Gulfstream IV

OPERATING MANUAL
AlR CONDITIONING

2A-21-10: General

The air conditioning system for the Gulfstream 1V is designed to provide all areas within
the pressure vessel with a zafe and comfortable temperature and pressure (cabin
altitude) throwghout the aircrait's operating envelope. The system employs a “dual pack”
concept and, although each pack Iz controlled separately, failure of one pack still leaves
the reamaining pack capable of supplying conditioned air to both cabin and cockpit, if
required.

To achieve thizs function, the air conditioning system provides the flight crew with a
means to accomplish the following:

« Control, regulate and monitor the amount of conditioned air within the pressure

vessal to achieve and maintain selected of preprogrammed cabin pressure
(altitude). while still allowing exchange of the air at regular intervals for occupant
comfart. This is accomplished by modulation of a single outflow valve. The cutflow
valve iz automatically contralled by the cabin pressure controller in the normal
operating mode, but can be controllad manually.

Select and control bleed air entering and exiting two envirenmental control system
refrigeration pack assemblies, referred 1o as the Left and Right ECS Packs.
Spurce air info the ECS Packs iz provided to a bleed air manifold by either
external air or APU air {while on the ground). or by the aircraft's engines {(on
grourdd or in flight). Through use of an isolation valve, air from the bleed air
manifold can be directed to elther ECS Pack. This results in a constant mass of
conditioned air for all areas within the pressure vessel.

Control the tempearature of conditioned air deliverad to the cockpit and cabin areas
(refarred to as zones) within the pressure vessal. This is done using the two ECS
packs to cool incoming air and deliver it to a conditioned air manifold. Valves mix
hot blead air with cold conditioned air to modulate the temperature of the air
coming from the manifold into the pressure vesseal. Cockpit control and indication
is also provided.

The Air Conditioning system is divided into the following subsystems:

s 2A:-21-20: Pressurization Control System
s 208:-21-30: Airflow and Temperatura Control Systam

2A-21-20: Pr rization m

1.

General Description:

The pressurization system controls, regulates and monitors the amount of
conditioned air within the pressure vessal 1o achieve and maintain a safe and
comfartable cabin pressure (cabin altitude), up to the airplane's maximum
operating altitude. While nomally preprogrammed, cabin aliitude can also be
controlled manually. Cabin conditioned air is also exchanged at regular intervals
for accupant comfort.

With airflow supplied from the ECS packs, the pressurization system maintains
cabin allitude by regulating the amount of air exhausted overboard through a
single outflow valve. Once the flight crew has programmed the system, operation
is virtually automatic.

The pressurization system s capable of maintaining a cabin altiude of 6,550 feet
at a maximum inflight altitude of 45,000 feel. Sea level cabin pressure can be
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OPERATING MAMUAL

maintained to a maximum inflight altitude of 22,000 feet. If cabin altitude should
excead 10,000 feat, wamings and annunciations are provided to the flight crew so
that appropriate action may be taken.

The pressurization system performs the following functions:

+« Automatically maintaing selected cabin  altiude through  isobaric
pressurized operation

« Automatically limits maximum cabin pressure differential
* Provides safety pressure relief operation
+ Provides negative (vacuum) pressure differential control

+ Allows manual barometric correction for pre-programmed Landing Field
Elevaticn {LFE)}

+ Permits manual cabin altitude control through contral of the cutflow valve

+« Automatically limits cabin altitude rate-of-change 1o a maximum of 3,000
feet-per-minute (FPM) during pressunzation and depressurization

+ Provides crew-selectad cabin altitude rate-of-change

+ Regulates and smooths cabin pressurization o prevent pressurization
surges of “bumps”

+ Provides rapid cabin ventilation for smoke remaoval

Mormally the pressurization system limits cabin pressurization differential to 9.55
0.1 psid. As differential pressure reaches 9.55 psid, an amber CABIN DFEN 9.6
caution message i displaved on the Crew Advisory System (CAS) and the
pressurization system begins limiting outflow valve closura.

If the pressurization system malfunctions and cannot limit maximum cabin
prassure differential to 9.55 £0.1 psid, a safety valve limits pressure differential 1o
8.7 401 psid. As differential pressure reaches 9.8 psid, a red CABIN DFRN 9.8
warming message is displayed on CAS.

The pressurization system recelves information from the two Alr Data Computers
(ADC #1 and ADC #2). It also uses the Weight-On-Wheels (WOW) system
{commonly referred to as the nulcracker systemn) o control various system
operating modes.

Under typical flight conditions, the flight crew programs the system prior to takeoff.
Apart from salaction of the FLIGHT/LANDING mode switch or adjustment of LFE,
system operation is virually automatic.

Major components of the pressurization system are:
+ Cabin Pressurization Transducer
s Cabin Pressure Outflow Valve
+« CABIN PRESSURE COMTROL Panel
+ Cabin Pressurization Selector Panel
* Cabin Pressure Safety Valve
+« Cabin Rate Pressure Switch
+ (Cabin Pressure Warning Switch
s Cahbin Differential Pressure / Altimeter / Rate-of-Climb Indicator

2. Description of Subsystems, Units and Components:
{See Figure 1.)
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OPERATING MANUAL
A. Cabin Pressurization Transducer:

The solid-state cabin pressurization transducer is the heart of the
pressurization system. Located in the electronices area of the entrance
comgartment, produces the ocutput signal 1o the outflow valve motor based
on the following Input data:

+ Inputs from the cabin pressurization selector panel

« Corrected static pressura data from the ADCs [or Digital Air Data
Computers [DADCs]}

+ FLIGHT or GROUND mode from the nutcracker system
« Sensed cabin pressure from inskde the pressure vessel

To pravent undesired outflow valve movement from transient power
surges, the transducer obtains a clean, stable supply of power from an
Electromagnatic Interference (EMI) filter installed in the radio rack.

Within the transducer are circuits that limit cabin differential prassura in
flight to 6,550 feet with an airplane altitude of 45,000 feet.

B. Cabin Pressure Outflow Valve:

A single pressurization outflow valve is installed under the lower shelf of the
radio rack. It iz an electrically-controlled, motor-driven valva that
datermines the amount of cabin air exhausted overboard, thus controlling
cabin pressurization. It Is capable of moving from fully open to fully closed
in approximately ten (10) seconds.

The outflow valve iz a butterly type wvalve with an electro-mechanical
actuator and a potentiometar that provides valve position information to the
position indicatar on the CABIN PRESSURE CONTROL panel. Within the
actuator are a DC motor with DC brakes, an AC motor with AC brakes and
a molor-generator.

The AC motor, which oparates the outflow valve in the Automatic (AUTO)
mode, responds (o signals from the cabin pressurization transducer. The
DC motor operates the outflow valve in the MAKNUAL mode by responding
to signals from the CABIN PRESSURE CONTROL panel manual control
knob. Both motors are capable of extremealy slow or fast operation, or at
any intermediate speed required by the centrolling device.

During normal system cperation (AUTO mode), the cabin pressurization
transducer opens and closes the outflow valve using the AC motor. While
the AC mator is in cpearation, the DG motor brake engages to pravent DG
mofor movement. The motor-generator in tum provides a rate-of-change
signal back to the cabin pressurization transducer.

With the system in MANUAL mode, the manual control knob provides a DC
signal 1o position the outflow valve. The AC motor brake engages to
prevant AC motor movemant. Although the molor-generator is inactive, the
potentiometer still provides valve position information to the valve position
indicator.

In the unlikely event that both Eszential AC and Essential DC bug power

sources are lost, the outflow valve will cease operation and remain at the
last position commanded.
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C. CABIN PRESSURE CONTROL Panel:

{See Figure 3.)

The CABIN PRESSURE CONTROL panel, located on the cockpit
overhead panal, has controls and indicators for:

+« Manual confrol of the outflow valve

+ Position of the outflow valve

+« Selection of either FLIGHT or LANDIMNG pressurization schedules
+ Selection of aither AUTO or MAMUAL mode of operation

+ Selection of either ADC #1 or ADC #2 to supply static pressura
information to the pressunzation transducear

The cabin pressure control panel oparates on 28Y DC from the Essential
DC bus and 115V AC, 400 Hz from the Essential AC bus.

D. Cabin Pressurization Selector Panel:

{See Figura 4.)

Automatic operation of the pressurization system requires crew inputs on
the cabin pressurization selector panel, located on the copilot's flight panel.
It contains control knobs and indicator tapes for setting the following:

« FLIGHT: flight plan's maximum aircraft altitude and corresponding
cabin altitude to be maintained

« BARD CORR: barometric pressure corection to local conditions
(28.00 to 31.00 inchas of mercury)

« LDOG: preprogrammed LFE (-1,000 to +15,000 feat)

+« RATE: cabin alfilude rate-of-change for climb and descent in FPM
(minimum UP: 50 FPM, minimum DOWMN: 30 FPM, maximum UP:
2,000 FPM, maximum DOWN: 2,000 FPM)
Each control knob iz connected to a variable resistor and gear train that
drives the indicator tape. Once programmed, the cabin pressurization
salector panal supplies driving slgnals to the prassurization transducer.

E. Cabin Pressure Safety Valve:

A pressurization safety valve, located below the radio rack, provides safety
pressure relief, vacuum relief and pressurization rate limiting. Because i
operates entiraly on cabin and ambient pressure, it is indepandent of all
other componants in the pressurization system and requires no external
POWET SOLFCE.

Should the AUTO or MANUAL control mode of the pressurization system
maliunction and cabin pressure builds up 1o approximately 9.7 0.1 psid,
the safety valve will open. It then modulates 1o limit cabin pressure to the
safety rellef pressure of 9.8 psid.

F. Cabin Rate Pressure Switch:

The cabin rate pressure switch functions strictly as a safety device by
sansing the rate at which the cabin altitude is increasing (losing pressure).
If a failure should occur that results in rapidly rising cabin aliitude, the rate
switch inhibitz automatic (AC) control of the outflow valve and shifts 1o
manual (DC) control. This would accur at loss rates of approximately 3,000

FPM.
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OPERATING MANUAL
G. Cabin Pressure Waming Switch:

The cabin pressure waming swiich, located on the right side of the
entrance compartment, is an aneroid-operated switch that reacts to cabin
altitude. If cabin altitude exceeds 9,250 750 feet, the switch causes a red
CABIN PRESS LOW warning to be displayad on CAS and, if installed, on
the Standby Warning Lights Panel (SWLP).

H. Cabin Differential Pressure / Altimeter / Rate-of-Climb Indicator:

[See Figure 5.)

The cabin differential pressure / altimeater / rate-of-climb indicator is located
on the overhead panel above the CABIN PRESSURE CONTROL panal. It
provides the following indications:

(1) Cabin Differantial Prassure: The cabin differantial pressure indicator
{labeled DFRN PRESS) is driven by the cabin pressurization
transducer. The display indicates cabin differential pressure to the
nearest 1/100th peid on a four digit display.

If cabin differential pressure reaches 9.6 peid, an amber CABIMN
DFRN-9.6 caution meszage is displayed on CAS and an amber light
above the indicator will illuminate. If differential pressure reaches 9.8
peid, a red CABIN DFRM-2_8 warning message is displayed on CAS
and a red light above the indicator will illuminate.

(2) Cabin Altimeter: The cabin altitude indicator (labeled CABIM ALT) is
located adjacent to the differential pressure indicator. It displays
cabin altitude in feet (FT) on a five digit display.

(3) Cabin Rate-of-Change Indicator: The cabin rate-of-change indicator
{labalad RC) iz located banaath the cabin altimetar. It displays cabin
altitude rate-of-change in FPM on a four digit display. A plus or
minus =ign precedes the digits 1o show cabin climb or descent.

3. Modes of Operation:
A. Automatic Operation Mode:

Automatic operation of the cabin pressurization system can best be
understood by using a typical flight scenario shown in Figure 2 as an
axample. In this scenario, the crew begins their flight with a standard sea
level field pressure altitude and progresses through closing the doors,
enging start, 1axi out, takeoff, climb 1o cruise, cruise, descent to approach
altitude, executing the approach, landing, engine shut down and cpening
the doors.

The flight crew iniially sets 45,000 feet on the FLIGHT scale of the cabin
pressurization selector panel. This results in the adjacent CABIN scale
reading of 6,550 feet, the isobaric cabin altitude that corresponds to the
maximum differential pressure of 9.41 psid. The cabin RATE dial is set at
500 FPM UP, resulting in the adjacent DOWN scale reading 300 FPM. The
average rate of climb to 45,000 feet is apgroximatealy 2,700 FPM, with a
cabin rate of climb of 500 FPM. The departure runway field elevation
altitude is then programmed into the LDG (Landing) dial. Destination
rurmay Tield elevation altitude (4,000 feet in this example) is sel during
dezcent. At this point, the pressurization system iz programmed for
automatic operation and, assuming the AUTO/MANUAL switch is in AUTO,
the system will operate in automatic mode when electrical power is applied
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to the aircraft.

With the airplane on the ground, the AUTOMANUAL switch in AUTO and
the FLIGHT/LANMDING switch in LANDING, the outflow valve will cycle
open as soon as elecirical power is applied. This Is due to the absence of
airflow and the cabin pressurization transducer sensing an on-ground
condition from the nutcracker.

With the main entrance door still open at this point, there is no pressura
buildup. A negligible pressure increase (approximately 0.05 psid, egualling
prassure drop across the outflow valve) occurs after closing the main
entrance door, remaining negligible through engine start, AP shutdown
and transfer of air source 10 the engines. During taxi, the pressure remains
low until lineup in preparation for takeof. At this point, the flight crew
sglacts the FLIGHT position on the FLIGHT/LANDING switch on the
CABIN PRESSURE COMTROL panel.

With the FLIGHT position selected, the outflow valve immeadiately begins 1o
close under rate control, “holding” at approximately 0.25 psid of pressure
builldup. This “holding”, known as ground differential pressure control,
serves to minimize the possibility of “pressure bumps” during takeoff.

As soon as the aircraft becomes airborne, the nuicracker system sends an
inflight signal 1o the cabin pressurization transducer. The transducer in tum
commands the outflow valve to close, thus pressurizing the cabin at tha
programmed rate of 500 FPM UP until the maximum differential pressure of
9.558 +0.10 psid is reached. The cabin altitude remains stable within £25
feet of the final cabin altitude, in this case 6550 feet at an alreraft altilude
of 45,000 feet. Stability is maintained provided the aircraft does not climb
above 45,000 feat, the maximum allowable altiude of the aircraft.

In preparation for descent, the flight crew enters the dastination runway
field elevation altitude (4.000 feet in this exampla) in the LDG window. A
discriminator circuit i incorporated within the cabin pressurization
transducer to prevent inadvertant programming of an isobaric cabin altitudea
(CABIN wvalue) lower than the landing field altiiude (LDG walue). This
feature prevents landing with excessive cabin differential pressure. If the
discriminator circuit detects a LDG value higher than the CABIN value, it
allows the LDG value to override the CABIN value and control that outflow
valve. This iz the only instance in which the LDG value can override the
FLIGHT position on the FLIGHT/LANDING switch while in the AUTO mode.
When ready to descend, the FLIGHT/LANDING switch is poszitioned o
LAMDING.

Mating that the cabin rate of elimb waz preprogrammed to be 300 FPM
COWM prior to takeoff, the flight crew adjusts the BARO CORR (barometric
correction), if necessary. This complates the descant pregramming. As the
aircraft descends, the system automatically begins 1o open the outflow
valve until a descent rate of 300 FPM is reached. Cabin pressure is
malntained at approximately 400 to 500 feet below the actual LFE, ar at
approximately 0.25 psid.

Upon touchdown, the nutcracker systemn signals the cabin pressurization
transducer of an on-ground condition, causing the outflow valve to be
driven fully open. With the cutflow valve fully cpen, cabin pressure drops o
a negligible pressure of approximately 0.05 peid until the alr supply is shut

off.
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B. Manual Operation Mode:

To operate the pressurization system manually, the AUTO/MANUAL switch,
located on the CABIN PRESSURE COMTROL panel, is selected to
MANUAL. This causes the MANUAL switch legend to illuminate amber, the
illumnination of an amber light (referred o as the motor power indicator)
above the AUTO/MANUAL switch and display of an amber CABIN PRES
MANUAL caution massage on CAS.

The outflow valve may then be controlled by the flight crew, using its DC
motor, by means of a knob on the CABIN PRESSURE CONTROL panal.
The knob iz spring-loaded to retum the vertical position, labaled MAMN
HOLD, when released. Rotating the knob toward OPEN drives tha valve
open; rotating the knob toward CLOSE drives the valve closed.

The manual contral knob circuit is designed such that the further the knob
is moved away from MAN HOLD toward OPEM o CLOSE, the more pulses
are applied to the motor, i.e., the faster the valve moves in that direction.
The amber mator power indicator above the AUTOMAMUAL switch will
blink In proporion to the speed of the pulzes applied 1o the motor.

Valve position is shown by an Indicator to the right of the control knob. The
indicator displays outflow valve position at all times, whather in AUTO or
MANUAL modes of operation. When desired valve position is attained,
rele@asing the knob will return the knob to MAN HOLD and the outflow valve
will hold (stop) in that position.

To return system 1o automatic mode, the AUTO/MAMUAL switch is salected
to AUTO. The annunciations will be extinguizhed and the MAN HOLD knob
function will become inoperative.

NOTE:

On aircraft having ASC 285 incorporated, loss of AC
power will automatically swiich the pressurization
syastam to MANUAL contrel. This causes the MANLUAL
switch legend to illuminate amber, the illumination of
an amber moter power indicater above the AUTOY
MANUAL switch and dizplay of an amber CABIN
PRES MAMNUAL caution message on CAS.

C. Cabin Pressure Safety Valve Limiting Mode:

Should the AUTO or MANUAL control mode of the pressurization system
malfunction and cabin pressure builds up to apgroximataly 9.7 £0.1 psid,
the safety vaklve will open. It then modulates to limit cabin pressure 1o the
safety relief pressure of 9.8 psid.

D. Depressurization Rate Limiting Mode:

Depressurization rate limiting prevents excessive rates of pressure loss, as
might occur, for Instance, if a maliunction drives the outflow valve to the full
open position. Datection of an axcessive rate of pressure loss triggers the
cabin rate pressure switch, in turn causing the outflow valve to be driven
fully cloged and automatic control of the system is inhibited. The MANUAL
legend of the AUTO/MANUAL switch illuminates amber and an amber
CABIN PRES MAMUAL caution message is displayed on CAS.

The flight crew can restore the system 1o automatic operation after
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depressurization rate limiting by first hard-gselecting the AUTOMANUAL
switch to MANUAL, enabling normal manual control. Reset i then
completed by hard-selecting the AUTO/MANUAL switch to AUTO.

E. Pressurization System Check:

The flight crew normally performs the following pressurization system
check in the course of thelr normal procedures:

(1
(2

3
(4}
(5}
(&)

(7
(8

(9
(1o)
11}
12}

(13)
(14}

{15)
(16)

(17
(18)

(19)
(20)
{21)
(22}
{23}

Ensure the main entrance door Is open.

Configure APU BLEED AIR, L ENG BLEED AIR and R ENG BLEED
AlR as required.

Select the FLIGHT/LAMDING switch to LANDING (green).
Select the AUTO/MANUAL switch to AUTO (green).
Selact the ADC #1/ADC #2 switch to ADC #1 {green).

Verify the outflow valve iz OPEN on the position indicator. Perform
system check as follows:

Selact the FLIGHT/LAMDING switch to FLIGHT (graen).

Verify the outflow valve is driving toward CLOSE. At the midway
point:

Select the ADC #1/ADC #2 swiltch to ADC #2 (amber).

Verify the outflow valve drives fully 1o CLOSE.

Selact the FLIGHT/LAMDING switeh to LANDING (graen).

Verify the outflow walve is driving toward OPEN. At the midway
point:

Selact the ADC #1/ADC #2 switch to ADC #1 (green).

Verify the outflow valve drives further toward OPEN. Before the
valve reaches fully OPEN:

Selact the AUTOMAMUAL aswitch to MAMUAL {amber). Verify
amber “cabin pressure manual” light illuminates.

Veerify manual control of outflow valve to OPEM and CLOSE
positions using the manual control knob.

Selact the AUTO/MANUAL switch to AUTO (green).

Verify the outflow valve drives fully OPEN if not already fully OPEN.
Set final configuration as follows:

Select the FLIGHT/LAMDING switch to LANDING (green).
Selact the AUTO/MANUAL switch to AUTO (grean).

Selact the ADC #1/ADC #2 switch to ADC #1 {green).
Verify the oufflow valve iz OPEM on the position indicator.
Verify amber “cabin pressure manual” light is extinguished.

4. Controls and Indications:
{Sea Figura 4 and Figure 5.)
A. Clrcuit Breakers (CBs):

Circult Breaker Name: CB Panel: Location: Power Source:

CABIMN PRESS 115V PO D-11 ESS AC Bus, oA
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Circuit Breaker Name: CB Panel: Location: Power Source:
CABIM PRESS 28V PO B-11 ESS DC Bus
CABIM PRESS IND PO A-12 ESE DC Bus

B. Warning (Red) CAS Messages:

CAS Mezzage:

SWLP Indication

Cause or Maaning:

CABIN DFRMN-9.8 Mone

Cabin differantial pressure
approaching upper limit (9.8)_

CABIN PRESSURE LOW | CAE PRESS LOW

Cabin altitude has climbad

above limits (9250 ft £750 fi).

C. Caution (Amber) CAS Messages:

CAS Message:

Cause or Meaning:

CABIN DFRN-9 6

Cabin differential pressure has reached 9.6 pai

CABIN PRES MANUAL

Cabin pressurization controller has been switched to
MAMUAL control, either autornatically or manually.

D. Other Annunciations:

Indication:

Cause or Meaning:

Amber Cabin Pressure Manual Light

System in MANUAL control mode.

Amber MANUAL Lagend On AUTOY
MAMNIAL Switch

System in MANUAL control mode.

Amber ADC #2 Legend On ADC #1 /
ADC #2 Switch

ADC #2 providing stafic pressure signal
to transducer.

5. Limitations:
A. Flight Manual Limitations:

(1) Cabin Pressurization Contral System:
{a) Maximum Cabin Pressure Differential Permitied: 9.80 psi

(b1 Maximum Cabin Pressure Differential Permitted For Taxi,
Takeoff Or Landing: 0.3 pa

[2) Bleed Air System:

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 Section 05-01-10, Air Conditioning System
Shut Down Or Inocperative.

B. Operational Data:

Function: Value:
Eﬁfr::;l_ltih.:dammum Prezsure 955 0.1 psi
Salety Prassura Reliaf 9.70 +0.1 psi
Maximum Negative Differantial 025 psi
Pressurization Rate Limiting 3,000 FPM
Depressunzation Rate Limiting 3,000 FPM
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Function:

Value:

Ground Differential Reference Signal

0.5 In Ha

Rate-of-Change Conirol

+10% of selected value at all cabin altitudes

Barometric Correction Range

28.00 to 31.00 In Hg Absolute Pressure

Cabin Altitude-lzobaric Programming
Range

-1000 1o 15,000 feet

Landing Altitude Selection Rangea

1000 1o 15,000 fest

Rate-of-Change Selaction Range

Mirimum:
=50 FPM UP

« 30 FPM DOWN
Mazximum:

» 2000 FPM UP
» 2000 FPM DOWN

Rate to Maximum Differential Control
Transition

Mot to exceed 50 feet with no overshoat
beyond the final control value.

Final Absolute Contral Pressure

Within 140 feet of selected value at all cabin
inflow rates from outflow valve flow of 5 ppm
tey asirnum flow.
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TYPICAL FLIGHT PLAN
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Typical Flight Profile
Figure 2
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rI'I.I'I CTOR FOWER INDICATOR

llluiminatas amber ta indicate DC powar

l& provided to the autflaw valve motor

in the MANUAL mode. Flashes proportionate
| to amaunt MAN HOLD knob is rofated,

e T
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Cabin Differantial Pressure / Altimeter / Rate-of-Climb Indicator

Figure &

1. General Description:

The airflow and temperature control system for the Guifstream IV provides for
comfortable cabin and cockpit temperatures throughout the operating envelope of

the aircraft by enabling the flight crew 1o perform the following funclions:

+ Selact and control bleed air entering and exiting two Environmental Control
Syatam (ECS) refrigeration pack assemblies, referred 1o as the Left and
Right ECS Packs. Thiz dual pack concept provides redundancy in the
evant one pack should fail. Source air into the ECS packs is provided to a
bleed air manifold by either an approved extarnal air source of APU air
{while on the ground), or by High Pressure (HP) turbine bleed air from
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either or both of the aircraft’'s engines (on ground or in flight). Through use
of an isolation valve, air from the bleed air manifold can be directed to
either ECS pack. This resulis in a constant mass of conditioned air for all
areas within the pressure vessal.

« Control the temperature of conditioned air deliverad to the cockpit and
cabin areas (referred to as zones) within the pressure vessel. This is done
uging the wo ECS packs 1o cool incoming air and deliver It to a conditioned
air manifold. Valves mix hot bleed air with cold conditioned air to modulate
the temperature of the air coming from the manifeld into the pressure
vessel. Water separation, for humidity reduction, is also provided.

During normal inflight eperation, temperature-controlled and pressure-controlled
HP bleed air from either or both engines iz supplied to the blead air manifold. Al
from the manifold is provided to the ECS packs, whera cooling takes place. Each
pack consists of a primary heat exchanger, secondary heat exchanger and an air
cycle maching (ACM). (The term “air cycle™ means that cooling Is produced by a
thermodynamic cycle, using only air as a medium, as opposed to a vapor cycle,
which employs Freon™ or other similar gases.) The ECS packs then reduce air
temparature to values above freezing. Humidity reduction is accomplished by a
machanical water separator.

Temperature cantrel of the zones within the pressure vessel iz accomplished by
varying the amount of hot bleed air which bypasses the coocling eguipment.
Separate temperature control is provided for the cockpit and cabin zones using a
contral panel located on the overhead panel in the cockpit. Provisions for manual
contral of the system are included in the event of a failure rendering electronic
contral inoperative.

An advantage of the GIYV aiflow and temperature control system is that it is
capable of functioning independently while on the ground. With the engines not
operating. the bleed air manifeld can be supplied with air from either the APU or
from an approved extemnal air cart. System operation on the ground is virtually the
same as In flight, the diference being that ram alr flow across the heat
exchangers is provided by a cooling fan.

Should either or both engines be operating, the flight crew may selact either or
both engines to supply bleed air to the manifold through use of the ISOLATION
valve swilch.

During certain emergency procedures, the flight crew may induce ram air
ventilation into the airflow and temperature control system. Ram air iz supplied
from a dorsal fin duct and controlled by a RAM AIR switch located on the
overhead panel in the cockpit.

For the purposes of this description, the airflow and temperature control system is
divided into the following subsystems:

« Air Control System

« Temperature Control System

+ Distribution System

« Refrigeration System

+ Ram Air Ventilation System

+ Temperature Indication System
+ Eguipment Cooling System
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2. Description of Subsystems, Units and Components:
A. Alr Control System:

{See Figure 6 and Figure 7.)

(1

()

2A-21-00
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Blead Air Manifold:

The bleed air manifold is used as the source of bleed air for the air
conditioning system. Air to the manifold s supplied by either an
approved axternal air source or APL air {while on the ground), or by
HF twrbine bleed air from the aircraft's engines {on ground or in
flight).

The bleed air manifold delivers air to using systams, one being the
air conditioning system. Deliverad air iz approximataly 400° F at a
maximum prassure of 40 psig. For the air conditioning system, air is
deliverad to the air conditioning shutoff and flow regulating valves in
the tail compartment.

Alr Conditioning Shutoff and Flow Regulating Valves:

The air conditioning shutaff and flow regulating valves perform two
fumctions in the air conditioning system:

« Act as shutoff valve when system operation Is terminated.

= Act as a flow regulator when the system is operating.
The air conditioning shutoff and flow regulating wvale is
preumatically operated butterfly wvalve, wusing upsireamn duct
prassure as the operaling force. An internal electrical solenoid is
installed and, when energized, pressurizes the valve to closa it. This
prevenis air eniry, ending system operation. When de-energized,
upstream duct pressure opens the butterfly valve and airflow starts
again. Airflow through the valve is regulated to a maximum of 42.1
{+1.5) pounds per minute (ppm) of flow.
There are several ways to energize the solencid and close the
valve:

+ Selection of the RAM AIR switch to RAM.
+« Selection of the L PACK or R PACK switch to OFF.

+ ACM compressor discharge temperature reaching 450° F (on
ground).

Far aircraft 1000 through 1155 (excluding 1034) having ASC 135,
aircraft 1034, and aircraft 1156 and subsequent, the following
additional functions exisl:

+ Selection of the MASTER CRANK or MASTER START switch
closes the LEFT ECS PACK valve (on ground). The valve will
automnatically reopen when the MASTER CRAMNK or
MASTER START switch is desalected.

+ Selection of the L ENG START or R EMG START switch
cloges the RIGHT ECS PACK valve (on ground). The valve
will autematically reopen when the star valve closes.

Exiting the air conditioning shutoff and flow regulating valve, air
flows through an ozone filter that reduces concentration to a
maximum of 0.1 part per million. The air is then dalivered to the
temperature confrel system and split into two paths. One path is
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routed to the primary heat exchangers {for primary cooling) and the
ather path is routed to the cabin and cockpit temperature contral
valves (bypass alr).

B. Temperature Control System:

[See Figure &)

Air leaving the ozone filter is deliverad 10 the temparature control system
and can take two paths: either through the refrigeration unit or through the
cabin and cockpit temperature control valves. The amount of air that can
pass through the temperature control valves iz dependent upon valve
putterfly position. The remaining bleed air is delivered 1o the refrigeration
unit 1o be coolad. This now cold air then rejoins the hot blead air from the
temperature control valves, thereby becoming temperature-controlled
(condiicned) air. The position of the temperature control valve determinas
the compartment temparature by mixing the hot and cold air to maintain the
desired temperature. All temperatura control devices in this system are
directed toward control of the appropriate temperature contral valve.

(1) CabiniCockpit TEMP CONTROL Panel:

The Cabin/Cockpit TEMP CONTROL panel, located on the cockpit
overhead panel, is used 1o automatically or manually set a desired
cabin or cotkpit tempearature. Each portion of the panel (CABIM and
CKPT) iz isolated and independant of the other.

The selector knob provides automatic and manual temperature
control selection based upon knob position. In the OFF position, no
zignal Iz applied to the temperature control valve from either the
manual selector knob or the temperature controller. Clockwize
rotation of the knob from OFF places the system in the automatic
mode of operation {the normal mode of operation), with the
temperature controller providing electrical zignals to the temperature
control valve. Range of the automatic mode of operation i COLD
(60" F) to HOT (BO® F).

Counterclockwise rotation of the knob from OFF places the system
in the manual mode of operation, with the manual selector knob
providing electrical signals to the temperature control valve. Range
of the manual mede of operation is COLD (temperature control
valva fully closed) to HOT (temperature control valve fully open).
Returning the knob ta OFF defaults the system to full cold operation.

NOTE:

Some aircraft are ouffited with additienal manual
temperature confrels located aft of the baggage
compartment door. These controls, howewver, are
pneaumatic, not electric and are dependent upon a
minimum 3 psid cabin pressure 1o manipulate the
temperature control valves.

(2] Cabin/Cockpit Temperature Contral Valves:
The cabin‘cockpit temperatura control valve iz a pneumatic
modulating butterfly valve. Pneumalic pressure is reguired 1o open

the butterfly and the amount of opening is controlled by, and
proportional to, the amount of pneumatic pressure applied to an
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internal diaphragm chamber. With no pneumatic pressure applied 1o
the diaphragm chamber, an internal mechanism maintains the
butterfly in the closed position.

The pneumatic cpening pressure, referred to as servo pressure,
originates from pressure ducted from upstream of the valve. The
ducted pressure iz routed to a servo air pressure regulator and
torque maolor.

Servo Air Pressure Regulater and Torgue Motors:

The servo air pressure regulator and torgue motor controls the
pressure to the temperature control valve using an elecirical signal
recaived from the cabin/cockpit temperature controller. The
glectrical signal is convered into a preumatic signal and the
preumatic  signal  positions  the temperature  control  valve
accordingly.

Cabin/Cockpit Temperature Controllars:

The cabin‘cockpit termperature controller receives and interprets
various inputs in order 1o derive an output signal. These inputs ara:

o Two cabinfcockplt temperature  sensors, for  ambilent
temperatura

+ One cockpit temperature sensor, for ambient temperature

« Two cabinfcockpit duct temperature anticipators, for duct
temperature and exhausted air temparatura

Theze inputs are compared to the desired ambient temperature
commanded by the TEMP CONTROL panel knob and an output
signal is then sent fo the servo air pressure regulator and torgue
mator 1o positien the temperature control valve.

The cabin/cockpit temperature controller receives power from the
2BV Right Main DC bus (aircraft 1000 through 1143, excluding
10:34) or the Essential DC bus (aircraft 1034, and aircraft 1144 and
subsaguent).

Cabin/Cockpit Temperature Sensors:

The cabin/cockpit temperature sensors are dual elements consksting
of two separate sections. One soction provides temperature
infarmation to the cabin temperature controllers, while the other
element Iz actually a temperature bulb for the digital cabin air
temperature indicator lecated on the cockpit overhead panel. On
airplanes SN 1437 and subsequent and SM 1000 through 1436
having ASC 1624, a second cabin temperature sensor is also
installed. It iz used for temperature indication only.

Cockpit Temperature Sensor:

The cockpit temperature sensor is a single thermisior zensing
glement. It iz used with the compartment thermostat to provide
temperature information to the cockpit tlemperature controller.

Croszover Function:

Airflow and temperature contral capability k2 maintained in the event
of failure of either engine or either ECS pack.

In the event of an engine failure, the BLEED AIR switch for the
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operative engine is left ON while the BLEED AIR switch for the
inocparative engine is selectad OFF. The [SOLATION valve would be
opeaned to allow operative engine bleed air to both ECS packs. Both
PACK switches are laft ON for full aiflow and temperature control
capability.
In the event of an ECS pack failure, the PACK swilch for the
operative pack is left ON while the PACK switch for the inoperative
pack is selectad OFF. The BLEED AIR switch for the operative
pack's engine is left ON for full airflow and temperature control
capability.
Depending on flight conditions and mission requirements, prolem
ECS packs should be managed as necessary. Alrplane Flight
Manual limitations should be consulted if an ECS pack is 1o be shut
down in flight.

NOTE:

Do not salect both ECS packs OFF at altitude.

C. Distribution System:
{See Figure 6 and Figure 7.)
Exiting the temperature control valves, the hot bleed air is joined with the
cooled air from the refrigeration unit to become temperature-contralled air.
Thig air is then introduced into the cabin and cockpit distribution systems,
each having separate temperature control valves and ductwork.
The cockpit distribution system consists of ducting from the cockpit
temperature control valve, the refrigerated air duct. an air duct check valve
and a silencer. Final distribution iz from four outlets in the cockpit: a
controllable sige (or shoulder) outlet and a non-adjustable foot outlet, for
each pllot.
The cabin distrlbution system consists of ducting from the cabin
temperature control valve, a air duct check valve and a zilencer. Final
distribution is through two louvered baseboard ducts running most of the
cabin's length, one on each side.
Cabin and cockpit check valves are installed in the compartment ducting
allowing air to flow only in a forward direction. Should the air attempt to
revarse flow, the check valve closes to prevent backilow.
Cabin and cockpit silencers are installed in the ducting under the floor to
silence air noise from the bleed air ducts.

D. Refrigeration System:
[See Figure 7.)

Bleed air which does not bypass the cabin and cockpit temperature contral
valves iz routed into the refrigeration unit (ECS pack). The ECS pack
consizts of the following major components:

+ Primary Heat Exchanger

« ACM and ACM Overtemperature Thermal Switch
+ Saecondary Heat Exchanger

« ‘Water Separator System
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Watar Separator Anti-lce Systeam
Coaling Fan
Cooling Alr Distribution
Primary Heat Exchanger:
The primary heat exchanger is the first stage of the refrigeration
process. Bam air from the dersal fin inlet ks used as a coolant. The
heat exchanger is a “single pass” type exchanger and is located in
the tail compartmeant.
Air exiting the heat exchanger is split into two ducts. One duct routes
air into the eye of the compressor section of the ACM. The other
duct routes air through the water saparator anti-ice valve into the
anti-ice muff assembly, bypassing the ACM and secondary heat
exchanger.

Air Cycle Machine [(ACM) and ACM Overtemperature Thermal
Switch:

The ACM is an expansion lurbine which reduces air lamperaiure by
causing the air 1o perform useful work, resulting in lower air pressure
and thus, lower air temperature. The work extracted from the
airstream in the turbine section iz absorbed a compressor wheel
directly shafted 1o the turbine wheal and located in a separate
chamber on the upstream side of the unit. A large percentage of the
waork extracied from the airsiream by the turbine wheel iz used by
the comprassor wheel. As the comprassor wheel iz parforming work
on the upstream air, its pressure and temperature are increased.
This work arrangement is called a pressure recovery sysiem or
‘bootstrap” system.

With the ACM in full operation (no airflow to the anti-ice valva),
airflow moves through the compressor section 10 the secondary
heat exchanger, then to the turbine seclion nozzle, exiting out the
eye of the turbine section into the miking muff.

A 450° F thermal swilch Is incorporated info the discharge side of
the bootstrap comprassor to monitor discharge air temperature. If a
malfunction causes low or no airflow across the heat exchangers,
the compressor discharge temperature will rise accordingly. At 450°
F, the switch causes an amber L-R COOL TURB HOT message o
be displayed on CAS. Additionally, when on the ground, the ECS
pack will be autamatically shut off due 1o a protection circuit passing
through the ground configuration of the nutcracker system.

An amber L-B COOL TURB HOT CAS message in flight may be the
rezult of either an excessive air supply to the ACM, resulting in an
overspeed/overiemperalure condition, or an air bearing failure in the
ACM. Excossive airflow from 12th stage compensation can be the
rezult of operating cowl anti-ice andfor wing anti-ice at high altitudes.
Secondary Heat Exchangers:

Secondary heat exchangers are installed adjacent to the primary
heat exchangers. Ram air from the dorsal fin inlet is used as a
coolant.

Watar Separator System:
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Air expansion inside the cooling turbine and resultant discharge
temperatures below ambient forces meisture inta the air where it
condenses. A two-section water separator provides a means for
removing the water.

The first section consists of a coalescer which transforms the many
zmall droplats into a few large drops by forcing the water through a
coarse mesh cloth bag. In the second section, the airstream is
forced to swirl by means of a series of vanes so that the large drops
are spun to the outside walls. Water extracted from the air is also
sprayed inlo the secondary heat exchanger cooling air inlet to assist
in enoling.

The water separator is capable of removing approximately 80% of
all lguid state water passing through it but it cannot, however,
remove water vapor. The waler separator also contains a relief valve
which, if the coalescer bacomes clogged, bypazses the air through
the unit. In this case, dehumidification would not take place.

(&) Water Separator Anti-loe System:

During cool, moist condiions, cooling turbine discharge
temperatures can fall low enough that condensed water freezes. To
prevent the coalescer from becoming clogged with ice crystals and
restricting aliflow, a water separator anti-ice systam is installed in
the tail compartment. The system consists of a water saparator anti-
ice valve, a sensor and a bypass duct mixing muff assembly.

The water separator anti-ice valve is a butterfly-type shutoff and
modulating valve. It contrals the refrigeration unit cold air outlet
temperature to a minimum of 37 F {nominal) by modulating the flow
of comprassor inlet air to the anti-ice muff at the turbine discharge.
‘Valve position is controlled by a torgue motor in response to signals
recaived from the water separator anti-ice sensorcontroller.

The water separator anti-ice sensorcontroller is a phaumatic
thermostat, installed on the dizcharge side of the water saparator.
The thermostat is set 1o maintain anti-ice valve position so that air
moving through the water separator is held at a temperature of
approximately 37° F The sensorcontroller remains function
throughout all altitude, temperature and humidity ranges.

Onie cockpit indication that a water separator may be frozen is an
abzence of coal air in all modes of oparation. To datermine whethar
the water separator is merely frozen or the ACM is faulty, the
affected PACK switch is selected OFF and a ten minute time pericd
is allowed to elapse. The affected PACK switch Is then selected ON
and the air temperature is checked. If cool air returns, the water
separator was most likely frozen, thus a warmer temperature should
be selected. If warm or hot air returns, the ACM iz most likely faulty.
(81 Cooling Fan:
Ground cooling places additional reguirements on  the air
conditioning system. As there s no ram air flow, the possibility exisis

that the air conditioning equipment would overheat unless a source
af cooling air is supplied.

A wwrbofan is installed downstream of the ACM in the dorsal fin ram
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air duct. The fan assembly provides airflow across the primary and
secondary heat exchangers whenever the air conditicning system is
in operation on the ground. Fan air leaving the heat exchangers is
then exhausted overboard.

(7} Cooling Air Distribution:

Dehumidified, refrigerated air from the discharge side of the water
separator is ducted forward, joining that portion of the hot bleed air
having passed through the cabin/cockpit temperature contral valves
to  become temperature-controlled  air.  Also,  dehumidified,
refrigerated air from the ECS pack is ducted into one line which
supplies cabin and cockpit eyeball ducts installed by the operator's
complation agancy. A check valve is installed in each ling to prevent
backilow.

E. Ram Alr Ventilation System:

Im the event of an emergency, the flight crew can ventilate the aircraft with
ram air from thie ram air dorzal fin inlet. A line is installed in the ram air duct
just upstream of the primary heat exchanger. The line is routed to the ram
air check valve and then to the downstream side of the left water separator
redfrigerated air duct. If ram air duct pressure is greater than refrigerated air
duct pressure, the ram air check valve opens, allowing ram air into the
refrigerated alr line. The ram air then moves forward throwgh the cabin duct
chaeck valva, into the distribution system.

The ram air check valve allows aiflow to move only from the ram air duct
into the air conditioning system ducting. During normal operations with the
air conditioning system running, system pressure is always greater than
ram air pressure, thus the ram air check valve iz held clozed.

Selection of ram air veniilation is accomplished using the RAM AIR switch
located on the cockpit overhead panel. Selection of the switch to RAM
supplies 28Y Essential DG bus power o close both air conditioning shutoff
and flow regulating valves, shutting off the air conditioning system. As air
conditicning system duct pressure falls below ram air duct pressure, the
ram air check valve opens, allowing ram air into the distribution system.
Conversely, selection of the RAM AIR swiich 1o OFF allows both air
conditicning shutoff and flow regulating valves 1o open, restoring the air
conditicning system. As air conditioning system duct pressure rises above
ram air duct pressure, the ram alr check valve closes, allowing air
conditicning system air into the distribution system.

NOTE:

Selection of the RAM AIR switch to RAM results in the
cabin altitude climbing, eventually causing the
pressunzation system  outflow  valve 1o close.
Consideration should be given to manually opening
the outfliow valve 1o ensure adeguate airflow for radio
rack cooling.

NOTE:

Dwuring wse of ram air ventilation, the flight crew has no
contral of cabin air pressure or temperature.
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F. Temperature Indication System:

[See Figure 8.)

A digital cabin/cockpit air temperature indicator is installed on the TEMP
CONTROL panel on the cockpit overhead panal. The CABIN temperature
display is provided ambient temperature information from the cabin
temperature sensoer. The CKPT temperature display ks provided ambient
temperature information from the cockpit temperature sensor. Both sensors
also provide temperature information 1o their respective temperature
controller. Location of the sensors is determined by the operalor's
completion agancy.

Power for the indicator is fumizhed by the 28Y Essential DC bus through
the CKPT/CABIN TEMP IND circuit breaker. The indicator is calibrated in
degrees Fahrenheil, with a maximum display value of 199° F.

G. Equipment Cooling System:

[See Figure 9.)

Electric cooling fanz are installed to force cooling alr to the display unit
cathode ray tubes (CRTs), center pedestal equipment, radio racks and
nose compartment. With electrical power applied, cperation of most fans is
automatic and is transparent to the flight crew.

For aircraft 1000 throwgh 1155 (excluding 1034} having ASC 87, and
aireraft 1034, 1156 and subsequent, selection of the PILOT, EICAS or
COPILOT DISPLAY switch while on the ground energizes both GRT
cooling fans. In flight, the fans operate continuously, regardless of switch
position.

Supplemental cooling air for center pedestal eqguipment iz provided by a
fan mounted in the aft right side of the pedestal. The fan is not
thermestatically controlled and operates whenever 28Y Right Main DC bus
power 12 available.

With electrical power applied and the main entrance door open, the right-
hand radio rack cooling fan operatas. On aircraft 1156 and subsequent, a
RH AR FAM MAN ON switch iz installed on the copilot's side consola to
provide additienal manual control of the rghi-hand radio rack fan.
Additionally, blue ARH RR FAN AUTO. RH AR FAN FAIL and LH RR FAN
FAIL annunciators are installed on the copilol's side consale to show radio
rack fan status.

With the aircraft on the ground and nose compariment temperature above
90° F, a thermal switch opens the nose compartment cooling valve. Thiz
enargizes a fan and illuminates an amber W COOL VALVE OPEN
annunciator on each side of the flight panel. Once airborme, a nutcracker
ralay closes the valve. Should the valve fail to close in flight, the N COOL
VALVE OPEN annunciators will lluminate.

3. Controls and Indications:
[See Figure 8 and Figura 9.)
A. Circult Breakers (CBs):
The airflow and temperature control system is protected by the following

CBs:
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Circuit Breaker Name: CB Panel: Location: Power Source:
L AIR COMD PO C-13 ESS DC Bus
R AIR COND PO D-13 ESS DC Bus
CABIN PRESS 115V PO D-11 ESS AC Bus, oA
CABIN PRESS 28Y PO B-11 ESS DC Bus
CABIN PRESS IND PO A-12 ESS DC Bus
CABIN TEMP CONT PO 0-14 ESS DC Bus
CEPT/CAEBIN TEMP IND PO A-11 ESS DC Bus
CEPT TEMP COMT PO B-13 ESS DC Bus
DISPLAYS FAM #1 CP D-5 ESE DC Bus 1)
DISPLAYS FAM 42 CP D-& R I'l."IAIhEIEI]JC Bus
NOSE COMPT COOL FAN CP hl-1 R I'l."IAII‘EISI]JC Bus
NOSE COMPT COOL VLV CP L-1 A MAIM DC Bus
PED COOL FAM CP J-1 A MAIMN DC Bus
LH RR COOL FAM CP K1 ESS DC Bus
BH BR FAN CON CP I-1 ESS DC Bus
BH BR COOL FAM CP H-2 ESS DC Bus
SGL PACK PO C-14 ESS DC Bus
L TEMP COMNT AC P H-11 ESS AC Bus, oA
R TEME CONT AC P l-11 ESS AC Bus, A
HOTE(S):

{1} ESS AC bus, oA, on aircraft 1000, 1002 through 1095 {excluding 1034)

not having ASC 49/494,

{2} R MAIN AC bus, B, on aircraft 1000, 1002 through 1095 (excluding
1034} not having ASC 49/49A,

{3} R MAIN AC bus, 0B, on aircraft 1000 and 1002 through 1095, excluding

1034.

B. Caution (Amber) CAS Messages:

CAS Maessage:

Cause or Meaning:

L-R COOL TURB HOT Cooling turbine discharge air above 450° F (232° C).

DU FAM 1-2 FAIL Respective DU cooling fan has failed.

FWD RADIO BACK HOT | Inside radome, left or right equipment bay temperature
has exceaded 200° F {93= C).

C. Other Indications:

Indication:

Cause or Meaning:

Amber M COOL WALVE OPEN
Annunciator
[Pilat's/Copilot's Flight Panal)

Moza compartment cooling valve is open.

Blug LH RR FAN FAIL Annunciator
[Copilot's Side Console) (1)

Left-hand radio rack cooling fan has failed.

Blug RH RR FAN FAIL Annunciatar
[Copilot's Side Console) (1)

Right-hand radio rack cooling fan has failed.
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Gulfstream IV

OPERATING MANUAL

Indication: Cause or Meaning:
Blue AH RR FAN AUTO Annunciator | Right-hand radio rack cooling fan operating
(Copilot's Side Conzole) (1) automatically.
Ew:um-i'a?a? FAN MAN ON Right-hand radio rack cocling fan operating
(Copilot's Side Console) (1) manually.

NOTE(S):
(1) Aircraft 1156 and subseguent.
4. Limitations:
Thera are no limitations for the aiflow and temperature control systam at the time
of thiz revision.
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Gulfstream IV
OPERATING MANUAL

CABIM PRESS CABIN AIR CABIN / COCKPIT FACE REFRIGERATION UNIT
SAFTEY VALVE OUTFLOW VALVE AIR CHECK VALVE (A) PRIMARY / SECONDARY HEAT
MANUAL SERVO AIR PRESS EXCHANGER
CAEIN PRESS EMERG REG VALVE E g] Tﬁ#};@ﬁ.'&“i‘,&”ﬁ,ﬂﬁ#ﬂ“‘g VALVE
COCKPIT TEMP | -
CONTROLLER OVERBOARD CABIN PRESS CoCKRIT iR CONTROL VALVE (D) OVERTEMPERATURE SWITCH
CABIN t ot RATE SWITCH FROM RH (E) ACM BYPASS CHECK VALVE
b (F) ACM BYPASS SHUTOFF VALVE
P
rrans, 1 A e oeT CONTROL (G) COOLING FAN
DUCER e 3k Lo SYSTEM
capn | 3| B o iy
PRESS COCKPITDUCT oy
CONTROL TEMP ANTICIPATOR | = I N A TERAP C:ONTRIL
EMI FILTER SENSOR i F :>.-.¢.- P SRR 4:#"" -G\‘.'E HBDHHD.‘ LPACK  RAW AIR R PACK
COCKPIT TEMP : | L i oFf|  mam  [am
SELECTOR .« NN =icncer | S d T {, o |l 1 t 1
TEMP CONTROL v | ; 1 o
- [ LY TO = s ¢ D 5 ] \‘;
' DADC #2 ; e chﬁ -
M W F T'D‘ T
: —_— DADC #1™ WATER SPRAY  FILTER AR
- — 4 SLENCER RAM AIR = ASPIRATOR COND ™
e L RAM AIR QOZOME | SOV
i A / CHECK = - FILTER | o
CABIN ?gh%; VALVE = G o s
ANTICIPATOR : - T | 1 =
SENSOR il |

CABIN | COCKPIT ‘F T
| - i '
TEMP CONTROLER _ i |
/ CABIN DUCT T R —
COCKPIT TEMP OVERTEMP SENSOR S
CONTROL SENSOR Al | [
CABIN | COCKPIT PRESSURIZED AREA
TEMP CONTROLER , CABIN / COCKPIT CABIN AIR WATER
Cﬂ&%’d%&“ﬁ FACE AIR CHECK VALVE SEPARATOR
SENSOR CHECK VALVE All SENSOR

CONDITIONED AIR
- CONDITIONED AND MANIFOLD AIR MIXED
RAM AIR

REFRIGERATION UNIT
B cOMPRESSOR OUTLET AIR
PRESSURIZED AREA

T e e

e

OVERBOARD
= (ALl
-

= REFRIGERATION UMNIT

FROM LH SERWVO
CONTROL 5YSTEM

CABIN TEMP
CONTROL VALVE

SERVO AIR PRESS
REG VALVE

e
¥ A

mm e

EICAS

COOL TURE HOT

—

MOTE:

ACM AIR T WATER SEPARATOR

| MANIFOLD AIR

| PRIMARY CONDITIONED AIR

258684C00

Airflow And Temperature
Control System Block
Diagram
Figure &
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TEMPERATURE TEMPERATURE SUPPLY AIR
CONTROL VALVE CONTROL FROM RIGHT SERVD
TORQUE ' VALVE CONTROL SYSTEM
MOTOR . J

B R R AMTI-ICE
COCKPIT x{f VALVE
PNEUMATIC

OVERTEMP
SENSOR
TO
COCKPIT

| e
ORIFICE o
WATER — —
SEPARATOR MIXING —
! MUFF
L SECONDARY HEAT —
. EXCHANGER
CABIN | STATIC
—— PRESSURE
SILENCER | VENT
=4 ASPIRATOR
B
T TTAT R e RAM-AIR .
CABINDUCT CHECK — ||
TEMPERATURE VALVE :
SENSOR b -
SRR gz

OVERBOARD

b
S

] AT TomT e
BYPASS DOOR

BYPASS CHECK
WALVE

BYPASS DOOHS

~ EXCHANGER

-ANTI-ICE VALVE OVERBOARD

TEMPERATURE CONTROL
WALVE TORQUE MOTCR
LEGEMD
WARM AIR . REARPRESSURE
BULKHEAD

| coLp AR
RAM AIR

[ HOT BLEED AIR
| CONDITIONED AIR
] PRIMARY HEAT EXCHANGER
E= SECONDARY HEAT EXCHANGER

*, ",
N, . SUPPLY AIR

M, FROM LEFT SERVO

‘\K CONTROL SYSTEM
TEMPERATURE
CONTROL
VALVE

Gulfstream IV

OPERATING MAMUAL

O

OVER-

TEMPERATURE =

LIGHT

[=T=1] v H (ON AT 450 F}) )
R AT SWITCH Fo-—---

Refrigeration System
25885C01 Block Diagram
Figure 7
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RAM AIR
« OFF {Marmal position, RAM
legend distinguizhed): Ram air
is inhibitad due 1o ECS
pack airflow,
« RAM (Amber): Both ECS pachs are ISOLATION = |
shut off. Ram air from
dorsal fin duct enters air |
conditioning system through TEMP CONTROL
ram air check valve, LPACK RAMAIR g pucy

L

OFF RAM . OFF |y,

CABIN / CKPT Temperature CABIN CKPT
= Display cabin and cockpit [
temperatures obtained from -
respectve temperature
SEMSOr.

- Display in degrees o _-HOT coin nar
Fanhrenhsit, with a orr 1 oy 1 .
maximum of 198 F. )

CAEIN / CKPT AUTO / MAN
+ OFF: Mo signal is sent to
reapectwe temperature &
control valve. i
AUTO: Temperature cont- /
roller pravides signal to /
temperatura control valve, i
Ftan_lg iz COLD (80" F) to :

(B0 F).
MAMN: Manual selector knob
provides signal to temper-
ature control valve. Range
is COLD (temperature confrol
valve fully closed) to HOT
(temperature control valve
fully open)

Gulfstream IV
OPERATING MANUAL

ISCOLATION

When selected open (on ground):

White bar in switch capsule illuminates.

Left and right bleed air manifolds are combined.

Crosshbleed air from opposite engine is available,

APU air is available for ECS packs and engine

starting.

When selected apen (in air)

« Same conditions listed above are present except
APU air is available for engine starting only.

When selected 1o OFF:

= White bar in switch capsule extinguizhes.

+ Left and right blesd air manifolds are isolated,

+ Crosshlead air from opposite engine is inhibited.

= APU air is available for R ENG bleed air
manifold only.

*
*

L PACK { R PACK

= OM (Normal position; OFF legend
extlnr?mshad} Air conditioning shutaff
and flow requlating valve s de-

enargized, allowing air conditioning

air flow.

+ OFF (Amber): Air conditioning shutaff and
flow regulating valve is enargized closad; air
conditicning airflow ceases.

25866000

Cabin / Cockpit TEMP
CONTROL Panal
Figure 8
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Gulfstream IV

OPERATING MANUAL

N COOL VALWVE OFEN W el
* llluminates amber when w|( VALVE
nose compartment cooling e
valve is open, — o
A AT
.". .._.r ot

RADIO RACK FAN ANNUMCIATORS
{Aircraft SN 1156 & subs.) q
llluminate blue corresponding el Il R
fo fan activity; | Man K| BTO | FAL
* RH ER FAN MAN ON: Right-

hand radio rack fan manually

selacted on,
* RR RH FAN AUTO: Right-hand

radio rack fan under automatic

control. Fan operates anytime

main entrance door is open.
* RH /LH FAN FAIL: Respactive

fan has failed.

Cockpit Annunciators
Figura 9

PRODUCTION AIRCRAFT SYSTEMS
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Gulfstream 1V

OPERATING MAMUAL
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