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Akiskanlar pompalar, fanlar ve kompresoérlerle hareket ettirilirler. Bunlar akigkanin
mekanik enerjisini artirir; enerjideki artis hizin, basincin veya akigkanin
yuksekligini artirmada kullanilir. Enerji eklenmesinde en yaygin iki yontem, dis
kuvvetlerle pozitif yer degistirme ve santriflj etkidir. Bu ydntemlerle iki sinif
akiskan itici cihaz dizayn edilmistir; bunlar akigkana,

e Dogrudan basing uygulayan (pozitif yerdegistirme) cihazlar,

e Tork uygulayarak donme saglayan (santrifj pompalar, blowerler ve
kompresoarler) cihazlardir.

Pozitif-yerdegdistirmeli cihazlarda kuvvet, bir silindir icindeki pistonla (pistonlu
pompalar), veya ddnen basing elemanlariyla (déner pozitif yerdegistirmeli
pompalar) saglanir.
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Pompalar ve fanlarda akigkanin yogunlugu o6nemli derecede degismez ve
sikigtirllamayan-akiskan teorisi gecerlidir. Blowerler ve kompresoérlerde yogunluk
artis1 cok bluyuktar; bunlar sikistirilabilen-akigkan teorisine uyar.

Bu cihazlarin hepsinde akis kapasitesi (belirli bir yogunlukta birim zamandaki
volumetrik akim), giic ve mekanik verim énemlidir. Kullanim amacina uygunluk ve
bakim kolayligi da 6nemli 6zelliklerdir.
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% Hydraulics plays a role in many areas of a com-
(6]

mercial airliner. This diagram shows a sampling of

what an airborne hydraulic system can include. Among

the areas shown include the rudder ratio charger actu-

m ator (1), cargo door actuator (2), in-line horizontal sta-

bilizer motors (3), AC motor pump (4), brake valves

(5), flap/slat actuators (6), constant-speed motor

generators (7), main engine pumps (8), ram air tur-

\ bine pump (9), power transfer unit (10), filter

' S &%= ) module (11), nose cargo door actua-

4 x SA 5 Ny tor (12), and integrated electrohy-

a 7\ a u S Y draulic actuator steering
package (13).
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Hidrolik Sistem (ATA 29 Module11.11

AHidrolik sistemifydraulicsystermd Y { P@Pt I NPy | 1 St f .
KINB1SUt SYRANROAT SNAY 0 KN SR
OANI FNF&lF ISUANREYSaA AftS 2fdz |y
AYdz t FyPE Ly &APOPfLNV 1 XBNREII B ¢

AIRPLANE'S HYDRAULIC SYSTEM
ACTUATORS RESERVOIR

‘ ACCUMULATOR

FILTERS -
SELECTOR CHECK VALVE
VALVE
kmo : ) “"HEI!--’

PRESSURE RED. VALVE SHUT DFF
VALVE
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Hidrolik Sistem (ATA 29 Module11.11

[ Reservoir (depo, tank)
[ Manifoldo RIF E POUPY o0l E€fFYyiPaPo
AV el 1 £ F NRIF | dzf § Fupirgandlyose(boru ve hortum)
hidrolik sistemler [ Fittingo oI €t I y i PO
A5y St fada]l t S 0 dzg Pump(pompa)
elemanlaR | Yy 2 f dzo dzf\l‘h/ilter(ﬁltre)
Valve(valf)
Accumulatod F T NYNf I 61 NE KARNRE AT F {1
Regulatod NE I N I &1 N
Fuse(sigorta)
Actuatingunito cel £ PO G PNXI Ny AOGSaAz KIFN
Sealb { el {1 | Yyt SEAOAZT O2Yy il v
Indicator/ Panel gl & 0 SNBS St SYI yf I NP
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; E—
Préssures

Hidrolik Sistem
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Balance Lne

Bevator and -
Bey. Feel =

Nosewhael
Steering

Landing
, Gear

Landing Gear
Transfer Unit
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V4 Pay

| ARNRfA] @M®){ AaidSYA

Al A RNR f Al {)\é(]éY
[ Tank, rezervuar, hazne, depo ik il I
[ . | &Py cepdhNRplrEpO A 5 | Reservor i g W
[ Tt SUAY hategmidddine) NJP = - |

[ Filtreler

[

[

[

7 z A | | X Consumer 2 |——e
Y2YGiNRE OFtFtSNR -w.1 - |
PINYNEF G N | N e
D N(tHRI cl é l] 7\ Y (@I%mmb#)t I suction line pressure line T nl

MNY SEAY TIRIIIE
) cedz06 12YUNBEf &NIS .w-z Consumor

TTYAO GF 1 PY{ kKkapEnadbr

‘Liquid storage  Pressure generation : Consumers
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V4 Pay

| ARNRtA] @M®){ AaiSYA

AmNJf S‘[ - .DH &ANA S { & I'birsRitolik>
AAA0SYAHAI aBFNRH XA
OY2U2NI dz RI Yy SNS 0 ALNZNINYARE Y&

Motor-driven pump

Reservoir

- [ Suction

A A A A AL =

I % -\ I Pressure
72 A AAAR

Filter Selector

Valve B Return
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Hidrolik Sistem

Depo, tank:

Al Aa0GSYAY ol ft POYI AP A oA
SRSN¥» {A&d80G§SYRS YSéRIyYyl!
1FENDBPEFYIFIOAT YSAA AcAy
hacimde imal edilir.

Aa2RSNY eé2f Odz dzeel 1t NPY
ISySt RS &N14aS] PaPéel R
8L ET I NI 1dzAf £ yPEf PNE @AY
MIbLHpcnc OALIA &l & {dzf I

MNY S YDI MIRSIBt A1 &A&C
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Hidrolik Sistem

Depo, tank:

Al SNJ RSL}2 NI SNA YR Sigiagaddd A5dZA drySdzNmh 351 SINH S

oF1TPY AOfSYEt SNA APN)} aPYyRI o0dz 31 aGSNHS
A{NNB1fA RSEAOSY dzeel 1 ANIAFEFEI NPYRIF y2
LIZ YL OSNAYAYAY RNOYSaAZEZ aPOPRI {1 LINJ
2NIOFRIEFY 1 KKIANRNBNY A]] REAFBOIRNY &EEXAY RSY al .
o AaPYOP Af SP o lda By oyt UlFSyYR BNJRRISR BRI | NJ o &4 P
NEINEFGI NNYRSY &I N} NI FyPfPND
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Hidrolik Sistem

| ARNRtA] F1INEfSNE FTNYNEFGI NI SNY

Al ARNREtA]l araidsSY I {NftSNAZT &aA&a0G§SYRS 2ftdoly LI aAaT¥
KARNREA] APOPaAP RSLIRTE I N

Al TNf SNE KARNREA] LRYLI &PYPY RINDSESNAYA &l yNYT ¢
| vt SNE 4A40SYRS O0ANJlce FftPOP 6UN]TSUAOAUD O0ANRSY

~h

Pl YlIa4P RdzNHzYdzy R | OAf O0@SRS{U0 ol aPyce {lFe&yl &P
AV cel 1fFNRIF 1dzZ 1 yPEly KARNREA] |1 NfSNI ISyStfA]f!
AIl' SNI F{NZ 0ANI aPOP @S 3IFT KNONBEAA AeSNANID . dz KN

I @ NPt YPOE I NRP NI
AYdzZ €t yYPYRI aPOYUP RSL2Z SRSY KNONBXZ Aa0SYyAftSy RSE!
kumanda edilmektedir.
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Hidrolik Sistem

Hydraulic system pressure . ' Hydraulic system pressure

AmNY S : DI
Y NNB 6SIfA
KARNBE AL |

ngld button or
orevent
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[ Soldaki: | | 8 | S
Diyafram tipi

[{ I ERI 1AY
Balon/Hava
kesesi tipi

Nitrogen or air
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Hidrolik Sistem

Borular, hortumlar gipes hosesy:

Al el 1 KARNRBEA]l aAaU0SYESNAYRS|A aPUPeP:
NYyAGS @Sel SEtSYlFyfFN 31 YyRSNBOA fleXitded A
wSaysSi16e oSéel KIFf1F o02NHz I NJ {dzZ £ F yPt PN
Al t NYAyeédzy 02Nz  NE KFFAFEA]TESNRA @S A0
ASYSttA1LtES mpann t{L édmnoZIn . I NDL ol &aPy
AltFTOPYEP I 1St 02NHzZ I NJ AAS onnn t{L OH
A. 2NHz NT SNAYRS KFy3aA aAadaSYS FAG 2f Rdz
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Hidrolik Sistem

Poor design Good design

2 NHz @S K2 NIdzy Y2yl
dikkat edilecek hususlar:

5
Iﬁﬂﬂ

Poor routing Better routing Good design
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Hidrolik Sistem

. 2NHz S K2NIdzy Y2y iUl 2PYRIF RAT1T1FO SRATf S
A Sistemde hareket varsa, hortum boyu harekete izin

OSNBOS]T O6STAftRS LJ & @PNJW AN
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Hidrolik Sistem e

2 NHz @S K2 NIidzy Y2yl f S
hususlar:
AYSé1Ay 1|6SfSN£ 0 A Eapmmre S K I
2 7 ovement causes twisting
Yt SNA RATTHU FtT e P
Poor design Good design
———

Support clamp

Poor design Good design
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Hidrolik Sistem

Filtreler:

A{Aa0GSYS IANBY 2&FolIyOP YIRRStSNAY GSYAI A
A{ POPRI FA{GNBfSYS &l eSaArAyRS araidsSy St Syl
ACAEtGNBE NI SNAYRS FAEGNB SEtSYIFIYyPYPY (1ANISyY
A{NT YS SEtSYIFIyfIlI NP GSt @Sél {INePi YIflSYSR
rest 2tk yfl NRIE YS&K onichBiNikron § 108cP aYPSTU NISNBE Raill 82H &l
dz&8 3dzy 2f YI £t PRPNI®
[aSaK alinthPAaREKXRSENIA | NAN al @PaP FAncH2NI NI YA [UNBYP®
[ ¢St FAEOGNBESNI LI atlyYlrT wStA]JGSYysE {NEPG TFAt
[¢PlLEYYPO 2ttty 0Sf FAELAUNBESNI GSYATESYALI GSUN
1dzf € yPELF YT @
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Hidrolik Sistem

| F NB1 SO0t SYRANRK OA cibidy: el £ POUPNXYI Ny A(St

Al ARNRftA]l oF AaPYOP YS|lIYA]l SYSNBAES eS¢

A Hidrolik silindirhidromotor vb.

AYdz €t I yPY FYFEOPYIl @S FATALTA 3II NNYNYE SN

Al TONIF &I NPSINI 2T NX 1 3l OGRS LWRAadzy @S

A. T PEFINPYPY 31 OGRSt SNA a4l o0AGT LIAAG2Ydz
hareketlidir
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Hidrolik Sistem

mNY S ! yHidrolka & 2
hareketlendiriciler ltydraulic
actuatory

[T ARNRY2032NJ

(1 ARNREA] {Af

HYDRAULIC MOTOR ACTUATOR
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| ARNR2f Al DNoe pPAEBGAPY R KN

A. I &PYy®e «NBUSOAT t2YLI 0SOAGE SNR

[ 5A0t A Liearhdmpgl NJ 0

[ Pistonlu pompalar pi{stonpump)

[ Gerotorpompalar g@erotorpump)

[YFY OGP oL tv@eptmpo L2 YLI £ NJ 0
[ Loblu pompalar l¢bepump)
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| ARN2f A1l DNce pPAEGPY® kN

A. ANJ KARNZTE A

AaAaA0SYRS &APYUP o0l aPYOPYPYy 2f¢
AAA0SYAYAY 3TN 1reyr8PRPNm t 2YLI YPY el P
R2ENHzA I £ KFENB|ISUOAY 2t Yl aP ISNB] ANID
Al ARNRE Al LERYLIEIFINE FYlFocfl NPYlF 31 NS RSEAD

tip, gerotortip (trokoidd = 1 F Yy Gt P (A LIZ] ILApaFnoaldr dz G A LIZ |
1dzt £ FyPEYEFE{1GlF RPNJI

A" el 1t FNRI' RFAYlF A1A @SOAUO LRYLIF {dzZ tFyPt
1dzft £t F yPEFYS INoeft SNAYA dzeel 1 FYyl Y202NI | NP
Y2U02NI I NPY @SNRS o f POYIFIRPEP &l Kdzii 06 A NJ &
RdzNXzY f I NRI (dzf £ F yPt Yl NI SNXB dzeel EF &@SNI S
L2 YLI YyPY (121LIAGOS O0ANI {dzYFyRI o6Ff0SNR 0 dz
hb LRI A&dé2ydzyRFRPN®d 5AESNI SEtSTIOUNRLTEA LRY
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| ARNREt A1l DNoe {A&a0SYA
Pompa Tipleri: *Hacimsel Pompalar

Yer RS € A 0dIIA INDiyImyire prensibi ile cel f Bontpalara
nacimsel pompalar denir. Hacimselpompalar, belli bir hacimdekia P @ P
y Gitndir veyad | OR @A yf 8 Ndha sonra hareketli bir LI Nl
hacmiA O 8dertka P @dnbdPar HareketliLJl Nleelgeri hareketyapan
yadaR | Yy ¥Waseketiyapanbir aksamolabilir

+ 2 f N Y Bompkaidabir devirde yer RS € A ShachN\NSI vy S Y
veyal 0 St dgmanjaa | GIRNG & KBlghRacimdir

*Hacimsel@2 f N Y=S (LD@N 1A O A TFiletiRIS3 Af ol A& YAl &yAtf YRR KS N
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| ARNRf A1l DNoe {Phndpd SYA Kk t 2°
S5A0f A t 2YLI

AmMNY S1 ! YA

5A0tA t2Y
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| ARNRf A1l DNoe {Phndpd SYA Kk t 2°
5SEAO1TSY S5SLIXlFaYlIyiP tAaui:

AmNY S1 ! yRistohluTép Hidrolik Pompeaatiabledisplacemenpistonpump)
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Pa

| ARNRft A1 DNoe {Pindpd SY A
5SEAO1TSY S5SLIXIaYlyf®P

AmNY S 1 - BidtoNE
Tip Hidrolik Pompa |
(variabledisplacement | i
pistonpump/ camt LJ 1)
type desigr)

NI N
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| ARNR2f A ]
Loblu Pompa

AmNY Sl DI NAST
Loblu Pompalar

DNce {Phndpsi SY A
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ARNRf Al DNoe {Pindpd SY A

GerotorPompa

AmNY S1 DI

GerotorPompalar
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| ARNR2t A1l DNo {Pindpd SYA Kk t

Paletli Pompa

AmNY S{1 DI NBRSff SN
Paletli Pompalar

EMIS HATTI

PALET
(KANAT)

ROTOR

{

BASINC HATTI

GOVDE

STRATOR
(KAM HALKASI)
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Hidrolik Sistem

Valfler:

A FyaPy 1SayYsS oIt Tt
A4S1T OFft Ft SN
AYPaPuUf Il @POPE I NJ

A. I aPye RNONN)XYS QI ¢
A Emniyet valfleri

Amy OSt A1l OFf Tt SN

A Kumanda valfleri

AbdzYdzy 8 € Yls {F cell

=l

Secondary system

\ L]

From pump e
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Outlet port Outlet port

Hidrolik Sistem

Inlet port

Inlet port

4S1 =+I

Al ARNREtA]l aAadSYAYy o601 P {PaPYflNPYRIXYX KAR
gLt FTAY Sy TFzylarezySt |1 SttAer GS1T o0ANI
aAA0SYS GF1PEPNYISY 1 POPY yS (donelkchikpoget2 € N.
veyaballo 0 Af @S0 UALI 6STAfEfSNAYRS AYlf SRAf AN



hily «yYAOBSNBAUGSAA! ¥, h! kLar8YHaHpeco9al 9wTb9 DTwT

Hidrolik Sistem / Valfler

B 3¢
aae %sz/ 1 A / """ N e IIIIIII/IIIIIIIII// -
/////\/// e MMI/,/// " \%\‘l}l SIFLIIEET S II,/,

Gift yollu kisitlayic) Tek yollu Kisitlayici Kisitlayici cek valf
CFy3aAPY YSAYS It Ff SNA
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1PaPiOGtlrelry RFENI(1FYFEEt]NRPND . dz OFf Tt SNAY
e2ffdz {PaAaPiOftl@POPEI N S {PaPuttre@POP @S| O

& gl &viSla i H#stiaiol) Weyaorifis (orificed  RP RIF GSNRAf A NI



hily «yYAOBSNBAUGSAA! ¥, h! kLar8YHaHpeco9al 9wTb9 DTwT

Hidrolik Sistem / Valfler

. APye 5NONNXS =+ f Ff SN

b2NXIf aAaGSY o6l aPYOPYRIY RIFEKF RNON] O0ANJI OF AP
gt FTESNI GSNARA | {Pol Al AYy OGSNXYSYS]TGOGSRAND I F ce
Emniyet Valfleri

.dz Ot FAY cel ft POYFAPYRFESYS AAa0SYAft Sy A Ypopgeteo | a Py
1dzY yRIF SGdySaa alil 12ydzadzRdzNd {papat@S¥RSo R 6 ®AP&
eSYSNI gS o6l aPyoe KIGGPET aAaGSY RIYNO KFEIGGPYy!Il o

20T OYF £ £ FA

. 20FE0Y>F OFEEFASE IASNBTUAEAYRS KARNREA]l araagsy
StSYFyflFINPYy NISNAYS Gl 1PtPN

Numune Alma Valfleri

| ARNRtA] APYPAPYPY {2YUNRBEfftSNAYRS | NyS| FfYle
1dzf £ yPt PND



hily «yYAOBSNBAUGSAA! ¥, h! kLar8YHaHpeco9al 9wTb9 DTwT

Hidrolik Sistem / Valfler

myOSt Al =€ Ff SNA

myOSt Al O fFtSNAZ dzedzd SaylaPyRI KARNRT A
dzoedz6 dzy RNON]1 o0l aPyef P O0ANI KARNREA] aArausSy
I f POPE I NRI o0l aPYyOPyYy (1SaArfyYSaAyAr Sy3aStt SN®
RSNEOSRSY | ySYfA KARNBEA]l araasy FfPOPELIN
YdzKF FFETF SRSN¥®» . dz 9t FX RIFEAYF KFG NI SNRAYS
Yol 1 Y2YONRE 1€ FfSNA

| ARNREtA] aAraosSyYytsS o0SatSySy (dzftl yPOPt I NRI
Al €t N . dz It FftSNI ISYySttAaAl1tsS StSYlFy NI SN

Kumanda Valfleri

edzd 12YLI NIPYFYPYRFEY 6121LAGO OSNALSY |
AAa0SYEf SNRSTA o0laPyoce S RIYNO KIFGfl NPYP e
gt FESNE {dzZE €l yYl YFOPYlF 31 NB FINJEPEP
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Hidrolik Sistem / Valfler

Kumanda Valfleri

Return

.....
.....
o'

Spring ———f gl N i I Spring
Féislonl - ™~ Piston
peo Spool
Pilot Pressure
Control Valve s
Pilot Pressure / Pilot Retumn
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| ARNREf A] DN +

Pipes connected by unions % T F

Hidrolik Devre Semboller C )

Reservoir (Hydraulic tank)

Non-return value #
A. 2NXz o €t YiIPE |

A Tank / rezervuar | i
A4 é 1_ + fF Hydraulic pump ():@
A Hidrolik Pompa

A- I é- P y e 9 Y{y'd’ZC_ﬁ)lSC_U'P -‘IPressure relief valve

A Filtre
Filter <>
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| ARNR2f A ]

DNce { A

Hidrolik Devre Semboller:

A Filtre By-passvalfli)
AtST SO1TAfA
(hidrolik silindir)
AtS1 Si LALA
AAATOG SGTATLA
AAAFO SOULTATA

Filter with by-pass valve

AaUSYA

Single acting actuator with external
return force

R 2 € NX:

Single acting actuator with integral

e | @t TP returnspring

K A F“eN
A T

< Double acting actuator with single
ended piston rod

Double acting actuator with double
ended piston rod
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| ARNR2f A ]

DN {AauUSYA

Hidrolik Devre Semboller:

I
) 2/2 Way control valve . T
A ly Y2YUNRE I €7 i
[HKH OH (1 2YUONRf L3 |
[OKH OH {12y 0NRf LJ32Waycontolvalve A
I

A. I AaPyoce ! &l

AU T NYNE F a1 NJ

N £ f FA

Pressure regulating valve

Accumulator
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| ARNR2f A ]

| ARN2Z2f A

AmNY S1 YDI' n&t § |l
KARNREA]l 3INce
RSONB O6SYI ap

DN {AauUSYA

5S NS
O"cgmp *m
oy

O

I Diffuser

Nyxdéé#

e
<

Unit's Reservoir

Series 720 Hydraulic Power Unit Schematic



hily «yYAOBSNBAUGSAA! ¥, h! kLar8YHaHpeco9al 9wTb9 DTwT

| ARNRf Al DNece {Aatl
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t v 1 Y ¥F\akuih Sistemi

APneumatic/ Vacuum

(ATA 36)2FvQNt MM®DPMC
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t v I Y F\Makuh Sistemi (ATA 36)

At v | Y kisiemfer pneumaticsystems
[{ PLPOUPNIPEtIFIOATfTANI I {POllIYZ KIFIQGgLFLeP (dz £y
AYdzt £ 1 yPTt I Vairlsipfd 12 YR&E @y RIoy~Z | { PO Yy P
RSLIREFYIF1{E 0FOPYF] 3ISNBTYSI
A. TP dzoel 1EFNRFTA AYAS GF 1 PYOYH NOsEeM]l 0 A
GF N FPYRIFY KIFNB]1SUftSYRANAE ANJI
ADSY St (dzZ f I yPY &SNI SN
[ Anti-ice/de-icingsystemo 6 dzl £  yYI | yf SEAOA araidsSyo
[ Thrustreversergters itki sistemi)
[ Enginestartingd Y2 0 2 NJ cel ft POGPNXYI aA&0SYADV
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