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TRAINER / CARGO AIRCRAFT
® MAINTENANCE MANUAL

CHAPTER 21 - AIR CONDITIONING

’ If maintenance has to be performed on a system affected by the
modification listed below, refer to the Temporary Supplemental

Doc. No.
Maintenance Temporary
Manual Supplemental
Subject No. Title Document No. Date
N/A UNIVERSIAL AEREAL REFUELING
RECEPTACLE SLIPWAY INSTALLATION
(UARRST) 16 SEP.(05/838

N/A= NOT APPLICABLE
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CHAPTER 21
AIR CONDITIONING

TABLE OF CONTENTS

Subject Subject No.

ATR CONDITIONING AND PRESSURIZATION SYSTEM « ¢« « « &« « o 21=0
Description and Operation
Air Conditioning Control and Indicating System
Air Conditioning System
Air Distribution System
Heating System
Pressurization Control and Indicating System

PRESSURIZATION CONTROL AND INDICATING SYSTEM
Miscellaneous Pressurization System Components -
Maintenance Practices « « « o o o o o ¢ o s o o o o o 21=1-1
Cabin Altitude Warning Horn
Cabin Altitude Warning Switch
Filters
Rotary Test Valves

Thrust Recovery ValVeS . . ° ° . ° . L) . . L] . L] ° . . 21-1-81
Removal/Installation

Forward Cargo Compartment Aft Wall Blowout Panel . . . 21-1-91
Removal/Installation

Aft Cargo Compartment Aft Wall Blowout Panel . . . . . 21-1-101
Removal/Installation

Forward Cargo Compartment Pressure Equalization Valve 21-1-131
Removal/Installation

Water Tank Shroud Pressure Equalization Valve . . . . 21=1=151
Removal/Installation

AIR CONDITIONING = AIR CYCLE
Miscellaneous Components - Maintenance Practices . . . 21=2-1
Air Conditioning System Check Valves
Air Conditioning Duct Adapter Section

Air Cycle Machine ° ° ° L] ° . * ° L] . » . L) . - . . . 21-2—21
Removal/Installation
Unit Servicing

Secondary Heat Exchanger . « « « o o o o s « o « o « » 21=2=31
Removal/Installation

Water Separator « ¢ « ¢ o o+ o ¢ s s o« ¢ o s o o 80 o & 21=2=51
Removal/Installation
Ad justment/Test
Approved Repairs
10
Oct 15/68 Contents 21
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Subject Subject No.
Anti-Icing Control Valve . « « o ¢« &+ o o o o s & s = 21=2=-111
Removal/Installation
Anti—ICing ThermOSta’t . . . 3 ° . . L] . . . . . . . 21"2-121
Removal/Installation
Air Conditioning Pack Shutoff Valve .« ¢« ¢« « &+ « « & 21=2=161
Removal/Installation
Ram Air ShutOff ValVe o o ° . . LI . . . . . . . . 21_2-171
Removal/Installation
Turbofan L] L] ° . . . L] . . ] . . - . . . . . . . - 21‘2-191
Removal/Installation
Turbofan Shutoff Valve « « ¢ ¢ ¢ o o« o o & o « o+ o 21=-2-201

Removal/Installation

Air Conditioning Air Cycle Overheat Protection
CircuitS L] * L] L] L] . * . L] L] . . L) L] ° . . ° . . . 21'2-211
Ad justment/Test

ATR CONDITIONING CONTROL AND INDICATING SYSTEM. « o « o o o o 21=5=0
Description and Operation
Amblent Ailr Temperature Sensing Element
Air Conditioning Unit Switches
Control Cabin Duct Overheat Switch
Control Cabin Duct Temperature Sensing Element
Control Cabin Temperature Sensing Element
High Pressure Gage
Individual Air Distribution Fan Switch
Low Pressure Duct Gage
Main Cabin Duct Overheat Switch
Main Cabin Duct Temperature Indicating Bulb
Main Cabin Duct Temperature Sensing Element

Main Cabin Temperature Gage and Selector
Main Cabin Temperature Indicating Bulb
Main Cabin Temperature Sensing Element
Ram Air Control
Reset Switch and Overheat Warning Lights
Temperature Regulators
Temperature Selectors

Trouble Shooting

Adjustment/Test
Temperature Regulators. o v v o o ¢ o o o o o o o o o « o o 21=5=21
" Removal/Installation
10
Contents 21 Oct 15/68
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Subject Subject No.
Temperature Sensing Devices - Maintenance Practices . . o « + 21-5-31

Anbient Alr Temperature Sensing Elements

Control Cabin Duct Temperature Sensing Element and Duct
Overheat Switch

Control Cabin Temperature Sensing Element

Main Cabin Duct Temperature Sensing Element and Duct
Overheat Switch

Main Cabin Temperature Sensing Element

Temperature Indicating System - Maintenance Practices . . . . . 21-5-61
Main Cabin Duct Temperature Indicating Bulb
Main Cabin Temperature Indicating Bulb

A_IRDISTRIBUTIONSYSTm'oo---o.-.ooo-aoo.-oo 21-6-0
Description and Operation
Air Distribution Bags
Control Cabin Air Manual Shutoff Valve
Control Cabin Electric Heaters
Flow Controller
Ground Conditioned Air Valve and Duct
Hot Wall Ducte
Individual Air Distribution Fan
Individual Air Flow Controller
Pressure Regulator
Relief Valves - Individual Air and Control Distributlon System
Surge Bypass Valve

-PreSBureRegulatOr...........--........... 21-6")"1
Removal/Installation
Adjustment /Test

Ground Conditioned Air Valve « « o o o o o o o o o o s o o 21—6-51
Removal/Installation

Flow Controller . ] [] . [ . ° ] . . . . . - . . . . . . . 21-6-61
Removal/Installation
Ad justment/Test

Relief Valves L L] L] . . L] L] L] . . . L] . . . L ] . - . . - . 21-6-71
Removal/Installation
Adjustment/Test

Hot wall Ducts [] . . (] . L] . . . . ° ] . . . - . . - . . . 21-6—84
Removal/Installation

Indlvidual Air Distribution Fan . . . . . . » . . . . . . 21-6-91
Removal/Installation
Ad justment/Test

Control Cabin Manual Air Shutoff Valve . . +« « « « « o o & 21=6=111
Removal/Installation

10
Oct 15/68 Contents 21
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Subject Subject No.

Individual (Gasper) Air DUcts + + « o o « & & o o 21-6-121
Approved Repairs

Surge Bypass Valve ° . . . . L] . . . . . . . . . . 21-6-131
Removal/Installation

AIR CONDITIONING ATR CYCIE. « o o o o o o o s o o o o o o
Description and Operation
Air Conditioning Low Pressure Gage
Alr Conditioning Pack Shutoff Valves
Air Conditioning Unit Switches
Air Cycle Machine
Anti-Icing Control Valve
Anti-Iecing Thermostat
Control Cabin Temperature Control Valve Assembly
Crew Auxiliary Heat Valve
Check Valves .
Duct Adapter Sections
Duct System Noise Suppressor
Individual Air Distribution (Gasper) Air Fan Switch
Main Cabin Temperature Control Valve Assembly
Main Caebin Temperature Control Manual Override
Passenger Cabin Heating Blanket Switch
Primary Heat Exchangers
Ram Air Duct System Switches
Ram Ailr Exhaust Door and Actuator
Ram Air Inlet Damper
Ram Air Shutoff Valve
Secondary Heat Exchangers
Thermal Switches
Turbofan
Turbofan Shutoff Valve
Turbofan Exhaust Door and Actuator
Valve Position Selector and Indicator
Water Separators
Trouble Shooting
Adjustment/Test
Air Conditioning System Operational Check
Unit Servicing Ram Air Inlet Damper

e s o e 21-12-0

Miscellaneous Components Alr Conditioning Air Cycle -
Maintenance Practices (Refer to 21-2-1)

Check Valves

Duct Adapter Section

Primary Heat Exchanger. . o « « ¢ « o ¢ ¢ « o o o« o ¢ o ¢ o » o 21-12-11
Removel/Installation

Air Cycle Machine (Refer to 21-2-21)

10
Contents 21 Oct 15/68
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Sub/ject Sub,ject No,

Secondary Heat Exchanger (Refer to 21-2-31)
Removel/Installation

Secondary Heat Exchanger Damper ASSemblY .+ « « o o « o o o o 21-12-32
Secondary Heat Exchanger Damper .
Removel/Installation
Secondary Heat Exchanger Damper Actuator
Removel/Installation
Demper Position Potentiometer
Removal /Installation
Adjustment/Test

Water Separator - Maintenance Practices (Refer to 21-2-51)

Anti-Icing Control Valve (Refer to 21-2-111)
Removal/Installation

Anti-Icing Thermostat (Refer to 21-2-121)
Removel/Installation

Mein Cabin Temperature Control Valve and Menual Override . . . 21-12-131
Main Cabin Temperature Control Velve
Removal/Installation
Mein Cabin Temperature Control Valve Manual Override
Removal/Installation
Mzain Cabin Temperature Control Valve Position Potenticmeter
Removel/Installation
Adjustment/Test

Control Cabin Temperature Control VEIVE o« o « o o o o o o o o o 21-12-141
Control Cabin Temperature Control Valve
Removel/Installation
Adjustment/Test
Control Cabin Temperature Control Valve Position Potentiometer
Removel/Installation
Adjustment /Test

Air Conditioning Pack Shutoff Valve (Refer to 21-2-161)
Removal/Installaetion

Ram Air Shutoff Valve (Refer to 21-2-1T71)
Removeal/Installation

10

Oct 15/68
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Ram Air Exhaust Damper ASgembly o « o« « o o s o o o « o o o o & 21-12-181
Ram Air Exhaust Damper Actuator
Removal/Installation
Ram Air Exhaust Duct and Damper
Removal/Installation
Ram Air Exhsust Damper Position Potentiocmeter
Removal/ Installation
Adjustment/Test

Turbofan (Refer to 21-2-191)
Removal/Installation

Turbofan Shutoff Velve (Refer to 21-2-201)
Removal/Installation

Turbofan Exhaust Door Assembly. . « . .
Turbofan Exhaust Door Actuator
Removal/Installation
Turbofan Exhaust Door Position Potentiocmeter
Removal/Installation
Adjustment/Test

* & & & » s o o @ o o o 21-12-2-1

Ram Air Inlet Damper Assembly 21-12=221
Ram Air Inlet Demper Assembly
Removal/ Installation
Ram Air Inlet Damper Position Potentiometer
Removal/Installation
Ad,jus‘tznent/ Test
Unit Servicing (Refer to 21-12-0)

PRESSURIZATION CONTROL AND INDICATING SYSTEM
Description and Operation . o « + o o « o o o o o o s o & o o o 21-31-0
Altimeter
Blowout Panels
Cabin Altitude Warning Horn and Switch
Cabin Pressure Selector
Differential Pressure Indicator
Electronic Control Unit
Filters
Outflow Valves

10

Oct 15/68
Contents 21 SN REV Mar 1/89
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Pressure Equalization Valves
Rate-of-Climb Indlcator
Safety Outflow Valve
Thrust Recovery Valves
Thrust Recovery Valve Limit Switch
Thrust Recovery Valve Switch
Vacuum Pump

Adjustment/Test

Trouble Shooting

Miscellaneous Pressurization System Components (Refer to 21-1-1)
Cabin Altitude Warning Hornm
Cabin Altitude Warning Switch
Fllters

Cabirl Pressure selector e e o e o 6 o & & » e © o e o ¢ O o° o o 21-31-11
Removal/Installation

Cabin Pressure Outflow VBIVES o « o o o o o o » s o o o o ¢ o = 21-31-21
Removal/Installation

SafetyoutflowvalVE.........-......-o.... 21"31'31
Removal/Installation

Vacuum PUumpS. o« o o o o o ¢ o ¢ o o 0 5 6 06 56 0 0o 06 o« 8 ¢ 0 a o 21-31-41
Removal/Installation

Thrust Recovery Valves (Refer to 21-1-81)
Removal/Installation

Forward Cargo Compartment Aft Wall Blowout Panel (Refer to
21-1-91)
Removal /Installation

Aft Cargo Compertment Aft Wall Blowout Panel (Refer to 21-1-101)
Removel/Installation

Forward Cargo Compartment Pressure Equalization Valve (Refer
to 21-1-131)
Removel/Installation

Water Tank Shroud Pressure Equalization Valve (Refer to
21-1-151)
Removal/Installation

10
Oct 15/68
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Subject Subject No,
HEATING SYSTEMS
Description and Operatlon . « o o ¢ « o o & « « & o s o s o & &« 21-40-0

Main Cabin Heating System
Control Cabin Heating System
Cargo Compartment Heating System

MAIN CABIN HEATING SYSTEM
Description and Operation . .« « « o o « o « o » o o o o o o s 21-41-0
Escape Hatch Heating Blankets
Main Cargo Door Heatlng Blankets
Floor Heating Blankets

Fscape Hﬂ.‘bch He&ting Blankets e & & & © © e & & 8 s = s e 5 al‘,"l-ll
Removal/Installation
Ad justment/Test

SideWB.ll Pa.nel Hating Blankets ® & & s+ © & © s+ s 8 B B e ® » 21-)"'1-21
Removel /Installation

min. Ca.rgo DOOI‘ Hea'tvirlg Bla.nketsn L S N ) al-u'l-32
Removal /Installation
Ad justment /Test

FlOOI‘ Heatlng Panels . L] ] . L] . . . . . ] . . - . . . o 21-41-42
Removal/Installation
Ad justment/Test

CONTRCL CABIN HEATING SYSTEM

kscrip‘bion and Opemtion e o o * + ¢ 8 = s = ¥ = s 3 =z = e 2]--1""2-0
Control Cabin Electric Heaters

Shoulder Heater e e e & B B B & ® B 4 4 8 8B s s E e o4 21-’-!-2-]_1
Removal /Installation

FOOt WE.I'meI‘ e o e ¢ e & & s = 8 8 e 8 e+ s e e 8 s+ 2 a8 e . 21-,4'2-12
Removal/Installation

CreW Alud.].ial‘y Heat valve & e @ ¥ & 8 e 8 e e e e e e e e e a-h‘a-el
Removel/Installation

EQUIPMENT COOLING SYSTEM - DESCRIPTION AND OPERATION . . . . 21-58=01
Description and Operation
Airflow Detector System
Automatic Air Shutoff Valve
Automatic Flow Control Valve
Blower
Differential Pressure Switches
Electronic Equipment Shelf
Manual Air Shutoff Valve
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SYSTEM - DESCRIPTION AND OPERATION

l. General

A. The air conditioning and pressurization systems provide temperature
control, alr pressure, and ventilation to the compartments for the crew,
the passengers, the lower nose section and cargo areas. (See figure 1.)
The air source for pressurization and ventilation is the pneumatic
system. See Chapter 36, Pneumatic System.

B. This chapter considers the air conditioning and pressurization system
under five subsystems. The subsystems are:

(1) Pressurization Control and Indicating System
(2) Air Conditioning System
(3) Air Conditioning Control and Indicating System
(4) Air Distribution System

\’ (5) Heating Systems

\
2. Pressurization Control and Indicating System

A, The mressurization control and indicating system provides both automatic
and manual control of cabin pressure. The components are mounted in
pressurized areas of the cabin and are interconnected by pneumatic
tubing or electrical wiring. (See figure 1.) The pressurization control
system consists of automatic and manual controls, outflow velves, Jjet or
vacuum pumps and related wiring or tubing. The indicating system includes
a rate~-of-climb indicator, an eltitude warning horn, and a dual altimeter
and differential pressure indicator. Controlled exhaust through outflow
valves provides pressurization of the pressurized compartment.

3. Air Co tioni Syste

A, The alr conditioning system Includes air cycle cooling packs and
temperature control valve assemblies. (See figure 1.)

10
Oct 15/69 ) 21-0
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B, The alr cycle cooling packs are located below the wing center section.
Each peck consists of a primaery heat exchanger, a seg@ndary heat
exchanger, an air cycle machine, a water separatorvefid an anti-ice
control.

C. The temperature control valve assemblies are located in the air
conditioning distributlon bay. The temperature control valves are
mixing valves through which hot alr, directly from the pneumatic system,
and cold ailr, from the alr conditioning packs, are mixed to obtain the
desired cabin temperature. The valves may be manually or automatically
controlled,

L. Air Conditioning Control and Indicating System

A, The air conditioning control and indicating system consist of temperature
regulators, temperature selector, sensing elements for cabin, duct and
ambient alr temperature sensors, overheat controls and warning lights.
These components provide automatic or manual control of cabln temperature.

5. Adlr Distribution System

A, The air distribution system consists of the duct systems for directing
conditioned alr to the main and control cabins., The distribution system
also includes the ducting to form the individual passenger air
distribution systemn,

6. Heatlng System

A, Heating of the main cabin, control cabin, and cargo compartments is
accomplished by controlled air distribution, electric heaters, and
electric heating blankets,

9
21-0 Oct 15/68
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CREW CABIN PASSENGER CABIN

=1 ¢ I 7 1
Nowmy me1om

LOWER NOSE FORWARD CARGO AFT CARGO
SECTION

PRESSURIZED AREA

OUTFLOW VALVES

FWD CARGO HEATER[

TEMPERATURE CONTROL
VALVE ASSEMBLY

DISTRIBUTION DUCTS
TO PRESSURIZED CABIN

PRESSURIZED

MPRESSOR
CABIN TURBOCO

TURBOCOMPRESSOR

i

PNEUMATIC DUCT

N o

L.H. COOLING R.H. COOLING

PACK— PACK

D Not installed on all airplanes. Refer
to cargo compartment heating system,
21-42-0 for effectivity.

Air Conditioning System Schematic

9
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MISCELIANEOUS FRESSURIZATION SYSTEM COMPONENTS - MAINTENANCE PRACTICES

| 1. Removal/Installation of Rotary Test Valves (TURBOJETS)

A. Remove Static or Isobaric Rotary Test Valve (See figure 201.)

(1) Open flight engineer's upper instrument panel, and locate valve on
shelf behind automatic pressure controller.

(2) Unscrew valve stem.
(3) Detach two sensing line connections, cap and tag tube ends.
(4) Remove valve by removing mounting screvs.

B. Install Static or Isobaric Rotary Test Valve (See figure 201.)

(1) Place valve body without stem in position on shelf behind automatic
pressure controller and instell valve mounting screws.

(2) Remove caps from tube ends and attach sensing line connections.
(3) 1Insert valve stem through hole in bracket and screw stem into valve.

(4) Close flight engineer's upper instrument panel.

* ROTARY
TEST VALVE

SENSING LINE N —— SENSING LINE
CONNECTIONS CONNECTIONS

| -’

L/ OTARY TEST VALVE
s,
MOUNTING =3
SCREW —e—-o °
A
. VALVE STEM MOUNTING
‘ ( MANDLES SCREW

Rotary Test Valve Installation

9
Oct 15/62 Figure 201 21-1-1
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2. Removal/Installation Filters

A. Remove Filters

NOTE: One filter 1s located on the manual control and one on each of
the three outflow valves. (See figure 202.)

(1) Lift the cartridge out of the cup without tools.

NOTE: On airplanes PAA NT60PA and on, AF F-BHSV and on, SABENA
00-SJF and on, BOAC.G-ARRA and on, and DLH D-ABOS and on,
a protective cover installed over the fillter inlet must be
removed along with the cartridge.

B. Install Filters (See figure 202.)
(1) Press new filter cartridge into cup without tools.

NOTE: On airplanes PAA N760PA and on, AF F-BHSV and on, SABENA
00~-SJF and on, BOAC G-ARRA and on, and DLH D-ABOS and on,
a protective cover 1s ilnstalled over the filter inlet. The
legs of the cover should be slipped inside the rubber cup
and the cup repositioned as necessary to insure a tight seal.

FILTER METAL LID

WITH CARTRIDGE — FILTER COVER[T>

~N i N ——
L < R A
- \( )
S ’-/\IUI S =z
R —
P Nl
FILTER RUBBER CUP L\ /

CABIN PRESSURE  OUTFLOW VALVE \ /
MANUAL CONTROL

'\ e
OUTFLOW VALYE A l
(3 PLACES) 1 ‘

|

[T> PaA  N760PA AND ON

AF F-BHSV AND ON
SABENA 00-SIF AND ON
BOAC  G-ARRA AND ON
DLH  D-ABOS AND ON

Filter Installation 6

21-1-1 Figure 202 Jul 15/62
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3. Removal/Installation Cabin Altitude Warning Switch

A. Remove Cabin Altitude Warning Switch (See figure 203.)

(1)

(2)
(3)
(%)

Unscrew two quick-release fasteners and lower flight engineer's
upper panel.

Disconnect switch electrical plug.
Remove four screws attaching switch to hatrack.

Remove switch.

B. Install Cabin Altitude Warning Switch (See figure 203.)

(1)

(2)
(3)
(%)

L

Locate warning switch to underside of hatrack with terminal wires
inboard.

Secure switch to hatrack with four mounting screws.
Connect switch electrical plug.

Close flight engineer's upper panel and secure with two quick
release fasteners.

. Removal/Installation Cabin Altitude Warning Horn

A, Remove Cabin Altitude Warning Horn (See figure 203.)

(1)

(2)

(3)

Remove mcuntiﬁg screws attaching horn assembly to mounting plate
under the flight engineer's table.

Remove nuts from two terminal studs at base of horn, remove wires
from studs, and remove wires from horn through hole in case.

NOTE: Grommet in wilre hole protects wires from being cut by edge
of case and should be left in the case.

Remove warning horn.

B. Install Cebin Altitude Warning Horn (See figure 203.)

(1)

(2)
(3)

3
I Oct 15/68
+

Thread warning horn wires through hole in side of the case being
careful not to dislodge the grommet from the hole.

Secure wires to the two terminals at the base of the horn.

Secure horn assembly to mounting plate on underside of flight
engineers table with three mounting screws.

21-1-1
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A
HATRACK/ O
MOUNTING SCREW
ELECTRICAL
CABIN ALTITUDE CONNECTOR O
WARNING SWITCH
— ——
— — \
I
| sy
— —— .
\FLIGHT
UPPER PANEL

FLIGHT
ENGINEER’'S
HATRACK

FLIGHT
ENGINEER'S

TABLE FLIGHT

ENGINEER’'S
TABLE

MOUNTING PLATE

GROMMET

N
=S

' CABIN ALTITUDE
WARNING HORN

MOUNTING
SCREWS

M

WARNING HORN WIRING

Cabin Altitude Warning System Installation 3
21-1-1 Figure 203 Oct 15/68
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5. Test Cabin Altitude Warning System

A, General

(l) Testing the cabin altitude warning system is accomplished during
flight,

(2) Testing the altitude warning system requires decreasing cabin
pressure below a comfortable level and should not be attempted
with passengers aboard.

B. Flight Test Cabin Altitude Warning System

(1) At an airplane altitude above 11,250 feet move the manual
controller to full decrease while watching the cabin altitude on
the altimeter and differential pressure indicator.

(2) Horn should blow at 10,000 (+ 1250) feet.

(3) Press cabin altitude warning horn cutout switch.

(4) Werning horn should become silent.

NOTE: Do not raise cabin altitude higher than required to perform
test. Passenger service unit oxygen masks drop at
approximately lu,OOO feet cabin altitude.

C. Ground Test of Cabin Altitude Warning System
(1) Disconnect electrical plug of altitude warning switch.

(2) 1Install a jumper between pins A and B of airplane plug, Horn
should blow.

(3) Press cabin altitude warning horn cutout switch, Horn should
become silent.

(4) Remove jumper and reinstall electrical plug on altitude warning
switch.

3
Oct 15/68 21-1-1
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THRUST RECOVERY VALVES -~ MAINTENANCE PRACTICES

1. Removal/Installation Thrust Recovery Valves (See figure 201.)

A. General
(1) The three valves are located as follows: in the air conditioning -
distribution bay (access by removing aft bulkhead forward cargo
compartment); in forward section of aft cargo compartment (access
by removing shrouding installation) and aft of aft cargo compartment
(access by removing aft cargo compartment aft bulkhead).
B. Remove Thrust Recovery Valve (Typical)
(1) Remove electrical comnnections to the thrust recovery valve.
(2) Remove bonding jumper.
(3) Detach ambient sensing line.
(4) Remove Marman clamp around lower part of valve body.
(5) Remove valve and gasket.
C. Install Thrust Recovery Valve (Typical)
(1) Set new gasket in place on valve body seat.
(2) Move valve into place and attach to seat by fastening Marman clamp.
(3) Attach electrical connections.

(%) Attach ambient sensing line.

(5) Attach bonding jumper.

®

March 15/5 21-1-81
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Thrust Recovery Valves
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FORWARD CARGO
COMPARTMENT
AFT BULKHEAD

FORWARD THRUST

AFT CARGO
RECOVERY VALVE

COMPARTMENT
FORWARD BULKHEAD

IR

ST SHROUDING INSTALLATION
CENTER THRUST =
RECOVERY VALVE

)
P<——“AFT CARGO
- COMPARTMENT
> . AFT BULKHEAD
AFT THRU 3
—ra

]
RECOVERY VALVE ’
= <

{
ST
==

THRUST RECOVERY
VALVE - TYPICAL

‘AMBIENT SENSING
LINE

THRUST RECOVERY
VALVE ACTUATOR

A5 Y 4
gk
—— T
GASKET
f'

CABIN AIR INLET

e

e SOLENOID VALVYE
e i
ELECTRICAL CONNECTION

Thrust Recovery Valve - Typical Installation
21 -1-81 Figure 201 March 15/59
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FORWARD CARGO COMPARTMENT
AFT WALL BLOWOUT PANEL - REMOVAL/INSTALIATION

l. Remove Forwerd Cargo Compartment Aft Wall Blowout Panel
A. Remove screws around outside of frame and remove frame. (See figure
Loi.)
B. Remove grille.
C. Remove aft wall center panel.
D. Remove blowout panel.
2. Install Forward Cargo Compartment Aft Wall Blowout Panel
A, Check that blowout panel retainer is bonded to blowout panel retainer
frame. (See figure LOL.)
B, Install blowout panel in blowout panel retainer.
C. Check that grille seal 1s bonded to grille and frame seal is bonded to
frame.
D. Place grille and frame in position and secure with screws.
E. Install aft wall center panel.
2
Oct 15/68
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BLOWOUT PANELS

AFT WALL
CENTER PANEL

BLOWOUT PANEL

BLOWOUT PANEL
RETAINER

GRILLE
SEAL

SEE DETAIL A

FRAME

DETAIL A

Forward Cargo Compartment Aft Wall Blowout Panel 2

21~-1-91 Figure 401 : Oct 15/68
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AFT CARGO CQMPARTMENT AFT WALL BLOWOUT PANEL - REMOVAL/INSTALIATION

1. Remove Aft Cargo Compertment Aft Wall Blowout Panel

A, Remove screws around outside of blowout panel assembly. (See figure

Lo1.)
B. Remove nuts, washers, and screws securing faceplate.
C. Remove faceplate, filler and grille.
D. Remove blowout panel from blowout panel retainer.

2. Install Aft Cargo Compartment Aft Wall Blowout Panel

A. Check that blowout panel retainer is bonded to blowout panel retainer
frame, (See figure 401.)

B. Install blowout panel in blowout panel retainer.
C. Check that grille seal and faceplate seal are bonded to faceplate.

D. Place grille, filler and faceplate in positioﬁ and secure with screws,
washers, and nuts.

E. Install blowout panel assembly and secure with screws.

2
Oct 15/68 2l-1-101
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BLOWOUT PANEL
ASSEMBLIES

BLOWOUT PANEL

BLOWOUT PANEL
RETAINER

GRILLE —AQ

E T $ BLOWOUT PANEL SEE DETAIL A k
SE“,{t" A\ )\ RETAINER FRAME
AN
K} FILLER
NUT
WASHER
FACE PLATE SEAL
FACE PLATE

DETAIL A

Aft Cargo Compartment Aft Wall Blowout Panel 2
21-1-101 Figure LO1 Oct 15/68
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FORWARD CARGO COMPARTMENT
PRESSURE EQUALIZATION VALVE - REMOVAL/INSTALIATION

EFFECTIVITY

Passenger/Cargo Convertible Airplanes

1. Remove Forward Cargo Compartment Pressure Equalization Valve

A, Remove aft wall center panel to gain access to pressure equalization
valve. (See figure 401.)

B. Remove nuts and screws securing grille to aft bulkhead.
C. Remove nuts and screws securing valve and gasket to aft bulkhead.
D. Remove gasket and valve.

2. Install Forward Cargo Compartment Pressure Equalization Valve

A. Place gasket and pressure equalization valve in place. Install screws
and nuts securing gasket and valve to aft bulkhead., (See figure L401.)

B. Check that grille gasket is bonded to grille.
C. Place grille in position and secure with screws and nuts,

D. Install aft wall center panel. ~

9
Oct 15/68 21.1-131
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PRESSURE EQUALIZATION
VALVE SEE DETAIL A

(o/

N

AN

A

A

/ AFT WALL CENTER PANEL
=

PRESSURE
EQUALIZATION
VALVE

SEE DETAIL A

FORWARD CARGO
COMPARTMENT

GASKET

PRESSURE
EQUALIZATION
VALVE

AFT WALL

GRILLE

GRILLE GASKET

DETAIL A

Forward Cargo Compartment Pressure Equalization Valve
21-1-131 Figure 401
Page 402
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WATER TANK SHROUD PRESSURE EQUALIZATION VALVE - REMOVAL/INSTALIATION

EFFECTIVITY

Passenger/Cargo Convertible Airplanes

1. Remove Water Tank Shroud Pressure Equalization Valve

A. Remove screws securing water tank shroud penel and remove panel with
pressure equalization valve attached. (See figure 401.)

B. Remove pressure equalization valve from water tank shroud panel by
removing nuts, screws, grille, gasket, and valve.

2. Install Water Tank Shroud Pressure Equalization Valve

A. Check that grille gasket is bonded to grille. (See figure 401.)

B. Place gasket, grille, and pressure equalization valve in position.
Install screws and secure with nuts.

C. 1Install water tank shroud panel and secure with screws.

6
Oct 15/68 21-1-151
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WATER TANK
SHROUD
PRESSURE i
EQUALIZATION
VALVE

SEE DETAIL A

WATER
TANK
SHROUD
PANEL

WATER NUT
TANK

SHROUD

PANEL S N misvsgne EQUALIZATION

GRILLE GASKET

DETAIL A

Water Tank Shroud Pressure Equalization Valve
21-1-151 Figure L0l
Page 402
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MISCELLANEOUS COMPONENTS - MAINTENANCE PRACTICES

1. RemovaJ:/ Installation Air Conditioning System Check Valves

A. General

(1) Check valves are installed in left and right semi-conditioned and
cold air ducts (figure 201) and in cold air duct leading to control
cabin temperature control valve. (See figure 202.)

(2) Check valves must be installed with arrows pointing in the

direction of airflow as indicated in figures 201 and 202 and with
"POP" side up.

CHECK VALVE

JANITROL
CLAMP

JANITROL\

CLAMP

@ Typical Check Valve Installation (Four Places)
March 15/59 Figure 201 2121
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CONTROL CABIN
COLD AIR VALVE

MARMAN CLAMP
CONTROL CABIN

COLD AIR

CHECK VALVE JANITROL CL AMP

COLD AIR DUCT

GASKET

Control Cabin Cold Air Check Valve Installation @
21.2-1 Figure 202 March 15/59
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2. Removal/Installstion Air Conditioning Duct Adapter Section

A. Remove Air Conditioning Duct Adapter Section
(1) Open air conditioning equiyment bay door.

(2) Remove V-band clamps connecting adapter to ducting and remove
adapter section. (See figure 20l.)

B. Install Air Conditioning Duect Adapter Section

(1) Position adapter section and install with V-band clamps and
lockwire as necessary.

(2) Close air conditioning equipment bay door.

PRIMARY
HEAT EXCHANGER
INLET DUCT

FORWARD O-RING JAM NUT

ADAPTER
SECTION
FORWARD
CLAMP
CD Air Conditioning Duct Adapter Section Installation

March 15/59 Figure 203 ] 21-2(-%
. age
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3. Adjustment/Test Air Conditioning Duct Adapter Section

A,

2l-2-1
Fage 20k

Equipment

(1)

Wrench Assembly - F71268 or equivalent

Adjust Alr Conditioning Duct Adapter Section

(1)
(2)

(3)

()

Remove lockwire and back off ,jam nut.
Adjust threaded sections as required to fit space between ducts.

Position O-ring and lock adapter sections in position with jam nut.
Torque to 100 (+# 10) pound-inches with F71268 wrench or equivalent.

Lockwire Jjam nut to threaded section.

END

®
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AIR CYCLE MACHINE - MAINTENANCE PRACTICES

1. Unit Servicing Air Cycle Machine

A. Service Air Cycle Machine (See figure 20k.)
(1) Check oil level. (See instruction plate.)
(2) Refill with oil, MIL-L-6085.

2. Removal/Installation Air Cycle Machine

A. Remove Air Cycle Machine

(1) Open the air conditioning equipment bay door.

(2) Remove four Marman clamps, the first on the turbine inlet duct, the
second on the compressor outlet duct, the third on the duct to
water separator, the fourth on the flexible duct from the primary
heat exchanger. BRemove O-rings. (See figures 203 and 20k4.)

(3) Disconnect oil vent line by removing two clamps and disconnecting
the vent line at the first joint forward of the machine. (See
figure 20k.)

(4) Support air cycle machine.

(5) Remove one pin from outboard and one pin from inboard sway brace,
supporting machine. (See figures 202, 203, and 20k.)

(6) Remove four attaching bolts, one in each upper corner of the
machine. (See figures 201 and 202.)

(7) Lower and remove air cycle machine.
B. Install Air Cycle Machine
(1) Remove all temporary covers and caps from the air cycle machine.
(2) Remove from replacement air cycle machine any bracket sections
equivalent to any left in the airplane. Ipstall the removed

sections on the replaced machine.

(3) Connect oil vent line section to machine vent fitting. (See figure
20k.)

@ 21=2=21

March 15/59 Page 201
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AlR CYCLE
MACHINE BRACKET

STRUCTURE

B
ATTACHING BRACKET

BOLT

TURBINE

COMPRESSOR
INLET DUCT

OUTLET DUCT

AIR CYCLE MACHINE
COMPRESSCOR

AIR CYCLE MACHINE
TURBINE

Installation of Support Bolts and Compressor Connection
Figure 201

AIR CYCLE MACHINE
BRACKET

STRUCTURE
BRACKET

SWAY BRACE TURBINE

INLET DUCT

CCMPRESSCR
QUTLET DUCT

AIR CYCLE MACHINE
COMPRESSCOR

AIR CYCLE
MACHINE TURBINE
Installation of Supports
21-2-21 Figure 202 March 15/59
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uP
G STRUCTURE BRACKET
/ FWD tfg
BRACKET

“. SWAY BRACE

'y
!

TURBINE
INLET DUCT

MARMAN CLAMP

DUCT TO
WATER
SEPARATOR

COMPRESSOR

OlL DRAIN
TURBINE

Installation of Duct Clamps

Flgure 203
STRUCTURE BRACKET TURBINE INLET DUCT
-
AIR CYCLE OIL VENT
O-RING MACHINE LINE COUPLING up
BRACKET !?
MARMAN CLAMP T e FWD

DUCT TO o i . L1

WATER 8 o< U

SEPARATOR — 7BE || £ ( \ o SWAY BRACE
=<9 ") g

MARMAN CLAMP

e \
I

A T

u

B

FLEXIBLE DUCT FROM
puct PRIMA

RY
MARMAN CLAMP HEAT EXCHANGER

AIR CYCLE MACHINE
TURBINE

AIR CYCLE MACHINE
COMPRESSCR

7

Adr Cycle Machine Installation

March 15/59 Figure 20k Piféoa;
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(4) Lift air cycle machine into place and attach sway braces and
brackets without tightening bolts. (See figures 201, 202 and 203.)

(5) Connect forward end of oil vent line to section forward of machine,
fasten one clamp to aft section of line.

(6) Align and clamp air cycle machine to turbine inlet and
compressor outlet ducts, using new O-rings in Marman clamps.
Tighten clamp nuts to 80-90 pound-inches torgue.

(7) Tighten bracket bolts. (See figures 203 and 20k.)

(8) Clamp flexible duct to aft end of air cycle machine using new
O-rings in Merman clamps. Tighten clamp nut to 25-30 pound-inches
torque. (See figure 204.)

(9) 1Install clamp between duct to water separator and air cycle machine,
using new O-rings. Tighten the clamp nut to 25-30 pound-inches
torque. (See figure 20L.)

(10) Close the air conditioning equipment bay door.

END

®

21-2-21 March 15/59
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SECONDARY HEAT EXCHANGER - MAINTENANCE PRACTICES

1. Removael/Installation Secondary Heat Exchanger

A. Remove Secondary Heat Exchanger

(1)
(2)

(5)

Open the alr conditioning equipment bay door.

Remove primary heat exchanger inlet duct by removing Janitrol clamp
at aft end near primary heat exchanger, clamp between turbofan
shutoff valve and branch duct, Janitrol clemp on forward end of
primary heat exchanger inlet duct, and six bolts on support clip.

Remove primsry heat exchanger outlet duct by removing Janitrol clamp
on aft end near primary heat exchanger and clamp connecting forward
part of duct to adapter section.

Remove Y-duct forward of primary heat exchanger exhaust duct by
removing Marman clamp connecting air cycle machine to one branch of
the Y-duct, removing clamp connecting antl-icing control valve to
control valve duct and removing clamp connecting other Y-duet branch
to forward air conditioning duct. (See 21-2-21)

Remove secondary heat exchanger inlet and outlet ducts by
disconnecting two Janitrol clamps at forward end of exchanger and two
Marman clamps at air cycle machline compressor outlet and turbine
inlet. Remove O-rings on Marman clamps. (See figure 203.)

On turbojet eirplanes, disconnect three thermal switch electrical
connections. On turbofan airplanes, disconnect two thermesl switch
electrical connections.

Support secondary heat exchanger.

Remove two bolts, one from each of two support brackets, on top
inboard side of exchanger. (See figure 201.)

Remove V-band clamps connecting heat exchanger outboard side to
structure. (See figure 202.)

Slide exchanger with cooling air exhaust duct about one inch forward,
then lower and remove.

Remove cooling alr duct from exchanger (1f necessary), by removing
38 flange bolts. Remove gasket. (See figure 201.)

B. Install Secondary Heat Exchanger

(1)

3
Apr 15/63

If heat exchanger has been detached from cooling alr duct, cement new
gasket in place with synthetic rubber cement MIL-L-4003 Grade I or
equal quality, and attach duct to exchanger by fastening 38 flange
bolts. (See figure 201.)

21=2=-31
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(2) 1Install two support clips on top inboard side of exchanger. Cement
new gasket on exchanger outboard side with MIL-C=4003 or equal.
(See figure 201.)

(3) Lift exchanger up to about one inch forward of installed position,
slide back into position, fasten Veband clamp on outboard side and
attach exchanger to two brackets on top inboard side by fastening
one bolt in each bracket. (See figure 201, 202.)

(4) Install secondary heat exchanger inlet and outlet ducts by fastening
two Janitrol clamps attaching duets to exchanger, fastening two
Marman clamps attaeching ducts to alr cycle machine compressor outlet
and turbine inlet, using new O-rings. On turbojet alrplanes, connect
three thermal switch electrical connections. On turbofan airplanes,
connect two thermal switch electrical comnections. (See figure 203.)

BRACKET —

GASKET ——

BRACKET

COOLING AIR DUCT

% SECONDARY HEAT EXCHANGER
FWD

Installation of Gasket and Cooling Air Duct 6
21-2-31 Figure 201 Apr 15/63
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COCLING AIR DUCT '//' BRACKET
R, L INLET DUCT

- V-BAND CLAMP

Installation of Outboard Gasket and Clamp
Figure 202

THERMAL SWITCH
JANITROL CLAMP —

=S INLET DUCT

a5 ; THERMAL SWITCH

~JANITROL CLAMP
THERMAL SWITCH

ek OUTLET DUCT
2] E

SECONDARY HEAT
EXCHANGER

=
V-BAND CLAMP

&mo

Secondary Heat Exchanger Installation
March 15/59 Figure 203 21-2-31
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Maintenance Practices
MAINTENANCE MANUAL : nanice ractice

(5) Install Y-duct forward of primary heat exchanger exhaust duct by
fastening Marman clamp attaching one Y-branch to alr cycle machine,
using new O-ring and fastening clamp attaching other Y-branch to
forward air conditioning duct, fastening Marman clamp attaching
anti-icing control valve to control valve duct, using new O-ring.
(see 21-2-21, figure 203,)

(6) 1Install primary heat exchanger inlet and outlet ducts by fastening
two Janitrol clamps attaching ducts to primary heat exchanger,
fastening two Janitrol clamps fastening adapter section to primary
heat exchanger exhaust duct and to Y-duct, fastening Janitrol clamp
attaching inlet duct to the duet forward of 1it, fastening clamp
attaching turbofan shutoff valve to its branch duct and attaching
duct support clip by fastening six bolts.

(7) Close air conditioning equipment bay door.

END

®

21-2-31 March 15/59
Page 204 SN REV Mar 1/89



AIR CONDITIONING SOEING 97//7757
Water Separator iﬁ%ﬁ“ﬁ_—[

Maintenance Practices MAINTENANCE MANUAL

WATER SEPARATOR - MAINTENANCE PRACTICES

1. Removal/Installation Water Separator

A. Remove Water Separstor
(1) Open the air conditioning equipment bay door.

(2) Disconnect two control lines from anti-icing thermostat on forward
end of separator. Disconnect other end of one of these control
lines at the anti-icing valve. (See figures 202 and 203.)

(3) Remove Marman clamp attaching anti-icing valve to separator.

(4) Remove Marman clamp attaching separator to duct to air cycle
machine. (See figure 202.)

(5) Remove Marman clamp attaching separator to forward duct. (See
figure 202.)

(6) Support separator. Remove strap hanger on forward end.
(7) Remove separator.
(8) Remove thermostat for use on new separstor.

B. Install Water Separator

-

(1) Clemp anti-icing valve control line to éeparator and attach
thermostat. (See figure 201 and 202.)

(2) Lift separator into place. Attach strap hanger on forward end.
Separator may have to be rotated to fit anti-icing valve mounting.
In that case, remove Marman clamp on water separator, twist
separator halves to proper position, install Marmasn clamp and run
leakage test.

(3) Insert new O-ring and fasten Marman clamp attaching separator to
duct to ailr cycle machine.

(4) 1Insert new O-ring and fasten Marman clsmp attaching separator to
forward duct. (See figure 202 and 203.)

(5) Insert new O-ring and fasten Marman clamp attaching anti-icing
valve to separator.

(6) Connect one control line to anti-icing valve and two control lines
to anti-icing thermostat.

(7) Close the air conditioning equipment door.

®
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‘%W/ZIIWW Water Separator
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Maintenance Practices
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MARMAN CLAMP

WATER SEPARATOR

|

ANTI-ICING
VALVE INLET

OVERBOARD WATER DRAIN

Water Separator Assembly
Figure 201

DFWD CONTROL LINE TO
CONTROL VALVE

CONTROL LINE
CONNECTION

CONTROL LINE
TO PRIMARY
HEAT EXCHANGER
OUTLET DUCT

MARMAN CLAMP

IR CYCLE = LFORVIARD pucT
MACHINE —— l[(ﬁ}-/ JANITROL CLAMP

WATER SEPARATOR

AIR CYCLE MACHINE MARMAN CLAMP MARMAN CLAMP

——0-RING OVERBOARD WATER DRAIN

Installation of Separator Clamps and Tubing
2l-2-51 Figure 202 March 15/59
Page 202
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Water Separator
Maintenance Practices

MAINTENANCE MANUAL

CONTROL LINE
FROM ANTI-ICING
VALVE

PRIMARY HEAT

EXCHANGER OUTLET

DUCT CONTROL LINE

TO ANTI-ICING

THERMOSTAT ANTI=ICING
VALVE INLET

ANTIICING BRACKET
VALYE CONTROL

LINE TO ANTI-ICING
THERMOSTAT

CONTROL LINE
FROM PRIMARY
HEAT
EXCHANGER
OUTLET DUCT

,/-\—'“ANTI-ICING
{ THERMOSTAT

1L ) — FORWARD
AR\ i DUCT

JANITROL
CLAMP

OVERBOARD
WATER DRAIN

|

WATER
SEPARATOR

MARMAN
CLAMPS

MARMAN CLAMP

DFWD

Water Separator Installation
Figure 203

®
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Water Separator

MAINTENANCE MANUAL Maintenance Practices

Adjustment/Test Water Separator

A. Leakage Test Water Separator

(1)

(2)

Cap all ports, including water drain and thermostat port.

Subject water separator to an intermal air pressure of 16 * 2 psig.
The external leakage shall not exceed .3 pounds air per minute.

NOTE: Leakage test is performed when water separator screen has
been replaced. (See following point 3. A. (5)

3. Approved Repair Water Separator

A. Replace Water Separator Screen

(1)

(2)

(3)

(&)

(5)

21-2-51
Page 2Ck4

Remove Marman clamp (with O-ring) holding together the two parts
of the water separator. GSeparate the sections to expose the screen
and bag. (See figures 203 and 20k4.)

Unfasten the spring loaded chain which ties bvoth ends of the screen
in place and slide the screen and bag off its frame. (See figure
204, )

Slide the new screen and bag in place over the frame and fasten the
spring loaded chain over the screen ends.

Rejoin the two separator parts, inserting O-ring, fasten Marman
clamp.

Perform leakage test of water separator. (See preceeding point 2.)

®

March 15/59
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POPPET VALVE
ANTI-ICING
VALVE INLET

FROM AIR
CYCLE
MACHINE

SCREEN
AND BAG

RETAINING SPRING

SCREEN SUPPORT

COLLECTOR CHAMBER

MARMAN CLAMP

G
QOVERBOARD WATER DRAIN

Water Separator Screen Replacement
Figure 204

March 15/59 21-2-51
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ANTTI-ICING CONTROL VALVE - MAINTENANCE PRACTICES

1. Removal/Instaellstion Anti-Icing Control Valve

A. Remove Antl-Icing Control Valve
(L) Open the air conditioning equipment bay access door.
(2) Disconnect control line. (See figure 201.)

(3) Remove Marman clamp attaching control valve to water separator.
Remove gasket.

(4) Remove water separator. (See 21-2-51)
(5) Remove Janitrol clamp attaching control valve to duct.
(6) Remove control valve.
B. Iqstall Anti-TIcing Control Valve
(1) set valve in place against duct end, using a new gasket. The
airflow direction arrow should point away from the duct. The valve

control head should be on forward side of the duct. Connect
Marmon clamp but do not tighten. (See figure 201.)

DUCT FROM PRIMARY
HEAT EXCHANGER

e __‘__‘,ﬂ‘___} /
\\ lé&.’g;.? '1- "_

CONTROL LINE
TO ANTI-ICING
THERMOSTAT

JANITROL CLAMP

) e WATER SEPARATOR
MARMAN CLAMP /

ANTI-ICING CONTROL VALVE QFWD

Anti-Icing Control Valve Installation
Figure 201 21-2-111
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(2)

(3)

(&)
(5)

sSosInNG W( / AIR CONDITIGNING
JMWMM Anti-icing Control Valve
Maintenance Practices

MAINTENANCE MANUAL

Install water separator without tightening clamp attaching valve to
separator. (See 21-2-51)

Connect one control line to control valve, two to anti-icing
thermostat. Make certain tube ends seat properly before tightening.

Tighten clamps on both sides of valve.

Close the air conditioning equipment bay access door.

END

®

March 15/59
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Anti-icing Thermostat Jm

Maintenance Practices
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MAINTENANCE MANUAL

ANTT-ICING THERMOSTAT - MAINTENANCE PRACTICES

1. Removal/Installation Anti-Icing Thermostat

A. Remove Antl-Icing Thermostat

(1) Open the air conditioning equipment bay access door.

(2) Disconnect two control lines. (See figure 201.)

(3) Unfasten forward control valve tube support clamp.

(4) Remove anti-icing thermostet by removing three bolts. Remove gasket.
B. Install Anti-Icing Thermostat

(L) Place new gasket on thermostat base. (See figure 201.)

(2) Attach thermostat by fastening three bolts.

(3) Connect two control lines. Connect tube support clamp.

(4) Close the air conditioning equipment bay access door.

CONTROL LINE TO
PRIMARY HEAT EXCHANGER
OUTLET DUCT

WATER SEPARATOR

CONTROL LINE
TO ANTI-ICING
CONTROL VALVE

ANTI-ICING
THERMOSTAT

BLEED HOLES
2 PLACES AT 180° ANGLE

ATTACHING BOLTS

FWD <:

Anti-Icing Thermostat Installation END

March 1 Figure 201 21-2-121
o 5/59 el Page 201
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Maintenance Practices MAINTENANCE MANUAL

ATR CONDITIONING PACK SHUTOFF VAILVE - MAINTENANCE PRACTICES

1. Removal/Installation Air Conditioning Pack Shutoff Valve

A. General
(1) Check valve position indicator.
(2) If valve is closed, remove as under B 1-5.

(3) If valve is not closed, connect electrical power, operate valve
switches "OFF".

(4) 1If valve closes, proceed as under (2).
(5) 1If valve remains open, remove as under C. 1-6.
B. Remove Air Conditioning Pack Shutoff Valve When Closed
(1) Open air conditioning equipment bay door.
(2) Remove electrical connector at valve motor. (See figure 201.)
(3) Disconnect bonding jumper.

(4) Remove two Janitrol clamps, one upstream and one downstream of
valve.

(5) Remove valve.

AIR CONDITIONING PACK

DUCT FROM
l‘PNEUMATIC SYSTEM SHUTOFF VALVE

JANITROL CLAMP

ELECTRICAL CONNECTCR

@ Air Conditioning Pack Shutoff Valve Installation

March 15/59 Figure 201 3:;5-71’%
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e N-7/"-7.7 AIR CONDITIONING
_Ji_ﬁwﬂ_mﬁ_d_ Air Conditioning Pack Shutoff Valve

. Practi
MAINTENANCE MANUAL Maintenance Practices

C. Remove Air Conditioning Pack Shutoff Valve When Open

(1)
(2)
(3)
(&)
(5)
(6)
(7)
(8)

Open air conditioning equipment bay door.

Remove electrical connector at valve motor. (See figure 201.)
Disconnect bonding Jjumper.

Remove Jenitrol clamp downstreem of valve.

Remove second Janitrol clamp upstream of valve.

Remove duct section.

Remove Janitrol clamp upstreem of valve.

Remove valve.

D. Install Air Conditioning Pack Shutoff Valve

21-2-161
Page 202

(1)

(2)
(3)

Lift valve into place and fasten two janitrol clamps, one upstream,
the other downstream. (See figure 201.)

Install electrical connector.
Attach bonding Jjumper.

Check that valve position indicator shows "OPEN" or "CLOSED" when
switech is "ON" or "OFF" respectively.

Close air conditioning equipment bay door.

END

®
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Ram Air Shutoff Valve
Maintenance Practices
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MAINTENANCE MANUAL

RAM AIR SHUTOFF VALVE - MAINTENANCE PRACTICES

Removal/Installation Rem Air Shutoff Valve

i
A.
(1)
(2)
(3)
B.
(1)
(2)
(3)

®

Mar 15/59

Remove Ram Air Shutoff Valve

Open air conditioning equipment bay door.

Remove electrical connector. Disconnect bonding jumper. (See

figure 201.)

Remove valve by removing two Janitrol clamps attaching valve
upstream and downstream.

Install Ram Alr Shutoff Valve

Install valve by fastening two clamps attaching valve to duct
upstream and downstream. (See figure 201.)
Install electrical connector. Install bonding jumper.

Close air conditioning equipment bay door.

RAM AIR
SHUTOFF VALVE
ACTUATOR

up

AFT

ot

JANITROL CLAME

RAM AIR
SHUTOFF VALYE
BONDING
JUMPER JANITROL CLAMP
N \ '
ELECTRICAL 0
CONNECTOR

pot!

Ram Air Shutoff Valve Installation
Figure 201

21-2-171
Page 201
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BOEING AIR CONDITIONING

j,f,mllzf,,/ Ram Air Shutoff Valve
14 >%§~'

AL/ g A Maintenance Practices

MAINTENANCE MANUAL

\
2. Adjustment/Test Ram Air Shutoff Valve

(1)
(2)

(3)

Close cabin ram-air and wing valves circuit breakers on ac bus
No.4 panel (P4).

Put on F/E panel ram air valve switch in OPEN position. Check
that position indicators on ram air valves are in OPEN position.

Put ram air valve switch in CLOSED position. Check that position
indicators on ram air valves are in CLOSED position.

T.EG.CA. SN REV. October 27, 1979
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TURBOFAN - MAINTENANCE PRACTICES

1. Removal/Installatior Turbofan

A. Remove Turbofan
{1) Oper the air conditioning equipment bay access door.

'2) Remove two strap clamps flanking flex.ble coupling betweer. turbofan
and cooling air exhaust duct. (See figure 201.)

(3) Remove Marman clamp with gasket downstream of turbofan.

| (4) Remove clamp that joins pneumatic duct to turbofan.

STRAP BRACKET
CLAMPS

COOLING AIR DUCT

GASKET

A PNEUMATIC DUCT

(/ |  EFFECTIVITY |
’ COOLING AIR TURBOFAN JANITROL
EXIT DAMPER CLAMP TURBOJET
9 Turbofan Installation
Dec 15/62 Figure 201 (Sheet 1 of 2) 21-2-191

Page 201
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(5) Support turbofan.
(6) Unfasten bracket on top of turbofan by removing one bolt.
(7) Lower ard remove turbofarn.
B. Install Turbofan
(1) Set new gasket on turbofan downstream flange. (See figure 201.)

(2) ©Lift turbofan intoc position and attach bracket on top to structure
by fastening one bolt.

(3) Attach to downstream flange by fastening clamp.

(4) Attach to cooling air exhaust duct by connecting two strap clamps
flanking flexible coupling.

(5) Attach turbofan pneumatic duct by fastening one clamp.

(6) Close the air conditioning equipment bay access door.

SUPPORT BRACKET

RAM
AiR DUCT

MARMON TYPE

CLAMPS ‘
X7
(!

-

—— /_//‘ 4 .
7 MARMON CLAMP

TURBOFAN
EXHAUST DOOR

’/ PNEUMATIC DUCT

RAM AIR
EXHAUST
DAMPER JANITROL CLAMP
T TURBOF AN
TURBOFAN
Turbofan Installation 9
21-2-191 igure 201 (Sheet 2 of 2) Dec 15/62
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Maintenance Practices MAINTENANCE MANUAL

TURBOFAN SHUTOFF VALVE - MATNTENANCE PRACTICES

1. Removal/Installation Turbofan Shutoff Valve

A. Remove Turbofan Shutoff Valve
(1) Open air conditioning equipment bay door.
(2) Remove electrical connector. (See figure 201.)
(3) Remove bonding jumper.
(4) Remove valve by removing two Janitrol clamps.
B. Install Turbofan Shutoff Valve

(1) Lift valve into place and attach upstream and downstream by
fastening Jdanitrol clamps. (See figure 201.)

(2) 1Install bonding jumper.
(3) Install electrical connector.

(L) Close air conditioning equipment bay door.

JANITROL CLAMPS ELECTRICAL
CONNECTOR

VALVE MOTOR

PRIMARY HE

AT
EXCHANGER——k~
C) Turbofan Shutoff Valve Installation END
March 15/59 Figure 201 Bl -Bup01
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AIR CONDITIONING AIR CYCLE OVERHEAT PROTECTION CIRCUITS - ADJUSTMENT/TEST

1. Adjustment/Test of Thermal Switches Circuits

A, Turbine inlet overheat protection circuit.

(1)

(2)

(3)

(4)

(s)
(6)

(7)

Place air conditioning unit switch on the F/E panel in the ON
position.

Check that pack shutoff valve position indicator is in the OPEN
position.

Install jumper between terminals 1 and 2 of terminal strip T216
(for all passenger airplanes) or T217 (for all cargo airplanes).

Check that pack shutoff valve position indicator has moved to
the closed position.

Remove jumper installed in step (3).

Check that the pack shutoff valve position indicator remains in
the closed position.

Push RESET button on the F/E panel and check that the pack shutoff
valve position indicator returns tc the open position.

B. Compressor discharge overheat protection circuit. (All passenger
airplanes).

(1)

(2)

(3)

(4)

(5)

(6)

(7)
(8)

(9)

Pull safety and o0il cooler relays circuit bresker on the P35
circuit brezker panel.

Verify that the turbofan shutoff valve position indicator is in
the closed position.

Install a jumper between terminals 3 and 4 and terminals 4 and 5
of the terminal strip T216.

Check that the turbofan shutoff valve position indicator moves to
the open position and the AC UNIT OVERHEAT light on the F/E panel
is ON.

Remove jumper installed between terminals 3 and 4. Be sure that
the jumper between terminals 4 and 5 was not removed even not
temporarily.

Check that the turbofan valve remains open and the AC UNIT OVERHEAT
light remains ON.

Remove jumper between terminals 4 and 5.

Verify that the turbofan valve closes and the AC UNIT OVERHEAT
light is OFF.

g1 circuit breaker pulled in step (1).
ose cire eaker pulle p (1. 21 BT

SN REV. October 27, 1979 T.EG.CA. Fage 201
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Compressor discharge overheat protection circuit. (All cargo
airplanes).

(1) Install jumper between terminals 3 and 5 of terminal strip T217.
(2) Check that AC UNIT OVERHEAT light on F/E panel is ON.

(3) Remove jumper installed in step (1).

T.EG.CA. SN REV, October 27, 1979
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ATR CONDITTONTNG CONTROL AND TNDICATING S’:.CS".E..'-V. - DESCRTIPTION AND OPERATION

Geners

A,

Dec 15/6L dl-
g 15/ s

The air conditioning control and indicating systems provide for
controlling and monitoring main and control cabin temperatures. Two
independsntly operated systems provide azutomatic or manual control. A
selector in each system determines whether control is autometic or
manual., A selector setting between 65°F and 85°F will provide automatic
control to the temperature selected. In the menual range dir=ct
electrical control of the temperaturs control valves allows heating or
cooling eas desired. Other air conditioninrg controls not directly
related “o temperature control are; individual air distribution (gasper)
fan, on eirplanes AF F-BHSS and on, and SATENA OO-SJF and on; ram eir
control system, on turbofan airplanes; end crew auxiliary heating system
on cargo airplanes.

Temperature regulators provided for each cabin will automatically
establish and maintain the cabin temperature within 1.5°F of the

selected temperature. The manual controls bypass the temperature
regulators, providing faster temperature adjustments when needed.

The system control components, in addition to the temperature regulators
and selectors, include sensing elements for cabin, duct and amblent air
temperatures, and overheat controls and warning lights. (See figure 1)
The selectors, switch controls, indicators and warning lights are on the
engineer's upper instrument panel. On turbofan alrplanes a menuzal
override control 1s accessible through an access door in the control
cabin floor just aft of the electronics compartment entry grill. A
switch at this locetion interrupts the circuit from air conditioning
controls to the mein cabin temperature control valve during menual
override operation. (See figure 2.)

The r=in cabin outflow air temperatur=s (cabin temperature) and inflow air
(duct) temperature are indicated by a gage on the englneer's instrument
panel. No gage is provided to indicate control cabln temperature.

The temperature control valve for the main cabin or control cabin is
controlled directly by the respective temperature selector for menual
control, or by the temperzsture regulator during sutometic operation.
Selections mads on the temperature selsctors in the "AUTOMATIC" range
are transmitted to the appliceble temperature regulators. Each
regulator includes heating and cooling output relays and three bridge snd
assoclated amplifier circuits that are influenced by the following
temperature sensing elements: (See figure 2.)

(1) A single temperature sensing element in the control cabin meonitors
control cebin air temperatures. Another temperature sensing element
installed in the air return grill monitors the mein cabin eir
temperature. (See figure 1.)

(2) Tempersture sensing elements in control cebin end main cabin inflow
ducts govern the rete of temperaturse change w’ithi? the ducts and
1imt duct temperatures to a meximum of 160° (& 5°)F.

5-C
e 1
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[ 00-sa

D All except Q0-SJA
[T All excepc 00-SIA thru 00-SIE
= 00-sJF and 00-54G
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(> 00-sum
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TEMPERATURE 8ULS
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CONTRQUL CABIN
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i MAIN CABIN TEMPERATURE
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AlR CONDITIONING
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INQICATORS, FLIGHT
ENGR'S PANEL
{SEE OETAILS 8,
C. ANO Q)
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CONTRQLS FLIGHT
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FOR TEMPERATURE
REGULATORS LOGATION
CN TURBQUET AIRPLANES
SEE QETAIL £

12 AELAY PANE!;/ \-
-
L =
L e -
- e. ‘.— /

CABIN

CONTRQOL CABIN

LX-N19996, LX-N20198, LX-N20199
LX-N19997, LX-N20000

MIOQ CABIN
TEMPERATURE

—~MAIN CABIN OUCT suLa (>
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TEMPSAATURE
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MAIN CAZIN OUCT
TEMPESAATURE
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MAIN CA3IN TEMPERATURE
auL8 (STA 330>

LQW PRESSURE TAP
TQ FLIGHT
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QUCT TEMPSAATURE SENSQGR
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\ CONTROL CABIN TEMPERATURE ASGULATOA>
MAIN CABIN TEMPSAATURE AEGULATOR >

Air Conditioning Control and Indicating System Location Diagram
Figure 1 (Sheet 1) 10
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FAM CARIN
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ING | (NG 2 ENG 3 INOC 4
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O COOLER VALVE |

FLIGHT ENGINEER’S LOWER PANEL
DETAIL AE>

-

MAIN CABIN TEMPERATURE
SENSING ELEMENT

AND AFT CABIN TEMPERATURE
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QO 2%
ﬂ MAIN CABIN TEMPERATURE
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FLIGHT ENGINEER’'S UPPER PANEL
DETAIL B>
10 Air Conditioning Control and Indicating System Location Diagram
Jul 15/68 Figure 1 (Sheet 2) 21-5-0

Page 2A



g
MAINTENANCE MANUAL

Ay

At CONDITIONWNG & PRESSURIZATION w
A Fhegumad S0 Au .

bel)
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DETAIL C[E>
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CONTROL CABIN
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REGULATOR
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vaLvg OVRO
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GASPER
AlIR FAN

MAIN CABIN

TEMPERATURE
REGULATOR
DETAIL E>
FLIGHT ENGINEER'S UPPER PANEL
DETAIL D>
Air Conditioning Control and Indicating System Location Dizgram 10
21-5-0 Figure 1 (Sheet 3) Apr 15/70
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F. Adrplanes AF F-BHSU and on, and PAA NT60PA and on, are equipped with two
pressurs gages. A direct reading cabin low pressure air duct gage, on
the flight engineer's panel, indicates the pressure in the distribution
menifold in inches of water. A high pressure gage, actuated electrically
by & pressure transmitter, monitors the pressure in the turbocompressor
crossover duct. The high pressure gage is mounted in the flight
engineer's panel. (See figure 1.)

2. Miscellaneous Control and Indicating System Components

A. Duct Overheat Control

(1) A normally open overheat switch 1s located in the control cabin and
main cabin inflow ducts. Each switch closes at 190°F should the
topping control of the respective temperature regulator faill to
1imit duct temperatures to 160° (t 5)F. Closing of an overheat
switch energizes the respective temperature control vaelve to the
full cool position through an overheet relay and illuminstes an
overheat warning light on the flight engineer's panel. Operation
of a reset switch de-energizes the overheat relay affected,
allowing resumption of temperature control.

B. Overspeed Protection - Air Cycle Machines

(1) Overspeed protection of the air cycle machines is provided by
overheat switches, since temperature is & measure of the energy
level in the machines. Refer to
21-12-0 for turbofan airplanes. Normelly open compressor discharge
and turbine inlet thermal switches close under overheat conditions
t0 energize the respective compressor discharge and turbine inlet
releys.

C. Reset Switch and Overheat Warning Lights

(1) A single "PUSE TO RESET" switch on the flight engineer's panel
controls holding power to the energizing coile of six overheat
relays on turbojet ailrplenes and four overheat relays on turbofan
eirplanes. The releys on turbojet airplanes are controlled by
overheast switches in the control and main caebin ducts, and in the
inlet and outlet ducts of the air cycle machines. The four relays
on turbofan asirplanes are controlled by overheat switches in the
control and maein cabin ducts and in the inlet duct of the air
cycle machines.

9
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On turbojet airplanes operation of any of the overheat relays
11luminates one of six overheat warning lights grouped about the
reset switch. The reset switch 1s of the normally closed momentary
open type. Operation of the reset switch interrupts power to the
coll of the relay affected, causing the relay to be de-energized to
restore system operation.

Turbofan airplanes also have slx overheat warning lighta and a reset
switch. The reset switch 1is located between the main and control
cabin duct overheat lights on the flight engineer's panel. The
reset switch 18 of the normally open momentary closed type and
energlises s reset relay when closed. The reset relay opens holding
circuits to the turbine inlet overheat relays, the main cabin duct
overheat relsy, and the control cabin duct overheat relay. When the
overheat condition 1s corrected, system operation mey be restored by
pushing the reset switch. At the same time the reset switch opens
the air conditioning unit off light and duct overheat light circuits.
The compressor discharge overheat circuit 1s a warning circuilt only
and is not affected by the reset switch.

Power to the reset switch is drawn through a 5 amp "OVERHEAT
CONTROL" circuilt breaker on the radio and T-R circuit bresker panel
(P5), on turbojet airplanes and through a ATR COND OVH'T CONT &
OUTFLOW VALVE LTS circuilt breeker on turbofan airplanes.

Air Conditioning Unit Switches

(1)

(2)

Two air conditioning unit "ON-OFF" switches are ganged together

on the flight engineer's penel. The switches control the left and
right air conditioning pack air valves to start and stop the air
cycle machines, and switch electrical power to the control and main
cabin temperature selectors.

Turbofan airplanes have a manusl override switch to interrupt the
main cabin temperature control velve electrical circuilt during manual
override operation. The switch is a two position "OFF-NORMAL"

switch and is accessible through the manual override cover plate in
the control cabin floor just aft of the lower nose compartment access
door. The switch must be in the "NORMAL" position for normal
operation of the air conditioning control system.

o)
Oct 15/63
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Turbofar alrplanes have two secondary heat exchanger damper swiltches.
The switches are mounted on a bracket of the manusl override
stationary shaft and are mechanically linked to the main cabin
temperature control valve. The switches close the heat exchanger
dampers when the main cabln temperature control valves ACM bypass
velves move to the full open position. There is one switeh for each
alr conditioning pack.

Power is drawn through 5 amp circuit breakers on a-c bus No. 4
circuilt breasker panel (P4). (See figure 2.)

E. Ram Ailr Control

(1)

9
Oct 15/63

A ram air system provides cooling air for the heat exchangers during
ground operation and in flight. To obtain air flow during ground
operation an air mover (turbofan) is required. It is also necessary
to close off the ram air exhaust to obtain proper direction of flow
wlthout disturbing the normsl flight ram ailr system. To obtain this
ability turbofan valve and ram alr exit damper circults are wired
through the landing gear safety relays. Position of the landing
gear safety switch energises and de-energises the safety relay. The
safety reley opens the ram air exlt damper and closes the turbofan
shutoff valve for flight and closes the damper and opens the valve
on lending. A ram sir damper and turbofan shutoff valve is provided
for each air conditioning pack. (See figure 3.)

Turbofan airplanes also have turbofan door, ram air inlet demper, and
ram air exit damper control for moduletion of the ram air system
during flight. Separate switches on the flight engineer's panel are
provided for modulation. The landing gear safety circuitry overrides
rem air modulation to provide full ram air flow and proper direction
of flow on takeoff and landing. The safety releys cause the ram air
inlet demper to go full open, the turbofen exhaust door to close and
the turbofan shutoff valve to close at takeoff. On lending the

inlet dampers, turbofan doors and turbofan shutoff velves open and
the ram air exit dempers close. For description of turbofan ram air
system components see 21-12-0.

21-5-0
Page 5
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F. Low Pressure Duct Gage (All except 00-SJA through 00-SJE)

(1) A low pressure gage, directly connected by tubing to the main
distributicon duct in the ailr conditioning equipment bay, is located
on the flight engineer's upper panel.

G. High Pressure Gage (Turbofan airplanes)

(1) A high pressure gage, actuated electrically by a pressure
transmitter in the air conditloning equipment bay, 1s located on the
flight engineer's upper panel., The pressure transmitter is connected
by tubing to the turbocompressor crossover duct. See Chapter 36,
Pneumatic,

3. Temperature Selectors

A. The control and main cabin temperature selectors are identical units
mounted on the flight engineer's panel., A face dial is divided into
AUTOMATIC and MANUAL ranges, and a rotary selector switch included in the
center is moved to the desired setting. Cabin temperatures between 65
and 85°F (18 and 30°C) can be selected in the automatic range to
influence the cabin bridge of the respectlve temperature regulator.
Manual range selection provides direct operation of the respective
temperature control valve, Three positions in the manual range provide
OFF and momentary WARMER and COOLER selections. When the selector is
turned to either momentary position and then released, it will return to
the OFF position.

B. A neon FAULT light included on the face dial, when illuminated, indicates
malfunctioning of the topring and anticlpator bridge circuits, Faulis in
these circults may not be readily apparent since the ability of the cabin
bridge circuit will not be affected. The fault light is illuminated by
two fault (fail safe) relays included in the temperature regulator.

L. Temperature Remulators (See figure U4,)

A. The control cabin and main cabin temperature regulators are identical
units located as shown on figure 1., Each regulator is connected to three
separate bridge circuits. The bridge circuits are:

(1) Cabin bridge - influenced by the “emperzture selector in the
automatic range, and the cabin Temperature sensing elements.

(2) Anticipator bridge - influenced by an ambient temperature sensing
element and the fast and slow elements *ncluded in the duct
temperature sensing element,

(3) Topping bridge - influenced by 2 duct temperaturs sensing element
to limit duct temperature to 160 (* 5)°F (70 [+ 3]°C).

10
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B. The regulator includes two fault (fail safe) relays which illuminate a
neon fault light on the temperature selector face dia. should a short
circuit or open circuit occur in the topping or anticipator bridge
circuits. A resulting bridge signal of excessive strength will actuate
a fault relay. Also included are heating and cooling output relays, and
a transfer relay that is energized whenever the duct temperature sensing
element has imposed topping control of the air conditioning system.

C. Separate heating, cooling and topping transistorized amplifiers
amplify the signals of the bridge circuits to energize the heating and
cooling output relays as required.

D. Included with the cabin bridge circuit are two thermopulse heaters.
The heaters are located within the regulator body, each adjacent to a
bridge circuit resistance whig¢h changes value in proportion to heat
acquired from the thermopulse heater. Thermopulse heater current is
drawn separately from the regulator heating and cooling output relays
when either is energized by cabin demands., Transfers of heat from =a
thermopulse heater to the adjacent bridge resistance provides pulsating
cancellation of the bridge circuit input signals to the respective
heating or cooling amplifier, in turn resulting in cycling of the
heating or cooling output relay in use. Cycling of the output relays
controls temperature overshoot and slows the rate of temperature change
rroduced within the cabin.

5. Temperature Sensing Devices

&, Control Cabin Temperature Sensing Element

(1) The control cabin temperature sensing element changes resistance
in proportion to control cabin air temperatures. Resistance
changes influence the cabin bridge of the control cabin temperature
regulator. Resistance of the element at TO°F is 312 (+ 0.6) ohms.

(2) The sensing element is mounted in a case behind a protective grille
on the rear bulkhead of the control cabin, 5 inches to the right of
the entry door frame. The case is vented overboard to ensure
movement of control cabin gir across the sensing element. In some
airplanes the vent air is ducted with the electronic equipment bay
cooling air. On others the vent air is ducted directly overboard
through a venturi line, left of the nose wheel well.

B. Control Cabin Duct Temperature Sensing Element

(1) The control cabin duct temperature sensing element embodies two
separate elements that change resistance in proportion to duct air
temperatures. Resistance changes influence the topping and
anticipator bridges of the control cabin temperature regulator to
limit duct temperatures and control the rate of temperature change
produced within the control cabin.

6
Aug 15/66 21-5-0
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The topping bridge element has a resistance of 104 (t 0,2) ohms at
70°F. The anticipator bridge element is divided into fast and slow
elements each having a resistance of 104 (+ 0.2) ohms at 70°F,
Response time lag in the slow element is caused by a brass core,
Since the output signals of the fast and slow elements are applied
to opposing sides of the bridge, the bridge responds to differential
current flow during changes in temperature.

The sensing element is located in the control cabin air distribution
duct at sta, 370 in the lower nose compartment, right side,

Control Cabin Duct Overheat Switch

(1)

(@)

Main

(1)

(2)

(3)

Main

(1)

The control cabin duct overheat switch is a normally open type
thermal switch that closes to energize the control cabin duct
overheat relay should duct temperatures attain 190 (+ 5)°F, and
illuminate an overheat warning light.

The overheat switch is located in the control cabin air distribution
duct sta. 260 - 384, in the lower nose compartment, right side.

Cabin Temperature Sensing Element

The main cabin temperature sensing element changes circuit
resistance in proportion to main cabin temperature experienced.

A resistance change influences the cabin bridge of the main cabin
tempefature regulator. The resistance of the element is 312 ohms
at 70°F,

On 00-SJA through 00-SJG the element is installed in the right air
return grille at approximately body station 600F. On 00-SJH the
element is installed in the left air return grille at approximately
body station 1110.

On 00-8JJ and on, the element is installed in a box mounted to the
structure behind the hatrack at station 1150. The box is connected
to an air source and pickup in the hatrack bullnose for the
passenger configuration, and to a ceiling supported air source
pickup for the cargo configuration.

Cabin Duct Temperature Sensing Element

The main cabin duct temperature sensing element embodies two
separate elements that change resistance in proportion to duct air
temperatures, Resistance changes influence the topping and
anticipator bridges of the main cabin temperature regulator to limit
duct temperatures and to control the rate of temperature change
produced within the main cabin,

o
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The topping bridge element has a resistance of 104 (* 0.2) chms at
70°F. The anticipator bridge element is divided into fast and slow
elements, each having a resistance of 104 (£ 0.2) ohms at T70°F,
Response time lag in the slow element is caused by a brass core.
Since the output signals of the fast and slow elements are applied
to opposing sldes of the bridge, the bridge responds to differential
current flow during changes in temperature.

The sensing element 1s located in the right branch of the
conditioning air distribution manifold in the air conditioning

distribution bey.
Cabin Duct Overheat Switch

The main cabin duct overheat switch 1s a normally open type thermal
switch that closes to energize the wm2in cabin duct overheat relay
should duct temperature attain 190 (* 5)° F, and illuminate an
overheat warning light.

The overaeat swiltch 1s located 1n the right branch of the
conditicaned alr distribution manifold in the air conditioning
distribuvzion bay.

G., Ambient Air Temperature Sensing Elements

(1)

(2)

An ambi:nt air temperature sensor, exposed to ram alr in the left
ram air intake, influences the anticipator bridge of the main
cabin t.mperature regulator. A second sensor, in the right ram
air int: ke, influences the anticipatcr bridge of the control cabin
tempera-ure regulator. The element housing encloses a fast and a
slow el-ment, each having a resistance of 104 (+ 0,2) ohms at 70°F,
Respons: time lag in the slow element 1s caused by a brass core,
Since t..e output signals are applied to opposing sides of the
bridge, the bridge responds to differential current flow during

temperacure changes,

The ambient air temperature sensing elements are installed in the
ram air ducts. (See figure 1.)

l 6. Temperature Indicating System (See figure 5.)

A, Main Cabin Duct Temperature Indicating Sensor

(1)

(2)

5
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The main cabin duct temperature indicating sensor transmits duct
temperatures to a remote reading gage on the flight engineer's

panel through a two-position selector switch on airplanes AF F-BHSA
thru F-BLCF and SABENA 00-SJA thru 00-SJK, or a four-position rotary
switch on all other airplanes,

On airplanes AF F-BHSA thru F-BHSD and SABENA 00-SJA, the main cabin
duct sensor is located in the left branch of the conditioned air
distribution manifold in the ailr conditioning distribution bay. On
all other airplanes, the duct sensor is located in the right branch

of the same duct,

21-5-0
Page 13
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B. Main Cabin Temperature Indicating Bulb

(D) The main cabin temperature indicating bulb trensmits cabin .
outflow alr temeratures to a remote reading gage on the flight
engineer's panel through a selector switch., Cabin outflow air
temperatures are representative of temperatures existing within the
cabin,

(2) On 707-329 airplanes, the bulb is located in the air return grille
in the main cabin., (See figure 1.)

(3) On 707-329C airplanes, there are three different configurations of
buld installation, (See figure 1.)

(a) On 00-SJH, the bulb 1s located in the alr return grille in the
main cabin.

(b) On 00-8JJ and 00-SJK, the bulb is installed in a box mounted to
structure behind the hatrack at station 1150.

(¢c) On 2ll airplenes except those listed in (a) and (b), three bulbs
are installed in boxes mounted to structure behind the hatrack,
One is at station 1150, the two others are at station 600 and
T90. In the installations, the boxes are connected to an air
pickup in the hatrack bullnose for passenger configuration and
to a celling support ailr source pickup for the cargo
configuration.

C. Main Cabin Temperature Gage and Selector

(1) The main cabin temperature gage and selector indicates temperatures
existing within the main cebin and the main cabin duct. A two
position switch on some airplanes and a four-position rotary switch
on other airplanes selects the indication required. (See figure 5
for switch effectivity.) Power 1s drawn from a 5 amp circuit
breaker on the 28 volt ac bus, on circuit bresker penel P7.

(2) The gage and selector are mounted on the flight engineer's panel.

10
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Trouble Shooting
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ATR CONDITIONING CONTROL AND INDICATING SYSTEM - TROUBLE SHOOTING

1l. General

A.

Trouble shooting of the main and control cabin temperature controls may
be accomplished by observing the response of the temperature control valve
assemblies to selections made on the respective temperature selectors.
Pressurized operation of the air conditioning system is not required.

2. Prepare for Trouble Shooting Tempersature Controls

A. Provide external electrical power to airplane.
B. Close all air conditioning circuilt breakers on ac bus No. 4 circuit
breaker panel (Ph).
C. Close all air conditioning circuit breakers on radio and T-R circuit
breaker panel (P5).
D. Close air temperature indicator circuit breaker on 28-volt circuit
breaker panel (P7).
E. Check that main cabin temperature control valve manual override is
disengaged.
F. Check that control cabin manual air shutoff valve is open.
G. Check that selector knobs on temperature selectors are secure.
Mar 15/60 21-5-0
Revised Page 101
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3. Main Cabin Temperature Controls Trouble Chart

Position air condition-
ing unit switches to
"ON." Move main cabin
temperature selector to
10°F above or below
present cabln tempera-
ture.

|
| |

MAIN CABIN DUCT OVERHEAT FAULT LIGHT ON TEMPERA-

LIGHT ILLUMINATES. TURE SELECTOR ILLUMI-

NATES.

Press reset switch. If
light illuminates when
reset switch is re-
leased, check continuity
of main cabin duct over-
heat switch. TIF -

Check circuits from

main cabin tempera-
ture regulator through
main cabin duct tempera-
ture sensor and through
ambient air temperature
sensing element in left
| ram air intake for con-

CONTINUITY - Replace de-| Nyo CONTINUITY - Replace tinuity. IF -
fective overheat switch.

defective main cabin
duct overheat relay,R6L.

CONTINUITY - Replace NO CONTINUITY - Repair

main cabin temperature | wiring or replace de-

regulator. fective temperature
sensor.

®
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MATN CABIN TEMPERATURE
CONTROL VALVE ASSEMBLY
FAILS TO RESPOND PROP-
ERLY.

Move temperature
selector to manual
"WARMER" and "COOLER"
while observing main
cabin temperature con-
trol valve assembly.
I =

MAINTENANCE MANUAL

CONTINUED ON
FOLLOWING PAGE

MAIN CABIN TEMPERATURE
CONTROL VALVE ASSEMBLY
RESPONDS PROPERLY TO
SELECTIONS IN MANUAL
RANGE OF TEMPERATURE
SELECTOR ~ Check circuit
from main cabin tempera-
ture regulator through
main cabin temperature
sensor for continuity
and check that resis-
tance of sensor is ap-
proximately 312 ohms.

IF -

CONTINUITY AND RESIS-
TANCE OK - Replace main
cabin temperature regu-
lator.

CONTINUITY AND RESIS-
TANCE NOT OK - Repair
wiring or replace defec-
tive sensor.

21-5-0
Page 103
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CONTINUED FROM
PRECEDING PAGE

MAIN CABIN TEMPERATURE
CONTROL VALVE ASSEMBLY
FAILS TO RESPOND PROP-
ERLY TO SELECTIONS IN
MANUAL RANGE OF TEMPERA-
TURE SELECTOR - Check
for power to pin "A" of
main cabin temperature
control valve assembly
motor while holding
temperature selector in
manual "WARMER." IF -

|

POWER - Remove motor and
supply power. IF -

NO POWER - Check circuit
from pin "A" of motor to
pin "F" of main cabin
temperature selector for
continuity. IF -

MOTOR OPERATES - Locate
and replace sticking
valve

MOTOR DOES NOT OPERATE -
Replace motor.

21-5-0
Page 104

|

CONTINUITY - Check cir-
cuits from main cabin
temperature selector to
ac bus No. 4 circuit
breaker panel (P4) for
continuity. IF -

NO CONTINUITY - Repair
wiring or replace faulty
LH duct overheat relay,

REL.,

1

NO CONTINUITY - Repair
wiring or replace defec-
tive air conditioning
unit switches.

CONTINUITY - Replace
main cabin temperature
selector.

END

®
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ATR CONDITIONING CONTROL AND INDICATING SYSTEM -
MATNTENANCE PRACTICES

1. Adjustment/Test Air Conditioning Control and Indicating System

A. Test Manual Temperature Control

(1) Close air conditioning pack control circuit breakers on a-c bus
no. 4 circuit breaker panel. (Ph).

(2) Operate air conditioning control switches to "ON."

(3) Holding control cabin and main cabin temperature selectors to
"WARMER" then to "COOLER" shall cause the respective tempersture
control valves to move to the full heat and full cold positions.
The valve position indicators may be observed to determine valve
position.

B. Test Automatic Temperature Control

NOTE: Cabin temperature should be first established at a temperature not
greater than 85°F (30°C) for the following test:

(1) Close air conditioning pack control circuit breakers on a-c bus
no. 4 eircuit breaker panel (Pk4).

(2) If ambient temperature is 65°F (18°C) or above, test operation as
follows: ~

(a) Select existing cabln temperature as accurately as possible
on the main cebin temperature selector and close the left air
conditioning control switch. The maln cabin tempersture control
valves shall remaln stationary. If the velves do operate, they
shall stop when the selector 1s repositioned at some point
within + 4°F (+ 2°C) of the selected temperature.

(b) The main cabin temperature control valves shall move to full
heat when the respective selector is placed 5°F (3°C) above the
exlsting cabin temperature.

(¢) The main cabin temperasture control valves shall move to full
cold when the main cabin temperature selector is placed 5°F
(3°C) below existing cabin temperature.

(3) If cabin temperature is below 65°F (18°C) test operation as follows:

®

Jul 15/59 21-5-0
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(a) Select a temperature above existing cabin temperature on the
main cabln selector. The main cabin temperature control wvalve
shall move to full hot.

(b) Apply heat from a heat lamp to the main cabin temperature
sensor. The respective regulator shall pass through a period
of balance (no pulsing) and then drive the temperature control
valve toward cold.

(%) Close right air conditioning control switch. Repeat steps 2 or 3
above with respect to the control cabin temperature control
equipment.

C. Test Duct Overheat Switch Circuit Operation (Main and Control Cabins)

(1) Close the overheat control circuit breaker on radio and T-R circuit
breaker panel (P5) and select "WARMER" in the manual range until the
temperature control valve reaches full hot.

(2) Momentarily short terminals 1 and 2 of the respective overheat
switch terminal strip.

(a) The main cabin temperature control valve shall move to full
cold when the main cabin duct overheat switch terminals are
shorted and the main cabin duct overheat switch warning light
shall illuminate,

{b) Press the overheat reset switch. The main cabin duct overheat
warning light shall go out.

(c) The control cabin temperature control valve shall move to full
cold when the control cabin duct overheat switch terminals are
momentarily shorted and the control cabin duet overheat warning
light shall illuminate.

‘d) Press the overheat reset switch. The control cabin duct
overheat warning light shall go out.

D. Test System Operation
(1) Connect ground service cart {Boeing 502-11B or equivalent) tc the
pneumatic ground service air connection and supply air. Connect

115/200 volt 5 phase external power and energize the T-- buses.

12, Close cabin doors and windows.

®

21-5-0 Jul 15/59
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(3) Operete cebin altitude selector to 1000 feet below field level,
(4) Close following circuit breekers, located on panels P4 end PS,
(a) A/C manual override
(b) A/C hot eir turbofan, and exheust air valves
(¢) Left A/C pack control
(d) Right A/C pack control
(e) Safety and oil cooler relays
(f) A/C overheat control
(5) Check control cabin air conditioning system operation as follows:

(e) Place the left A/C switch to "ON," The rem air exit dampers
shall be closed and the turbofan velves shall be open. The
left turbofen shall opersate,

NOTE: The A/C control switch geng ber should be temporarily
removed to perform the following checks,

(b) Hold the control cebin temperature selector knob to menual
"WARMER'", Wermer air shall be delivered at the control cebin
outlets., Hold the selector to permit the duct overheat sensors
to reach cut-out temperature, The control cebin duct overhest
lamps shall light if overheat temperatures are attaineble and
the control cabin outlets shall then dischaerge cool eir,
Release the selector knob and press the overheat reset switch.
The overheat lamp shall go out and normal operetion shall be
restored,

NOTE: This test will not be possible unless duct air
temperature can be raised to epproximately 200°F (95°C).
Time allowance should be made for duct temperesture lag.

6 :
Jul 15/59 21-5-0
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(6)

(c)

(@)

(e)

gy

MAINTENANCE MANUAL

Hold the control cabin temperature selector knob to manual
"COOLER"., Cool air shall be delivered at the control cabin
outlets.

Place the selector knob to a temperature at least 5°F (3°C)
above and below ambilent cabin temperature in the automatic
range, and note that a steady flow of air i1s delivered from
the outlets at a temperature related to the selector setting.
The temperature of the delivered air should remain constant
and not cause discomfort.

No overheat warning lamps shall light under automatic control.

Check main cabin air condltioning system operation as follows:

(a)

(v)

Operate right air conditioning control switch to "ON"., The
right turbofan shall operate.

Operate main cabin temperature selector knob as in (5) (b), (¢),
and (d) above, Similar results shall be observed in the main
cabin.

No overheat warning lamps shall light under automatic control.

11
Apr 15/68
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TEMPERATURE REGULATOR - REMOVAL /INSTAITATION

| 1. Remove Regulator (See figure LOl.)

A. Oven alr conditioning control circuit breekers on penel Pl.

| B. Wheres necessary, remocve bolts holding J23 reley shield cover in place and
remove relay shield cover.

C. Disconnect ground wire and electrical connactor on regulator.
D. Remove mounting screws and remove regulator.

2. Install Regulator®” (See figure 4Ol.)

A. Position regulator and install mounting screws.
B. Connect electrical connector and ground wire.
| C. Where necessary, position J23 relay shield cover and attach with bolis.

D. Close circuit breakars,

10

Apr 15,70 al-5-21
+

Page LOL



BOEINC 1/
o s

o= L
MAINTENANCE MANUAL

MAIN CABIN
TEMPSAATURE
AEGULATORIT>
SEZ OETAIL A

CONTARQL CA8IN
TEMPERATURE
REGULATOR|>
SEZ QETAILA

MAIN CABIN
TEMPERATURE
AEGULATOR [ >—
SES QETAIL 3

Qe MAIN CABIN
;EMPERATURE
SGULATOR[
SEE OETAIL aD

CONTRQL CABIN CONTRQUL CABIN
TEMPSAATURE TEMPSARATUAE
AEGULATOR[T >

e REGULATOAR(3
SEE QETAIL 8 SEE OETAIL3>

MAIN CABIN
TEMPERATURE
REGULATOR
§EE OETAIL S
CONTRQL CA8BIN
TEMPEAATURE
REGULATOR

SEE QETAIL 3

123 RELAY SHIELCE>

DETAIL A [ Y7 ¥ 7
/'/ // / i
i

TEMPEAATURE / e
AEGULATOR ——
D Turbojet airplanes '/" ,'/ X
(> sv 00-suH, 00-SH, . e Y ; T
0C-SIK N N
SA ZS-SAD, ZS-SAE . /
LY 4X-ATR b ,E/ ~—\\
% ...{”///l o ;

Al TCA & RT MOUNTING & N\ gl Y S\ £
D CA SCHEW.——-—E&=—_ &\——_}' i SUPPQAT
[ sn  All except > = B ) .

sa  ZS-SAD, ZS-SAE ‘ -_,.———\.17'8";_ _

Ly All excape> W

DETAIL 3
21-5-21 Main and Control Cabin Temperature Regulators Installation 10
page 402 Figure 401 apr 15/70
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TEMPERATURE SENSING DEVICES - MAINTENANCE PRACTICES

1. Removal/Installation Contrcl Cabin Temperature Sensing Element

A. The contrcl cabirn temperature sensing element is mounted on the rear
bulkhead of the control cabin. (See figure 201.)

B. Remove Sensing Element

(1) Open air conditioning control circuit breakers on circuit breaker
panel PhL.

(2) Remove protective grille cover plate.

(3) Disconnect electrical connector on sensing element.

(4) Remove atvachins screws and remove sensing element.
C. Install Sensing Element

(1) Position sensing element and install atiaching screws.

(2) Connect electrical connector.

(3) 1Install protective grille cover plate.

(4) Close air conditioning control circuit breakers on circuit
breaker panel Pk,

VENT LINE

Control Cabin Temperature Sensing Element Installation
March 15/59 Figure 201 21-5-31
Peze 201
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2. Removal/Installation Control Cabin Duct Temperature Sensing Element and
Duct Overheat Switch

A. The control cabin duct temperature sensing element and overheat switch
are located in the control cabin air distribution duct, sta. 360 to 384,
in the right side of the lower nose compartment. Removal and
installation are similar. (See figure 202.)

B. Remove Sensing Element/Overheat Switch
(1) Open air conditioning circuit breakers on circuit breaker panel
Ph/open overheat control circuit bresker on circuit breaker panel
PS'
(2) Disconnect electrical connector on sensing element.
(3) Remove attaching screws and remove element.
C. Install Sensing Element/Overheat Switch

(1) Position sensing element and install attaching screws.

(2) Connect electrical connector.

(3) Close air conditioning circuit breskers on circuit breaker panel

Ph/close overheat control circuit breaker on circuit breaker panel
P5.

upP
——ATTACHING SCREW

FWD ELECTRICAL CONNECTOR

ATTACHING SCREW

H r

TEMPERATURE\
SENSING ELEMENT

TO TERMINAL STRIP

OVERHEAT SWITCH

Control Cabin Duct Temperature Sensing Element
and Overheat Switch Installation 6
21-5-31 Figure 202 Mar 15/59
Page 202
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3. Removal/Installation Mein Cabin Tempersture Sensing Element (00-SJA thru

00-SJH)

A,

c-

On turbojet airplanes, the main cabin temperature sensing element is
installed in the right air rsturn grille at approximately station 600 F.
(See figure 203.) On 00-SJH, the element is installed in the left air
return grille at approximately sta. 1100.

Remove Mein Cebin Temperature Sensing Element

(1) Operate left and right eir conditioning control switches to "OFF."
(2) Open following circuit breakers:

() On a-c bos No., b circuit breaker panel (Phk): "AUTO PACK
CONTROL," "MANUAL PACK CONTROL."

(b) On radio end T-R circuit breaker panel (P5): "AIR COND OVH'T
CONT®ROL "

(3) Remove grille cover plate attaching screws.
(k) Pull down grille cover plate with element attached,
(5) Disconnect electrical connector,

(6) Remove element attaching screws and separate element from cover
plate,

Install Main Cabin Temperature Sensing Element
(1) Attach element to grille cover plate with element attaching screws.
(2) Connect electrical connector.

(3) Position grille cover plate and install attaching screws.

ELECTRICAL DADO

CONNECTOR [ PANEL
ABIN AIR
GRILLE COVER PLATE | ! RETURN GRILL
ATTACHING SCREWS ; !
‘ _\\ W

GRILLE COVEP PLATE —
EFFECTIVITY
ELEMENT ATTACHING
00.SJA THRU 00-.SJH SCREWS
10 Main Cabin Temperature Sencsing zlement Installation
Dec 15/65 Figure 203 2l-5-31

Page 203
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(4) Close the following circuit breakers:

(a) On a-c bus No., 4 circuit breesker panel (P4): "AUTO PACK
CONTROL, " 'MANUAL PACK CONTROL."

(b) On radio and T-R circuit bresker panel (P5): "AIR COND OVH'T
CONTROL. "

L, Removal /Installation Main Cabin Temperature Sensing Element (SABENA 00-SJJ
and on, IIA EI-ANV and on)

A, General
(1) The main cabin temperature sensing element is installed in a box
mounted to the structure behind the hatrack at station 1150. The
box is connected to an air source and pickup in the hatrack bullnose
for the passenger configuration, and to the celling supported air
source pickup for the cargo configuration.
B. Remove Main Cabin Temperature Sensing Element (See figure 204,)
(1) Operate left and right air conditioning control switches to "OFF,"
(2) Open following circuit breakers:

(a) On a-c bus No, 4 circuit breaker panel (P4): "AUTO PACK
CONTROL, " '"MANUAL PACK CONTROL."

(b) On radio and T-R circuit breaker panel (PS5): "AIR COND, OVH'T
CONTROL, "

(3) Remove closure panel to gain access to sensing box.

(4) Remove the four bolts holding the temperature sensing box.
(5) Disconnect flex hose to air inlet pickup line.

(6) Disconnect electrical connector from sensing element.

(7) Remove two bolts from flange of sensing element and remove sensing
element from sensor box.

C. Install Main Cabin Temperature Sensing Element

(1) 1Insert sensing element in sensor box and fasten sensing element with
two bolts.

(2) Connect electrical connector to sensing element.

10
21-5-31 Dec 15/65
Page 20L +



LIEER
MAINTENANCE MANUAL

o7

(3) Connect flex hose to air inlet pickup line.

(4) Position sensing box and fasten in place with four bolts,
(5) 1Install closure panel.

(6) Close the following circuit breakers:

(a) On ac bus No, U4 circult breaker panel (P4): AUTC PACK CONTROL,
MANUAL PACK CONTROL,

(b) On radio and T-R circuit breaker panel (P5): AIR COND OVH'T
CONTROL.,

STA 1150 HATRACK
BULLNOSE

CABIN AIR

CABIN AIR INLET
FLOW IN
TEMPERATURE EFFECTIVITY
All except:
CAL NI7321 thru NI7324
FTL N322F and N323F
11A EI-AMW and EI-ANO

SABENA 0O-SJA thru 00-SJH

ALTERNATE (CARGO)
CABIN AIR INLET —

TO EXHAUST
VENTUR!
10 Main Cabin Temperature Sensing Element Installation
Jul 15/68 Figure 20k 21-5-31
E
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Samoval /Installation Main Cabin Duct Temperature Sensi Element and Duct

Sverheat Switch

A. The main cabin duct temperature sensing element and overheat switch are
located in the right branch of the conditioned air distribution manifold

in the air conditioning distribution bay. Removal and installation are

similar. (See figure 205.)
B. Remove Sensing Element/Overheat Switch
(1) Open air conditioning circuit breakers on circuit breaker panel
Ph/Open overheat control circuit breaker on circuit breaker panel P5.
(2) Disconnect electrical connector on sensing element.
(3) PRemove mounting screws and remove element,
C. Install Sensing Element/Overheat Switch

(1)
(2)

(3) Close circuit breakers on circuit breaker panel PL/Close overheat
control circuit breaker on circuit breaker panel PS5,

Position sensing element and install mounting screws.

Comnect electrical connector.

TO TERMINAL STRIP —
ATTACHING SCREW '

ATTACHING
SCREW
TEMPERATURE -~ ELECTRICAL
INDICATING CONNECTOR
SENSOR
¢ y /
;G =
QVERHEAT SWITCH 7 + L (a2
/,/('7; ] ¥, 4'/ '...".
,"/ ‘_)" /" 7 ) \/‘.?\y
z 3 T e
¥ g A
g 4.7 5
> sy
\\.f/— w
\\‘
: -
TEMPERATURE

SENSING ELEMENT

Main Cabin Duct Temperature Sensing 10
5-3L Zlement and Overheat Switch Installation Dec 15/65
s 206 Figure 205 b
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| 6. Eemoval /Instelletion Ambient Air Temperature Sensing Elements
A, The ambient air temperature sensing elements are installed in the le?f
and right ram air ducts, adjacent to the forward end of each secondary
heat exchanger, Access is gained through the air conditioning equipment
| bay doors. (See figure 206.)
B, Remove Sensing Element
(1) Open eir conditioning circuit breaker on circuit breaker panel PL,
(2) Disconnect electricel connector on sensing element,
(3) Remove mounting screws and remove element,
C, 1Install Sensing Element
(1) Position sencing element and install mounting screws.
(2) Connect electrical connector,

(3) Close air conditioning circuit breakers on circuit breaker pansl P,

— RIGHT RAM AIR
INTAKE (REF)

) f——— LEFT RAM AIR

INTAKE (REF)

ICE GUARD (REF)

ATTACHING SCREW

ELECTRICAL CONNECTOR

~

10 Ambient Air Temperature Sensing Element Installation )
Dec 15/65 Figure 206 21-5-31
+ ; Page 207






BOEING
. JMZZ&:& "
"_17'5'0’—)}
MAINTENANCE MANUAL

\ TEMPERATURE TNDICATTING SYSTEM - MATNTENANCE PRACTICES

1. Removal/Installation Main Cabin Duct Temperature Indicating Bulb

A, The main cabin duct temperature indicating bulb 1s located in the
conditioned air distribution manifold in the air conditioning
distribution bay. When installing new bulb remove the AN900-10 gasket
from temperature bulb and replace with BAC P11K10 "O" ring. Refer to
Boeing 707 Illustrated Parts Catalogue.

B. Remove Temperature Indicating Bulb

(1) Open temperature indicator circuit breaker on 28 volt a-c circuit
breaker panel (P7).

(2) Disconnect electrical connector on temperature indicating bulb,
(See figure 201.)

(3) Unscraw indicating bulb from duct and remove bulb.

TEMPERATURE
INDICATING
BULB=—— ELECTRICAL

CONNECTOR

TEMPERATURE

NDICATING TEMPERATURE
N BUILB SENSING ELEMENT ——
[
ELECTRICAL

~ CONNECTOR

| EFFECTIVITY | |.  eFrectivity |
AF F-BHSA THRU F-BHSD AF F-BHSE AND ON

BOAC G-APFB ONLY
SABENA 00-SJA AND 00-5J8
DLH D-ABOB

9
Apr 15/65
+

BOAC G-APEC AND ON
SABENA 00-5JC AND ON
DLH D-ABOC AND ON

Main Cabin Duct Temperature Indicating Bulb Installation
Figure 201

21-5-61
Page 201
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C. Install Temperature Indicating Bulb
(l)\ Screw bulb into pad on air distribution manifold,
(2) Connect electrical connector,
(3) Close circuit breaker opened in step 1.B. (1).

2. Removal/Instsllation Main Cabin Temperature Indicating Bulb (SABENA 00-SJA
thru 00-SJH)

A, The main cabin temperature indicating bulb is installed in the air
return grille, Refer to 21-5-0, figure 1, for bulb location, (See
figure 202.)

SEE DETAIL C

DADO PANEL

ELECTRICAL
CONNECTOR

MOUNTING
SCREWS

!
1

CABIN TEMPERATURE
INDICATING BULB

EFFECTIVITY

SABENA 00-SJA THRU 00-SJH

CABIN AIR
RETURN GRILLE

DETAIL A

Main Cabin Tempersture Indicating Bulb Installation 10
21-5-61 Figure 202 (Sheet 1 of 2) Dec 15/65
Page 202 +
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2. Remove Temperature Indicating Bulb

(1) Open temperature indicator circuit breaker on 28 volt a-c circuit
breaker panel (P7).

(2) On eairplanes AF F-BHSA thru F-BHSG, SASENA 00-SJA thru 00-SJE,
BOAC G-AFFB thru G-APFP and DLH D-ABOB thru D-ABOG, remove dado
panel. Refer to Sidewall Lining and Insulation, Chapter 25.

(3) Remove mounting screws and pull bulb and mounting bracket clear of
cabin air return grille.

(k) Disconnect electrical connector from bulb.

(5) Remove nut and washer attaching bulb to mounting bracket and
separate bulb from bracket.

— CABIN TEMPERATURE
INDICATING BULB
CABIN TEMPERATURE
WASHER rg%“c INDICATING BULB
i ELECTRICAL CONNECTOR
| Ny NUT
] . WASHER
\..
R ELECTRICAL CONNECTOR
1) [z
= = < 9N
—— —-c/ \\\ - ) \‘
9 \ \‘\<;: A
’ . Nis
2 e MOUNTING N
SCREWS §m—— CABIN AIR
B . RETURN GRILLE
CABIN AIR \\I‘\
RETURN GRILLE NG
Q FWD %
D
MOUNTING SCREWS i
L—— MOUNTING BRACKET
|  EFFECTIVITY | [ EFrecTivity |

AF F-BHSR THRU F-BHSZ AF F-BLCA THRU F-BLCC

S
Apr 15/65
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SABENA 00-SJF AND 00-5JG
BOAC G-ARRA THRU G-ARRC
DLH D-ABOV

DETAIL B

SABENA 00-SJH
BOAC G-ASZF AND G-ASZG
DLH D-ABOT, D-ABUA, AND D-ABUE

DETAIL C

Main Cabin Temperature Indicating Bulb Installation
Figure 202 (Sheet 2 of 2) 21-5-61
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C. Install Temgerz*:ure Indicating 3ulb

(L) Position sensor in mounting bracket znd install washer and gut
which aolds oulb 1in bracket.

(2) Conrect electrical caonnector to bulb.
(3) Position mounting bracket and install mounting screws,

(4) Install dado anel 1P removed in step 2.3.(2). Refer to Sidew=ll
Lining ard Insulsation, Chagter 25,

(5) Close circuit breaker arened in step 2.3.(1).

3. Removel/Installation Main Cabin Temrerature Indicating Bulh

A. Genersl
(1) The wain csbin temperature indicating bulbs are Installed In boxes
mounted to the structure behind the hatrack. The baxes are
caonnected to an alr source and pilckup in the hatrzck bullnose for
the rassenger configuration, and to the ceiling suprorted air
source pilckup for the cargo configuratian,
3. Remove Main Cabin Temrerature Sensing Element (Ses figure 203.)
(1) Operate left and right 2ir ccnditioning cantrol switches to "OFF."
(2) Ogen temrerature indicator circuit breaker on penel P7.
(3) Remove closure renel tao gain access to sansing box.
(4) Remcve the four bolts holding the temperziure sensing box.
(5) Disconnect flex hose ta air inlet gpickup line,
(A) Disconnact electrical comnector Prom bulb.
(7) Unscrew bulb from bass and remove bulb from sensar box.
C. Install Main Cabin Temperature Indicating Bulb
(1) Thread bulb inta sensor box.
(2) Connect elactrical comnector to sulb,
(3) Ccnnect flex hose to air inlet piclkup line.

o w2

(4) ZPosition sensing box and fasten in place with four bolts.

(3) Iastall closure renel.

(8) Close temperature indlcaftor on circuit gresker ganel 27,
Qo
Jul 15/68

SN REV Jul 31/99
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/ .
/)//—: STA-1150 > .

£?£1E77ij; C;?y;;ﬂzz;zg

1

J

——STA.790 >
STA-600F (>
ALTERNATE (CARGO}
HATRACK CABIN AIR INLET 1
BULLNOSE

CARGQO CONFIGURATION
STA-600H, 790 AND 1150

D All TCA & RTCA
[> All TCA & RTCA

CABIN AIR
INLET

PASSENGER CONFIGURATION
STA-600F, 790 RH AND 1180 LH

TEMPERATURE

CABIN AlIR suLs TEMPERATURE

L TEMPERATURE
SENSOR

STA-1150 LH >

:25::’;”57 L— ro exnausT
VENTURI

10 . Lr_ P . : 21-5-6
Jul 15/68 Main Cabin Temperature Bulb Installation page 20

Figure 203
SN REV Jul 31/99
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ATR DISTRIBUTION SYSTEM - DESCRIPTION AND OPERATION

1. General

A, The air distribution system consists of two separate duct systems for
directing conditioned air, and semiconditioned or cool air to the main
and control cabins. (See figures 1 and 2.)

B. The conditioned air system (figure 1) is in turn subdivided to supply
the main and control cabins separately. A flow controller in the control
cabin duct assures the proper divislon of flow to both cabins. A relief
valve 1s also included in the same duct to prevent duct damage from
excessive pressure. A manual shutoff valve in the duct permits shutting
off airflow to the control cabin. Conditioned air is also used for
cooling the pilot's and copilot's instrument panels on turbofan
airplanes. On some airplanes electric heaters are installed at the pilot
and copllot foot outlets and on spray tubes along the pilot and copilot
window sill. Refer to 21-42-0, Control Cabin Heating System.

C. Distribution of conditioned alr to the main cabin 1s through a free-
flowing duct system leading fore and aft beneath the floor. Individual
riser ducts branch off below each window panel to provide flow throughout
the cabin. Orifice restrictors in each riser balance the flow. The air
is directed from the risers through the cabin sidewall between the
insulation and interior lining either through air distribution bags or
through plastic ducts. The air enters the cabin through the cove light
grille and on some airplanes also through an alr grille, equipped with
controllable damper, located in the aft ceiling area. Air then is
exhausted from the cabin through air exlt grilles into outflow holes in
the sidewall just sbove the floor. (See figure 1.) The exhausted air
then passes around the cargo compartment Interior lining and out the
outflow valves. Refer to Pressurization Control and Indicating System.

D. Cargo airplanes do not have riser ducts from the conditioned air system
in the cargo door area. Instead heating blankets are provided to malntain
warmth in the door area.

9
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SPRAY TUBES

SEE DETAIL €
SEE DETAIL 8

HEATERS

CONTROL CABIN AIR
DISTRIBUTION SYSTEM >

SFE DETAIL 8

CONTROL CABIN
CONDITIONED AR
OQUTLET (TYPICAL

CONTROL CABIN CONDITIONED DSABENA 00-SJA theu 00-SJK
AIR DISTRIBUTION SYSTEM (> AR LV-ISA they LV-ISD
[>aAn Tca &« RTCA
Conditioned Air Distribution System 21-6-0
L0 Figure 1 (Sheet 2) Page 3
Jul 15/68
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PILOTS FOOT WARMER >
(SEE DETAILE [>)

INSTRUMENT COOLING
AIR EXHAUST OUTLET

CONDITIONED
AIR OUTLET

DETAIL B

ACCESS
DOOR

i—comaon. CABIN FLOOR

e & LN POINTER AND

/ mr ASSEMBLY

-

CONTROL CABIN
CONDITIONED AIR DUCT

MANUAL
DETAIL-C SHUTOFF

VALVE
BUTTERFLY

Conditioned Air Distribution System
21-6-0 Figure 1 (Sheet 3)
Page L

LIGHT SHIELD

INSTRUMENT COOLING
NOZZLE[>

(SEE DETAIL E[T>)
(TYPICAL BOTH PILOTS)

INSTRUMENT
COOLING NOZZLE

I

DETAIL E>

PILOTS
FOOT
WARMER
DIFFUSER

10
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Semiconditioned or cool air flows through individual alr system ducts
located behind the cove lights to individually controlled outlets in
passenger service units above each row of seats. (See figure 2,)
Individual outlets are also located in the lounge, lavatory and galley
areas and at each crew station in the control cabin. A pressure
regulator in the duct’ ensures adequate flow based on system demand, with
relief valves to protect against excessive pressure.

Some alrplanes are equipped with an individual air distribution fan to
provide adequate system airflow on the ground with or without operation
of the alr conditioning packs. The fan may also be used in flight to
augment airflow. On some airplanes, a flow controller is installed in
the fan inlet ducting Just upstream of the individual air pressure
regulator to limit the fan windmilling speed when the fan 1is turned off.
(See figure 2 for fan and flow controller effectivity.)

Pressure Regulator

A.

The individusl ailr outlet pressure regulator is & pneumatically-actuated,
differential pressure controlled butterfly valve that maintains a constant
flow of semiconditioned air to the outlets. The pressure regulator is
located in the air conditioning distribution bay.

Ground Conditioned Alr Valve and Duct

A,

The ground conditioned alr valve 1s a swing check valve, located Just
above the ground comnection, to prevent reverse flow. The ground
conditioned ailr duct is an extension of the main mixing duet. It has an
exterior connection for receiving air from an external source for air
conditioning on the ground. A drain is provided beside the air valve
to prevent the accumulation of water.

Jul 15/67 21-6-0
+

Page 5
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INDIVIDUAL AIR
DISTRIBUTION DUCTING
DISTRIBUTION 8AY

INDIVIODUAL AIR
DISTRIBUTION DUCTING
DISTRIBUTION 8AY

SURGE 3YPASS

YALVE >
PRESSURE
REGULATOR
INDIVIDUAL AIR
FLOW DISTRIBUTION FAN
CONTROLLER (> . :
DETAIL A[T> FWD@ DETAIL 80>

[ SABENA 00-SJA thry 00-SJE
BOAC  G-APFB thru G-APFP and G-ARRA

[= All Tca & RTCA

D All except:

SABENA 0Q0-SJA thru 00-SJK
BOAC  G-ASZF, GASZG, and 707-436 airplanes

[ SABENA 00-5JH, 00-5JJ, and 00-SJK
BOAC  G-ASZF and G-ASZG

DETAIL C>
D A ll Passenger/Cargo coavertible airplanes
[ SABENA 00-SJF and 00-5JG MAIN CA3IN
BOAC  G-ARRB and G-ARRC INDIVIDUAL AIR -~
DISTRIBUTION 5
DUCTS ((

\

LAVATORY
INDIVIOUAL
AIR QUTLETS -

CONTROL CABlN//
INDIVIDUAL AIR

SEE OETAILS A ANO B

/

/ésas DETAILS E AND F
— FOR [> AND[T>

QUTLETS
CONTROL CABIN
INDIVIDUAL AIR
DISTRIBUTION OUCT
SEE DETAIL CFQA[T>
21-6-0 Individual Air Distribution System L1
Page 6 figure 2 (Sheet 1) Jul 15/68
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SEE DETAILD = o ﬂ

-
) / LAVATORY
INDIVIDUAL AIR

Y OUTLETS

MAIN CABIN
INDIVIDUAL AIR
DISTRIBUTION DUCTS

INDIVIDUAL AIR } .
DISTRIBUTION DUCT

...........

TYPICAL PASSENGER
SERVICE UNIT
INDIVIDUAL AIR
OUTLET INSTALLATION

DETAIL D

DETAIL E > DETAIL FE>

Individual Air Distribution System
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4, Flow Controller

A.

The flow controller is a pneumatically actuated, differentlal pressure
controlled butterfly valve that malntains a constant flow of conditioned
air to the control cabin outlets. The flow controller is located in the
ailr conditioning distribution bay.

5. Relief Valves - Individual Air and Control Cabin Distribution Systems

A,

‘ 6. Air

The control cabin distribution system relief valve is a spring-loaded
flapper valve located in the distribution duct at station 600E above the
forward cargo compartment ceiling panel. The valve relieves the initial
pressure surge before the flow controller takes effect or when airflow
1s stopped by the control casbin emergency manual control valve.

The individual air distribution system relief valves are spring-loaded
flapper valves installed in the individual air distribution ducts to
relieve the initial pressure surge until the pressure regulator takes
effect and when individual outlets are closed. The valves are located
in the alr conditloning distribution bay.

Distribution Bags (See figure 3 for effectivity.)

21-6-0
Page 8

Air distribution bags between the cabin insulation and interior lining
are used for the distribution of conditioned air to the main cabin. The
bags are made of thin, pliable plastic sheet. Each bag has one or two
legs attached to the riser outlets and secured by plastic tape. Air
enters the bags through the legs and leaves through openings along the
upper edge, which 1s reinforced by a heavier plastic strip. The bags are
suspended on the cove light lens support angle, above the windows, by
means of clips.

A small amount of air leaks from each bag into a space between the outer

and middle window pane through a hole in the bag. The hole is reinforced
by a sponge plastic washer (grommet) cemented to the bag. (See figure 3.)

0
Jul 15/67
+
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PASSENGER AIR
DISTRIBUTION DUCT

SEE DETAIL A

SEE DETAIL B

WINDOW
PANEL

PANEL

AIR DISTRIBUTION BAG

WINDOW PANEL

INSULATION

INSULATION

eery ) i

MAINTENANCE MANUAL

BAG
SUSPENSION
CLIP

LENS
SUPPORT
SUPPORT ANGLE

ANGLE

WINDOW
PANEL

AIR

DISTRIBUTION
1 BAG
DETAIL A
CENTER )
PANE —
REVEAL —=t |
[——— WINDOW AR

GROMMET ORIFICE FITTING

WINDOW
PANEL

AIR DISTRIBUTION BAG

DUCT AIR
OUTLET

DETAIL B

AIR DISTRIBUTION
BAG (TYPICAL)

/

AIR DISTRIBUTION BAG {
SEE DETAIL C |
'\ GROMMET
\
| errecTTY | j
AlR X
AR BAFFLE 00-SJA thru 00-SJF \ /
DUCT |
RISER -+ AIR EXIT BAG AIR
GRILLE INLET —
DETAIL C
10 Air Distribution Bag Location
Jul 15/68 Figure 3 21-6-0
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| 7. Hot Wall Ducts (See figure 4 for effectivity.)

A,

Plastic ducts route conditioned air from the riser ducts, between the
cabin insulation and the Interior lining, and out the cove outlets.
(see figure 4.) The ducts attach to the risers and outlets with tape.
Where there is one riger in a window bay, the duct branches and goes up
either side of the window. Where there are two risers, a separate duct
routes air up each side of the window.

Cargo alrplanes are equipped with two aluminum turbulence generating ducts
as part of the smoke detector system when operating in the all-cargo
configuration. One duct is located at station 1370 right side and the
other at station 1397 left side. Each turbulence generating duct

exhausts through a hole in the interior lining, about 3 feet off the
floor, to prevent smoke stratification.

8. Control Cabin Air Manual Shutoff Valve

A.

A control cabin manual shutoff apparatus is located under an access door
in the right rear floor of the control cabin., (See figure 1, detail A.)
A combination handle and pointer positions the valve through a linkage

assembly. The handle is locked by a thumbscrew that unlocks when 1t 1s
screwed down,

| 9. Individual Air Distribution Fan (See figure 2 for effectivity.)

Ao

21 .6-0
Page 10

The individual air distribution fen is a motor-driven axial flow fan
used to augment the flow of alr in the individual cool alr system in the
airplane, The fan is located in the air conditioning distribution bay
above the individual pressure regulator and is controlled by a switch
on the flight engineer's panel marked PSU AIR FAN.

6
Jul 15/67
+
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L EFFECTIVITY

All TCA & RTCA

COVE
QUTLETS =

OUCT ASSEMBLY

HATRACK

RACEWAY "’-
'V’ PASSENGER
INDIVIDUAL AIR‘: d SERVICE UNIT

DISTRIBUTION \'\’ COVE LIGHT

ouct '
' I B LN gaceway scRews

TRANSPARENT PLASTIC SHEET

7
TAPE l TOP TRIM MOLDING RISER DUCT "
, cove : .
y QUTLET TYPICAL OUCT INSTALLATION
{ < SEE DETAIL A
y DETAIL 8

[/
.c;{‘zu',' WINOQOW SHADE ROLLER
5 (]
"‘,l OUTER PANE

| Jll]

CENTER PANE

”’ INNER PANE

”.’ SHADE HANDLE (> Turbofan
] AND WINDOW WIPER
RACEWAY
T:" INDIVIOUAL AIR
\} S winpow (GASPER) DUCT

PANEL

i FLOATING
TRIM -
\ DADQ PANEL

o -
o AIR CONDITIONING ' ‘
\ HOT WALL OUCT .
SEE DETAIL 8 _l
\ COVE QUTLET —. RACEWAY TA8
TAPE .

RACEWAY SCREW

N AIR BAFFLE >
v
K ‘-—as\ AIR RETURN DETAIL A
] ‘l = SRLLE CARPET
—
_\'I_'B——RISER oucT
10 21-6-0
5/68 Hot Wall Ouct Installation Page 11
ek Figure 4

SN REV. Jul 31/99



g L-‘IN'.;:;'&%_/' / /7'- /[72&4

MAINTENANCE MANUAL =

10. Surge Bypass Valve (See figure 2 for effectivity.) )

A. On later ailrplanes a surge bypass valve 1s installed downstream of the
gasper air fan. The surge bypass valve 1s pneumatically operated and
automatically opens to bypess air into the air conditioning mixing
chamber when the difference in pressure caused by the gasper air fan
reaches 10 inches of water. (pening of the valve eliminates fan
buffeting, resulting when too many individual air outlets are closed.

11, Control Cabin Electric Heaters (See figure 1 for effectivity.)

A, Control cabin 500-watt electric heaters are installed at the pilot and
copilot foot outlets. 300-watt electric heating elements are installed
in the supply ducts leading to the spray tubes, along the window sills.

B. Each heater 1s connected phase-to-phase for high heat and phase-to- - =N
ground for low heat by means of individual manually-controlled switches.
A relay energized through the landing gear safety switch interrupts power
to the switches and renders the heaters inoperative when the ailrplane is
on the ground. The switches are located at the pilot and copilot
sidewalls adjacent to the ash-tray,

6
21-6-0 Jul 15/67
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PRESSURE REGULATOR - MAINTENANCE PRACTICES

1. Removal/Installation Pressure Regulator

A. Remove Pressure Regulator
(1) Remove aft bulkhead of forward cargo compartment.

(2) Disconnect downstream pressure sensing line at regulator. (See
figure 201.)

(3) Disconnect and remove v-band clamps connecting the regulator and
ducting and remove gaskets.

B. Install Pressure Regulator

(L) Check and remove foreign objects from ducts.

(2) Position the pressure regulator and new gaskets for
installation. (See figure 201.)

(3) Connect the ducts to pressure regulator with V-band clamps. Torque
to 70 to 80 pound-inches.

(k) Connect downstream pressure sensing line.
(5) Install aft bulkhead of forward cargo compartment.

2. Adjustment/Test Pressure Regulator

A. Test Pressure Regulator

(1) Disconnect downstream pressure sensing line.

(2) Apply pressure of 12.4 inches of water at downstream pressure
sensing line connection. Valve shall remsin full open as indicated
by valve position indicator.

| (3) Increase pressure to 15.6 inches of water. Valve shall move to the
closed position.

(4) Re-connect downstream pressure sensing line.

Mar 15/63 21-6;(1&
Page
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[_errecTiviry | [ eFrectiviry |
PAA N714PA THRU NT53PA
AF F.8HSA THRU F-8HSR _
SABENA 00-SJA THRU Q0Q-SIE TCA i IX-N1996
BOAC  G-APFB THRU G-ARRA LX-N20198
All YT-0JI THRU YT-OMN LX-N20199
EL AL " 4X-ATA THRU 4X-AT8 k.
Q\J RTCA ¢ LX~-N19897
FWD LX-N20000

AIR CONDITIONING
DISTRIBUTION BAY

DISTRIBUTION DUCT

ODOWN STREAM INDIYIDUAL AIR

LINE

CLAMP - TYP.
INSTALLATION

PRESSURE REGULATOR

DOWN STREAM
PRESSURE SENSING
LINE CONNECTION

CLAMP - TYP
QPEN POSITION

GASKET

Individual Air Distribution System
21-6-41 Prassure Regulator Installation
Page 202 Figure 201 SN REV Jul 31/99
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Relief Valves

Maintenance Practices MAINTENANCE MANUAL
| C. BRemove Individual Air Distribution Duct Relief Valve

(L) Remove a2t bulkhead of forward cergo compartment.
(2) Remove velve hold down spring. (See figure 202.)

NOTE: Trhe spring adjustment bolt shculd dot be disturbed.
Adjustment is set at 23.8 pounds spring tension.

(3) Remove relief valve cover pivot bolts, auts, and flanged bushings.

(4) Remove relief valve cover and gasket.

[ errecTivViTY | [ errECTIVITY |
AIR CONDITIONING

PAA NT14PA THRU N759PA DiSrRa L e

AF F.8HSA THRU F-8HSR = TCA : LX-N19996

SABENA 00-SJA THRU 00-SJE LX-N20198

BOAC  G-APFB THRU G-ARRA LX-N20196

All YT-0J1 THRU YT-DMN

EL AL  4X.ATA THRU 4X-.AT8 RTCA : LX-N19997
LX-N20000

DISTRIBUTION DUCT
INDIYIDUAL AIR

GASKET
\
. BOLT - SPRING
COYER - RELIEF ADJUSTMENT
YALYE

80LT - PIYOT

FLANGED BUSHING

SPRING - YALYE

HOLD DOWN
C TCA : LX-N19996, LX-N20198, IX-20199
RTCA : LX-N19997, LX-N20000
6 Individual Air Distribution System Relisf Valve Installation 21-6-71
Dec 15/61 Figure 202 Page 203

SN REV Jul 31/99
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D. Install Individual Air Distribution Duct Relief Valve

(1) Equipment and Materials
(&) Dow Corning ALQLL Primer, or equivalent
(b) Dow Corning Catalyst XY-27, or equivalent
(¢) Dow Corning Adhesive ALOOQ, or equivalent

(2) Install new gasket rough side up by the following method:
(a) Clean surface to bare metal.

(b) Prime gasket and metal faylng surfaces with Dow Corning ALO1l4 e
Prirer, or equivalent, and allow to dry 30 minutes,

(¢) Mix 4.5 parts of Dow Corning catalyst XY-27, or equivalent,
with 100 parts (by weight) of Dow Corning adhesive ALOQO, or
equivalent, in an open container, Pot life 18 2 to L4 hours
at T0°F.

(&) Apply thin coat of adhesive to gasket and metal faylng
surfaces and allow to dry for one to one and one-half hours at

TQ°F,
PR
(e) Press gasket firmly in place and ensure complete contact. 1‘-_,_,,
(3) Position relief valve cover and install flanged bushings, pivot
bolts and nuts. (See figure 202.)
(4) Install relief valve cover hold down spring.
(5) Install aft bulkhead of forward cargo comrartment.
2. Adjustment/Test Relief Valves %

A, AdJust Control Cabin Conditioned Alr Duct Relief Valve

(1) with valve in closed position, adjust spring tension to 23.4 pounds
using a spring balance, This 1s equivalent to a total closing
torque of 35.75 pound-inches of the pivot bolt.

B. Adjust Individuasl Air Distribution Duct Relief Valve

(1) With valve in closed position, adjust spring tension to 23.8 pounds
using a spring balance, This is equivalent to a closing torque of
38 pound-inches at the pivot bolt.

»

0
21-6-T1 Jan 15/67
Page 20L +
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SOSING
Ground Conditioned Air Valve ‘ _,me__nmé +

Maintenance Practices
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GROUND CONDITIONED AIR VALVE - MAINTENANCE PRACTICES

| 1. Removal/Installation Ground Conditioned Air Valve

A. Remove Ground Conditioned Air Valve
(1) Remove aft bulkhead of forward cargo compartment.
(2) Remove bolts at lower connecting flange. (See figure 201.)

NOTE: The ground service connection will drop down when the bolts
are removed.

(3) Remove bolts and washers at upper connecting flange.

(4) Remove air valve assembly and gasket.

MAIN MIXING
DUCT

-FLANGE -
UPPER CONNECTING

FWD l<s—————— GROUND CONDITIONED
AIR VALVE & DUCT

FLANGE -
LOWER CONNECTING

GASKET

WATER
DRAIN
TUBE

——GROUND SERYICE CONNECTION

Ground Conditioned Air Valve and Duct Installation ¢

: 21-6-51
May 15/59 Figure 201 9i-6-5
Revised Page 201
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—%73—0-——))- Ground Conditioned Air Valve
Maintenance Practices

MAINTENANCE MANUAL

B. Install Ground Conditioned Air Valve
(1) Position new gasket and air valve assembly. (See figure 201.)
NOTE: Adjust check valve to insure proper seating. The portion of
the valve under the hinge is spring loaded to unseat, except
when cabin is pressurized.

(2) Install bolts and washers at lower connecting flange.

NOTE: The ground service connection must be positioned properly
before the bolts can be installed. ‘

(3) 1Install bolts and washers at upper connecting flange.

(4) 1Install aft bulkhead of forward cargo compartment.

END

®

21-6-51 March 15/59
Page 202
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Maintenance Practices
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FLOW CONTROLLERS - MAINTENANCE PRACTICES

1. Removal/Installation Flow Controller

A. Remove Flow Controller
(1) Remove aft bulkhead of forward cargo compartment.

(2) Disconnect downstream pressure sensing line at flow controller.
(see figure 201.)

(3) Disconnect and remove V-band clamps connecting flow controller
to duct and remove gasket.

AIR CONDITIONING
DISTRIBUTION BAY -
AIR CONDITIONING VAPOR CYCLE
DISTRIBUTION BAY -

AlR CYCLE

=5 CLAMP - TYP
</ __INSTALLATION

CONTROL CABIN WV <=

CONDITIONED ‘ '

AIR DUCT————=4 N5

DOWNSTREAM
PRESSURE SENSING

LINE—\

GASKET

CLAMP - TYP
OPEN POSITION

W
FLOW CONTROLLER

DOWNSTREAM PRESSURE

SENSING LINE CONNECTION
C) Control Cabin Air Distribution System

Flow Controller Installation

May 15/59 Figure 201 21-6-61
REVised Page 201

e S



BOEING 9 W = AIR CONDITIONING
%&mx@hﬂ:&zé Flow Controller
A=l

Maintenance Practices
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B. Install Flow Controller

(1)
(2)

(3)

(1)
(5)

Check for and remove foreign objects in ducts.

Position flow controller and new gaskets for installation. (See
figure 201.)

Connect ducts to flow controller with V-band clamps. Torgue to
70 to 80 pound-inches.

Connect downstream pressure sensing line.

Install aft bulkhead of forward cargo compartment.

2. Adjustment/Test Flow Controller

A. Test Flow Controller

21 -6-61
Page 202

Disconnect downstream pressure sensing line.

Apply air pressure of 6 in. water. Valve shall remain open as
indicated by valve position indicator.

Increase air pressure to 9 in. water. Valve shall close.

Connect downstream pressure sensing line.

END

®

May 15/59
Revised
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RELTEF VALVES - MAINTENANCE PRACTICES

1. Removal/Installation Relief Valves

A. Remove Control Cabin Conditioned Air Duct Relief Valve

(1)

(2)

Remove forward cargo compartment overhead panel. (See Chapter 25,
Forward Cargo Compartment Equipment.)

Remove rellef valve cover hold down springs on each side of valve,
(See figure 201.)

NOTE: The spring adjustment bolt should not be disturbed.
Adjustment is set at 23.4 pounds spring tension.

Remove relief valve cover plvot bolts, nuts, flanged bushings,
and washers.

Remove relief valve cover and gasket,

B. Install Control Cabln Conditioned Alr Duct Relilef Valve

(1)

6
Jan 15/67
+

Equipment and Materials

(a) Dow Corning ALO1L Primer, or equivalent

(b) Dow Corning Catalyst XY27, or equivalent

(c¢) Dow Corning Adhesive ALO0O, or equivalent

Install new gasket with rough side up by the following method:
(a) Clean metal surface to bare metal.

(b) Prime gasket and metal faying surfaces with Dow Corming ALQ1l4
Primer or equivalent, and allow to dry 30 minutes.

(c) Mix W.5 parts of Dow Corning catalyst XY-27, or equivalent, with
100 parts (bLy weight) of Dow Corning adhesive ALOOO or
equivalent, in an open contailner, Pot life of this mixture is
2 to 4 hours at T0°F.

(4) Apply thin coat of adhesive to gasket and metal faying )
surface and allow to dry for one to one and one-half hours at
TO°F.

(e) Press gasket firmly in place and ensure complete contact.

Position rellef valve cover and install pivot bolts with flanged
bushings, washers, and nuts. (See figure 201.)

Install forward cargo compartment overhead panel. (See Chapter 25,
Forward Cargo Compartment Equipment.)

21-6-T1
Page 201
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FLANGED
BUSHING

SPRING - VALVE
HOLD DOWN

COVER -
RELIEF VALVE

BOLT - DISTRIBUTION DUCT -
PIVOT CONTROL CABIN
i
\ \
[}&-

— BOLT - SPRING

i P& ~ | ADJUSTMENT
GASKET

Control Cabin Conditioned Air Duct Relief Valve Installation ®

21-6-T1 Figure 201 May 15/59
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Maintenance Practices MAINTENANCE MANUAL

C. BRemove Individusl Air Distribution Duct Relief Valve
(1) Remove aft bulkhead of forward cargo compartment.
(2) Remove valve hold down spring. (See figure 202.)

NOTE: The spring adjustment bolt should not be disturbed.
Adjustment is set at 23.8 pounds spring tension.

(3) Remove relief valve cover pivot bolts, nuts, and flanged bushings.

(4) Remove relief valve cover and gasket.

| EFFECTIVITY | | EFFECTIVITY |
AIR CONDITIONING

PAA N714PA THRU N759PA DISTRIBUTION BA PAA N760PA AND ON
AF F-BHSA THRU F-BHSR T 10N BAY AF F-BHSS AND ON
SABENA 00-SJA THRU 00-SJE SABENA 0O0-SJF AND ON
BOAC G-APFB THRU G-ARRA BOAC G-ARRB AND ON
All VT-DJI THRU VT-DMN - Al VT-DNY AND ON
EL AL  4X-ATA THRU 4X-ATB EL AL  4X-ATC AND ON

CEA ALL AIRPLANES

M ‘ DISTRIBUTION DUCT
e INDIVIDUAL AIR
GASKET .
BOLT - SPRING
COVER - RELIEF ADJUSTMENT
VALVE
BOLT - PIVOT

FLANGED BUSHING

SPRING - YALVE
HOLD DOWN
PAA N760PA AND ON, AF F-BHSS AND ON, SABENA 00-SJF AND ON,

BOAC G-ARRB AND ON, All YT-DNY AND ON, EL AL 4X-ATC AND ON, AND

ALL CEA AIRPLANES

6 Individual Air Distribution System Relief Valve Installation
Dec 15/61 Figure 202 21 -6-T1
Revised Page 203
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D. Install Individual Air Distribution Duct Relief Valve
(1) Equipment and Materials
(a) Dow Corning ALO1L Primer, or equivalent
(b) Dow Corning Catalyst XY-27, or equivalent
(¢) Dow Corning Adhesive ALOOO, or equivalent
(2) Install new gasket rough side up by the following method:
(a) Clean surface to bare metal.

(b) Prime gasket and metal faying surfaces with Dow Corning ALO1k4
Primer, or equivalent, and allow to dry 30 minutes,

(¢) Mix 4,5 parts of Dow Corning catalyst XY-27, or equivalent,
with 100 perts (by weight) of Dow Corning adhesive ALOOO, or
equivalent, in an open container, Pot life i1s 2 to U4 hours
at TO°F.

(d) Apply thin coat of adhesive to gasket and metal faying
surfaces and allow to dry for one to one and one-half hours at
TO°F,

(e) Press gasket firmly in place and ensure complete contact.

(3) Position relief valve cover and install flanged bushings, pivot
bolts and nuts. (See figure 202.)

(4) 1Install relief valve cover hold down spring.
(5) Install aft bulkhead of forward cargo compartment.

2. Adjustment/Test Relief Valves

A, AdJust Control Cabin Conditioned Alr Duct Rellef Valve

(1) with valve in closed position, adjust spring tension to 23,4 pounds
using a spring balance. This 1s equivalent to a total closing
torque of 35.75 pound-inches of the plvot bolt.

B. AdJust Individual Ailr Distribution Duct Relief Valve
(1) with valve in closed position, adjust spring tension to 23,8 pounds

using a spring balance. This is equivalent to a closing torque of
38 pound-inches at the pivot bolt.

21-6-T1 Jan 15/67
Page 204 +
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HOT WALL DUCTS - MAINTENANCE PRACTICES

1. Removal/Installation Hot Wall Ducts (See figure 201).

A. Equipment and Materials
(1) Tape, Minnesota Mining & Mfg. Co., No. 474 Vinyl Plastié Tape.
B. Remove Hot Wall Ducts

(1) Remove partitlons and cabin equipment as necessary. See Chapter 29,
"Passenger Cabln Partitions,” "Passenger Seats," and "Passenger
Cabin Equipment."”

(2) Remove air return grills, dado panels, window panels, transparent
plastic sheets, and cove light covers. See Chapter 25, "Passenger
Cabin Equipment."

(3) Remove tape securing hot wall duct to riser duct and separate ducts.

(4) Loosen raceway screws.

(S5) Rotate cove outlet and duct assembly inboard until cove outlet slips
free from raceway.

II0TE: Continue to loosen racewny screws as necessary to free cove
outlet.

(A) Retighten raceway screws.

(7) Cover riser duct ocutlet to prevent foreign material entering
distribution system.

C. Install Hot Wall Ducts
(1) Install cove outlets.

(a) Loosen raceway screws.

21-6-84
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(b) Trim cove outlet ends to fit between racewey tabs, Allowable
clearance is 0,01 inch.

(¢) Position cove outlet on racewsy.

NOTE: Continue to loosen raceway screws until cove outlet
slips into position.

(d) Tape corners of cove outlet to raceway.

NOTE: At locatlions where there is no individusl air
distribution duct, apply tepe along entire top flange
of cove outlet,

(e) Tighten raceway screws,

Slip hot wall duct over riser and slide duct down as far as possible,
Do not tape.

NOTE: A transition duct is used to connect the riser duct and the
hot wall duct where the riser duct 1s oval shaped or has a
smaller dlameter, Tape transition ducts in the normal
manner,

S1lip hot well duect up on riser far enough to allow top of duct to
slide over end of cove outlet.

Tape hotwall duct to cove outlet.

NOTE: All taped ducte must overlap & minimum of one inch, Tape
muist be applied with a minimm of two wraps.

Slip hotwall duct up on riser as far as possible to force duct
tight against the insulation blanket in the window area,

NOTE: Check that hot wall duct, when pushed outboard by sidewall
panel, will have maximum possible clearance with window
shade roller and brackets, Check that duct wlll not be
collapsed or wrinkled at any location. Check that wire
reinforced ducts will not be kinked on window shade roller
brackets except between station 880 and 900 where duct may
be reduced to area avallable between sidewall, intercostal,
and gear flag bar.

Hold duct in position and tape as noted in step (4).

Install air return grills, dado penels, window renels, transparent
plastic sheets, and cove light covers, See Chepter 25, "Passenger
Cabin Equipment."

Install partitions and cabin equipment as necessary. See Chapter
25, "Passenger Cabin Partitions," "Passenger Seats," and "Passenger
Cabin Equimment.,"

_21-6-84
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INDIVITUAL ATR DISTRISUTION FAN - MAINTENANCE PRACTICES

TCA : LX-N1999%6
LX-N20198
IX-N20199

RTCA : LX-N19997
LX-N20000

1. BRemovel/Installation Individual Air Distribution Fan

A. Remove Individusl Alr Distribution Fan
(1) Disconnect electrical comnector. (See figure 201.)
(2) Discomnect clevis at fan bracket.

(3) Disconnect and remove V-band clamps comnecting the fan and ducting.

(4) Remove fan.

e DIVIDER DUCT

% INDIVIDUAL AIR OUTLETS
FWD
ELECTRICAL CONNECTOR
6 Individual Air Distribution Fan Installation 21-6-91
Dec 15/61 Figure 201 Page 201

SN REV Jul 31/99
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Install Individual Air Distributiocn Fan

1)

(2)
(3)
(&)

Position individual air distribution fan for inmstallation. (See
figure 2QL.)

Connect the ducts to air distribution fan with V-band clamps.
Connect clevis to fan bracket.

Connect electrical connector.

2. Adjustment/Test Individual Air Fan Installation

A,

21-6-91
Page 202

Close Circuit Breskers as Follows:

(1)
(2)
(3)
(&)
(5)

NOTE:

" With

0il cooler override switch, saéety and turbocompressor flow control. “
Left-hand air conditioning.

Right-hand air conditioning.

Pack valves. . .

Individual air distribution fazn.

ey

"ON" left-hand and right-hand air conditioning switches.

s

Fan operstion may also be checked with air conditioning switches
off.

"ON" Passenger Service Unit (PSU) air fan switch.
individual air outlet cpen airflow should commence.

"OFF" air conditioning switches and PSU airfan switch. ‘%§

- Dec 15/61
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SURGE_BYPASS VALVE - MAINTENANCE PRACTICES

1. Removal/Instsllation Surge Byrass Valve

A. Remove Surge Bymass Valve
(1) Remove aft bulkhead of forward cargo compertment, (See figure 201.)
(2) Disconnect mressure sensing line at surge bypass valve,
(3) Disconnect and remove V-band connecting surge bymmss valve to duct,
(4) Remove surge-‘o;r_cass valve.
B. Install Surge Bypass Valve
(1) Check for and remow.re foreign objects in ducts.
(2) Position surge bypass velve for installation, (See figure 201.)
(3) Connect ducts to surge bypass valve with V.band.
(4) Connect pressure sensing line at surge bypass valve,

(5) Install aft bulkhead of forward cergo compartment,

10 21-6-131
Jul 15/68 Page 201
SN REV Jul 31/99
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Y-3AND
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A ]
T [ [K3) " / DIVIDER DUCT
‘- \"‘: "\ -
INDIVIDUAL
SURGE BYPASS VALVE- AIR FAN
— PRESSURE
SENSING
LINE .
% FWD
Surge Bypass Valve 6
21-6-131 Figure 201 May 15/66
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C. Test of Manual Air Shutoff Valve

TN N

(1) In control cabin, open manual-air shutoff access door, position
pointer in closed position and lock.

} (2) 1In lower nose compartment, check valve arm : should point forward.
(3) In control cabin, move pointer to open position and lock.

(4) Close manual air shutoff access door.

21-6-111
SN REV. November 27, 1980 AT EG.CA, Page 203
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INDIVIDUATL (GASPER) ATR DUCTS - APPRO REPATRS

l. General

A,

Ruptures at cornmers of the air distribution header duct and at stress
concentrations where brackets and goosenecks are attached can be quickly
repaired by method 1. A complete separation of the distribution duct
should be repaired as described in method 2. These repairs can be made

_ to all types of plastic material currently used for air distribution ducts.

2. Eguipment and Materials

A.

B.

D.

Cleaning solvent BMS 3=-2

Adhesive tape, Minnesota Mining & Mfg CO., No. 474 Vinyl Plastic Tape,
1 inch wide

Fiberglass cloth tape, style 128 or 181, United Merchants' Industrial
Fabrics, or equivalent.

(1) 1-1/2 inches wide for method 1.
(2) 3 inches wide for method 2.

Adhesive BMS 5-19, class B-1/2 or BMS 5-31, Minnisota Mining and Mfg. Co.

3. Repair Individual (Gasper) Air Ducts - Method 1

A. Remove cove light section within area of duet failure.

B. Remove insulation from ducting as required to facilitate the repair.

C. Drill ends of cracks to prevent further crack propagation.

D. Clean repair area with solvent.

E. Apply a liberal coat of adhesive to the ruptured area to a minimum of one
inch beyond end of rupture.

F. Attach one end of 1-1/2 inches wide fiberglass tape to duct with adhesive
tape. Wrap the ruptured area maintaining 1/4 inch minimum overlap on
each lap of fiberglass tape. Fiberglass should extend a minimum of one
inch beyond each end of the rupture. (See figure 801.)

6
Jun 15/6L 21-6-121
+ Page 801
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G. Wrap fiberglass so' that adhesive is forced to impregnate the fabric.
H. Attach end of fiberglass tape to duct with adhesive tape.

I. Cure the adhesive at a temperature between 120° to 140°F to complete
repair as quickly as possible.

NOTE: Applied adhesive, BMS 5-19 Class B-l/2, is considered ready for
handling after it has become tack-free and hard enough to resist
being deformed by finger pressure. This ordinarily requires
approximately 16 hours at 75°F. Cure of adhesive can be reduced
to 2 hours by local application of hot air at 135°F.

CAUTION: DO NOT EXCEED 160°F OR DAMAGE-TO THE DUCT MAY RESULT.

—— RUPTURE

DRILL HOLE

— INDIVIDUAL
(GASPER) AIR
DISTRIBUTION

1 INCH (MIN)

ADHESIVE TAPE FIBERGLASS  ADHESIVE

CLOTH TAPE
METHOD 1
RUPTURE ~
1 INCH (MIN)
INOIVIDUAL (GASPER) AIR
DISTRIBUTION HEADER
METHOD 2 i

Individual (Gasper) Air Duct Repairs 6
21-6-121 Figure 801 Jun 15/6k
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L, epair Individual (Gasper) Air Ducts - Method 2

A, Remove cove light section with area of duct failure.

B. Remove insulation from ducting as required to facilitate the repair.
C. Smooth sharp edges of duct separation with a file.

D. Clean repair area with solvent.

E. Coat 3 inch wide fiberglass cloth tape on one side only with a liberal
coat of adhesive 0.015 to 0.010 inch thick.

F. Wrap one layer of coated fiberglass cloth tape (with adhesive down) over
Joint with 1 inch minimum lap on each duct. Overlap tape ends 1-2 inches
at the tape joints. Pull out wrinkles in the fiberglass tape and smooth
out any voids between the fiberglass and the ducts.

NOTE: Gap between duct sections should not exceed 1/4 inch.

'G. Cure the adhesive at a temperature between 120° to 1L4O°F to complete
repair as quickly as possible.

NOTE: Applied adhesive BMS 5-1Q Class B-l/2 is considered ready for
handling after it has become tack free and hard enough to resist
being deformed by finger pressure. This ordinarily requires
approximately 16 hours at 75°F. Cure of adhesive can be reduced
to 2 hours by local application of circulating warm air of 135°F.

CAUTION: DO NOT EXCEED 160°F OR DAMAGE TO THE DUCT MAY RESULT.

Jun "15/6k 21-6-121
+ Page 803
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SURGE BYPASS VAIVE - MAINTENANCE PRACTICES

EFFECTIVITY

All except 00-SJA thru 00-SJK
1. Removal/Installation Surge Bypass Valve
A, Remove Surge Bypass Valve
(1) Remove aft bulkhead of forward cargo compartment,

(2) Disconnect pressure sensing line at surge bypess valve,

(See figure 201,)

(3) Disconnect and remove V-band connecting surge bypass valve to duct.

(4) Remove surge bypess valve,
B, Install Surge Bypess Valve

(1) Check for and remove forelgn objects in ducts.

(2) Position surge bypess valve for instellation. (See figure 201.)

(3) Connect ducts to surge bypass valve with V-band.

(4) Connect pressure sensing line at surge bypass valve, .

(5) Install aft bulkhead of forward cargo compartment.

10
Jul 15/68
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ATR CONDITTONING-AIR = DESCRTPTION AND OPERATION
1. General
A, The air conditioning system utilizes an alr cycle refrigeration system

13

for cooling same of the hot compressed air supplied by the
turbocompressors of the pneumatic system. This hot alr is elther used
directly, pre-cooled in the primary heat exchanger, or is routed through
the air cycle machine and secondary heat exchanger for additional cooling.
The pre-cooled and fully cooled alr is mixed with hot air in varying
Proportions as necessary to maintein a selected cabin temperature.

Mixing is accomplished in the temperature control valve assemblies in
response to signals received from the alr conditioning control system.

The alr cycle system includes two cooling packs located below the wing
center section and a ram air duct system running parallel to wing to body
Jjunction. (See figure 1.) Each pack contains a primary and a secondary
air-to-air heat exchanger, an alr cycle machine, a water separastor with
an anti-icing thermostat and control valve, and a turbofan with shutoff
valve, The ram alr duct system consists of entry and exit dampers, a
damper for governing air flow through the secondary heat exchanger,
actuators for positioning the dampers, and the turbofan mentioned as a
part of the air conditioning pack.

Ram air provides cooling for primary and secondary heat exchangers
during flight. The ram air duct system provides enough cooling air for
maximum required air conditioning cooling. Since maximum requirements
are seldom encountered during normal flight & damper has been located
at the ram air inlet. Doors are also located at each turbofan and ram
air outlet. Motor operated actuators, controlled from switches on the
flight engineer's panel, position the inlet damper and the outlet doors.
Required airflow through the secondary heat exchanger also depends on
the cooling requirements of the airplane and may not be required at all
part of the time. A secondary heat exchanger damper limits ram air flow
through the secondary heat exchanger according to the position of the
main cabin temperature control valve. Forced circulation of ambient
ground air, induced by a turbofan, provides cooling for the heat
exchangers during ground operation. A ram alr shutoff valve may be
opened to admit ambient air to the cabins for ventilation during
nonpressurized flight.

The air that is routed through the air cycle packs for cooling, flows
through the primary heat exchanger where it becomes cooled or
semiconditioned air. (See figure 2.) This semiconditioned air is mixed
with hot air in stages (2) and (3) or if in stage (L) some or all of the
air is routed into the compressor side of the air cycle machine, (See
figure 3.) Here the high energy air flows into the secondary heat
exchanger where some heat is extracted with little pressure drop. Next
the alr flows into the turbine side of the air cycle machine, expands
and cools to the lowest temperature in the cycle as it drives the turbine
wheel. The cold air then flows through the water separator where excess
moisture is removed.

Dec 15/63 ' 21-12-0
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AIR CONDITIONING
INSTRUMENTS
(FLIGHT ENGINEER'S
UPPER PANEL)

MAIN CABIN HOT AIR VALVE
TURBOCOMPRESSOR BACK PRESSURE VALVE
MAIN CABIN COLD AIR VALVE

ACM BYPASS VALVE

INDIVIDUAL AIR DISTRIBUTION FAN

LEFT WING ISOLATION VALVE

INDIVIDUAL AIR PRESSURE REGULATOR
INDIVIDUAL AIR FLOW CONTROLLER

CHECK VALVE .

RAM AIR INLET MODULATION PANEL ACTUATOR
AIR CONDITIONING DUCT ADAPTER SECTION
ANTI-ICING THERMOSTAT

WATER SEPARATOR

ANTI-ICING CONTROL VALVE

RAM AIR INLET MODULATION PANEL

RAM AIR SHUTOFF VALVE

AIR CYCLE MACHINE

SECONDARY HEAT EXCHANGER

TURBOFAN SHUTOFF VALVE

PRIMARY HEAT EXCHANGER

TURBOFAN

RAM AIR EXIT DAMPER

SECONDARY HEAT EXCHANGER DAMPER ACTUATOR
AIR CONDITIONING PACK SHUTOFF VALVE (RIGHT)
,CONDITIONED AIR GROUND SERVICE CONNECTION
PNEUMATIC SYSTEM GROUND SERVICE CONNECTION
CONTROL CABIN HOT AIR VALVE

CONTROL CABIN COLD AIR VALVE

FLOW CONTROLLER

TURBOFAN EXIT DOOR

RIGHT AIR
CONDITIONING
EQUIPMENT BAY

AIR CONDITIONING
DISTRIBUTION BAY

LEFT AIR
CONDITIONING
EQUIPMENT BAY
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Main cabin temp control velve
1 ACM bypass valve

2 Main cabin cold air valve

3 Main cabin hot air valve

4 T/C back pressure valve

Control cabin temp control valve

5 Control cabin cold air valve
6 Control cabin hot air valve

[i=>00-S/F and 00-5JG
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TO MAIN CABIN
TO CONTROL

CABIN INDIVIDUAL

AIR QUTLETS

TO MAIN CABIN
INDIVIDUAL AIR
OQUTLETS

INDIVIDUAL AIR
DISTRIBUTION FAN —

CONDITIONED
AIR GROUND
SERVICE
CONNECTION
LOW PRESSURE
XMITTER !
1] %
8
: ==

PRESSURE REGULATOR‘W /
ENGINE START D'ﬂg';:.%%L 1
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1/C =
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10
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‘ i i AIR CONDITIONING
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D e i I ANTI-ICING
f Ly ‘ CONTROL VALVE
ST -
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e — R LY SHUTOFF
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| L1 RAM ARR
Wi EXHAUST
S (mf' DAMPER
COOLING AIR MOVER AND
1 ) ACTUATOR
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DOOR AND ACTUATOR TEMROFAN
Air Cycle Air Conditioning System Schematic’ 41
21-12-0 Figure 2 (Sheet 1 of 2) Oct 15/6¢
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E. The anti-icing thermostat senses the temperature of the cold air as it
leaves the water separator. When the air temperature reaches 35°F the
anti-icing control valve opens and semiconditioned air 1s mixed with the
cold air as it leaves the air cycle machine to prevent icing in the water
separator.

F. The main cabin temperature control valve assembly includes a hot air
valve, & turbocompressor (T/C) back pressure valve, two cold air valves
and two air cycle machine (ACM) bypass valves. These six valves are
operated by an actuator by means of bellcranks and pushrods. The
actuator is driven by an electric motor on the actuator. The valves are
modulated through four stages to provide varying proportions of hot,
pre-cooled (semi-conditioned) and cold air to the main cabin. (See
figure 3.) Each stage represents approximately 25% of time of valve
position change from full heat to full cold.

G. At the beginning of stages (1) and (2), hot air only is directed to the
main cabin. At start of stage (1) the back pressure valve closes off
epproximately 80% of the duct area. This creates a back pressure
which the turbocompressor must work against. As.a result the air being
supplied to the air conditioning system at start of stage (1) is hotter
then when the back pressure valve is open at start of stage (2). Between
the start of stage (2) and the end of stage (3) air in the main cabin
distribution duct gradually becomes cooler by the movement of two valves.

COLD AIR VALVES + \
[ ] AIR CYCLE MACHINE
‘ ‘ BYPASS VALVES

coLD
AIR t HOT AIR VYALVE
SEMI-CONDITIONED TURBOCOMPRESSOR
(PRE.COOLED) AIR HOT BACK PRESSURE MODULATES
AIR VALVE CLOSED TO
OPEN
¢ MODULATES
| 80% CLOSED
| i TO OPEN
START OF STAGE | START OF STAGE 2
(FULL HEAT) (HALF HEAT)
MODUL ATES
OPEN TO
MODULATES = CLOSED
OPEN TO
CLOSED
|
END OF STAGE 3 END OF STAGE 4
(HALF COLD) (FULL COLD)
Valve Positions By Stages 6
21-12-0 Flgure 3 Jan 15/62
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First the cold air valves modulate from closed to open and second the hot
air valve moves from open to closed. At the end of stage three the &ir

in the main cabin distribution duct is supplied by a mixture of cold and
semi-conditioned air. During step (4) the air cycle machine bypass valve
closes and at the end of the cycle only air which has had the full cooling
treatment enters the mixing chamber for cabin conditioning.

H. The control cabin temperature control valve assembly is a two valve
assembly that mixes hot and semi-conditioned or cold air to maintain
selected control cabin temperstures.

I. A control cabin euxiliary heat valve allows hot pneumatic air to be
ducted directly to the control cabin when normal ventilating air is shut
off. The crew auxiliary heat valve is controlled by a switch on the
flight engineer's uppe:r instrument panel.

2. Primary Heat Exchangers

A. The primary heat exchanger (figure 4) is & rectangular unit through which
hot air from the pneumtic system flows in a bank of parallel tubes,
cooled by amblent alr directed across the tubes. The hot air enters at
top 11board front of exchanger, fills a plenum chamber along the top
inboard side, follows & tube bank down, outboard and up to an outflow
plenum chamber from which the cooled air is discharged into the duct
leading to the alr cycle machine or to the temperature control valve.
The amblent air makes only one pass across the thin walled tubes. Ram
pressure provides airflow during flight. The arm alr exhaust damper 1s
open at this time. For ground cooling a turbofan induces air through
the same ram air ducting but air is exhsusted out the turbofan exhaust
and the ram alr exhaust damper 1s clos2d. The ram air exhaust damper
actuator motor recelves power to open the door on takeoff and close
during landing as a result of a relay in the landing gear safety (squat)
switch clrcult. The exchanger 1s in the alr conditloning equipment bay
to the rear. There 1s one primary heat exchanger in each pack.

DUCT
CLAMPS

RAM AR
CONNECTION

ACCESS
PANEL

PRMARY HEAT
EXCHANGER

jﬂﬂlﬁ AN

RAM AIR TURBOFAN EXHAUST

EXHAUST DAMPER DOOR

Ly Primary Heat Exchange:

Jan 15/64 Figure L 21-12-0
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3. Air Cycle Machines

A. The air cycle machine (figure 5) is a cooling unit consisting of an
expansion turbine on & common shaft with a compressor. Pressurized air
expands through the turbine, driving the compressor. The compressor
compresses alr coming from the primaery heat exchanger. This air is then
directed through a secondary heat exchanger in which the heat of
compression 1s absorbed. The air leaves the secondary heat exchanger
restored to approximately the temperature it had when entering the
compressor. The alr then enters the air cycle machine turbine, expands
and cools to the lowest temperature in the cycle. An overheat switch in
the compressor discharge duet activates the air conditioning unit overheat
light on the flight engineer's panel. An overheat in the turbine inlet
duct protects the machine from overspeeding. The air eycle machine is in
the center part of the air conditioning equipment basy between secondary
heat exchanger and water separator. There is one air c¢ycle machine in

each pack.
———STRUCTURE BRACKET TURBINE INLET DUCT
AIR CYCLE CIL VENT
C-RING MACHINE LINE COUPLING up
BRACKET
. -%*___W iy FF

MARMAN CLAMP

| %’ FWD

A SWAY BRACE
WATER A A @) AR 3
SEPARATOR Al | 4 i - e ~"»_~\"*_"'\....V_-“:“.__ =
¥ : o 0 # AT o \ { )
| T
BRI T Camm
WITH ORING ‘ \]] B
«RIN ¢ | JZ3) =t
kY- I =/
S

DUCT FROM

I PRIMARY
MAﬁrAN ﬁ&AMP HEAT EXCHANGER
w -

AIR CYCLE MACHINE ITH 0-RING

TURBINE AIR CYCLE MACHINE

COMPRESSCR

—QIL FILLING

Alr Cycle Machine 6
21-12-0 Figure 5 Apr 15/63
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Secondary Heat Exchangers

A.

The secondary heat exchanger (figure 6) is & rectangular unit in which
the air exhausted from the air cycle machine compressor flows through a
bank of parallel tubes, cooled by ambient air directed across the tubes.
The air enters at the front of the exchanger, followe one tube bank to
the rear and returns through & second tube bank to the front, where the
cooled air is discharged into a duct leading to the alr cycle machine
turbine. The secondary heat exchanger is in the ram air duct system.
Ambient airflow 1s induced by ram effect in flight and by a turbofan

on the ground. A motor operated actuastor, controlled by the main cabin
temperature control valve, cuts off cooling air supply through the heat
exchanger when the eir cycle machine is not operating. The exchanger is
in the air conditioning equipment bay forward of the primery heat
exchanger. The secondary heat exchanger damper and actustor are down-
stream of the exchanger in the ram air ducting. There 1s one secondary
heat exchanger in eech alr conditioning pack.

INLET DUCT

THERMAL SWITCH

JANITROL CLAMP
THERMALSWITCH
OUTLET DUCT

JANITROL CLAMP

SECONDARY SECONDARY
HEAT EXCHANGER HEAT EXCHANGER
DAMPER ACTUATOR MARMON TYPE
SEE VIEW ) iy

SECONDARY HEAT
EXCHANGER DAMPER

BONDING INDICATOR LEADS
JUMPER
POSITION
VIEW 1 POTENTIOMETER
6 Secondary Heat Exchanger
Jan 15/62 Figure 6 21-12-0
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