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Two () Rolls-Royce aR3I00-F2sA1-12
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Engine Engine Mechanieal

* 16,900 bs of ThausT ®) Sea Level X ISR+ 15°C

High bypnss Tunhc.enu - 4.18:1

— —&ypesud

vovy

as %

Y
1!

s

* FADEC - conlrolled

Engive Pressure RaTio CEPR)  EPR =  oulpul
spul
TiTanivm leT cowling

Fuel efficiency
* High ThautT-Te- weighT RAlio < Noise. Reduclion

LefT ENQINE iS desisnnT:.d As The crilicAl ENQINE
( AFM - Perjornance , SecTion 5.01.10)
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e HP And LP compresson seclions Are driven by
Thein own coaxiAl shafTs (shalT wiThin a sha{T)
- Twin - spool

¢ Low pReEssvae pcloa

Single-sSTage wide coad, 50 inch dinnETeR, TwenTy-foor
(34) blade Pan daiven by a Theee (@) SThge Tuebine

LP
TorbinE

LP , LP/ineR speol - 100% = 1O0RPH  /// «~

FAan L/

NN

. High PRESSURE AoToR

Ten (10) SiRqe conpresson daiven by A Twe €2)

sTa%e Torbine

- HP/odler spool - 100% = 15818 RPN

Co HPRESSOR

HP
Turbine
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- Accessony Gear ox (QAGR)

Uses powen exleacTed faon The HP compressor shalT
To drive The Pollowing nccessoales:

* TuTegraled Daive Generslor (IDE)
o FUEL NETering UiT (FHUQ)
o FUEL ?QHP

e Oil pump And Brealhea

e PernanenT Maguel AlTeanalor (PMA)
e \-\ydn.au\ic puUHE

- The @nus Tuan COUNTER-clockwise when seewn @non
The enon'l'




— Foll AuThoaily DigiTal Eleclaonic ConTrel (FABEC):
MounTed on oulside, uppea podlion of The ENgINE.

Consisls o} Thaee (3) najoa ComponenTs:

FAQREC
ELeclronic
E“S" e Dala E\ﬂuy Plua
Conlroll (DEP)
(E B c) Peananenl Magnel
Chamnel | ¢ hamel ALTeanaTon
A 8 (PHA)

~-Fabdec pROVIdES Engine SThAT paclecTion :
@ Own The Grouvnd °”\¥

STl
MASTER

©)) - swiTeh only
~ CovTrols And REsponds To EPR REQUIREMENTS

- The FADEC Puov‘udes:

° Eusiue Pa&l’eﬂ’ion
e Inpacved \\Andlius

e Rellea ?uf.l EH.icieuc)«

* Prolonged engine \ife
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- FADEC auToHA'I'icn\l7 perjorrs A RGToR bow
( unEVEN \\Eﬁ-ﬂus Q) The Ensine.‘s con.e.\ AvoidAance
procedune doaing START i) Engint has been

shuldown wiThin:
2> A0 nuwles < 85 hovas

The coew is wohified vin The Jollowing CAS Hesmge:

Engine STaaT PrdlecT

~3I} A FanEc were o il The Engine woold flane
ool

- FADEC cownlrols The Engine Handling Bleed Valves
(H&V) on The 5™ and 8™ sTage seclions of The
HP ConprEsSOR

S™ - Thaee @) HAVs
B™ = one () HaY

e During enginE STRel and AT low power sellings
These HBVs are fully open To opfinize The piadlow
ONER The ConphRessoR sTaSe.s
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* As ThausT is incaeased These HBVs STaal To close
Aud Are Qully closed AT high power sellings

* When waler ingesTion is delecled The FADEC
conntAnds The HBVs To open To Reduce The

AnounT nf. wAler eNlEning The cone ENGINE

* AlTen sTAil'ius boh engines compaae TGTs.
A TeT spliT qrealea Than 60°C m™May bt
cavsed \:7 An O™ STASE HRY <luek OPEN

SpliT
> 60°C A HBV sluck open

/ T6T "‘50

SphiT

< 60
T6T
y 4 o\
510
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Eleclaonic Engine Conlroller (EEC)

[FABEC
ELecTaoni
Eusiulm Dela ExTry Pl03
Conlioll (bEP)
(EEC) PeananeaT MaguET
Chasel | Chamel ALTeAnaToR
A B_. (PHA)

* Baains of The FADEC

» Donl channkls - one aclive and one STandby
o Fyuel conlrol Swilch: CMNSES channels

« ECC conNlrols engine idle speed

Tdle Speed Conlaol is based on EPR wilh
ThavsT Leveas a7 idle. Theas ane ThREEe (3) Mmodes:

® FlishT Idle
@ ﬂp‘:a.oach Idle
@ Goound Idie
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@ Flight Idle:
* Flaps < 22°

® Eg‘monch Idle.

* Flaps >22°

« WOW - AR

e Wheel speed < S3 kndls
® Ground Jdle:

o Aiacaa)T WOW ( Ground)

* Touchdown + live (5) seconds
* Delay allows Jon Jull and repid spool up

FLSlO

TOD_ DN Flight Tdle

AclivaTed wiTh Llaps 31°
» Appaoach Tdle +—

Allows Jull spaol vp
L/\»i’ﬂwiu 8 seconds

2 Ground Ldle
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hin b4k Sﬁ 7 Ewngine 1 UniTs
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A B
[EPR|[LP] <35%le | >38%
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Hiah Pressore
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i Pn'mnn.y conlool m™ode
%é%i}:t.m < AlTeanale cosTral ™ode
By ol Revense Thausl conlmal Hodf.

. EPR
anan.y conTral mode _ WP RPH ® dle

AlTeanale conTral ~ode LP RPH
LP RPr

Revense ThausT conTrel ™ode

® Iudq)eudeuT Overspeed  PaglecTion (ToP)

EEC EEC
TNop TNop
K3 ]2
/\ Overspeed? /7 \

7es Noe Yes Yes

\ / \ /

No shuldown ¥ Shuldown

¥ boh channels mosT agaee Jor [EEC) To conmand
LEMU] To shoT aff fuel To The enqine

~l
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Dala Enxlay P\og

The BEP conTains engine Trin daTa. This Tain dela is
ulilized by The EEC To Hake all engines paoduce The

sane Thausl
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FAQEC
ELeclaonic Dl BTy Pluy
Engine (bEP)
Confrollen
(EEC) Permanenl Maguel
Chamsel | Chomel ALTernaToR
A [ (PHA)
Dala EuTn.y Pl03
(bEP)
ELeclaonic
Engine
Coslaollen
(EEC)
[ Chasosl | Chamosl
Lo =S |
EPR
—= 95.4
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PearanenT Haauil' AiTernalor (PMA)

PRinaay source o) EEC powen ONce ThE ENgNE
AccelerAles > 35 % HP RPH

FADECH
o | (o ey o
Engine CoEP)
Conlmollen
(EEC) PernanenT Maguel
Chamnel | Chawsel ALTernalor
AlB (PHa)
HP RPN

>35% <35% <35% »>35%
Pennmael Maguel ESS DC ESS DC Peananial Mageel

A Ternalon

(PHA) BUS ByUS (PHR)

‘

ELeclaonic
Engine

(EEC)

CMICM
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Eug'me. lanmova Sy:TEu

— Dual chamnel Igufon Exclea (A and @) on each
ENGINE

— ConTaolled &y dual chamwe) EEC and powered by
2% VbC

- Generales high volTage pulse TaansMilied Thacugh
iguiTion lends To iguilion plugs in conbusTor

ELecTronic
Engine
Conlrollen
(EEC)
Chasel, | Chawsel
Al B
[ ]

@ & @
3»‘1?0» Exciler 3»11’4::“ E:cﬂ'ull
a4 ! % ¥

| |
eis || css ess || cis
De e be DC

—Gnoond cslaals — One C\) isﬁiTeR
— Airslaals » Twoe iguiTers ( high spaaking QATE)
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— Manoal iguﬂ'ion -+ Twoe () igniTeas

— IgniTeas ane Tonwed OFF acTomali ca\l). Al
47 % APM KNP doo.iugr Engine  sTaal

- EECs qlTeanale chamnels and isuﬂ'eqs
As Qo\\oms-.

l. EEC Channel A/ IgniTeq 4
2. EEC Channel B/ IoniTeq 4
3. EEC ChaAwnnel A/IgniTea 2
4 EEC ChAwnel B/IgniTea 2

- When A noaral gaound STRAT is abodled due
Avomalies FADREC aulomali c.h“y se)ecls The

othea isn\TED.
|

= Theae is we TiMe liniT on The use Q.g conlinugos

\3m'\'-ou P

!u
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= IsuiTi oN wodes:

1. AuTe STAal
2. ALTEAATe STRaT

3. InclenenT weaThEe node
4. Aols - QE.\iahT rodE

5. Quick eeshal mMode

STaal
MAsSTeR

| ON |
® RAulo StAaT /

\ L ENG. R Eng
SelecT <Slaal ”- !

B

e one (1 igniTen omly
e EEC alTeannles chawnels
e Fuel conlmol swilches change iquiTea pluge
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Lene R Eng
@ AlTeanAle STaaT SelecT STaaT !‘ J! .‘J

N

* Twe (2) iguiTers  MAnO all, selecT cont
® No FADEC PnoTecTiou !

@ TrclemensT weaThea, Mode

T30 Pnobe SENSES MOISTURE

@ Aulo - ae\ighT ModE.
HP, LP orn TGT Abwoanalily

B) Quiek - @esTral Mode

o TuadveaTenT Engine shuldoww iugling

¢ Relumm .Puel conladl Te RON wiThin
30 seconds
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EN&i ne Fuel SysTem

- Meleaed #uel Joon Tanks' boesT punps To Nozzles
- InTacduclion o Puel is conleclled by The EEC

- Low paessure Juel coming (aon The wings

- High paessure JUel coming faon The Fuel MeTering
OUniT (Frud

Fuoel Revan
OFF/avTo

B

Cao mozzles)
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— As Thayusl \evers mre Aduanced oa ReElRaded The
EEC conmands The FMU To ModulaTe {uel To nozzles

|

% ----- ElecTaonic .
AP

®

Ka ol

. : Engine
:--- Conlrollen |- - - -
v | (EEC)

- Placing o guel conlaol. swiTeh To OFF closes FMU.

74’//\\73;&

AU fuel is cuTol) To The Puel Nozzles and The
Engine  shuls down

Foel Conlasl
4 LTS
EN % ‘ &
& ST @ e
l‘:ﬁ'%"l OFF OFF _

< -

-The FMU conlpinsg Two (2) inTeanal puMpS :

e Low PRESSURE (Lp) 19 STﬂ35—> |1_
B Hig‘\ PQ&QQ&E (HP) ‘;"y STQSE—' . it
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150 psi fcoc
! =

LJ
. ‘% /sspsi

50°C
“T P C‘\E— l-R Encine Fu) Paessure
=0 FMU
T 1200 psi \:5 psid
7/\\@(:

— The LP aud HP pumps Aae driven by The ENgiNe

AccessoRy asao.hox

— 0 Juel filTen Reccives Quel Jaor The 4% sSlage

LP pump ANd ReMoves debRis ad conTaminanTs

- A DilTen. bypass walve ensures conTinual  Quel
—_—
flow To The engine ¢ filTer is blecked

- Excess Juel is necinculaled Through The

Fuel /0il heal ExchANSEQ.
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— IHpendius L\odmae a} indicATed LP JilTeR:

L Foel Flter |

E OR

R Fuel Filter |

3 b r
. L | e

p
/é \/

— Fuel byprssing indicaTed ilTer on iﬂpmd'mﬁ
blockage / byprssing o) boh LP QilTers:

r®

- -

/
\
P

2S psi diffenenTinl = JilTen bypasses
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- Each ENGINE has Ts own FiQE Handle

7\ /08

-ﬁ:llius a Fiat Handle shyls off fuel & The Tank

ENSiME E“Si“ﬁ
D 6
oP oP
@ Pulled

ShoTod? Valve @ ShoTedl Valve

OPEM Closed
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E\a%iue Qil  SysTen

- Engive oil Tank: 16.8 U.S quAsls /15.9 LiTeas

Fuel Cooled Oil Coolen
(Fcoc)

. &

?.
1
Rccessory FRonT AT « Ol
Beaning : P | Pacssuae
ﬁ %‘:: Chanber m Sewsor
WA VA

A
\ '\ Mna T chi
L sni 1c P
B T % defeclors

—%

Ul

——PPPDD|

*oiL Tempeadlone Sensoa

SCAVENGE punps

—
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- The oil bresther Uses cenlRilugal cincolalion To
Qenove oil misT faom The veNT lines and domp 1T

oveaboAnd. Qil in The venl lines is collecTed by

The Scavangee pumps And Acfoaned To The oil Tank

ﬂ QiL
Tank

< D

Rccessoay FronT /T
' m Chanbken Chamben

S
—{Peeee—{w=]

oil misT
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_ |0l Temperdlbre low] < - 30°C -

-29°c Te +19°C T

|0il. TenpeRATuRE l-ligh| >+le0°C —

| <1358 psi]
=
0iL Pressuae low| ¢ as pst

ConvenTionnAl  gRANITy

- Ewngine oil _—
Seavicing  “~— ReMeTe meplenishuesT sy<Ten

Replenisher i Replenisher

Resenveil

: 1y,
Fluid Quanlily %

Indicalor

Stleclon

Valve —

sighT g\ass
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E.NﬂiNE. LiniTaTions

~40°¢c SAal

iusine. .:.;L +120°C  Taxi/Takeol}
€ RE
PRI ™ + 160°C mHAxiMLM

-40°C
Engine #u&l / +140°c (C onneskhiced)
TeMpERATURE

"p W + 165°Cc Ci18 minuvles)

coolin
Cycle / Peaioc:l3

3 minules / IS secownds
3 mingles /1S Seconds
3 mingles /18 mindles

ENsqu. slaal
cyc.\E.s

156° ¢  inTroduce fuel

. & - Ground
Eustun To % 300°c sTAal
/

850°% slaal - IaplighT
TE"‘.PE.'”T""‘E 00°C Tn\(enR. (s MikNTE:A
LiniTs T 200°C QEL (o Himﬂ't:.sx

BBS°¢c mMax conTinvous

E;:j;';‘;h::'k—ﬁ MinUTES To 24 houas JRoM ENGINE

shuTdown

g650_powerplant_system 27 133 12191
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éaaine. LiniTaTions ~ STaal

Minidon oil  -=40°¢

TenperATuRE
Miniton bleed aia 40 psi «—

o MAX in
Mzmmsart T6T = °c z.m d
Maxinom TGT  300°C e

ENsiug sTAﬂ- 3 mingles /18 seconds
A minules /18 seconds

CYC‘ES 3 minules /\5 Minules

E_naiuc-. LimiTaTions ~ STalie GRouwd Run

Y idle RPN

D E—
Max Chosswind

ASKTsS

MAx Thilwind
A0KTS
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Exhavysl DAangeR.  ARen

Jdle ThaosT Takeop) ThrosT
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é:aiue. LiniTaTions ~ Takeol)

Takeo)p v ALT mMode (LP) I8 ProhibiTed

Miniton oil TempealURE for Takeolf: +20°c
MaxinoM TGT: 900°c

S MINUTES <To/ea—s [0 MINUTES

T
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Engive LimiTaTions ~ TiulbliqhT

MaximuM ConTinvous ThausT (MeT) 985 °C T6T
STaal envelope :
< 30,000

STadlen AssisT  windwilling
< 2BOKCAS > IS keAs

MaxiMun TGT 8s0°c

NoTe: No FADEC proleclion

é\aina LimiTaTions -~ Landing
ThausT REVERSERS

38.1% LP - 30 Seconds
idle reveast by @0 KcAs

STaTic = 30% LP Maximom
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E.L\Qiue. LiiTalions - TAxi in / shuldown

Nole: iT is Qeconnended To opeasle ewgines AT idle poa
Theee (3)minvles beloge shulTdoww

Engive Lailvae

Do woT AllE~pT eslanl:
— FiRE
- Fob

— Frozen

ResTaal - Yes oa Ne?

Jes 7 Noaral RipsTaal v~ lisT 3%

# No FADEC prcleclion duning sTeal

NO ? Euaine Sholdowm i FlighT v~ lisT
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REMINDER: these system notes are intended for study purposes only.
Always refer to official Gulfstream manuals and other approved references
when operating your aircraft.

NOTE: these system notes are updated from time to time and what is
posted on Code450.com will always be the most recent version.

Questions, comments or errors...please do send me an email:
ivan@code7700.com

JOURNEY
AROUND

A G650 PILOT'S PERSPECTIVE

IVAN LUCIANI

Thank you!
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