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Ders Konu Basliklari

« ATA 100 Numaralandirma Sistemi / Bolge ve istasyon Tanimlama / Govde istasyonlari (Ders01)

* Mukavemet / Ugak Yapi Detaylari / Gerilme Tirleri / Yorulma (Ders02)

* Govde Yapilari (Monokok, Yari monokok) / Ugak Govdesi Yapisal Siniflandirma (Primer Yapi, Sekonder Yapi) Govde Yapisal
Elemanlari: Stringer, Longeron, Spar, Bulkhead (Basing Duvari), Frame (Cerceve), Former (Cerceve), Doubler (Takviye), Govde
Yiizeyi (Skin), D6seme Yapilari (Floor Beam), Omurga (Keel Beam) / Yari Monokok Govde Yapilari: Burun Boliimi (Nose
Section), Orta Boliim (Center Section), Kuyruk Béliimii (Tail, Empennage Section) (ATA 53) (Ders03)

* Baglama Elemanlari: Per¢in, Saplama, Somun, Civata, Vida / Emniyetli Baglanti Uygulamalari: Emniyet Teli (Safety Wiring),
Kopilya (Cotter Pin), Kilitli Pullar (Lock Washers), Tab Pullari, Yay (Spring), Ozel Kendinden Kilitli Somunlar (Self-locking Nuts) /
Birlestirme Teknikleri: Kaynak (Welding), Sert Lehim (Brazing), Yapistirma (Adhesive Bonding) (Ders04)

* Ugak Kanat Yapilari / Ana ve Yardimci Kumanda Yuizeyleri (ATA 57) (Ders05)

* Motor Yerleri ve Pilonlar / Motor (Genel) (ATA 54 / ATA 71) (Ders06)

* Bostikleme (Sealing) / Yiizey (Skin) Koruma Yontemleri (ATA 51/52/53/56) (Ders07)

* Kapilar ve Acil Durum Cikislari (Yolcu/ Ekip Kapilari, Acil Cikis Kapilari, Kargo Kompartiman Kapilari, Erisim Kapilari,

Servis Kapilari, Sabit i¢c Kapilar)/ Kapi Uyari Sistemi (ATA 52) (Ders08)

* Pencereler (Windows): Kokpit Pencereleri, Yolcu Kabini Pencereleri, Gozetleme ve Kontrol Camlari, Acil Cikis Pencereleri, Kapi
Pencereleri (ATA 56) (Ders09)

 inis Takimlari (ATA 32) e Yapilari, sok emme (shock absorbing); e Acilma ve toplanma sistemleri: normal ve acil durumlar; e
Endikasyon ve ikaz; e Tekerlekler, frenler, ‘antiskid’ ve oto-frenleme e Lastikler; ¢ Yer direksiyon (steering) ¢ Air-ground Sensing
(Ders10)
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Ders Konu Basliklari

Kabin Sistemleri (Kokpit ve Yolcu Kabini) / Kargo Bolimleri (On ve Arka Kargo, Bulk (Yigma) Kargo)/ Palet Yiikleme Sistemi
(ATA 25 / ATA 44 / ATA 50) (Ders11)

Su - Atik Su Sistemi (ATA 38) ¢ Su sistem dlizeni, besleme, dagitim, ikmal ve bosaltma; e Tuvalet sistem dizeni,
yikama/bosaltma, ikmal  Korozyonla ilgili hususlar (Ders12)

Guc Sistemleri / Hidrolik Glig¢ (ATA 29) e Sistem donanimi; ® Hidrolik sivilar; e Hidrolik rezervuarlar ve akiimulatorler;
Basin¢ kumandasi; ® Gli¢ dagitimi; ® GOsterge ve ikaz sistemleri; ® Diger sistemlerle iliskiler. / Pnomatik-Vakum (ATA 36) e
Sistem duzeni; ® Kaynaklar: motor/APU, kompresorler, rezervuarlar, yer ikmal; ® Basing kontrol; e Dagitim / Elektrik Sistemi
(ATA 24) / APU (ATA 49) (Ders13)

iklimlendirme (Air Conditioning) ve Kabin Basin¢landirma (ATA 21) Hava girisi ® Hava giris kaynaklari, motordan hava
temini, APU ve yer (ikmal) arabasi; Air Conditioning e Air Conditioning sistemleri; ® Hava ¢evirimi ve buhar cevirimi
makinalari; ¢ Dagitim sistemleri; ® Basinglandirma sistemleri; ¢ Kumanda (control) ve gostergeler; e Kabin basing ayar
kumandalari (Ders14)

Oksijen (ATA 35) e Sistem diizeni: kokpit, kabin; e Kaynaklar, depolama, yiikleme ve dagitim; e ikmal ayar; (Ders14)

Buz ve Yagistan Korunma (ATA 30) ¢ Buz olusumu, siniflari ve belirlenmeleri; ¢ Buzlanmayi 6nleyen sistemler: elektrik, sicak
hava ve kimyasal; ® Buz ¢o6ziicu sistemler: elektrik, pndmatik ve kimyasal; ® Yagmur silecek ve temizleme; ¢ ‘Probe’larin ve
‘drain’ yerlerinin isitilmasi (Ders15)

Yakit Sistemleri (ATA 28) o Sistem donanimi; e Yakit tanklari; ¢ Besleme sistemleri; ¢ Bosaltma, havalandirma ve tahliye
etme; ¢ Capraz besleme ve aktarma (transfer); ¢ Gostergeler ve ikazlar (Ders16)

Yangin Koruma (ATA 26) e Yangin ve duman yakalama ve ikaz sistemleri; ® Yangin sondirme sistemleri; ® Tasinabilir yangin
tlpleri (Ders17)
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Ucak Yapisal Elemanlari

e Motor Yerleri ve Pilonlar (Nacelles & Pylons)
= Nacelle Yapisal Elemanlari
= Motor Bolimu Kanat/Govde Yapisal Baglantilari
e Motor Genel (Power Plant)

= Motor Boliumundeki Alt Sistemler ve Parcalar
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Ucak Yapisal Elemanlari

e Motor Yerleri ve Pilonlar (Nacelles & Pylons)

e Motor Genel (Power Plant)

Exhaust Plug

Exhaust Mozzle

Thrust Reverser

Fan cowl

MNacelle

Mose Cowd
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Motor Yerleri

Pilonlar
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Motor Yerleri ve Pilonlar (Paylonlar)

ATA 54 Nacelles & Pylons (modiil 11.3.5)
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Ucak Yapisal Elemanlari

BASLIKLAR

e Motor Yeri (Nacelle)

Pilon (Pylon)

Pilon-Kanat Baglantilari

Motor-Pilon Baglantilari

o Forward Mount
o Aft Mount

Turbofan, Pistonlu, Turboprop Motor Baglantilari
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Motor Yeri ve Pilon (Nacelle & Pylon) |\ ™

] —
Aft Wing/Pylon
-ﬂé Attach Fitting

\

Aft Engine Mount

Fwd Engine Mount

« Motorlarin, kanatlarin altina baglanmalarinin bircok avantaji vardir. Oncelikle kanadin ucusta
fazla egilmesine mani olur. Kanatlarin icine depolanmis yakitin ve motorun agirligi, kanat
uclarini yukari dogru bukilme etkisini azaltir. Ayni zamanda motorlarin yere yakin olmasi
kolay erisim ve kolay bakim yapilmasini saglar, ancak kendisini daha fazla yabanci cisim
hasari (FOD-Foreign Object Damage) riskine maruz birakir.

e Kanadin titremesini 6nlemeye yardimci olmak icin motorlar kanadin hemen altina degil,
genellikle kanadin biraz 6n tarafina monte edilir.
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Motor Yeri ve Pilon (Nacelle & Pylon)

 Motor kanada dogrudan degil, bir Pylon’a, Pylon da kanada baglanmistir. Yani, motor ile
kanat arasinda Pylon denilen bir kisim vardir. Tasarimlar elbette ucak tipleri arasinda
degisiklik gosterir, ancak prensip aynidir. Pylon, kanat yapisina saglam ve cok guvenli bir
baglantiyla sabitlenir.

e Bu baglanti yontemi, motor ile kanat arasinda biraz mesafe yaratir. Bu da, bir motor yangini
durumunda yangini sondirulene kadar kanadi ve elbette kanadin icinde depolanan yakiti,
yangindan korumak icin hayati dnem tasir.

 Motor Pylon’a 6zel Gretim civatalar kullanilarak baglanir. Motor genellikle iki noktadan
Pylon’a baglanir. Baglama noktalari Fan dairesinin Gst kismi ve Tlrbin dairesinin Gstu
kismindadir. Bu baglantilar, motorun hem ileri itme kuvveti, hem de motor agirligi nedenli
asagi yonlu kuvveti gibi buyuik kuvvetleri tasiyacak sekilde tasarlanmistir.
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Motor Yeri ve Pilon (Nacelle & Pylon)

e Bu tasarimin kritik kismi, hesaplanmis maksimum kuvvetleri glivenli bir sekilde
desteklemektir. Motoru Pylon yapisina baglayan civatalar 6zel alasimdan uretilmistir. Motor
baglanti civatalari, tasidiklari yik nedeniyle, belli araliklarla sokulip 6zel Tahribatsiz
Muayene (NDT-Non-Destructive Testing) yontemleri ile catlak ve hasar kontroltiinden
gecirilir, birbirlerine carpmadan depolanmasi veya tasinmasi icin 6zel kutular kullanilir.

e Bu civatalar, cok sert inisler veya asiri tirbulans durumunda bile beklenen maksimum
kuvvetleri 6nemli 6lctide asan kuvvetleri tasiyacaktir, ancak cok asiri glicler karsisinda
kirtlmalari beklenir.

« Ornegin, gévde Uzerine yapilan bir iniste veya bir pist disina cikilmasinda, yasanan asiri
kuvvetler sonucunda civatalarin kirilarak motorlarin pylonlardan kopmasi beklenir. Onemli
bir yangin riski veya karsilastigi sira disi kuvveti, kanada aktarip kirilmasini dnlemeye yonelik
bir tasarimdir.
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Wing/fuselage

Motor Yeri ve Pilon (Nacelle & Pylon)

e Motorlarin neden kanadin icine monte edilmedigi sorusuna da bir cevaptir. ilk jet yolcu
ucagi olan, de Havilland Comet ucaginda 4 jet motoru kanadin icindeydiler. Boyle bir tasarim
daha glcltu ve daha modern gorunebilir, ancak birkac dnemli sorunu olmasi nedeniyle bu
yontem sonraki ucaklarda kullanilmamistir.

e Birincisi, buyuk bir givenlik sorunudur. Kanat icindeki olasi bir motor yangini, potansiyel
olarak kanadin disinda olan bir motordan daha yikici sonuclari doguracaktir. *Kanadin
disinda olan bir motor yangininda herhangi bir kanat hasari olusmadan séndurulebilir.
Ayrica, **motorlar kanadin icine yerlestirilince yakit depolanmasi icin gereken alan ve
ucagin yakit kapasitesi azalir. Ayrica, ***ginimuz turbofan motorlarin fan capi biyuk
oldugu icin, onlari kanat icine yerlestirmek zaten mimkun degildir.
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Motor Yeri ve Pilon
(Nacelle & Pylon)

e Belirli uygulamalara gére ayarlanmis bircok

motor baglanti cesidi vardir:

m]

Eski tip disuk by-pass oranli turbofan
motorun kanat altina baglanmasi

Eski tip disuk by-pass oranli turbofan
motorun govdenin yanlarina baglanmasi
Turboprop motorun kanat altina kafes cerceve
ile baglanmasi

Yeni tip ylksek by-pass oranli turbofan
motorun kanat altina baglanmasi

Kaynak: https://aeroenginesafety.tugraz.at/doku.php?id=10:10

Attatchment at a civil engine of an elder type
(low bypass ratio) on the pylon of the wing.

P24

Laterally mount of an elder type civil
engine (low bypass ratio) on the fuselage.

P —

Attachment of a turboprop engine with a
thrust frame

Attachments of civil engines newer types (high bypass ratio)

in the area of the core engine

in the area of fan and core engine



https://aeroenginesafety.tugraz.at/doku.php?id=10:10
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Motor — Pilon — Kanat Baglantilari

wing/nacelle

Normal calisma sirasinda motor ile
motor bdlmesi arasinda yuk transferi:

 Motor yapisi boylamasina eksende

m Load introduction between engine and nacelle

egilmeye zorlanir. during normal operation:
- Minimising deformations of the
e Kaporta oval form almaya zorlanr. engine casings

Longitudinal bending .
Ovalisaton =

o Asiri yuklenme, dengesizlik, yikici titresim
vb. durumlarda, motorun kanada zarar

gelmeden ayrilabilmesi ve baglantilarin fail- ‘
safe olmasi istenir. %—-
N

\©
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Motor Yeri ve Pilon Yapilari
(Nacelle & Pylon)

* Nacelle — Pylon aUTBOARD TRACK
PRESSURE
RELIEF

gorunusu ve DOOR

FORWARD FAIRING

FORWARD LEADING
/ EDGE FAIRING _‘_/uma (REF)

kisimlar —
e Fairing: Kaplama, SEE
karenaj, grenaj
e Cowl: Kaporta Pt e / THRUST REVERSER N NeTION
FAN COWL (MOVABLE) FAIRING

(MOVABLE) @
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Motor Yeri ve Pilon Yapilari (Nacelle & Pylon) (ATA 54)

COWLING

JET ENGINE

* Nacelle tasarimi
motor dis kapagini
ve hava girisi i¢
formunu birlikte

icertir.
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Motor Yeri ve Pilon Yapilari

(Nacelle & Pylon)

e Turbofan Motor ve
Nacelle boyuna kesit

gorunus

The stiffness of the thrust reverser

in the engines nacelle/cowl is used to
decrease the bendig of the casings Front mount of the engine,
of the core engine. at other engine types also
at the fan casing.

Pylon connections/hinges

Circumferential
'U-lands’

‘ Rear engine mount

/ “I_. Reverse thrust
o L [ ] T

Aerodynamic loads at Macelle/cowl Circumferential shear
the nacelle produce a latches/guidings loads at the flange of the
bending moment on the turbine casing.

engine.
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Motor Yeri ve Pilon (Nacelle & Pylon)

Aircraft pylon
Motorlar Kanat Altinda Engine aft mount
Fwd mounting bracket

e Ucak kanadi altinda yer alan
(underwing mountings) b

motorlarin pilon baglantilari. \
e Motorun itki kuvveti bu }
baglantilar Gizerinden kanatlara 77

(ucak yapisina) aktarilir. [

Engine fwd mount
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Motor Yeri ve Pilon (Nacelle & Pylon)

Motorlar Govde Yanlarinda

Aft mounting beam \

e Ucak govde yanlarinda yer
alan (side mountings)
motorlarin pilon baglantilari.

Fwd mounting beam

Aft mounting bracket

Thrust strut

Fwd mounting bracket
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Motor Yeri ve Pilon Yapilari (Nacelle & Pylon) (ATA 54)

! p— -
|

 Nacelle, motoru muhafaza eder. |

Motorun hava girisi, kapaklar, egzoz v

cikisi, ‘thrust reverser’, pilon gibi yapilari v} % . o

icerir. e N { 7l

=2 4 \ / \ ’_’
/

* Pilon, nacelle ile kanadi birbirine baglar.



Okan Universitesi MYO / MUTK225 - UCAK YAPI VE SISTEMLERINE GIRIiS

Motor Yeri ve Pilon Yapilari (Nacelle & Pylon)

e Nacelle yapisal tasarimi

* Longeron, formers
(frames), stringers,
bulkhead gibi govde
yapisindaki elemanlarin
benzerleri bulunur.

Stringers —— ¥ MV
e~ ‘/' 4

*Motor olmadan gorinim =>
Bulkhead
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Motor Yeri ve Pilon (Nacelle & Pylon)

///

Sla

Engi I
ngine nacelle Pylon aft bulkhead

7 % Pylon fwd bulkhead

e Pilon alt parcalari \\ )\ :

Engine-to-pylon aft mount

Engine-to-pylon fwd mount
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Motor Yeri ve Pilon (Nacelle & Pylon)

............

Pilon Ya piIsi Rear engine mount (engine to pylon aft mount)

Front engine mount \

Motordan kanada ylik transferi ~ (©"9ine o pylonforward mount

Rear pylon compart-
......... ment

» Motordan gelen kuvvetlerin ) Ny |- | (B¥ion et bukhea)
kanada uygulanmasinda bircok '
etki dikkate alinmalidir.

Front pylon compart-
ment
(pylon forward bulkhead)

lllustration schematic,
deviations possible
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Motor Yeri ve Pilon Yapilari (Nacelle & Pylon)

Wing

Pilon — Kanat Baglantilari ™"

e Pilonlar yatayda motorlarin
urettigi itki kuvvetini,
dikeyde motorlarin agirlik
yikinu tasir. | Wing-to-pylon aft mount

e Pilonlaricinden, yakit hava,

yangin vb. sistemlere ait
borular, hortumlar, elektrik

—“..'--- R e —— —— -

T il \

Elon N Pylon af bulkhead

kablolari gecer.
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Motor Yeri ve Pilon (Nacelle & Pylon)

Wing pylon without nacelle

Ornek Gérsel: ‘Nacelle’
sokulmus Pilon yapisi
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Motor Yeri ve Pilon (Nacelle & Pylon)

Wing pylon with engine nacelle

Ornek Gérsel: Motor yeri

ve pilon
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Motor Yeri ve Pilon
(Nacelle & Pylon)

Nacelle

e Pilon — Nacelle baglanti
arayuzu

1 10 9 8 7

* _ . v _
1- motor on baglant|5|, 2- motor 1 Front engine attachment 7 Fire extinguisher line
irici G- 5 2 Engine fuel supply 8 Wing de-ice bleed
yakit girisi, 5-motor arka baglantisi, S Pybn orain S ol o o
7- yangin sOndiUrme hatti 4 Harness channel B 10 Holes for shear pin yoke
5 Aft engine attachment 11 Harness channel B alternator,
6 Engine bleed air (to ECS) DC generator
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Motor Yeri ve Pilon
(Nacelle & Pylon)

Pilon — Kanat Baglantilari

e Pilon — Kanat [A] [B] montaj ve

Motor — Pylon montaj baglanti
parcalari
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Motor Yeri ve Pilon (Nacelle & Pylon) — Turbofan Motor

Pylon

e Turbofan (fanjet) Lt 'eversr

4
motor ‘nacelle’ yapisi

Exhaust cone
Fan cowl

2
\ Exhaust nozzle

Inlet: Hava aligi,
Cowl: Kapak,
Exhaust nozzle: Egzoz cikisi,

Thrust reverser: Ters itki sistemi Engine and
systems

Thrust reverser

Fan cowl y

~ an
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Motor Yeri ve Pilon (Nacelle & Pylon) — Piston Motor

 Piston motor /A

‘nacelle’ yapisi Side panel, right

Side panel, left

Access cover

Upper panel

» Hinged cover: Fuel tank

Mafsalli/menteseli kapak,
e Cowling: Kaporta,

Hinged cover

Oil cooler cowling c
over

e Engine support frame: Engine support frame

Motor destek yapisi Engine cowling

Cooling cowl g
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Motor — Pilon — Kanat Baglantilari

Pylon fairing

T\ STrut within rairing
\ ' /
£

Forward mount —

Aft mount —, /™
orward mount —__

)

Aft mount

/ \ Thrust links (2)
____________ «_._.._h\_._._._._._\_‘5_._

Fan frame High pressure Combustion Turbine frame
compressor chamber

2 shear pins

e Baglama noktalari Fan muhafazasinin
st kismi ve Turbin dairesinin Ustl
kismindadir.

e Baglantilar, motorun hem ileri itme

kuvveti, hem de motor agirhgi
tasiyacak sekilde tasarlanmistir.
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Motor — Pilon — Kanat Baglantilari

Front mount v

Bearing support Connection to the pylon Cross beam + screw joint:
- fatigue Beam + screw joint: - fatigue (thrust loads)
- loads from an accident - fatigue (inertial loads) - loads from an accident

- unbalance after fanblade failure
- fail safe-features

- fail safe-feature

Joining rod
fatigue from thrust loads
loads from an accident

Motor 6n baglantisi / Front Mount

« Ozellikle yiikleri ve deformasyonlari en aza
indirecek sekilde operasyonel taleplere
gore tasarlanir.

* Enine kiris, baglanti cubuklari ve vidal
baglama elemanlarindan meydana gelir. |

" Engine side mount
at the engine casing
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Motor — Pilon — Kanat Baglantilari

Rear mount %/

Connection to the pylon

Beam + screw joint:

- fatigue from loads by thrust,
inertial forces and roll momenits.

- unbalance after fanblade failure

- moments when a rotor is jamming.

- loss of fan blades

- fail safe-features

Three joining rods:

- fatigue from loads by thrust,
inertial forces and roll moments.

- moments when a rotor is jamming.

- loss of fan blades

AFT MOUNT

Torsion connection

Motor arka baglantisi / Rear Mount

 Kiris, vidali baglama elemanlari ve baglanti
cubuklarindan olusur.

NjLes
- _ _-__.' __-llll“"

Protection (retention plate)

against shift of the mounting Engine casings:
pins/connection bolts. (exit casing)

- loosening - fatigue

- failing - containment problem

- assembling problem
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Forward mount

Ornek Gorsel:

Aft mount

Forward mount
Thrust link
Pylon
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Motor — Pil

Ornek Gérsel: On
ve arka baglanti
noktalari.
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Motor — Pilon — Kanat Baglantilari

Ornek Gérsel:

Aft mount Forward mount
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Aft mount Forward mount
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gl TS R —
":"‘ f’l\m N
P s

L.
Sanen "% )

)
L P

-{:ﬁ?ﬁf"‘, ‘e

Ornek Gorsel:
Pilon — motor--
montajl
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Motor — Pilons Kanat Baglantilari

F FLUGHT

""""

Ornek Gérsel:

Aft Engine Mount
(Motor Arka) &
Baglanti detaylari o o

[0 (s {  AFTENGINE
~1 {i ~ MOUNT !

AFT ENGINE MOUNT
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Motor — Pilon — Kanat Baglantilari

Ornek Goérsel: On baglant
CFM56-7B e

PAWL PINS
(x3)

SHEAR PINS

FAN CASE
FITTING

BOLTS (x10)
TO FAN CASE
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Motor — Pilon — Kanat Baglantilari

EVENER BAR THRUST LINK

AFT
ENGINE
MOUNT

Ornek Gérsel: Arka (xd)
baglanti INNER

PAWL PIN
(x2)

CFM56-7B o
OUTER—/ /
PAWL PIN

AL N
(x2) / /
TURBINE

REAR
FRAME
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Motor — Pilon — Kanat Baglantilari
Q : :-\ UPPER LINK

(RS
"@,3“‘-‘“;%( PyLoN

Fuse Pin / Fuse Bolt

‘ HID SPAR FITTINGS
N FUSE PIN
. N ,‘-‘ RN
e Aski tertibati ve 3 *‘% SIDE BRACE
emniyet pimleri N8

DIAGONAL BRACE ""\
EAIRING FUSE PIN * \
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Motor — Pilon — Kanat Baglantilari

INBOARD MIDSPAR FUSE PIN COMPARISON

[ I ’ ;__/_IJ
r’\— B —

\/-- (2 —ﬁ\_

JuBIgRduny

BOTTLE BORE PIN BULKHEAD PIN STRAIGHT BORE PIN

e Fuse Pin

(Emniyet Pimi)

Motor sebebiyle kanatlarin
hasar almasini (overload etc.)
onleyen emniyet tedbiri.
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Motor — Pilon — Kanat Baglantilari

WING LOWER SURFACE

Ornek Gérsel:

e Aski tertibati

emniyet -
pimlerinin J
kesilme hali NBOARD STRUT NO. 3.
oNET AR FRACTURE DETAIL THREE
AND SEQUENCE OUTBOARD
MIDSPAR
3
INBD

VIEW LOOKING FORWARD
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Thrust frame of an engine Elastic joining elements at the engine
with integrated propeller gear. in order to avoid dangerous

Motor Yeri ve Pilon \
(Nacelle & Pylon)

Turboprop Motor Baglantisi

» Turboprop motorlar karmasik montaj EER—
pa rga Ia rina i ht|ya g d uya r: - Thrust loads to the front and reverse thrust.

- Incorporation of the high torque to the propeller
- High gyroscopic loads from the propeller.

o Pervanenin yu ksek torku - Avoidance of resonance vibrations.

= Pervaneden gelen yuksek jiroskopik Brace of an engine, supporting an external Shaft duct also serves as

propeller gear. support.

/

yukler

= Rezonans titresimlerinin onlenmesi

Support struts between propeller
gear and engine to absorb Propeller gear
torque and thrust loads..
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Motor Yeri ve Pilon
(Nacelle & Pylon)

« Ornek Gérsel:

British Aerospace Jetstream 41
Nacelles/Pylons (turboprop)
ATA 54-00-00

CCCCCCCC

Nacelles/Pylons - General
Figure 1
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Motor Yeri ve Pilon
(Nacelle & Pylon)

« Ornek Gérsel:

British Aerospace Jetstream 41
Montaj Yerleri

ATA 54-10-00

Forwar d and Outboard Attachment Points
Figure 1
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MUTK225 — Ucak Yapi ve Sistemlerine Giris

Glic Tesisi / Motor (Genel)

ATA 71 Power Plant (Modiil 16.11)
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Ucak Yapisal Elemanlari

BASLIKLAR
e Motor Nacelle Alt Bolumleri

e Motor Kaportasi (Cowling)

e Hava Aligi (Air Intake)

e Erisim Kapaklari (Access Doors)
 Motor Kapagi

e Yangin Onleyici (Fire Protection)
 Buzlanma Onleyici (Ice Protection)

o Ters itki Sistemleri (Thrust Reverser)
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Motor (Genel)

ATA 71 Power Plant General

e 71-00 General

e 71-10 Cowling

e 71-20 Mounts

e 71-30 Fire Seals & Shrouds
e 71-40 Attach Fittings

e 71-50 Electrical Harness

e 71-60 Engine Air Intakes

e 71-70 Engine Drains
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Motor / Genel (Power Plant)

Inrust reverser (KH)

Fan cowl (RH) Engine mounts

1 Thrust links
~

Inlet cowl

Exhaust nozle

Fan cow! (LK)

Thritet ravarear f1L1)

e Motor boélimunun genel patlatiimis gortinisu (exploded view)
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Motor / Genel
(Power Plant) THRUST REVERSER (RH)

-]
y - -

Motor Genel Bolumleri

FAN COWL (RH)

L EXHAUST NOZZLE
INLET COWL

Hava aligi (inlet cowl)
Motor kapagi (fan cowl)
Ters itki (thrust reverser)
Pilon (pylon)

Nozul (exhaust nozzle)

THRUST

FAN COWL (LH) REVERSER (LH)
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Motor / Genel (Power Plant)

Motor nacelle’i genellikle asagidaki bélimlerden meydana gelir:
e Airinlet cowling

e Fan cowling

e Thrust reverser cowling

e Exhaust nozzle

Inlet cowl motor fan fwd case flansina civatalarla baglanir. Ancak montaj sirasinda baglanti civatalarini takmadan
once inlet cowl Gzerindeki iki adet index pin motor flansi Uzerindeki karsilikli deliklere gececek sekilde inlet cowl a
oturtulur.

Fan cowl'lar motor pylonuna 6zel menteselerle (hinges) baglanir. Cowl'u sokmek gerektiginde mentese civatalari
sokuldr. Sol ve sag fan cowl'lar alt taraftan 3 veya daha fazla (latch) mandal kilit dizeni ile karsihikh olarak
birbirlerine baghdir.
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Motor / Genel (Power Plant)

Motorlar, govdeye ya da kanatlara, pylon veya strut adi verilen motor baglanti elemanlari ile baglanir. Pylon,
motoru ilgilendiren tim pnomatik, elektrik, yakit ve hidrolik hatlarinin gecis noktasidir. Pylon’un temel vazifesi,
motorda ve thrust reverser’da (itki ceviricisi) olusan ylkleri kanatlara veya govdeye iletmektir.

Pylon’lar kanatlara pylon Ust spar’ina bagh Gst baglanti (upper link) Gzerinden pylon alt spar’ina bagl olan capraz
destek parcasi (diagonal brace) lzerinden ve kanat yapisina dogrudan baglanan pylon baglantilar (strut fitting)
Uzerinden tutturulur. Bu yapisal elemanlar, fuse pin (birlestirme pimi) ve fuse bolt (birlestirme civatasi) olarak
bilinen baglanti elemanlari ile ana yapiya baglanir.

On motor baglantisi ile arka basing bdlmesi arasinda kalan pylon alt parcasi paslanmaz celik ya da titanyum ile imal
edilir. Bu yapi, motor sicak bodlgesi ile motor mekanizma ve hatlarini birbirinden ayiran bir fire barrier (yangin
duvari) olusturur.

Hareket edebilen kaporta panelleri pylon’un 6n parcasina menteselerle tutturulur. Ters itki panelleri ise orta pylon
bolgesine yerlestirilmistir.
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Motor / Genel (Power Plant)

Pl

Ornek Gérsel:

i
« Airbus A320 Study Notes / O

Engine CFM56
= Motor yandan sematik gorinus

AR FAMN THRUST PRIMARY CENTERBODY
INTAKE COWL REVERSER NOZZLE
CowL
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Motor / Genel (Power Plant)

INNOW J8YMH04

1NN L4

Ornek Gérsel:
 Airbus A320 Study Notes /

Engine CFM56
= Motor yandan kesit gériinls
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Motor / Genel (Power Plant) S

AFT MOUNT

Ornek Gérsel:

 Airbus A320 Study Notes / Engine
CFM56
= Motor perspektif gorinis
= On ve arka yapisal baglantilar
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Motor / Genel (Power Plant)

Ornek Gérsel:
 Airbus A320 Study Notes /

Englne CFM56 {lNGSSNEEAF?ﬁlg]}
= Motor montaj grubu 6n EAN ERAME
(forward engine mount) BEARING S oLy

NUT RETAINER

CROSS BEAM
ASSEMBLY
TIGAL-4Y

2 PIECE
SUPPORT BEAM ASSEMBLY
(INCONEL 718)

LINK ASSEMBLY

ENGINE ATTACH BRACKET
TIGAL-4V
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Motor / Genel (Power Plant)

BOLT
WASHER

ENGINE o
TURBINE o |
REAR

A 0] . @
Ornek Gorsel.: 5?\-)\)] d m

e Airbus A320 Study Notes / Engine CFM56

) SN 2
= Motor montaj grubu arka (aft engine mount) &Y P ,- CROSS BEA

0

o5

)
LINK LINK  ALIGNMENT o)
PIN =§§{ ¢

LIMK
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Motor / Genel (Power Plant)

RIGHT FAM
COWL DOOR

RIGHT THRUST
REVERSER DDOR

PRIMARY NOZZLE

CENTERBODY

| I|' - .. ‘ ‘
Ornek Gérsel: > ‘ -
af .

 Airbus A320 Study Notes /
Engine CFM56

= Nacelle olusturan parcalar

COWL DOOR,
LEFT THRUST

REVERSER DOOR
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Motor / Genel
(Power Plant)

Ornek Gérsel:

 Airbus A320 Study Notes / Engine
CFM56

= Nacelle erisim (Access Door) ve bakim
kapaklari

FAN COMPARTMENT

ACTUATOR CONMECTION
UPPER VENTILATION INLET

ACCESS PANEL

DEPLOY SWITCH
ACTUATOR DOOR
‘ OIL ACCESS DOOR
FAN COMPARTMEMNT ACTUATOR CONMNECTION

LOWER VENTILATION INLET ACCESS PANEL

ACTUATOR CONNECTION PRESSURE RELIEF DOOR/ FAN COMPARTMENT
ACCESS PANEL STARTER VALVE ACCESS DOOR ’7 UPPER WVENTILATION

=T
e iy et S B %____
— i —_ 7| ]

"“'-._H_ I —

-1
@ ECLU COOLING
1 @ )( I INLET

DEPLOY SWITCH ANTI-ICE
ACTUATOR DOOR

oo

|
FAM COMPARTMENT

—

ACTUATOR CONNECTION  AIR QUTLET
ACCESS PANEL

ACCESS DOOR

LOWER VENTILATION INLET ~ C1D-042-00
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Motor / Genel
(Power Plant)

Ornek Gérsel:

« Airbus A320 Study Notes / Engine CFM56 | |
= Yag tanki (Oil Tank) erisim kapagi
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Motor / Genel
(Power Plant)

FAN COMPARTMENT
UPPER VENTILATION
INLET

NOSE LIP

"PIP"

Ornek Gérsel: R s
FITTING
 Airbus A320 Study Notes / Engine e
BARREL
CFM56
= Hava aligi kaportasi (air intake cowl) INTERPHONE
JACK
ALIGNMENT ECU
EITTING SUPPLY
(4 PLACES)
ANTI-ICE
DucT

FAN COMPARTMENT LOWER
VENTILATION INLET
(NOT SHOWN)

NAME PLATE
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Motor / Genel TR
(Power Plant)

ALIGNMENT
PIN

Ornek Gérsel:
 Airbus A320 Study Notes / Engine
“rVbb
= Motor montaj flansi (attach ring) |
hizalama pimi (alignment pin)

= Hava aligi kovani (inlet barrel), petek e e
yapi (honeycomb) kesit gorinisu INTERFACE — ([N FLLELIE

SECTION

A-A



AFT BULKHEAD
ACCESS PANEL

Okan Universitesi MYO / MUTK225 - UCAK YAPI VE SISTEMLERINE GIRIiS

Motor / Genel (Power Plant) > *

Ornek Gérsel: |

AFT BULKHEAD

o Airbus A320 Study Notes / Engine CFM56 e

= Hava alig1 kaportasindaki kapaklar
(Access panels on air intake cowling)

ECU COOLING
AlR DUCT

ANTI-ICENVENT
ACCESS DOOR AND
NOSE LIP (D) DUCT
ACCESS DOOR
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Motor / Genel
(Power Plant)

Ornek Gérsel:

 Airbus A320 Study Notes / Engine
CFM56
= Hava aligi genel
(Air intake assembly)

FAN COMPARTMENT
UPPER VENTILATION INLET

FAN COWL
ALIGNMENT
FITTING
HOIST POINTS
AFT BULKHEAD
OUTER BARREL
INNER BARREL
/ FWD BULKHEAD
HIOST POINTS
(4 PLACES) J!
FAM COWL * .
ALIGNMENT
FITTING

— LIP ASSEMBLY

PHONE JACK
ECU COOLING
INLET
ANTI-ICE
INLET DUCT

ANTI-ICE -
EXIT DUCT

FAN COMPARTMENT
LOWER VENTILATION
INLET

(NOT SHOWN)

ANTI-ICE
DISCHARGE
VENT/ACCESS

DOOR
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Motor / Genel
(Power Plant)

B ALIGNMENT
FITTINGS
» ~—————— HOIST
\ | R
B
t
Ornek Gorsel: )y’,{ s
i i D
 Airbus A320 Study Notes / Engine /q\’g\
S
CFM56 2 E
e o . 657? BULB SEAL S S, / ALIGNMENT
= Fan bolimu kapagi montaj detaylari (4 PLACES)
. . ADJUSTABLE
(fan cowl door installation) e EYEBOLT
"Ree 1117
(FOR
INSTALLATION
ONLY)

BEULE COMPARTMEMNT
SEAL COOLING
EXIT STARTER VALVE/
PRESS RELEASE
DOCR
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Motor / Genel
(Power Plant)

Ornek Gérsel:

 Airbus A320 Study Notes /
Engine CFM56
o Fan bolimu kapaklari
(fan cowl door)

HINGE FITTING

HOIST POINTS

STRAKE

ENGIME OIL FILL m
ACCESS DOOR '\\\

HOLD OPEN RDD— \
BULE SEAL

ﬁ LATCHES

\ COWL DOOR
(GRAPHITE SKINS
} 1|.l"'.|’ITH HONEYCOME

CORE)

HOIST POINTS

PRESSU RE RELIEF
STARTER VALVE
HAMNDLE ACCESS
DOOR

COMPARTMENT
COOLING EXIT VENT

ADJUSTA-KEEPER
CLEVIS



RIGHT HAND FAN COWL
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Motor / Genel
(Power Plant)

RETENTION
BRACKET

LEFT HAND B
FAMN COWL

Ornek Goérsel:
 Airbus A320 Study Notes / Engine

CFM56

= Fan bolumu kapagli amortisori
(fan cowl door hold-open rod)

Y C1D-142-00
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Motor / Genel (Power Plant)

Ornek Gérsel:

 Airbus A320 Study Notes / Engine
CFM56
= Fan bolimu kapaklari acilim
(fan cowl door opening)
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Motor / Genel (Power Plant)

Ornek Gorsel:
e B737-300 Opergs
Engine Cowlin
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Ornek Gérsel:

e Airbus A320 Study Notes / Engine CFM56
= Motor kapagi kesit goriinus — aliminyum
petek dokulu yapi
(fan cowl cross section — Al. honeycomb)

SECTION
B-B

ALUMINUM
HONEYCOMEB

G1D146-00
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Motor / Genel (Power Plant)

ALIGNMENT
FITTINGS

Ornek Gérsel:

 Airbus A320 Study Notes / Engine
CFM56
o Kapak hizalama kenar koruma
(fan cowl alignment edge protection)

EDGE PROTECTOR
(FWD & AFT EDGES
OF FAN COWL)
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Motor / Genel
(Power Plant)

Ornek Gérsel:

 Airbus A320 Study Notes / Engine
CFM56
= Kapak contalari
(fan cowl door seal)

SECTION

A-A

C1D-009-00



MUTK225 — Ucak Yapi ve Sistemlerine Giris

MOTOR BOLUMUNDE YER ALAN DIGER SISTEMLER

ATA 26 Fire Protection
ATA 30 Ice and Rain Protection
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Motor (Genel) / Yangin Onleme

Fire Protection

Motor bolimleri
cogunlukla yangin
Onleme ve
sondirme
sistemlerini de
icermektedir.

Side View Cross Section
Fan Compartment and Fuel and Hydraulic
Thrust Reverser ~ System Services Aft Fairin
Transcowl! Cavﬂv : . Upper Strut i Compa lg ant
: & 1oy Cavities

I—

Enging: A QAo N e Strut
A ARSIt ot
Drain Cowl . Core
Compartment
Engine .\
Core - Fan Duct
' = Lower Strut Surface and Upper Thrust : :
588 Gloga-Sechan " 90° min. of Engine Core Cowl Reverser ~-- Lower Bifurcation
View at right Transcowl
Cavity

Core Compartment Including Engine

Main Engine Drain
Power and Accessory Sections

Through Lower
Bifurcation

O Flammable Fluid Leakage Zone O Fire Zone O Dry Bay Zone === Firewall
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Motor (Genel) / Yangin Onleme
Fire Protection

Ornek Gérsel:

A330 motor
yangin koruma

sistemi VK

N9 =«
- -

Kaynak:
https://www.youtube.com/watch
?v=05NeSz7kRFQ



https://www.youtube.com/watch?v=05NeSz7kRFQ
https://www.youtube.com/watch?v=05NeSz7kRFQ
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Motor (Genel) / Yangin Onleme
Fire Protection

FRONT PANEL

AIRCRAFT ON GROUND

ECAM EWD

Ornek Gérsel:

A330 motor
yangin koruma

sistemi kokpit

gostergeleri

ENGINE
MASTER
PANEL (125VU)

FM26D 1 D00000006
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Motor (Genel) / Yangin Onleme
Fire Protection

PYLON S ——— FIRE DETECTOR
FIRE DETECTORS

P —

Ornek Gérsel:
A330 mOtOr : n e nnezoge'::grona
\\j\\ m:lo?;:gvon ;
yangin koruma zoe 1 Lert avo mawt PYLON FIRE DETECTORS
. : \

sistemi algilayicilar ) ocerecrons RO

. p "on  comtuaena O o

1k ) CAP

(fire detectors)

ALARM [ ——t
FAULT |
SIGNAL ? =

13 0

POWER
SUPPLY : —*

ALARM SENSING

DETECTOR  gunren SLEMENT

RESPONDER

ZONE 1 FIRE DETECTORS
ENGINE FIRE PROTECTION DESCRIFTION - DETECTORS



Okan Universitesi MYO / MUTK225 - UCAK YAPI VE SISTEMLERINE GIRIiS

Motor (Genel) / Yangin Onleme
Fire Protection

Ornek Gérsel:

A330 motor yangin koruma

sistemi yangin tupleri

(fire extinguisher bottles)

ENGINE FIRE PROTECTION DESCRIPTION - BOTTLE
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Motor (Genel) / Buzlanma Onleyici
Anti-lce, De-Ice, |
Ice Protection A

HOT AR VALVES (x2)

Q\\ '

FUEL HEATER"

FROMi
SCAVENGE<—~_

B : “PUMP )}
JUNCTION
BOX / (
\,/L/ . Hot air
. oil

oicooer [ Eectrical

gy —

@) )]

Motor yerleri cogunlukla

buzlanma onleyici sistemleri

INTAKE
CASING

de icermektedir.

TO OIL TANK
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Motor / Genel (Power Plant)
lce Protection

Ornek Gérsel:

 Airbus A320 Study Notes / Engine CFM56 couPLING

= Hava alig1 kaportasi buzlanma onleyici sistemi
(cowl swirl anti ice system)

FWD
| BULKHEAD

AFT
BULKHEAD
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Motor / Genel
(Power Plant)
|lce Protection

Ornek Gorsel:

e Engine Air Intake Ice
Protection System

On the V2500, it is the 7th stage from we bled the air. On the
CFM-56, it is from the 5th stage of the High-Pressure (HP)

compressor. Valve: For each engine, hot bleed air is controlled
by an OPEN/CLOSED valve. In the absence of air pressure, the
valve is spring-loaded to the closed position. With air pressure
available and solenoid energized, the valve closes. In case of
loss of electrical power supply, the valve is fully open provided
engine bleed air pressure is high enough. The valve of the
CFM-56 engine needs 9th stage muscle pressure for the
opening. Users: The engine air intake is protected by its
related bleed air, which heats the inlet leading edge in icing
conditions. The hot air is then discharged overboard.

Kaynak: https://wtruib.ru/training_A320F/engine-
air-intake-ice-protection-system-presentation/

ANTI-ICED
AREA

A.ICE
AIR OUTLET

ENGINE 1

DE-ENERGIZED = OPEN

v

A.ICE
VALVE

" Cabin

AMTIHCE

WALVE BTH - HTH
srace STAGE

EiR E1LY

Zone.CqﬁuOller
20 e

~ Full Authority
§ Digital Engine Control
: (FADEC).



https://wtruib.ru/training_A320F/engine-air-intake-ice-protection-system-presentation/
https://wtruib.ru/training_A320F/engine-air-intake-ice-protection-system-presentation/

MUTK225 — Ucak Yapi ve Sistemlerine Giris

TERS ITKi SISTEMLERI

ATA 78-30 Thrust Reverser
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Motor (Genel) / Ters Itki Sistemleri

Reverse Thrust:

e Jet motorlari kullanan ucaklarda ters itme, jet egzozunun ileri
yonlendirilmesi ile saglanir. Motor ters yonde donmez, bu mimkuin
degildir; bunun yerine egzoz gazlarini ileriye dogru yonlendirmek icin
itkiyi ters ceviren yonlendiriciler kullanilir. Yiksek by-pass oranli
motorlar, itme glctnidn cogunu fan hava akisi ile Urettiginden, genellikle
sadece bu akisin yonunu degistirerek itkiyi tersine cevirir.
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Motor (Genel) / Ters Itki Sistemleri

Reverse Thrust:

Bir ucagin inis stireci, ugagin piste teker koymasi, taksi hizina yavaslamasi ve nihayetinde tamamen durmasindan olusur.
Bununla birlikte, cogu ticari yolcu ucaginin jet motoru rélantide olsa bile ileri yonde itki Giretmeye devam eder. Cogu modern
ucagin inis takiminin frenleri normal kosullarda ucagi durdurmak icin yeterlidir, ancak glivenlik amaciyla ve frenler Gzerindeki
stresi azaltmak icin baska yavaslama yontemlerine ihtiyag vardir. Pistteki kar veya yagmur gibi faktorlerin frenlerin etkinligini
azalttigl kotl hava sebepli senaryolarda ve iptal edilen kalkislar gibi acil durumlarda bu ihtiya¢ daha belirgindir.

Basit ve etkili bir yontem, jet motorunun egzoz akisinin yonunu tersine cevirmek ve yavaslamak icin motorun gliclini
kullanmaktir. ideal durum egzoz gazlarinin akis yoniini tersine cevirerek dogrudan ileriye dogru yénlendirmektir; ancak
aerodinamik nedenlerle bu mimkiin degildir. Ters itme sistemlerinde egzoz gazlari en iyi verimi alabilmek icin 135° aciyla
saptirilir. Ters itki, ucagin havadaki hizini azaltmak icin ugus esnasinda da kullanilabilir, ancak bu modern ucaklarda (sivil ve
ticari) yaygin degildir. Jet motorlarinda yaygin olarak kullanilan 4 tip ters itki sistemi vardir: Hedef (target), deniz kabugu (clam-
shell), doner kapak (pivoting door) ve soguk akis (cold stream) sistemleri. Degisken hatveli pervanelerle donatiimis bazi

pervaneli ucaklar, pervane kanatlarinin hatvesini (acisini) degistirerek itkiyi tersine cevirebilir.

Motor govdesinin icinde (internal type) ve disinda (external type) olarak veya sicak akis — soguk akis seklinde siniflandirilabilir.
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Motor bolimleri cogunlukla ters itki
(thrust reversal [ reverse thrust)
sistemlerini de icermektedir.

Hinge
and Lock
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Cesitleri:

e Pivoting Door Type

e Cold Stream (Cascade) Type
e Target (Bucket) Type

e Clam-shell Type
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Cesitleri:
e Yaygin kullanilan 4 tip ters itki sistemi vardir:
= Pjvoting Door Type (Doner Kapak Tipi)
= Cold Stream (Cascade) Type (Soguk Akis Tipi veya Kademeli)

= Target (Bucket) Type (Hedef veya Kova Tipi)
= Clamshell Type (Deniz Kabugu Tipi)

Kaynak: https://tr.wikipedia.org/wiki/Ters itme



https://tr.wikipedia.org/wiki/Ters_itme
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Pivoting Door Type (Doner Kapak Tipi) — Soguk Akis

e Bu tip sistemler pndmatik olarak calistirilir. Etkinlestirildiginde, doner kapaklar
(pivoting doors), ters yonlendirme kanallarini agmak ve normal egzoz cikisini
kapatmak icin déner ve itkinin ileri yonlendirilmesine neden olur. Kademeli ters itme
sistemi turbofan motorlarda yaygin olarak kullanilir.

e Turbofan motorlarda, deniz kabugu tipi sistem sadece fan hava akisini

kullandigindan ve ileri itme glict Gretmeye devam eden jet motoru ana tirbin cikisi
etkilenmediginden, bu sistem kova tipi sistemden daha az etkilidir.
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e Pivoting Door

Ornekr Gorseller
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Cold Stream (Cascade) Type (Kademeli Tip veya Soguk Akis Tipi)

e Bazi yluksek by-passl turbofan motorlarda bulunur. Yiuksek by-pass oranli motorlarda by-pass
kanalindaki kapilar, motor fani tarafindan hizlandirilan ancak yanma odasindan gecmeyen (by-pass
havasi olarak adlandirilir) havayi ters itme saglayacak sekilde yonlendirmek icin kullanilr.

 Motorun normal calisma esnasinda ters itme kapilari kapalidir. Ters itme modunda ise sistem, hava
akisini ters yonde yonlendirmek icin kapilari acar.

« Kademeli ters itki sistemi, motor kaportasinin (nacelle) cevresini saran arka bolimin, geriye dogru
kaydirilmasi (translating cowl) ile manson/bilezik benzeri bir aciklik yaratilarak, by-pass havasinin
1zgarali kademeli kanatciklardan (vane grid / cascaded) gecirilip 6ne dogru yonlendirmesini yapar.

e Soguk akisli ters itki tipinde, yanma odasindan cikan egzoz, ileri itme kuvveti olusturmaya devam
ederek bu tasarimin etkinligini azaltir.

» Sicak akis spoyleri ile donatilmissa cekirdekteki egzoz akisini da yonlendirebilir.
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e Cold Stream
(Cascade)
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e Cold Stream
(Cascade)

(Translating Cowl Type)
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e ——

Motor (Genel) /
Ters Itki Sistemleri

e Cold Stream

Ornek Gérseller




Okan Universitesi MYO / MUTK225 - UCAK YAPI VE SISTEMLERINE GIRIiS

Motor (Genel) / Ters Itki Sistemleri

Target (Bucket) Type (Kova Tipi) — Sicak Akis

e Kova (hedef) tipi ters itme sistemi, sicak gaz akisini tersine cevirmek icin bir ¢ift
hidrolik olarak calistirilan 'kova' tipi kapak kullanir. ileri itme icin bu kapilar motorun
nozulu 6nilne getirilerek egzoz gazinin yonu degistirilir. Bu sistem ilk kez Boeing
707'de uygulanmistir, buglin hala yaygin olan sekilde iki ters cevirici kova, menteseli
veya mafsalli (hinged) bir mekanizmayla egzozun arkaya dogru akisini engeller ve
gazlari ileriye dogru bir aciyla yonlendirir. Bu tip ters cevirici, calismasi esnasinda

motorun arkasinda disaridan (external) gorulebilir.
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» Target (bucket) type

Ornek Gérsel:

KLM Fokker 100 tipi ucapin ters itki

mekanizmasi ¢alisma esnasinda
(PH-KLE) taxis after landing at Bristol International Airport, England.
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» Target (bucket) type

Ornek Video
Kaynak: https://en.wikipedia.org/wiki/Thrust reversal



https://en.wikipedia.org/wiki/Thrust_reversal
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Clamshell Type (Deniz Kabugu Tipi) — Sicak Akis
 Motor i¢c bolimunde yer alan ters itki ceviricileri, hava akisini motor bélmesinin yan
tarafindaki acikliklardan yonlendirmek icin motor ortisinln icindeki saptirici

kapilari kullanir.

e Turbojet ve karisik akisli by-pass turbofan motorlarda, motor egzozunu ters
yvonlendirmek icin pnomatik/hidrolik olarak calistirilan, istiridye kabugu benzeri
(clamshell), kapakl deflektorleri kullanir. Ters itki cevirici kanallari, hava akisini daha
da ileriye yonlendirmek icin kademeli kanatlarla (cascades) donatilabilir.
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RESHISVNONY

Motor (Genel) /
Ters Itki Sistemleri

e Clamshell type
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Ters Itki Sistemleri

e Clamshell type

Ornek Gorsel:

VC10 ucak lzerinde Rolls-Royce Conway
turbofan motor, dis taraftaki motorda _’
ters itki cikis 1zgarasi acik gérilmektedir. §
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Kaynakca:

» CFM56-7B Egitim Kilavuzu (nacelle)

e https://www.aviationmaintenancejobs.aero/aircraft-ata-chapters-list

e https://club66pro.com/howmanyquestions.php

e https://320wuyanzu.github.io/A320FM/ATA71/00.html#general

e https://medium.com/aeronautics-today/thrust-reversal-systems-types-and-mechanisms-e42a2bf7693f

e https://herkesicinhavacilik.com/2020/10/12/thrust-reverserin-calisma-prensibi-nasildir/

e https://seyruseferim.com/thrust-reverser-nedir/

e https://code7700.com/g450 powerplant.htm

e https://aeroenginesafety.tugraz.at/doku.php?id=10:10

e https://tr.html5grind.com/551577-how-are-engines-mounted-onto-XPFJQQ

e https://www.airlinehaber.com/ucak-motorlari-kanada-nasil-baglanir/

e https://en.wikipedia.org/wiki/Thrust reversal



https://www.aviationmaintenancejobs.aero/aircraft-ata-chapters-list
https://club66pro.com/howmanyquestions.php
https://320wuyanzu.github.io/A320FM/ATA71/00.html#general
https://medium.com/aeronautics-today/thrust-reversal-systems-types-and-mechanisms-e42a2bf7693f
https://herkesicinhavacilik.com/2020/10/12/thrust-reverserin-calisma-prensibi-nasildir/
https://seyruseferim.com/thrust-reverser-nedir/
https://code7700.com/g450_powerplant.htm
https://aeroenginesafety.tugraz.at/doku.php?id=10:10
https://tr.html5grind.com/551577-how-are-engines-mounted-onto-XPFJQQ
https://www.airlinehaber.com/ucak-motorlari-kanada-nasil-baglanir/
https://en.wikipedia.org/wiki/Thrust_reversal
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