes.

2.UcuG kumanda yiizeylerini
tanimak, gerekli bakim ve
onarimi yapabilir / Can do the

flight control surfaces, to make 5 5 5 5 5 5 5 5 5 5 5
the necessary maintenance
and repair.

Katki Dlzeyi / Contribution Level : 1-Cok Diisuk / Very low, 2-Diistk / Low, 3-Orta / Moderate, 4-Yuksek / High, 5-Cok Yiiksek / Very high
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