G650
JCE ® RAiIN

PROTECTION
SysTEM
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The Ice and Rain PadlecTion SysTem is abouT
The paevenlion oA Reroval ol ice forrATion ow:

@ Engine cowl inleTs
@ \Dius landins Edse.s

Bleed AQia. Heal

/ N

Bleed AQia. Heal

Through The use ol bleed air hedl baon The

Pueunalic Sy:TE.H

<heck
VaIVE

Manifold Ressuoe
/ RequlaTing/shuToft \ialve
— | —

\ High Ressoee

ShuTofp Vake

High- sTaqe Slssd Ria
8T Stage
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@) Aia DAla Probes
@ ToTal RAiR Temperaloae (TAT) paokes

® Windshield /cabin windows

@) ENS window

< 5

00000000

CU D 00000000
D

Through The use ol power Jaom The Elecirieal

Powen. Sy sTem

Ham nam
Hc Hc

RRT
GEN
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Tcing Con diTions

= Jcing condiTions exisT when The STaTic RAir

TeMpeRATURE (SAT) on The gacund ow in 2light
is beTween 410 And -40°C aud visible neisuae
is presenT in ANy fomm such As:

-Rain
- Suew

- Clouds

- .eoa wilth visihilﬂy <1sm
-~ Sleel
— Ice cryslhls

— Icing condiTions Alse exisT when The SAT an The

qround And Joa Takeolf is +10°C oa below when
oPenn‘l‘tuS on RAMPS, TAxiwAyS 0Q RUNWAYS coveEREd
wiTh:

— Surlace swow

- lce
— Sdeius walea

— Slush
These conlaninanls could be inge.sTe.d oR faceze on

The engines, wacelles o engine prekes

g650_ice_and_rain_protection_system 4 /26 9/17/19



Tce DelecTion Syslem

— The Tce Deleclion SysTem comsisTs of Twe €2)
eéXTerion probes locdled on bolh sides of The
Juselage below The piloT's And copilsT's  windows

— Jce deeclor packes vibaATe AT A faequency of
40,000 H2. Jce Thickness AlPecTs The RESONATE
PropERlies of The paobEs. RAclivallon of The sysTen
occuas when pasbes AccuMulATE 0.020 inches of

ice Joaralion. This decreases The probE's faequerncy
by AppRoxinATEly 130 H2

D &
— When This happens The caew is noTified ol The
presence of ice ViR A CAS nessAqe
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— The crew is Then nclilied:

l-R Cowl AwTi-ice ON

1-R Wing AxTi-ice ON

— The prsbes ane Then hedled To HEell The ice
And allow T vibaaTion faequency To alban To
noamnl speed - REAdy To conTinve delecling HMorE

ic.ius. The pROCESS conlinuesS unlil Thepe is no
MORE ic.ins

—  When icing is N0 lonae.p. delecled By The tl ‘il

® ExTiuﬂuishE.s aFER One CN Minvle

@ Cow! ANTi-ice valves close Allea Thaee (@) mindles

ANd | (-a cowl Aui-ice ON exlinquishes

@ Wing anli-ice valves close AlTER Qive (S) Mingles

ANd |- \hins Axli-ice ON E.xTinsuishE.S

— Left |ﬂ = "‘;,,7,;“ RishT I‘:’ = "*Eig
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Cowl AwTi-ice (CRi) SysTen
— The CAl SysTE.H FneTe.cTs The ENGINE cowl inleTs
Jaon ice RccunulaTion

- The CAi Syslen cowsisls o} Two () sepaedle And
iudePe.ume syslens - owe (1) gon EAch EngiNE

%}E

- IT vses HOT Engine bleed ain ( nid-s'l'qae. oulﬂ
Mid-slaqe Bleed Rir
T 5™ Stage

Cow| mdi-icE vRlVE / Cow| mi-icE VRIVE

S B

Dc | P
/

|1-R Cowl Aufi-ice. ON
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— CAl valves Aae ElecTaopuevndlic. They QEquire

18 .
Joc| POWER ANd paeunalic PRESSVRE To close

ElecThically - conolled

> Open op Closed
Pueumalically - operdled

Cowl ANTi-ice vAlvE
Closed
\
RYTO
oFfFy, !

®¢°"‘

~ CAi valves Pail is The OPEN posiTion

Cowl ANTi-ice valve

Closed
N\

AYTO
OFF\

®¢°”
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Cowl ANTi-ice valve
Closed

K

RAYTO

e S' A

Cowl ANTi-ice valve

s Open

RAYTO
OFF~ 1

®¢°”
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— CAl sTaTus is indicaled in pRessvae (PSY1) inslead
o) Tempendlure because engine bleed Aia is noT
HodulaTed by The CAl SysTem. Paessure veaaies
based on ENgINE pPoOwER

— Noanal PRESSURE: .6 -3 Psi

— AbnorMAl. PRESSURE: < 1.6 >33 Psi

@Y
- OFF\®¢°” oR °F"s®¢°"

— Miscomprre keTweens L Aand R pressures:

Coul Al-lee Mis conpane

——\ Y~
Eﬂlt‘“ F0t4psi dillenence _)7/55

@ - m‘&%” oR °"‘5§“’" j
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— AlTea. passing Through The CAL supply ducl, And
hedling The cowl leading edges, The bleed i
is exhausTEd overbonad via venTs localed AT The
boTlon o} The ENGINE cowls

GJ" D 00000000 = )

ExhausT
VewT

- The eusine. SPINNER has A PASSIVE de.-ic.ins
design and does 1T REQUIRE \'\F.n'ﬁus

The Tip is MadE of rubbea which disToals and This
sheds ANy \cE
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Wing AuTi-ice Cwat) SysTen
— The WAL S)!STE.H Prolecls The wing lEﬂdiu3 E.dsas
nsqins'l' ice AccounolaTion

- The WAiP Syslen cownsisls o} Two () sepredle And
independenT sysens - one () Jea EAch wing bl
Jomed by A caossovea duct

- IT vses HOT ENQinE bleed ain (nid o] hish-sTnse)

1-R Wing AnTi-ice. ON
Mid-sSTaqe Blesd Rin
™ STage lu'ms aNli-ice ‘”i“S andTlice
5 Valve 5 ValvE
| > N
N
P> E—
1ﬁx :2 — Pr— | —
= dD
| na
© (8)
High- €lage bleed mia
A check valve prevesls Mixing 4™ diage WP

befween 8™ and 8™ s'Tnae

bleed air
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— AT low power sellings, such As on descenl, EngiNE
bleed nir is Exlaacled faon The High-STage bleed
ain. (8™ Slage o} The HP ccmpp.essopJ

W\
T [N
Q":... -~
L WiNG RWING T
Fﬁ d —
RAUTO RUTO

1 i
OFFy PN OFF M
@ High- Slaqe bleed mia
8™ glage WP

- The min3 aNli-ice vAalves ape Spaius-\onde.d closed,
pueunalically AdluATEd, vRRiAble pressure requldTor

and shUTog.e Vhlves

- Wing aNli-ice valves Pail CLOSED

- The WAIS, when aequiaed, should be selecTed ON
Al leRsT Two €2) Minules before Takeol). ThaT's
how lowg iT Takes for A 2aulT To be AunuNciaTed
ViR A CAS HESSAQE:
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— AT \easl one ) ENGINE Bleed Qia swileh ~usT be ON
QOQ WAl OPE-Q‘;RQM ' BLEED AR |

L EnNG APV R EnNG
1 :
OFF ;

I_‘”"“ "

* Wing Anli-ice vsAge is liniTed To 41,000 duaing
sivgle bleed ain sysTer or Sikgle WAIS operdlion

* Wing Anli-ice LsAgE ALOVE 41,000' AEqUIRES A
MiniMuM speEed o) 0.85M in onden To preven
Aw ECS pAck over-TerperAlURE condiTion

- HeT Engine bleed nin Qlows Thaough WAL velves

e Two C2) WAL vplvESs
¢ locAaled s The Tail corpRalHENT
o Bulleally -Tpe valves

* Spaing-loaded closed (fail close)

* Puneundalically acluaTed

* Verinble paessune aeguinfon and shalol)
valves

* Paovides a.t-..gu\cﬂ'ed Hel sin To Ts Respeclive
wing leading edge
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- The wing Anli-ice VAlveS modoulale v oadea To
MAINTAIN A (30°F TerperaluRE Tao.se.T

' L 1%0°F
% ‘S §
@ Wing Adfi-ice valves

- The HOT engine bleed i Then ppasses Thaough
The main wheel well befone ExiTing oveakonad

—-In case o] engine Pailune A cnossoven ducT Allows
bleed nia fnon The operaling engine To hesl up The

inopenAlive Side' s |ending tdge

Caossovern docl

~? \\w
M T

Cnossover docl

e
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. _ TeMPEARATORE.
Wing ARTi-ieE /

/ CRossoveR JucT E=3°F

.

e

FRe.- coslER.

WAL SysTem selecfed oFF

\\\_T Sy

-

WA SysTern selecTed on WAi SysTen selecTed on
Terpendlne incaeasing Tenpeadre > 100°F <180°F

AYTO

°”"\®a°" oR OFRC'D)N
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WAL SysTen selecTed on WA SysTern selecTed on
22 minuTes: TempeeaTorE. < 106°F TenpeadvRe > |80°F

il F

—>— °"Fs®)“ oR °"*'s®o°'*‘

[0} °F [=0) °F

A

l-R \hiN3 Ali-tee 0N|

RAYTO ALTO

°F"s®¢°” oR °F*'s®o°“
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Prio T EN[ERING icing condiTions, oR when ieing is
defecled by The Tce DeJeclion SysTen, The caew should
selecT wing And cowl ARTi-ice sysTeds To ON

L WING L Cowl R Cowl R WING

RYTO RYTO RYTO RYTO

°FF~®¢°~ OFFay A N °FF~3' v °"s3' M

Holding in icing condiTions: " AN
® 180 RCAS HiniMLUM
|,
@ Flaps Q° Cup)
Aieol? re ‘\/ )
Ose o Llaps v icing RepRonch <l </
Q %@_“ AAAAAAAAAAAAAAA »

condiTions Reslricled To:
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— I§ The WAL SysTen is in AUTO The wing RAli-ice
vAlves open AuTomATically And allow HOT engine

bleed nin To hedl up The wing lerding Edges

— I The CAI SysTen is v AUTO The cow! AATi-ice
vAlves open AuTomATically And allow HOT engine

bleed nia To hedT up The engines’ cowl inleTs

FL3SO
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Niug anTi-ice vAlves
L —> l -
e Be
\ l

Cowl ANTi-ice valves

pyiEs
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- RAulonAlic AclivaTion o} The WAIS is whibiTed above
35,000, T2 nlrendy selecled ON They'll rerain ON

— CAS is whibiled on The qaouvnd
because CAS nESSAQES ARE

considered "NO 0" MESSAQES

~ BRIIS EnginE: i ORT is <10° The use o} WAiS/cAis
will ueT ResulT in A decaease in Takeol) ThausT.
FAREC wAinTRins EPR Even U adlomalie aclivalion
ol Adli-ice syslems occurs duaing Takeold And clinb
SEqQHenTs

— Cowl And Wing Anli-ice swilches Husl Remain OFF
duaing engne sladl. The ALTO funclion does wdl
iohibil AcTivalion on The qaound and, § AcTivaTed
dusing engive <Thal, T would divedl bleed iR auny
and ResollT in A hol Slaal

L WiING L Cow! R Cow! R WiING

N)TO N)TO HUTO N)TO
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Ain DATa Probes
And

Tolal RiR TempeaAlURE (TAT) Probes

— Paobes Aas elecTRically hedled To prevesT

ice {oana'l‘u'ou

AWTI ICE HTR
AIR DATA

Pacbe 1 Packe 2

Paobe® Packe4

\
\
.
. e
. '
L A
~ -i
- -

- Pocbe hedlens Are Toaned ON AlTer Engine STAAT

— Below 60 ke Ain Ddala Probes Are healed To 180°¢
— Above GO kTe Ain Ddla Probes Aae healed To 300°¢

— TAT probEs AeE only heAled above GO K&, or when
both ThausT levers are Advanced bs.x,ond 30°
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Ain DATa Probes Healeas

And
FLi 3\\1’ Conlrols

AlTen selecting AlTi-ice hedlers 1 ON wall pive ()
Seconds before meving The LlighT conTeel surpaces To
PREVENT [Fcca) [Eccz] from AEVERTING To [}]RECT]

Mode
—
ANTI ICE HTR AWTI ICE HTR

AIR DATA AIR DATA
Pache 1 Packe 2 Pache 1 Packe 2
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Windshield Heal

— PaoTecTs piloT and copilsT faonT/side  windshields
faor ice AccumolaTion and Sogqing

- ElecTai c.nlly-Pcme.aad he.n'l'inoa elerenls wiThin eAch
windshield

— Heals windshields s\ow\y To Avoid Rapid TEnpennTunE.
changes

— Windshield heaT cycles ON and OFF To ensuRe
A window TenperATURE belween 104°-114°F

Windshield Heal

. '\\\
L L¢ R R L
MAIN < MAIN | | ‘; MRIN
AC R s AC \ \ y AC

e —_

LS
| < g C‘T —@5
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- In The evenl o} A dual IDG eud APU GEN
Jailune The RAT GEN can poweq The hedling
Elenen™s fon The side windows owly

ELECTRICAL POLER CONTROL | | E

R BUS TIiE

L BUS TiE

| —

APV EXT PuR |
GEN - e

OFF

Ci esess s

<‘4/F-M3'hc&us_‘:?/>>

RAT
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Cabin Window Heal

— Provides ElecTric heal To sixTeen (16) cabin
windows

— Prevexils The lormATion ol condensaTion
- Powea To The cabin window heAlers is Applied when

The CARIN WDO 4T Poshbc'l\'oﬂ in The CopileT
overhend Panedl (COP) is ON And:

o RiRcanT is RiRboaNE, oRr

* Mpinlenance is being perjorned, on

o Cobin windexns NEed To be delaosled while
AIRCAMT is os The qrovnd

Cabin
00000000 f > \Ddo HT
(A] )_‘ 00000000 D

0

-~ Manval overnide c.npn&\i'l'y Gaound ou\y - Ten CI10)
MiUTE [inT or inaepranble dANAYE CAN OCLIR,
due To lack of nindlow
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EvVvSs Window Heal

- Provides padleclion AQANST ice accumulalions on

The gENS miud&h‘ﬁ.\d ENS
WSHLD HT
~ ElecTrically hedled (12-14°C)
— Modes: ON

O Manual: Two (D HinuTes ON
@) QAulorATic:

L Cowl R Cowl
- Wow Aia/ / W,&%,N m@“

= Cyclic hedl applied To EVS windshield as 4ollows:

e Gerr LP: Owne (1D MinuTe ON /SEVEN (3) MinvTes OFF

ON%%F© |

e Gerr DOWN: conlinvously

Q—\I/:O N
o —%57 Mo
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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

AVIATOR'S Lol S

THE WORLD

A G650 PILOT'S PERSPECTIVE

IVAN LUCIANI

Thank you!
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