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The PueundAlic SysTem is abodT The generdTion
of High pRessuRE/TenpERATURE AR fRON:

/Lepr Eu3|u£ \ "Right engine)
T igey

el for]

High FRessuae /Tenperdluse Air is dlilized by:

— Engine STaaling SysTen

— Cowl /Wing adli-icE sysTems

— Ain Condilioning/Pressurizalion  SysTens

— Polable WATer SysTen

—- TAT probe AiRdlaw (ground auly) To
ElininATE RAdianT hedl

- OTher sysTE.ﬂs
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RieumaTic S)STE.H Sub - COHPONENTS

- Bleed Air Conlnolleas (BACSs)

|
BAc| | RAcC e

i , BEER
= R
ESS ESS
DC nc |

BACs
~ JTsolaTion Valve
.
= S o) =
T
TsolaTion
Valve
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—~ Pagssuee RequlaTing /Shilod) valves (PRSOV)

BLEED AR

_ ﬁ
(soLATion

.
S
@
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—~Fan Air Valves

D

i

~ PRessune /TerperAlupe  sensors

G30°F

g500_pneumatic_system

Fan Air Valves

[

400°F
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-~ Check valves Coue.-mny elow)
>

= gelorm]
-

E—-@—'_C lm l\iﬂ.|
—

Mid STaqe Check Valves (Now-a€furn Valves)

closed

HPSoV, i} open, nllows highern paessune Pron The
8™ STage podl To close The 4™ STage check Valve
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Pleed RirR ConTRollers (BACS)

The Poeumalie SysTen is RequlAled by Two (2D
idenTical and inTenchnnaaaUa HfCD.OpQQC.G.SSORS

L R
BRC BRC

- The BACs ARE The baains o) The sysTem

— The BACs conlaslk HosT paeumAlic funclions
ViR Two (2) sepArsleE and independesil manilelds

— Pueuralic ~anilolds can be conwneded buT
ARe wormally operATed i isoldalion via An

isolaTion valve

-

BLEED AIR

LENG APy R ENG
| 1SoLATION I
ISoLATION VALVE
cLosed

/31 2/12/20
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— This design preveNls ToTal loss of pueunalic
AR v The evenT of a leak v onE o] The
manifolds

L R
- The [BAc| [BAc| mre locATed in The Jorward RighT

wall of The bAqqaqe coMpARTMENT
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- The

L
BAC

R
BRC

REceive DAl Aand C ock‘a‘\T INPUT

fron The following sovaces:

Dala_inpol:

RircealT ALGTude

» STaTlic AR Temperalire (SAT)

Eugine LP RPM
Precoolea nlel Ternpensloae.
Precoolea OVILET Eupenn'ﬁ.)qa

* Bleed Manifold prREssuRE
Wing anli-ice TempeRATURE

L/R engine Bleed seleclion
Wing awli-ice seleclion

CM * L/R ECS Pack stleclion

g500_pneumatic_system

Eugiua gaal swilch
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L R
- The. | 8| |BAc| paocess DAld And Coclkpil inpuT

And bRsed ov SysfeM REQUIREHENTS comrand

The jollowing valves To moduldle As Required:

L R
BRC BRC

y ([

ModulalE:
High-?aessone Shulafp Valves (Wesov)

X
Fauw Qir Valves

[0)
g g

FAan Aia Valves

| l
Hish -Pagssore Sholol) Valves
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L R
~ The [8Ac| |BAc| modulale These valves in order

To paoduce propea AR hased on specific sysEm

REqui REMENTS

BRC BRC

!

ProducE .

!

Pro per Air

¥ -

PRESSURE TEMPERATURE
(44 Psi * B Rai) (400°F)

500°F
7N
suﬁl: BLEEN swaln uiug

ANl (es
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Main EngineEs Bleed RAiR

(D Mid-STage bleed air: 4™ sTage o} The WP compRessor.

11 insulPicienT, in Teans o) Pressure / TenpeRAlURE,
T is AugnenTed by B™ siage bleed RiR

Cow)
AnNTi- ice
YV AlNE

=

H\d-sTﬁge. Bleed AR

Check Mawilold Fressuae

w / VAIVE Requlalor /ShaTopy
Valves

e

! \ High STaqe

Rleed Valves

High- SThqe Bleed RiR
e Stage

Check

A L STASe check valve:
N

i [

Paevenls higher pressune 8™ sThge
bleed fron ENTeqing The 4™ STage podl
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@ High-STage bleed ain: B™ sTage o The WP
COMPRESSOR

Hid-il'ﬁgz &leed RiIR
et 1
Rﬂx?:”ice 5 ™ Stage 1P

Manifold Pressure
S Requldion, /ShaTop)

VaIVE
=ae

S~ High Slaqe

Rleed Vnlves

High- slaqe Blesd AR
8™ Stage HP

S STAqe porT
™ SThqe VAINE
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APU Bleed AR

BLEED AIR
L ENG P R ENG

The APL's Lond ConTrol Valve (LcV) allows
High pressuRE /TEMPERATURE. AR iNTo ThE LElT And
RighT prueunalic Mnn'u{.clds

BLEED AIR

— APV
—{ @ | ON|
ISOU\Tlon

APV kleed ain plonbing connecls direclly To The
R manijeld
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Seleclion o} APU Lleed aim opEns The Tsoafion
valve . This allows Lleed pie To enTea The L Mmanifold
« Wow-[E]

« APV <labilized AT 100% RPM
* One (O MinuTe deloy i EGT < 143°c

L Righl
efT = g
|—e|:@J 0=
APV

[ APy eco |

APV bleed mir is available iMHedinlely To ResTAAT An
Engine in Qlighl = Wow-[@

A glaPFm-Type. check wvalve @ OpENS when
APV or Exlernal Aia PRESSLRE is guedler Than

manifold pressore. This allows The APY or ExXlernal
Aia sovrce To pressurize The pueLnAlic maniold

The check valve @ paclecls The APV from
REVERSE Qlow onigindling Paon The ENgINE
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EXTeaNnAL AR

~thovides Air Joa Hain Engine SThaT when
The APV iz unavailable

~ Counecls To The RighT bleed Aia Manifold

o f

;:O:@ EXT iR

Placrad on Access pAN el:

Do melT comnecl wiThowT
elecTnical. powen QN

¢ BDC powen is AEqUIREd To open The Tsolalion

Nalve and The H A

e TPrevenls danage To The Packs duve To
unregolaled AR
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TIsolATion \AWE

TISalATION VALVE JISOLATION

—er®
]

L
— Powered Eyl":é’é ' bus

— Eleclao - poeunshie velve. IT REQUIRES :

¢ Eleclrical powen To operdle
¢ Bueuralic pResSSLRE To OPEN

- Fails FROzZEN Ci.E-, ils |asT PosiTion)

JL_J
{ (AP

\/

TISalATION VALVE
cLosEd
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L
ESS

— WiThoo! Le=| bus poweER, T will el opamTF_

~ LocAed w The Tail compAlHENT
| L—J‘\

ISOLATION

L]

— Opewns ¢
ENGINE
START

O

@) L/R Caank swilh ON (OHPTS)

@) APL Bleed Rin ION

@ Mnuually selecded OPEN when direcled by
The cheeklisl
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Manifold PRESSURE REquIAToR /ShuTopf
ValvES

BLEED AIR

i “

\SOLATION

— ElecTno - PREVHATIC  VAIVES:

¢ Eleclrical powen To opendle
¢ Rieunalic prRessurE To SpEN

— ConTrolled via The LET Amad RighT EngineE swilches

= Fonclion As ON/OFF valves T The pNEUMATic
Mani{old

— ModulaTe As needed To MpinTRin 14-52 psi
brsed on derand VARiables
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— Locnaled on each ENQINE

ESS

— WiThool I_‘i I bus power will naT OpPERATE

BLEEGS AR
L ENG aro Q ENG

| ISOLATION I

g _ el

PRSONs |

"To Make suae you don'T bhAvE
Too much pPRESSURE”
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High STagqe Bleed AirR VAWES
8™ SThge HP ComprEssoR
— Localed on Ench ENQINE

— Cormanded Te modulale As needed by The
BACs when Mid-lrge bleed aie ™) is
insuﬂicie.u'l'

- Seaing-loaded and fail. CLOSED EE

=70,
High- ST“&E. Rleed Valves
8™ STage HP
Meanifold Pressure Mewifold Pressure
RegulaTing /ShaTapy RegulaTing /Shulop}

———:M\ —I-'L M— /W“M ya—

W High paessure
i TsolaTion Valve shuTo}l valve

shuTojg velve
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Precooler Heal Exchanger

- Engive hleed air is exTaemely HOT and would
MelT alodinom if T is ndT cooled

— The Paecooler uses Fan aiR (LP) Aand a Heel
exchmse.o. To cool enginve bleed aia down

— The Paecooler Wedl exchanger is localed in The
ENﬂ'mE. Pylon

fan Ain
fan Ria
Precooler

ExhausT
C unden, pylm\
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- The IE Il monilor Precooler inleT And oullel

TenpERATURE ANd ModulATe The opening o) The
Fan Rir valves As NEcessaay

Precooler
InleT

Temperalone

Precoolen

QuT \eT
@ — Temperalone

Precoolea InleT TenpERATURE

WhaTevea ™id-sTage (4™) or high- STage @™

1S producing
When WAT is ON The 8™ <lage valve s

ModulaTed foR A MAxiMUM of F00°F

g500_pneumatic_system

2/3/1

~l



Precooler OulLET TENEERRTUQE'-

* 400°F

* S00°F when holer nir is NEeded To Taavel Through

cRossoVER ducl (\.ougea disTance) due To wing

AWTi-ice ON wiTh A single bleed sovace
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Wing ANTi-icE SysTem
— Wing Anli-ice valves are Eleclho- puevndlie. 'lhsy
RE.qoiRE:
* Eleclrical powea To opERATE
* Paeomalie PRESSLRE Toe OPEN

~ IT uses HOT engine bleed ain (mid oR hish-sTnaﬂ

lu'ms ANTi-icE
Valve

v

Bleed Valves

High- qug: Bleed RIR
8™ Stage HP
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The 8RC BRAC | command:

L @an ain. valvEs To ModuleTe OPEN

S I
olar

High-s’l‘nas. \alves (B%) To OPEN
if Mid-SThge (4™) is insollicienT

WAl On
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Cowl| AnTi-icE SysTem

~ Cow!| anli-ice valves ame ElecTno- Eneurm’ﬁc.'lhey
O.E.qoiﬂt.:

* Eleclrical powea To opERATE
* Pueumalie pressuRe To CLOSE

-~ IT vses HOT ENQILE bleed ain (uid-sTnse. ol\y_)

| L-R cal On

G —_— = —
— ——

r\‘\d-s'l'pes_ 2leed AR
Cow)
VAalue

L (ow\\’l_

s
ESS
DC
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SET PoinTs

SET Poidls ensurE Adequale. pueumdlic PRessuRE and
TempeRATURE AT vAious power sellings and bleed
REquiREHENTS

- low power s=eMlings: 14-24 fsi
- Single ECS fack ops: 35 Bsi gpTe FL2O
N Psi above FLAGO

J! Mid-SThaqe (4™) is NGT enocugh The BRCs command
The MHigh-<lage. (8™) valves To roduldle OPEN i oRder
To pp.wids. up To 44 £ P

S ot
ECEETS I -

ThaosT > idle 44 Caooe)
Wing m‘l’t-m&(ﬂ ot 44 (500°F)

idle (Pagc - cooler 300 °F)
> id coolaa 300 °F)
\ums m‘l’i-m£ (1) ‘\;:R ooe 44 (s00°F)

T™ 35 <FLa0
Sale_Pock

g500_pneumatic_system
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Bleed AIR PRessure SensoRs

<5Psi Engine above idle [ |

% | 40 j@ =]
=)
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Bleed AR Tenperaluqe SensoRS

| | >800°F TnleT

[ 1>550°F ol
T\ _§ @QD@ %_z
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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.luciani@gmail.com

= URNE
- AVIATOR'S ESROUN%'

A G650 PILOT'S PERSPECTIVE

IVAN LUCIANI

Thank you!
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