Gulfstream IV
OPERATING MANUAL

PNEUMATICS

2A-36-10: General

Tha purpose of the pneumatics system is to provide a common manifold, known as tha
bleed air manifold, with hol compressed air for use by other systems, Therefore, this
section describes the sources of air for the bleed air manifold, their controls and the
indications they provide to the flight crew. The airplane systems which use air from the
bleed air manifold are described in the appropriate sections of this chapter,

The pneumatics system uses the following types of bleed air:
» Low pressure (LP) bleed air from the engines
+ High pressure (HP) bleed air from the engines
« Bleed air from the single compressor stage of the Auxiliary Power Unit (APU)
« External air from a comparable bleed air source (external pneumatic rig)

The pneumaltics system consists of two identical and independant systems that provide
a temperature controlled, pressure regulated air supply for the various using systems,
such as air conditioning, wing and nose cowl anti-icing, cabin pressura, engine starting
and door seal systems. The pneumatics syslem receives its air supply from the mid-
stage and high-stage pors of the enginas. Cooling air is supplied to the precooler by a
fan port while bleed air is exfracted from either the mid-stage or high-stage por,
depending on need. Temperature control is provided by both an electro-pneumatic
control system (blead alr manifold lemperature contral) and a fully pneumatic subsystem
(anti-ice augmentation temperature control). Pressure regulation is fully pneumatic for
both manifold pressure regulation and dual setting high-stage switching pressure control,

The bleed air manifold can be termed that portion of the system from the right and left
blead air prassure regulator and shuloff valves and precoolers inboard. It is essentially a
distribution point for all airplane pneumatic services, excepl those tapped off at each
engine for engine services. The manifold is, as a whole, located in the tail compartment.
Manifold air temperature is held to approximately 400° F; air pressure is held to
approximately 40.5 =3.5 psi (+5.5 psi under high input air flows).

Bleed air from the APU is used to pressurize the bleed air manifold for use by airplane
sarvicas such as ground air conditioning and engine starting. The temperature of this air
is & held ta a maximum of 591° F; air pressure is held to & maximum of 53.9 psi,

The airplane incorparates an extermal air connaction which may be used on the ground
for the same services as the APU. When used with a source comparable lo the APU, the
extamal air will pressuriza the bleed air manifold. The external air connaction point is
located in the underside of the fuselage, just forward of the hydraulic system service
access door.

Door seals requiring pneumatic pressure for inflation receive pressure from the bleed air
manifald through the door seal regulator, The regulator reduces the pressure to 17-19 psi
for this application. The door seal system is described in Section 2A-52-00, Doors.

Two ducts are tapped into the bleed air manifold: one for the cockpit air conditioning
system; the other for the cabin air conditioning system. Each duct has an air conditioning
shutoff valve, which is a combination shutoff and flow regulating valve. One of its
functions is to maintain a constant flow to the system. It alzo has a shutoff function, which
will close the valve when it is desirable to terminate aiflow into this system. The
remainder of the air condiioning system is described in Section 2A-21-00, Air
Conditioning.

Two additional ducts are also tapped into the bleed air manifeld: one for the laft wing
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anti-icing; the other for the left wing anti-icing. Each duct has an anti-ice valve controlling
the airflow. Downstream of the valves, the right wing and lefi wing ducts join, delivering
part of the air into a cressover duct. When on, the wing anti-icing system craates the
highest demand on the bleed air manifold. The wing anti-icing system is described in
Section 2A-30-00, lce and Rain Protection.

2A-36-20: Pneumatics Distribution and Indication System

1.

General Description:
The pneumatics distribution and indication system supplies Tth stage or 12th
stage bleed air to the bleed air manifold where it is available to the systems that
require bleed air, and provides vigual indication of the pressure and temperature
of the bleed air within the bleed air manifold. System design is such that Tth stage
(mid stage) bleed air is the preferred air source and 1.2th stage (high stage) bleed
air serves as an alternate or supplemental source whenever 7th stage pressuras
are not adequate for the airplane’s needs. A check valve is incorporated in the Tth
stage duct to prevent backflow of the higher-pressure 12th stage air. This check
valve is commonly referred to as the LP check valve.
In the standard airplane configuration, Tth stage bleed air will supply all bleed flow
during takeoff, climb and cruise conditions. The 12th stage bleed valve will remain
closed due fo existing Tth stage pressure being greater than 18 +2 psi. Should Tth
stage pressure fall below 18 £2 psi for any reazon, the 12th stage bleed valve will
open and regulate pressure to 18 2 psi. In all cases, bleed air passes through
manifold pressure regulator valves into the left or right bleed air manifold, where
pressure is maintained at a maximum of 40.5 +3.5 psi by these valves. Uinder high
input air flows, manifold pressure tolerance increases o +5.5 psl.
The pneumatics distribution and indication system consists of identical and
independent left and right sides. For the purposes of this description, however, the
following components are discussed in the singular sense o avoid repetition:

+ HP Bleed Air Pressure Regulator and Shutoff Valve

+ Bleed Air Pressure Regulator and Shutoff Valve

+ Fan Air and Fan Air Modulating Valve

+ Precooler

+ Temperature and Pressure Sensors/Swilchas
In addiion to the above-listed left and right side components, the fallowing
subsystems and components are included:

+ Blead Air Isolation Valve

+ APU Bleed Air Distribution

+ External Air Distribution

+ Door Seal Pressure Distribution

+ Total Air Temperature Probe Aspiration

. Description of Subsystems, Units, and Components:

{See Figure 1, Figure 2 and Figure 3.)

MOTE:

lterms A through E are identical to the left and right
sides, therefore only one side will be discussed.
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A, HP Bleed Air Pressure Regulator and Shutoff Valve:

Tha HF bleed air pressure regulator and shutoff valve (commonly refarrad
to as the HP valve) is a butterfly-type modulation valve installed in the high-
stage bleed air line to regulate, modulate or shut off 12th stage bleed air. It
works in conjunction with the solanoid “A” and “B™ HP controd valve and the
dual port solenoid shuloff valve o provide three distinet modes of operation
{these modes are described below). The valves receive power from the
Essential 28 DC bus through the L BLEED AIR and R BLEED AIR circuit
breakers, respectively. A description of this valve's two contralling
components follows:

{1) 12th Stage Servo Controller (Sclencid A and B HP Control Walve):

Tha 12th stage servo controller (sclenoid A and B HP contral valve)
provides the necessary commands to the HP bleed air pressure
regulator and shutoff valve to achieve the proper mode of control.
The controller is a remote pressure regulating senio with a solemoid
shutoff feature, a relief valve, and a thermostat connection for
sensing downstream temperature. It is linked to the bleed air
temperature sensor and the bleed air temperature anticipator sensor
via the dual port solenaid shutafl valve.

(2) Dual Port Solenoid Shutoff Valve:

The dual port solencid shutoff valve is installed to give a desired
e of syslam operation. The unit is preumatically linked betweean
the 12th stage servo controller (solenoed A and B HP control valve),
the HP bleed air pressure regulator and shutoff valve, and the bleed
air temperature sensorfanticipator sensor control set. Preumatic
contral air is recaived from the solenocid A and B HP control valve via
the actuator port, Controd sensor plumbing is connected to the
control port. The pneumatic signal is then manipulated by the dual
port solenoid shutofl valve to give the propar HP bleed air pressure
regulator and shutoff valve control,

As stated previously, the HP bleed air pressure regulator and shutoff valve

provides three distinct modes of operation. These are the pressure

regulation mode, the temperature modulation mode and the single pack

made, A description of these modes follows:

(3) Pressure Regulation Mode:

In the regulation mode, the HP bleed air pressura regulator and
shutoff valve opens or closes to regulate bleed air to a constant
pressure. If Tth stage pressure falls below 18 +2 psi during low
powar settings such as idle descent or taxi, solencid A of the 12th
stage serva controller is energized o regulate the HP bleed air
pressure regulator and shutoff valve and maintain pressure at 18 +2
pei. During normal operations, the dual port solenoid shutoff valve
remains closed.

It should be noted here that although 18 =2 psiis a design reference
pressure, it may not always be attainable due to ambient conditions.
Prassuras in the range of 12-18 psi at idle power are not considerad
abnormal as long as they are stable,

On airplanes Serial Mumber (SM) 1310 and subsequent and
airplanes SN 1000 through 1309 having Aircraft Service Change
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(ASC) 313, the rate at which cabin pressure changes during rapid
power reductions at high altitudes is reduced. This ASC provides an
alectrical circuit, routed through the 2500 FT AGL horn mute relay, to
reset bleed air pressure regulation from 18 psi to 30 psi when the
power levers are retarded. In a retarded power lever descent
(without anti-icing selected on) manifeld pressure is maintained
above 20 psi. Selection of any anti-icing on disables this circuit.

{4) Temperature Modulation Mode:

If wing and cowl anti-icing are selected on, pneumatic signals from
the bleed air temperature sensor and the blead air temperature
anticipator sensor (both installed uwpstream of the precooler)
coordinate with the 12th stage servo controller to reset the HP bleed
air pressure regulator and shutoff valve. The valve then modulates
mixed Tth and 12th stage air temperatures to 520°-590° F (271%-310°
C), thus modulating due to temperature, not pressure, With wing
and cowl anti-icing are selected on, the dual port solenoid shutoff
valve is de-energized open.

{3) Single Pack Mode:
With only one refrigeration pack selected on, both A and B solencids
af the 12th stage sero controller are energized. The HP blead air
pressure regulator and shutoff walve then resets to regulate
pressure to 30 psi. This allows for increased performance due to
single pack operations. Because thae HP bleed air pressure regulator
and shutoff valve is operating in single pack mode, the dual port
solencid shutoff valve remains closed
If anti-icing is selected on during single pack operations, the system
switches back to temperature control mode and the dual por
solenoid shutoff valve is de-energized open,

B. Bleed Air Pressure Regulator and Shutoff Valve:

The bleed air pressure regulator and shutoff valve (also referred to the "40
pai valve™) is an electrically controlled, pneumatically actuated, spring-
loaded closed butterfly-type valve. Located immediately downstream of the
Tth and 12th stage mixing junction, this valve regulales air having passed
through the HP bleed air pressure regulator and shutoff valve to 40.5 psi
nominal in the bleed air manifold. The valves receive power from the
Essential 28Y DC bus through the L BLEED AIR and R BLEED AIR circuit
breakers, respectively.

The bleed air pressure regulator and shutoff valve is opened or closed by
the flight crew using the /R ENG BLEED AIR switches located in the
BLEED AIR; section of the cockpit overhead panel. Depressing the switch
routes Essential 28V DC bus power to an electrically actuated solenoid,
opening the valve and allowing pressure regulated bleed air through the
precocler to the bleed air manifold. The OFF legend in the switch is
extinguished

C. Fan Air and Fan Alr Modulating Valve:

Each engine's fan supplies low pressure bypass air (commaonly referred to
as LP or fan air) for use by both the airplane and its engines. For the
anginas, fan air is used to pressurize engine oil system components and
cool various other engine components. For the airplane, fan air is routed
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through the precoclers to reduce the temperature of Tth andfor 12th stage
bleed air.

The precooler fan air modulating valve (installed in the engine pylon)
cantrols fan air aiflow to the precooler in order to maintain a nominal 400"
F {204° C) bleed air temperature. Precooler outlet air temperature is
continuously monitored by a precoocler outlet temperalure sensor and a
precooler temperature control anlicipator sensor. Outputs from these
sensors are transmitted fo the precooler temperature controller. The
controller, im turn, will change the output voltage to the servo air pressure
ragulator and torque motor. The servo air pressure regulator and torque
maotor then changes the electrical signal to a filtered pneumatic signal,
positioning the precooler fan air modulating valve accordingly.
D. Precooler:

The precooler, located in the engine pylon, functions as a heat exchanger
for the pneumatic system. HP bleed air flows from the bleed air pressure
regulator and shutolf valve directly to the precooler, where fan air is
introduced by the fan air modulating valve. Fan air and bleed air do not mix,
rathar, blead air passes through the interior of the precooler while fan air
flows around the extenor and exits through louvers in the bottom of the
pylon.
E. Temperature and Pressure Sensors/Switches:

{1} Bleed Air Temperature Sensor:

The bleed air temperature sensor is located in the bleed air
manifold, upstream of the precoocler. [t senses the mixed Tth and
12th stage air temperature and then modulates the HP bleed air
pressure regulator and shutoff valve wia the dual port solencid
shutoff valve and the 12th stage servo controller (solenoid “A" and
‘B" HP control valve) until a 520°-580° F (271°-310° C) temperature
is maintained downstream of the mixing point.

(2) Bleed Air Temperature Anticipator Sensor:

The blead air temperature anlicipator sensor is also located in the
bleed air manifold, upstream of the precooler, Functioning as a
bleed-off anfticipator. it responds o the rate of temperature change,
not the temperature change itself. Rapid heating of the seansor
causes an intemnal ball to become unsealed which, in turn, bleeds off
a portion of the pneumatic signal that modulates the HP blead air
pressure regulator and shutoff valve. This action prevents excessive
overshoots of the HP bleed air pressure regulator and shutoff valve
and bleed air temperature sensor combination which may cause
unstable control.

(3) Precooler Outlet Temperature Sensor:

The precooler outlat tempearature sensor is installed in the bleed air
manifold, downstream of the precooler. As part of the engine fan air
control system, it works in conjunction with the precooler
temperatura  contral  anbcipalor  sensor, the precooler outlal
tempearatura controller and the precooler fan air modulating valve's
SErvo air pressure regulator and torque motor to maintain engine fan
airflow through the pracocler at the desired amount. As tha blead air
manifold temperature changes, the sensor reacts accordingly by
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changing resistance. This change in resistance is transmitted to the
precoocler outlet temperature controller, which in turn will change the
output voltage to the sarvo air pressure regulator and torgque motor.
The servo air pressure regulator and torque motor then changes the
electrical signal to a pneumatic signal to position the precooler fan
air modulating valve accordingly. The temperature sansors (as well
as the temperature controllers and servo air pressure regulator and
torgue motors) receive power from the Essential 28V DC bus
through the L BLEED AIR and R BLEED AIR circuit breakers,
respectively,

{4} Precooler Temperature Control Anticipator Sensor:

The precogler temperature control anticipator sensor i3 also
installed in the bleed air manifold, downstream of the precooler. Like
the bleed air lemperature anticipator sensor, it responds 1o the rate
of temperature change, not the temperature change itself. This
prevents excessive overshoots of the fan air modulating valve and
precooler outlel temperature sensor combinabion which may cause
unstable control, The anficipator's outputs, combined with the
precocler ocutlet temperature sensor oulpuls, are used by the
precooler outlet temperature controller o create an alectrical signal
for the precoocler valve servo air pressure regulator and torgue maotor
which, in turn, controls the precocler fan air modulating valve, The
lemperalure anticipalor sensors recelve power from the Essential
28V DC bus through the L BLEED AIR and R BLEED AIR circuit
breakers, respectively.
(5) Bleed Air Overpressure Switch:

A bleed air overpressure switch is installed in the bleed air manifold
duct to provide input signals when manifold pressures reach 75=5
psi. Whan this threshold is reached, an amber L-R BLEED PRESS
HI caution message is displayed on CAS. The swilches receive
power from the waming lights power system,

(6) Bleed Air Pressure Transmitter:
A bleed air pressure transmitter (transducer) is installed in the bleed
air manifold duct to provide input signals 1o the bleed air pressure
indicator's digital readout of the bleed air system pressure. The
transmitter also provides input signals used to present the LR
BLEED AlIR PRESS readings on the APUVBLEED and ENGINE
START system pages. The transmitters and the indicators receive
power from the Essential 28 DC bus through the L BLEED AIR IND
and R BLEED AIR IND circult breakers, respectively.

(7} Bleed Air Overtemperature Switch (550°F):

A bleed air overtemperature switch is installed to alert the crew
when manifold bleed discharge temperatures reach 550°F (288" C).
When this threshold is reached, an amber L-R BLEED AIR HOT
caution message is displayed on CAS. The switches receive power
from the equipment overheat protection system.

F. Bleed Air Isclation Valve:

Located in the tail compartment, the bleed air isolation valve is installed in
the crossover duct between the left and right bleed air manifolds. It
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provides a maans (o isolate the left and right side pneumatic systems whan
closed (its normal position). Conversely, when open, it joins the left and
right side pneumatic systems, allowing the use of APU bleed air for both
ECS packs during two pack air conditioning operations, In addition, it
provides crossbleed capability during single engine operations to enable
engine starting and cranking using the opposite side’s pnaumatic systam,
as well as APU bleed air. The bleed air isolation valve receives power from
the Essential 115V AC bus (@A) through the BLEED AIR IS0 S/0 V circuit
breaker.

During normal operations, the isolation valve is closed and the lefl and right
side pneumatic systems are isolated from each other. Manual selection of
the ISOLATION switch (cockpit overhead panel, BLEED AIR seciion)
opens the isolation valve. A “Bar” in the switch illuminales to fill in the
crossover manifold line engraved on the BLEED AIR panel, signifying that
the left and right side pneumatic systems are no longer isolated. In addition
to the swilch lagend, a blue ISOLATION VLV OPEN advisory massage is
displayed on CAS. With the isolation valve apen, crossbleed air and APU
bleed air are available to both pneumatic systems for use by both
refrigeration packs and for engine starting as required.
In additien o manual control, the blead air isolation valve s capabla of
automatic control by certain bleed air configurations, If the isclation valve is
closed, selection of APU BLEED AIR to ON or selection of either the
MASTER CRANK or MASTER START switchas lo ON will automatically
open the isolation valve, When APU BLEED AIR is selected off or the
MASTER CRANK or MASTER START switches are selected off, the
izolation valve will automatically closa.
A manual ovarnide slof drive is provided on the valve itself so that the valve
can be positioned with a screwdriver without the need for electrical power.
The slot drive is connected o a common shaft, ensuring the
synchronization of internal limit swilches with valve position at all times
regardless of whether the valve is actuated electrically or manually.
On airplanes SN 1445 and subsequent and SN 1000-1444 with ASC 422,
the axisting bleed air system wiring is modified to provide an annunciation
for an incomect bleed air configuration. This annunciation serves to caution
the flight crew to the possibility of engine overtemperature if the isolation
valve is open while the APU and/cr engine bleed air switches are set o
certain positions while on the ground. On SPZ-8400 equipped airplanes, an
amber BLEED CONFIG caution massage is displayed on CAS. On SPEZ-
8000 equipped airplanes, an amber BLEED CONFIG light iluminates
above each navigation display. See Figure 5. After a five second delay,
display of the annunciation is prompted when:

+ Both EMG BLEED AIR switches are selected OM (OFF legend

extinguizhed) with the isolation valve OFEN, or:

+ Either or bath ENG BLEED AIR switches are selected ON and APU
BLEED AIR is selected ON (isolation valve opens automatically). or:

« Any two of the three available bleed sources (L ENG, R ENG and/or
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APU) are selected ON and either the MASTER CRANK or MASTER
START switch is selected ON (isolation valve opens automatically)

NOTE:

To incorporate ASC 422 on SPZ-8000 equipped
airplanes, ASC 327, 32TA, 327B and any associated
amandments must first be incorporated.

G. APU Bleed Air Distribution:

The APU bleed air duct is connected to the right side of the bleed air
manifold. Salection of the APL BLEED AIR swilch [cockpit overhead paneal,
BLEED AIR section) to ON opens the APU's load control valve and the
izolation valve. The ON legend in the switch illuminates. APU bleed air then
flows through a check valve in the APU bleed air duct into the blead air
manifold, Should bleed air manifold pressure exceed AFPU bleed air
pressure, the check valve in the APU bleed air duct will close to prevent
revarse flow.

APU bleed air is inhibited while airbome. Only electrical power is available
from the APL,

H. Extermal Alr Distribution:

{See Figure 9.)

The external air duct is connected to the left side of the bleed air manifold.
On the opposite end of the duet s a coupling where the external air cart s
connected. The external air connection point is located in the underside of
the fuselage, just forward of the hydraulic system service access door, With
the proper external air cart connected, the flight crew may use axtamal air
as required for engine starting. Should bleed air manifold pressure exceed
external air duct pressure, a check valve installed in the external air duct
will close to prevent reverse flow.

|. Door Seal Pressure Distribution:

{See Figure 1, Figure 3 and Figure & through Figure 8.)

The door seal pressure line and pressure regulator are connected to the
bleed air manifold, Location of the line on the manifold is such that either
the left or right bleed air system can furnish a supply of bleed air. The
regulator is designed to provide 18 +£1 psi output to inflate the main
entrance door and baggage door seals. For airplanes having the cargo
door modification, door saaling is also provided by the door seal system for
the cargo door.

On airplanes SN 1285 and subseguent and airplanes SN 1000 through
1284 having ASC 364, redundancy is added to the door seal system by
routing an additional constant high pressure air source to the pressure
regulator. (See Figure 2 and Figure 3 instead of Figure 1 and Figure 3.)
This ensures maximum flow output from the pressure regulator to the door
seals. Additional pressure lines, one for each engine, are ported into the
12th =tage bleed air duct upstreaam of the HP bleed air pressure regulator
and shutoff valve. The line is routed into the tail compartment, where it joins
into the existing door seal pressure line, The existing door seal pressure
line iz then re-routed (o separate the total air temperature probe aspiration
pressure supply and water system pressure lap (for later outfitting) from

2A-36-00 PRODUCTION AIRCRAFT SYSTEMS
amwary 31102
Revision 6

EFTA_R1_02095984

EFTA02705532



Gulfstream IV
OPERATING MANUAL

the door seal system, Thus the door seal system and pressure regulator
have a separate manifold.

. Total Air Temperature Probe Aspiration:

A Total Air Temperature (TAT) probe aspiration pressure line and solenoid-
operated shutoff valve (commonly referred lo as the total lemp valve) are
connectad lo the bleed air manifold. Location of the line on the manifold is
such that either the left or right bleed air system can fumish a supply of
bleed air to the shutoff valve.

The TAT probe is located on the lower right side of the forward fuselage
below the angle of attack probe. To ensure accurale calibration readings,
bleed air iz introduced through the TAT probe when the airplane is on the
ground. Through this process, known as aspiration, bleed air is supplied 1o
the probe from the shutoff valve when the nutcracker shifts to the ground
made. This shutoff valve receives power from the Right Main 28Y DC bus.

3. Controls and Indications:

(Sea Figura 4.)
A, Circuit Breakers:
Circuit Breaker Name CB Panel Location Power Source
L BLEED AIR PO A-10 ESS DC Bus
R BLEED AIR PO B-10 ESS DC Bus
BLEED AIR IS0 S/0 WV PO 012 ESS AC Bus oA
L BLEED AIR IND PO B-12 ESS DC Bus
R BLEED AIR IND PO C-12 ESE DC Bus

B. Caution (Amber) Crew Alerting System (CAS) Messages:

CAS Massage

Cause or Meaning

L-R BLEED AIR HOT |

Bleed air temperature is above 550° F (288" C).

BLEED COMFIG

{1} Programmable custom message activated as
desired during oulﬂttigg..E

(2} Isolation valve is N with engine bleed
selected ON.

L-R BELEED PRESS HI

Bleaed air pressure has exceeded 75 psi.

DOOR SEAL PRESSURE

Programmable custom message activated as
desired during outfitting.

NOTE(S):

(1) Airplanes not having ASC 422,
(2) Airplanes SN 1445 & subs; SN 1000-1444 having ASCT 422,
C. Advisory (Blue) CAS Messages:

CAS Message

Cause or Meaning

DR SUPPLY PRES LOW Programmable custom message activated as desired
during outfittiing

ISOLATION VLV OPEN Isolation valve s opan.
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NOTE:

A description of the Engine Instruments and Crew
Alering System (EICAS) can be found in Section 5 of
Honeywel's SPZ-8000 {or SPZ-8400) Digital

ic: Flight C Sysiem Pilot's M for the
Gulfstream [V.

4. Limitations:

A,

Flight Manual Limitations:

Do not operate above 41,000 ft without both engine bleeds ON and each
engine being bled by either the air conditioning system or engine cowl anti-
ice. See 3ection 05-01-10, Air Conditioning System Shut Down Or
Inoperalive.

System Motes:

{1} The blead air izolation valve must ba closed and APU blead air OFF
before the autothrotile can be engaged.

{2} Only one source of bleed air, either APLl or engines, should be
selected after engines are started during normal operations. This is
to prevent thermal transients on the APU or possible damage to the
APL when the power levers are moved from idle, With the engines
as the source of bleed air, ensure the isolation valve is closed.

(3} To provide cooling air flow to the cabin during warm weather
operalions (if taxi operations are conducted with engine bleed air as
the source for the ECS packs), it is recommended that cne power
lever be advanced above idle with the isoclation valve open and the
opposite engine bleed air ba selacted off,
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ITEM NO. DESCRIPTION
1 VALVE, H.P. BLEED AIR PRESSURE REG & S/O
2 VALVE, L P. BLEED AIR CHECK
3 SENSOR, BLEED AIR TEMPERATURE
4 SENSOR, BLEED AIR TEMPERATURE ANTICIPATOR
= VALVE, ELEED AIR PRESSURE REG. & S/I0
& HEAT EXCHANGER, BLEED AIR PRECOOLER
7 VALVE, PRECOOLER FAN AIR MODULATING. 4" DIA
g CONTROLLER, PRECOOLER OUTLET TEMPERATURE
9 SENSOR, PRECOOLER OUTLET TEMPERATURE
10 SENSOR, PRECOOLER TEMPERATURE CONTROL
ANTICIPATOR
11 VALVE, SERVO AIR PRESSURE REG
12 VALVE, ELEED AIR ISOLATION S/0
13 VALVE, AIR CONDITIONING SYSTEM SHUTOFF &
FLOW CONTROL
14 VALVE, EXTERNAL AIR CHECK
15 VALVE, AUX POWER UNIT AIR CHECK.
16 VALVE, WING ANTI-ICE PRESSURE REG S/0 & TEMPERATURE
CONTROL
17 CONTROLLER, WING ANTI-ICE SYSTEM TEMPERATURE
18 AUXILIARY POWER UNIT (APU)
19 AIR TURBINE STARTER & BLEED CONTROL VALVE
20 VALVE, DOOR SEAL PRESSURE REGULATOR
21 FILTER, SERVO AIR PRESSURE
22 VALVE, DUAL PORT SOLENOID SHUTOFF
23 VALVE, SOLENOID SHUTOFF, TOTAL TEMP PROBE
24 SWITCH, BLEED AIR OVERPRESSURE (65 PSI)
25 TRANSMITTER, BLEED AIR/COWL PRESSURE
28 FILTER, CABINICOCKPIT OZONE
b MIPPLE. EXTERMAL AIR
28 SWITCH. COWL ANTI-ICE DUCT OVERHEAT (6757 F)
29 WVALVE, COWL ANTI-ICE PRESSURE REGLULATOR & SHUTOFF
30 VALVE, CHECK BLEED AIR DOOR SEAL SYSTEM
31 VALVE, SOLENOID A & B, H.P. VALVE CONTROL
32 SWITCH, BLEED AIR OVERTEMP (5507 F)
LEGEND
BLEED AIR & AIR COND.
DISTRIBUTION LINES
PNEUMATIC CONTROL SYSTEM
Pneumatics System Block Diagram Key
Figure 3
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- —7 Gulfstream IV

+ ESS 2BV DC power is supplied to associated

0 [ES) e it ' LENG /R ENG BLEED AIR AT e AL
| FPO0 e s e [ TS G G on:
i“ R Ty 1l * OFF legend extinguishes

aoc i
286 E %; &% (| |2 blead air pressure regulator and shutaff vahe
] s Y I + fAssociated bleed air pressure regulator and
- ﬁ?g%: . P e shutoff valve opens, allowing pressure regulated
oom  mn 0000 m, | bleed air to bleed air manifold
e o oo | OFF

e ™\ | * OFF legend illuminates
L ENG /R ENG BLEED AIR Pressure Indicator [] o Pag oaen! cowse is removed! fom 2ssocisted

::;ﬂr: ﬁﬂ;ﬁ:ﬁmﬂ:* e ystam | | bleed air pressure regulator and shutoff valve
u rman I f . .
Presere vansmter Adjacentcolo anga b shows [ | s Co ot e
acceptable range of 0-60 psi and a caution range of ak manifold ) g
greater than 60 psi
NOTE: Pressures axceading 75 psi cause an amber . ’ ,'
L-R BLEED PRESS HI caution message to be = I =
displayad on CAS, ] L= » BLEEDAIR y =)
. N LENG  APU  RENG
" ISOLATION Valve - : ~.|OF el lon ‘ “ﬂFF'|
Clesed (Nomial Position): i L J [ | )
* Leftand right side pneumatic systems are isolated T~ T > T
. :.:;;:Ecd::si:;vﬂlablamnnly right side \1es|psi '-L 188/PSi| | DN:'-' unning
» External bleed air is available to only left side I — . * ON legend illuminates
pneumatic system ISOLATION = APU load control valve opens
* Bar legend in switch is extinguishad —-‘ 'O;.F'U bleed air is supplied to bleed air manifold
Opan (Manually or Automatically - on Ground Only). | = ~= * ON legend axtinguishes
* Bar legend in switch illuminates T TEMP CONTROL * APU load control valve closes
« ESS 115V AC power is supplied to isolation valve [—1 ’ LPACK RAMAIR R PACK * AP plead air flow is inhibited
+ | eft and right side pneumatic systems are joined ] If 1 T NOTE: APL bleed air i3 inhibited while airborne.
* APU bleed air available for “two pack” air OFFjl  ||ON] |°FF, :
conditioning ground operations : - 1
* Crossbleed capability available for single
engine ground operations, enabling engine A il

crankingistarting using opposite side pneumatic )
systam or APLU bleed air

* Blue ISOLATION VLV QOFEN advisory message is
displayed on CAS

Automatic Operation

If closed, selection of following automatically opens
isolation valve (on ground only):

* APL BLEED AIR to ON

* MASTER CRANK to ON

* MASTER START to ON

When selected off, isolation valve automatically

closes,
.ND"I'E APU bleed air is inhibited while airbarne. | 28204001 BLEED AIR Conirol Panel
Figure 4
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Gulfstream IV
OPERATING MANUAL

| BLEED CONFIG

(SPZ-8000 equipped airplanes having ASC 422)
llluminates amber when:
+ Both ENG BLEED AIR switches are selected ON
with the isclation valve OPEN, or
+ Either or both EMG BLEED AIR switches are
selected ON and APL BLEED AIR 15 selected ON, or:
* Any two of the three avalable bleed sources (L ENG,
R ENG and/or APU) are selected ON and either the
MASTER CRANK or MASTER START switch is
selacted ON.

BLEED
CONFIG

35655C00

BLEED CONFIG Indicator: SPZ-8000 Equipped Airplanes Having ASC 422

Figure 5
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BLEED AIR ) v
MANIFOLD  pRESSURE

PRESSURE
REGULATOR CHECK VALVE WESSEL

poor | DOOR

Ul r PIN SEAL
1 I I 1 ] I | P
i | i ' Fl L PN N— |
= -
VENT &
FILTER RELEASE
1 VALVES -
o !
TO SECONDARY
i BAGGAGE DOOR LOCK !
. DOOR _ LEVER ASSY 5
TO BLEED
AIR MANIFOLD MAIM AIRSTAIR
TQESSSEER DOOR PIN RETRACTED DOOR ASTY
SECONDARY DOOR LOCK LEVER UNLOCKED
DOOR SEAL DEFLATED
ELEED AIR . -
MANIFOLD
PRESSURE
REGULATOR CHECK VALVE PRE}B‘E%‘-%EE
L
' ! } DOOR | DOOR A
! ' AT SEAL
| - [— : n f —
R T 4 i Ly
& ,-.l'
FILTER
. VENT &
1 RELEASE !
WVALVES TO
T SECONDARY
i BAGGAGE DOOR LOCK
TO BLEED
A PRESSURE DOOR PIN ENGAGED MAIN AIRSTAIR
PRESSURE
TRANSDUCER DOOR ASSY

SECONDARY DOOR LOCK LEVER LOCKED
NOTE: DOOR SEAL INFLATED

1 HOLE (0.027" - 0.032" DIA.)

30967C00

Gulfstream IV

OPERATING MAMNUAL

Main Entrance Door Seal
System
Figure &

2A-36-00
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Gulfstream IV

u OPERATING MANUAL
PRESSLURE |
VESSEL
CHECK VALVE
FILTER - -,
HOSE DOCR i ,
. SEAL
1 A -
F {4
= ' - - = TO DOOR "
: b LOGK MECHANISM
DOOR BIN
(HOLLOW)
o~
.
O DOOR
MAIN DOOR PIN RETRACTED
DOOR DOOR SEAL DEFLATED
' "
PRESSURE
VESSEL
CHECK VALVE
FILTER - . - -,
HOSE OO . !
a SEAL
a [
r I ye—
- - - = TO DOOR
* LOCK MECHANISM
DOOR BN
(HOLLOW)
5 N
DOOR
TO
t"l"'ﬂ""['}':t DOOR PIN ENGAGED
DOOR SEAL INFLATED Baggage Door Seal
A0068C00 System
Figure 7
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- DOOR SEAL

CHECK INFLATED:
VALVE M 1H
i~ =l [ / =1 ,]- i
|/ | ." CARGO DOOR
o ] 4
LOCK HANDLE LATCH HANDLE -
CLOSED CLOSED
T DOOR SEAL
CHECK DEFLATED
VALVE
=} C CARGD DOOR
J o o
LOCK HANDLE LATCH HANDLE
OPEN OPEN
- DOOR SEAL
DEFLATED
. _ CARGO DOOR
| { | :
|| | .
v " -
LOGK HANDLE LATCH HANDLE
CLOSED OPEN
' T DOOR SEAL
CHECK. DEFLATED
VALVE L ..
T T Iy __CARGO DOOR
\:I IL||I ﬁ _...-.
LOCK HANDLE LATCH HAMDLE
OPEN CLOSED

308608C00

Gulfstream IV

OPERATING MANUAL

Cargo Door Seal System
Figure &

2A-36-00
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Gulfstream IV
OPERATING MANUAL

S | SS—

External Starting Air Connection
Figure 9
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