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CHAPTER 21 — AIR CONDITIONING

SAINT-GOBAIN FOAM OVERHEAD DISTRIBUTION DUCT — REMOVAL/INSTALLATION/MAINTENANCE

General

A.

This procedure contains instructions to remove original design foam duct and replace with
Saint-Gobain design foam duct.

Foam Overhead Distribution Duct Removal

A. References
(1) AMM 25-22-01/401, Sculptured Ceiling Panels Removal/Installation
(2) AMM 25-28-05/401, Centre Overhead Storage Compartment
(3) AMM 23-32-02/401, Fixed Video Monitor Removal/Installation
4) AMM 24-22-00/201, Electrical Power Supply
5) Service Bulletin 757-33-0041, Emergency Lighting Battery Pack Relocation
B. Access
(1 Location Zones
Section 43 — Body Station 549.35 — 789.35
Section 44 — Body Station 989.35 — 1169.35
Section 46 — Body Station 1169.35 — 1449.35
C. Prepare for Removal

(1) Supply electrical power (AMM 24-22-00/201)

(2) Push the L and R RECIRC FAN switch-lights, on the pilots overhead P5 panel, to the
OFF position.
(a) Make sure the INOP lights come on.
(b) Put a DO-NOT-OPERATE tag on the switch-lights.

3) Turn the L and R PACK selectors, on the P5 panel, to the OFF position.
(a) Make sure the PACK OFF lights come on.
(b) Put a DO-NOT-OPERATE tag on the selectors.

4) Remove the applicable sculptured ceiling panel in the passenger compartment to get

access to duct.

(5) Remove video monitors as applicable.

(6) Remove battery packs as applicable.

(7) Detach telephone antenna wire, which may be attached to plenum.
EFFECTIVITY 21-23-01
G-0O00X (MSN 21658) G-CPEP (MSN 25268) MON 401

05.07.04
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FRAME BRACKET

ORIGINAL DESIGN
FOAM DUCT

ORIGINAL DESIGN

FOAM DUCT
PLENUM/NOZZLE
Original Design Duct Removal
Figure 1
EFEECTIVITY 21-23-01
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CHAPTER 21 — AIR CONDITIONING

D. Original Design Foam Distribution Duct Removal (Figure 1)

Remove Plenum/Nozzle Assembly (4) by removing the screws attaching the
assembly to the foam duct (Figure 1).

(2) Remove air diffuser (perforated plate under Plenum/Nozzle Assembly) by carefully
pulling down.
(3) Carefully cut duct-to-duct joining seam at ¥ inch gap between ducts being careful not
to damage the adjoining duct. Saint-Gobain suggests using a hack
saw blade to cut joint if necessary.
4) Remove flexible hoses from spuds on duct.
(5) Unbolt duct from frame bracket (1) and remove duct (Figure 1).
3. Saint-Gobain Design Overhead Distribution Duct Installation
A. Consumable Materials
(1 Adhesive — 3M DP-100 FR
(2) Sealant — Dow 3145 RTV
(3) Isopropyl Alcohol or equivalent
B. References
(1) AMM 25-22-01/401, Sculptured Ceiling Panels Removal/Installation
(2) AMM 25-28-05/401, Centre Overhead Storage Compartment
(3) AMM 23-32-02/401, Fixed Video Monitor Removal/installation
4) AMM 36-00-00/201, Pneumatics Systems
C. Access
(1 L.ocation Zones
Section 43 — Body Station 549.35 — 789.35
Section 44 — Body Station 989.35 — 1169.35
Section 46 — Body Station 1169.35 — 1449.35
EFFECTIVITY 21-23-01
G-000X (MSN 21658) G-CPEP (MSN 25268) MON 403
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DUCT AIRFRAME END.SEAL
ATTACH BRACKET .

SPUD

COMPOSITE

NUTCLIP "~ STRAP ASSEMBLY

ATTACH PLATE 2 LOCATIONS
(EXPLODED) (ASSEMBLED)

(STRAP ASSEMBLIES NOT SHOWN FOR CLARITY)

Saint-Gobain Design Duct Kit
Figure 2
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214N2007 REF IML SKIN REF
: /144N‘1 109 REF

DUCT/ AIRFRAME
ATTACH BRACKET
£ BOX BEAM
COMPOSITE BC SPUD
%'—u NS
) STRAP ASSEMBLY
/ (UNFASTENED)
(2 LOCATIONS) EXISTING PLENUM/ NOZZLE
(EXPLODED)
IML SKIN REF
214N2007 REF 144N1109 REF
STRAP ASSEMBLY
(FASTENED)
(INSTALLED)
Saint-Gobain Design Duct Installation
Figure 3
EFFECTIVITY 21-23-01
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NUTCLIP
STRIP

NUTCLIP
(BACNAOFX16)

PLENUM/NOZZLE PLATE
ASSEMBLY
SCREW
(BACS12GU3K9)
Saint-Gobain Design Duct End View
Figure 4
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D. Saint-Gobain Overhead Distribution Duct Installation (Figures 2 & 3 )

(1)

Select proper Saint-Gobain replacement duct from Aircraft Ilustrated Parts
Catalogue. (See special note for SGDDK-2109-2 installation).

NOTE: SGDDK-2019-2 Duct Kit is slightly different from all other kits. Because of

clearance limitations near the beacon light, one Duct on the SGDDK-2109-2
kit is permanently bonded to the Box Beam. This allows for a five-inch tube
through the duct to gain access to change the beacon light. When installing
this duct kit please note that references made to install the duck halves do
not apply to the pre bonded duct half. All other references including the need
for Velcro straps and strap plates apply to the SGDDK-2108-2 Kit.

(2) Preparation of remaining foam ducts for Saint-Gobain design installation.

(a) Prepare the end of the remaining foam ducts (2) (Figure 1) by peeling or
cutting the old seals away (Figure 1 (seals not shown)). If necessary, smooth
exterior of foam duct by carefully sanding with 100 grit or finer sandpaper.

(b) Fill and gaps, holes, or uncovered foam with 3M DP-100 FR. Allow adhesive
to cure.

(c) Clean outside end of duct approximately 2 inches back from end with
Isopropy! Alcohol or equivalent.

(3) Prepare Box Beam for installation.

(a) Temporarily remove the two Nut-clip Strip Assemblies (10) (Figure 4) from
Box Beam Assembly (2) (Figure 2).

(b) Lay out necessary hole locations in Nut-Clip Strip Assembly by aligning with
plenum/nozzle assembly or using the foam duct which is being replaced.

(c) Install Nut clips (11) with rubber seal on bottom at noted locations (Figure 4).
Install all nut-clips with the spring retainer on the inside edge of the Nut-Clip
Strip.

(d) Reassemble Nut-Clip Strip Assemblies into the box beam, noting forward
end.

4) Install Box Beam (2) (Figure 2)

(a) Using the existing airplane frame brackets (1) (Figure 1) and screws, bolt
Box Beam Assembly into place noting fwd end. The Attach Brackets (3)
(Figure 2) on the Box Beam are manufactured to mate to the original design
frame brackets. If the brackets don't align, move the Attach Bracket on the
Box Beam to the predrilied and sealed alternate location. If Attach Bracket is
moved, seal original location with silicone sealant Dow 3145 RTV (colour
optional).

EFFECTIVITY 21-23-01

G-000X (MSN 21658) G-CPEP (MSN 25268) MON 407
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Install Plenum/Nozzle Assembly (7) (Figure 3)

(@)

Assemble original design air diffuser to plenum nozzle assembly where

necessary. The joints in the plenum/nozzle assembly usually don't align with

the joints in the distribution duct assemblies. Where the plenum/nozzle

assembly mates with original design ducts, the original design air diffuser

must be used. It may be necessary to cut the removed air diffuser to fit

original design foam ducts.

NOTE: Do not apply air diffuser to Saint-Gobain design Duct or Box Beam.
Discard excess air diffuser.

NOTE; Assure there are no gaps in the air diffuser at the junctions with the
Saint- Gobain design Duct.

Install plenum/nozzle assembly using screws (13) (Figure 4).

NOTE: Use caution when installing the first screw through the
plenum/nozzle assembly to align the Nut-Clip Strip (10) (Figure 4).
The holes in the side of the BOX Beam allow the Nut Clip Strips to
be manipulated during this process.

Install Strap bolt plates (12) (Figure 3) at locations along the plenum that

closely match the locations of the Strap Assemblies (4) (Figure 2)

pre-attached to the Box Beam. Exact alignment is not necessary, if spuds

interfere. It may be necessary to screw telephone antenna brackets into

place at this time. When the same attach point must be used for antenna

bracket and Strap Bolt Plate, place Strap Bolt Plate under antenna bracket

so the Strap Assembly doesn't interfere with the antenna bracket or wire. Do

not install four (two at each end) screws closest to the duct ends at this time.

These four locations will be used to install the Duct End Seals.

Install Duct End Seal Top Plate. (14) (Figure 5)
NOTE: The Saint-Gobain Design Duct End Seal may be used for three types of

installations (Figure 5).

1) Saint-Gobain Duct to Saint-Gobain Duct

2) Saint-Gobain Duct to Original Design Duct
3) Qriginal Design Duct to Original Design Duct

EFFECTIVITY 21-23-01
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7) Check alignment of pre installed spud locations on Foam Duct Halves (5)

(Figure 2) with aircraft flexible hose locations. Remove spud caps at desired

locations only.

NOTE: If an aircraft flexible hose wont reach to any of the pre-installed spud
locations, install spud into foam duct half by cutting fitting hole in foam with a
razor knife and bonding spud with 3M DP-100FR. Fill all gaps between foam
duck and spud. Allow adhesive to cure before installing Foam Duct Half.

(8) Install Foam Duct Halves (5) (Figure 2) into the Box Beam by lightly setting the top
edge into the Box Beam and flexing the bottom edge into place. Align Duct Half/Box
Beam ends and push duct well into Box Beam.

NOTE: It may be necessary to remove the lavatory duct temporarily while installing
the nearest Foam Duct Half.

(9) Fasten Foam Duct Halves into place by looping Strap Assemblies (4) (Figure 2)
through the Bolt Plates (12) (Figure 4 ) and back onto the mating Velcro. Apply
enough pressure with the Strap Assemblies to keep Foam Duct Half seated in Box
Beam.

(10)  Apply beads of silicone sealant Dow 3145 RTV (colour optional) to duct where End
Seal will be installed. Remove tape applied to hold Tie Rods and the rest of the End
Seal out of the way during Foam Duct Half Installation. Apply Duct End Seal to duct,
centering it on the gap between the two ducts.

(11)  Install Duct Seal Attach Plates (15) (Figure 5) at plenum/nozzle attach points using
screws provided with kit. Insert Tie Rod through Bottom Compression Plates (18)
(Figure 5). Install Tie Rod Nuts (21) (Figure 5) to the end of Tie Rods. Tighten Tie
Rod Nuts until silicone foam is compressed to approximately ¥ its original thickness.

(12)  Tighten four Worm Drive Clamps (20) (Figure 5) until silicone foam is compressed all
along the Duct Seal End Seal.

(13)  Apply extra silicone sealant Dow 3145 RTV (colour optional) at four small gap
locations shown in Figure 5. Allow sealant to cure before applying pressure to
system.

(14)  Attach flexible hoses to spuds.

(15)  As applicable, return telephone antenna to original position.

EFFECTIVITY 21-23-01
G-000X (MSN 21658) G-CPEP (MSN 25268) MON 409
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Overhead Distribution Duct Test
(1) Allow all adhesives and sealants to cure before performing this check of the
overhead distribution duct.
(a) Supply pressure to the pneumatic system (AMM 36-00-00-00/201).
(b) Put the L. and R pack switch on the P5 air conditioning panel to the AUTO
position.
(c) Check the distribution duct to make sure there is no leakage of air at
connections.
Put the airplane back to its usual condition
) Install video monitors (AMM 23-32-02/401)
(2) Install the sculptured ceiling panel (AMM 25-22-01/401).
(3) Remove DO-NOT-OPERATE tags from the L and R PACK selectors on the P5 panel.
4) Remove DO-NOT-OPERATE tags from the L and R RECIRC FAN switch-lights on
the P5 panel.
(5) Remove the electrical power is it is not necessary. (AMM 24-22-00/201).

Saint-Gobain Foam Duct Kit Maintenance

A. At regular intervals (major checks) inspect duct for leaks and damage.
B. Leak Repair
(1) Small leaks at end seals, duct-to-box beam seals, through box beam, or through
foam duct, can be sealed.
(a) Clean leaking area with Isopropyl Alcohol or other compatible solvent and
allow to dry.
(b)
(c) Work Dow 3145 RTV (colour optional) into gap or seam and smooth out.
(d) Allow sealant to dry before pressurising system.
(2) Larger leaks through box beam or foam duct can be sealed in the same manner as a
repair.
C. Damage Repair
(1) Small fractures and hole in box beam, or foam duct, can be repaired.
(a) Clean fractured area with Isopropyl Alcohol or other compatible solvent and
allow to dry.
(b) Apply patch of fiberglass cloth saturated with 3M DP-100FR epoxy adhesive.
Use excess epoxy to assure complete saturation. Smooth out patch with
brush, putty knife or gloved finger. If the area is larger than 2 inch diameter,
apply a second patch over the first patch as soon as the first patch has
gelled.
(c) Allow patch to completely cure before pressurising system.
(2) Small areas of delamination in a box beam, or foam duct can be repaired
EFFECTIVITY 21-23-01
G-000X (MSN 21658) G-CPEP (MSN 25268) MON 410
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Small areas of delamination in a box beam, or foam duct can be repaired.

(@)

(b)

()

(d)

it may be necessary to remove delaminated fabric unless it can be peeled
back in such a way as to allow rebonding. If possible clean under
delamination and rebond delamination into place using 3M DP-100FR epoxy
adhesive.

If delamination must be removed, remove as much of the delamination as
possible. Clean delaminated area with Isopropy! Alcohol or other compatible
solvent and allow to dry.

Apply overlapping (by ¥ inch minimum) patch of fiberglass cloth saturated
with 3M DP-100FR epoxy adhesive. Use excess epoxy to assure complete
saturation. Smooth out patch with brush, putty knife or gloved finger. If
delamination was removed, apply a slightly larger second patch over the first
patch as soon as the first patch has gelled.

Allow patch to completely cure before pressurising system.

Large damaged or delaminated areas (larger than 6 square inches) should not be
repaired but the damaged part should be replaced.

EFFECTIVITY 21-23-01
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TECHNICAL EVALUATION, PLANNING & MATERIALS BRIEF

Document: Issue Date:
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Title:

INSTALLATION OF GALLEY / LAV VENT DUCT
Hyperlink:
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ENGINEERING DEPARTMENT
MATERIALS & TOOLING REQUIREMENT

a1r2000

Task Kit No: MCP-757-1281-2 A/C: BI, BJ, EP, OC, OK, OX and OZ Due Date:
Part Number Description Qty Per Aircraft Batch Number Comments
BWT10-3440480A LONG DUCTS 1 ONLY REQUIRED FOR OC, OK, 0Z, OX, BI,
BJ AND PEP.
NAS1922-0575-1 DUCT CLAMP 2
757-1410-000 BRACKET ASSY 1
757-1410-004 FWD SUPPORT BRACKET 1
757-1410-006 AFT SUPPORT BRACKET 1
757-1410-008 PACKER 1
Goods Complete:.........ccoevvereereerreriennns (Date) LOCatioN:.....cccveeeieeieeiieie e Signed:.....cooevierieiierie e (Stores)
IFS(;;TII\‘IIS /1*6TT/TS/ 205 Ref: G:\SHARED\BRIEF\757\MCP-757-1281.DOC
Date: 13.03.03 Page 2 of 4




ENGINEERING DEPARTMENT
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Task Kit No: MCP-757-1281-1 A/C: BA, BB, BG, AND BH. Due Date:
Part Number Description Qty Per Aircraft Batch Number Comments
BWT10-3440360A SHORT DUCTS 1 ONLY REQUIRED FOR BA, BB, BG, AND
BH.
NAS1922-0575-1 DUCT CLAMP 2
757-1410-000 BRACKET ASSY 1
757-1410-004 FWD SUPPORT BRACKET 1
757-1410-006 AFT SUPPORT BRACKET 1
757-1410-008 PACKER 1
Goods Complete:.........ccoevvereereerreeniennn (Date) LOCatioN:.....eeeeeeiieiieiieie e Signed:.....ccoevieriinierie e (Stores)
IFormII\‘IIOZ /1*6TT/TS/ 205 Ref: G\SHARED\BRIEF\757\MCP-757-1281.DOC
ssuc INO:
Date: 13.03.03
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MATERIALS DISPOSITION LIST
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Disposition List: -1 A/C: Due Date:
Part Number Description Qty Per Aircraft Serial Number Disposition Materials Ref
Goods Complete:........coovvevrevrieneeerreeniennn (Date) LOCatioN:.....ccovieiicieecieere et Signed:.....ocovevieiiieiene e (Stores)
IFormII\‘IIOZ /1*6TT/TS/ 205 Ref: GA\SHARED\BRIEF\757\MCP-757-1281.DOC
ssu€ INO:

Date: 13.03.03
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Britannia Airways Ltd.
London Luton Airport

Modification Certification
Plan:

MCP/757M1281 Issue4

Title : Installation of Galley/Lav vent duct

Scope:

This modification will be raised to install an extension to the existing Galley/Lav vent
duct to the Britannia Airways B757-204/236 fleet to prevent unpleasant smells entering
the passenger cabin.

A new duct and support is added to redirect the existing Galley/Lav vent thrbugh 90
degrees and disperse the unpleasant smells towards an external vent.

Subsequent to the initial issue Monarch airlines, Thomas Cook airlines and First Choice
airlines have been added to the effectivity of the modification.

CERTIFICATION PLAN No. : MCP757/1281 ISSUE 4
PART 21 APPROVAL No. EASA.21J.049
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Form: ENG/PART21/02 Issue 3
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England
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Britannia Airways Ltd.
London Luton Airport
Bedfordshire

LU2 9ND

England

CERTIFICATION PLAN No. : MCP757/1281 ISSUE : 4
PART 21 APPROVAL No. EASA.21J.049
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Britannia Airways Ltd.
l.ondon Luton Airport

B @% H Bedfordshire
Dritanmn LU2 9ND
England
2. Revision History
. : Sheets
Issue Date Raised Issue Details Affected
1 16/10/03 | Initial Issue All
2 30/06/04 | Including JMC / Thomas Cook aircraft to effectivity of 5
mod
3 15/10/04 | Including Monarch aircraft to the effectivity of mod. All
Transferred to new PART 21 Approval Format.
4 17/01/05 | Including First Choice aircraft to effectivity of MOD. 1,7,.8,9, 10, 11

CERTIFICATION PLAN No. : MCP757/1281 ISSUE : 4
PART 21 APPROVAL No. EASA.21J.049
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Britannia Airways Ltd.

° London Luton Airport
@ Bedfordshire
N LU2 OND
England

Britann

3. Aircraft Effectivites

Aircraft Type Aircraft Variable No. Aircraft Serial No. Aircraft Registration
' (Ref only)
B757-204 NB422 26963 G-BYAD
B757-204 NB423 26964 G-BYAE
B757-204 NB424 26266 G-BYAF
B757-204 NB426 26966 G-BYAH
B757-204 NB427 26967 G-BYAI
B757-204 NB428 25623 G-BYAJ
B757-204 NB429 26267 G-BYAK
-B757-204 , NB430 25626 G-BYAL
B757-204 NB431 27219 G-BYAN
B757-204 NB432 27235 G-BYAO
B757-204 NB433 27236 G-BYAP
B757-204 NB434 27237 G-BYAR
B757-204 NB435 27238 G-BYAS
B757-204 NB436 27208 G-BYAT
B757-204 NB437 27220 G-BYAU
B757-204 NB438 27234 G-BYAW
B757-204 NT431 28834 G-BYAX
B757-204 NT432 28836 G-BYAY
B757-236 NA343 24792 G-CDUO
B757-236 NA344 24793 G-CDUP
CERTIFICATION PLAN No. : MCP757/1281 ISSUE 4

PART 21 APPROVAL No. EASA.21J.049
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Aircraft Type

Aircraft Variable No.

Aircraft Serial No.

Britannia Airways Ltd.
London Luton Airport
Bedfordshire

LU2 9ND

England

Aircraft Registration

(Ref only)
B757-28A NB226 27621 G-FCLA
B757-28A NB227 28164 G-FCLB
B757-28A NB228 28166 G-FCLC
B757-25F NB230 28718 G-FCLD
B757-28A NT233 28171 G-FCLE
B757-28A NT234 28835 G-FCLF
B757-28A NA445 24367 G-FCLG
B757-28A NB223 26274 G-FCLH
B757-28A NB222 26275 G-FCLI
B757-2Y0 NB330 26160 G-FCLJ
B757-2Y0 NB331 26161 G-FCLK
B757-25F NT237 30757 G-JMCD
B757-25F NT238 30758 G-JMCE
B757-28A NB201 24369 G-JMCF
B757-2G5 NB446 26278 G-JMCG
CERTIFICATION PLAN No. MCP757/1281 ISSUE 4
PART 21 APPROVAL No. EASA.21.J.049
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Aircraft Type

Sritannia

Aircraft Variable No.

Aircraft Serial No.

Britannia Airways Ltd.
London Luton Airport
Bedfordshire

LU2 OND

England

Aircraft Reqgistration

(Ref only)
B757-2T7 NA401 22780 G-MONB
B757-2T7 NA402 22781 G-MONC
B757-2T7 NA403 22960 G-MOND
B757-2T7 NA404 23293 G-MONE
B757-2T7 NA405 23770 G-DAJB
B757-2T7 NA407 24104 G-MONJ
B757-2T7 NA408 24105 G-MONK

CERTIFICATION PLAN No. MCP757/1281 ISSUE 4
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Britannia Airways Ltd.
London Luton Airport

Bedfordshire
LU2 O9ND
England
Aircraft Type Aircraft Variable No. Aircraft Serial No. Aircraft Registration
(Ref only)
B757-28A NA442 23822 G-000B
B757-2B7 NB507 27147 G-00BJ
B757-28A NA443 24017 C-FTDV
B757-23A NB134 24292 C-GOO0G
B757-2B7 NB506 27146 G-008BI
B757-28A NA447 24235 C-GBOD
B757-2YO NB329 26158 G-0O00X
B757-28A NT232 28203 G-000Y
B757-28A NJ0O1 33098 G-O0BC
B757-28A NJ002 33099 G-00BD
B757-28A NJ003 33100 G-OOBE
B757-28A NJ0O4 33101 G-OOBF
B757-236 NA346 25054 G-O0O0OK
B757-236 NA352 25593 G-000zZ
B757-236 NT404 29941 G-CPEU
B757-236 NT405 29942 G-OOBG
B757-236 NT406 29943 G-CPEV
B757-236 NT407 29944 G-O0OBH
B757-28A NT245 32446 C-GUBA
B757-28A NT246 32447 C-GTBB
CERTIFICATION PLAN No. : MCP757/1281 ISSUE 4
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B757-2Y0O

25268

Britannia Airways Ltd.
London Luton Airport
Bedfordshire

LU2 9ND

England

G-CPEP

The owner of the manuals stated below must be contacted and informed of the
proposed modification change. It is the responsibility of the manual owner to reflect
any change raised by the introduction of this modification. A copy of the response
will be filed in the project folder.

Aircraft Maintenance Manual ~ Yes/Ne*

Aircraft Modification Record Yes/No*

Wiring Diagram Manual Yes/No*
lllustrated Parts Catalogue Yes/Ne*
Line E.T.O.P.S. Manual Yes/No*

MEL ¥Yes/No*

Weight Schedule Yes/No*
Maintenance Schedule ¥esiNo*
Configuration Manual Yes/No*
Operation Manual Yes/No*
Flight Manual Yes/No*
Cabin/Emergency Manual YesiNo*
Simulator ¥esiNo*
Capability List ¥es/No*
Advisory Bulletin Yes/No*
Other (Please Specify Below) ¥esiNo*
CERTIFICATION PLAN No. MCP757/1281 ISSUE 4

PART 21 APPROVAL No. EASA.21J.049
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Britannia Airways Lid.
London Luton Airport
Bedfordshire
LU2 9ND
England

It is the responsibility of Thomas Cook, Monarch and First Choice to amend

any manuals affected by this modification.

*Strike through as required

CERTIFICATION PLAN No. : MCP757/1281 ISSUE 4
PART 21 APPROVAL No. EASA.21J.049
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5. Privileges

Airframe Engineer

Avionics Engineer

Stress Engineer
Airworthiness Engineer (Ops)

Verification Engineer

UK TCDS :
JAR25
FAATCDS

Other

7. Applicable Requirements

Britannia Airways Lid.
London Luton Airport
Bedfordshire

LU2 9ND

~_ England

Ben Hyde
Anton Hessig
Mark Evans
TBD

Dean Jackson

FA 28 Issue 5. Compliance will be demonstrated against
amendment 16

A2NM

None

ANO None
BCAR None
FAR FAR25
JAR JAR25
JAR OPS None
CAA ARI'S None
CAA AWN'S None
CAA SPEC’S None
CAALTO'S None
CAA AD’S None
FAA AD'S None
FAAAC'S None
JAATGL'S None
OTHER None
CERTIFICATION PLAN No. MCP757/1281 ISSUE : 4
PART 21 APPROVAL No. EASA.21J.049
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BEritannia

8. CompliancePlan

Britannia Airways Ltd.
London Luton Airport
Bedfordshire

1L.U2 9ND

. England

Requirements Means of Compliance (MC — CODES) Remarks
JAR25
0|12 |3 14|56 |7 |8]9

25.301 X Statement to be made

25.303 X Statement to be made

25.305 X Statement to be made

25.307 X Statement to be made

25.321 X Statement to be made

25.331 X Statement to be made

25.333 X Statement to be made

25.337 X Statement to be made

25.341 X Statement to be made

25.571 X Statement to be made

25.601 X Statement to be made

25.603 (a)(b)(c) | x X Statement to be made/Drawing
definition

25.605 (a)(b) X | X Statement to be made/Drawing
definition

25.607 X Statement to be made

25.609(a) X | X Statement to be made/Drawing
definition

25613 X | X Statement to be made/Drawing
definition

25.625 (a)(1)(2)(] x Statement to be made

25.899 (a)(b) X Statement to be made

25.1301 (a)(c) X Drawing definition

25.1309 X |X Statement to be made/Drawing
definition

25.1519 X Statement to be made

25.1529 X Statement to be made

25.1541 X Statement to be made

Means of Compliance Codes (MoC)
0 = General Definitions, 4 = Test Data 7 = Inspections, Visual
Statement etc Examinations
1 = Drawings, Descriptions 5 = Ground Test on Airci 8 = Simulator Test

2 = Calculations 6 = Flight Test 9 = Component Data Sheet
3 = Safety Analysis/Failure

Analysis

CERTIFICATION PLAN No. MCP757/1281 ISSUE : 4
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Britannia Airways Ltd.

° o London Luton Airport
(- Bedfordshire
oritannia fordshire

Verify that rules pertinent to the plan checklist are complete and add any relevant notes.

STRUCTURE/STRESS (completefincomplete)™: MOC Signed:
Date:

INTERIOR (completefincomplete)™: MOC Signed:
Date:

AVIONICS/ELECTRICAL (complete/incemplete)™ MOC Signed:
Date:

10. Office of Airworthiness Approval

CLASSIFICATION HAS BEEN DETERMINED AND AGREED WITH THE CAA
Yes/Ne*

MODIFICATION: MINOR/MAJOR* STC: N/A
THE CERTIFICATION PLAN IDENTIFIES THE RELEVANT RULES.

Print: Signed: Date:

CERTIFICATION PLAN No. : MCP757/1281 ISSUE 4
PART 21 APPROVAL No. EASA.21J.049

13 0f 14

Form: ENG/PART21/02 Issue 3



Britannia Airways Ltd.
London Luton Airport
Bedfordshire

LU2 OND

England

*Strike through as required

R
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Britannia Airways Ltd.
London Luton Airport
Bedfordshire

LU2 9ND

England

Modification Summary:
MOD/757/1281 Issue 4

Title :  Installation of Galley/Lav vent duct

Reason for Modification : This Modification has been is raised to install the Galley/Lav
vent duct to the Britannia Airways B757-204/236 fleet to
prevent unpleasant smells within the passenger cabin.
CAA Mod Classification : MINOR/MAJOR*

E.T.O.P.S. Affected : ¥es/No*

Flight Test Required : ¥Yes/No* st
Interchangeability Affected : ¥es/No*

ATA Chapter(s) : 21,25 & 38

Weight Change : Weight Increase/Decrease of (see page 8) kg

Moment Change : Moment Increase/Decrease of (see page 8) kg
Electrical Load Change : None.

* Strike through as required

| hereby certify that this modification defines all the changes associated with this certificate
The technical information contained within or associated with this document has been approved under
the authority of PART 21 Design Organisation Approval No. EASA.21J.049.
| further certify that, including the exceptions listed below, the design of this modification complies with
the requirements specified by the agency as the certification basis for this type of aircraft and with any
additional requirements notified by the agency in respect of this particular modification.

Office of Airworthiness

MODIFICATION NUMBER: MS/757/1281 ISSUE : 4
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Britannia Airways Ltd.
London Luton Airport

Bedfordshire
LU2 9ND
England
Dater oo
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Attachments
A

Aircraft Maintenance Manual

Aircraft Modification Record
Wiring Diagram Manual
llustrated Parts Catalogue
Line E.-T.O.P.S. Manual
MEL

Weight Schedule
Maintenance Schedule
Configuration Manual
Operation Manual

Flight Manual
Cabin/Emergency Manual
Simulator

Capability List

Advisory Bulletin

Other (Please Specify)

Yes/No*

Yes/No*

Yes/No*
Yes/Ne*

¥es/No*

~ Yes/No*

Yes/No*
Yes/No*
¥es/No*

Yes/No*
Yes/No*

Yes/No*
Yes/No*
Yes/No*

Yes/No*

¥es/No*

Britannia Airways Lid.
London Luton Airport
Bedfordshire
LU2 9ND
England

Appendix

It is the responsibility of Thomas Cook, Monarch and First Choice to amend

any manuals affected by this modification.

MODIFICATION NUMBER:

MS/757/1281
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* Strike through as required

3. Revision History

Britannia Airways Lid.
London Luton Airport
Bedfordshire

LU2 9ND

England

. . Sheets
Issue Date Raised Issue Details Affected
1 16/10/03 | Initial Issue All
2 30/06/04 | JMC / Thomas Cook added to effectivity of modification 3,6,8
DOl 1321 & 1305 embodied
3 15/10/04 | Monarch added to effectivity of modification. Transferred All
to new PART 21 Approval Format
4 17/01/05 | First Choice aircraft added to effectivity of MOD. 8,9,10
MODIFICATION NUMBER: MS/757/1281 ISSUE

PART 21 APPROVAL No: EASA.21J.049

4 0of 14

Form: ENG/PART21/03 Issue 3



Britannia Airways Ltd.
London Luton Airport
Bedfordshire

LU2 OND

England

4. Aircraft Effectivities

Aircraft Type

Aircraft Variable No.

Aircraft Serial No.

Aircraft Registration

(Ref only)

Boeing 757-204 NB422 26963 G-BYAD
Boeing 757-204 NB423 26964 G-BYAE
Boeing 757-204 NB424 29266 | G-BYAF
Boeing 757-204 NB426 26966 G-BYAH
Boeing 757-204 NB427 26967 G-BYAI

Boeing 757-204 NB428 25623 G-BYAJ

Boeing 757-204 NB429 26267 G-BYAK
Boeing 757-204 NB430 25626 G-BYAL
Boeing 757-204 NB431 27219 G-BYAN
Boeing 757-204 NB432 27235 G-BYAO
Boeing 757-204 NB433 27236 G-BYAP
Boeing 757-204 NB434 27237 G-BYAR
Boeing 757-204 NB435 27238 G-BYAS
Boeing 757-204 NB436 27208 G-BYAT
Boeing 757-204 NB437 27220 G-BYAU
Boeing 757-204 NB438 27234 G-BYAW
Boeing 757-204 NT431 28834 G-BYAX
Boeing 757-204 NT432 28836 G-BYAY
Boeing 757-236 NA343 24792 G-CDUO
Boeing 757-236 NA344 24793 G-CDUP

MODIFICATION NUMBER: MS/757/1281 ISSUE
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Britannia Airways Ltd.
London Luton Airport
Bedfordshire

LU2 9ND

England

R B e

Aircraft Type Aircraft Variable No, Aircraft Serial No, Aircraft Registration
(Ref only)

Boeing 757-28A NB226 27621 G-FCLA

Boeing 757-28A NB227 28164 G-FCLB

Boeing 757-28A NB228 28166 G-FCLC

Boeing 757-25F NB230 28718 o G-FCLD

Boeing 757-28A NT233 28171 “ G-FCLE

Boeing 757-28A NT234 28835 G-FCLF

Boeing 757-28A NA445 24367 G-FCLG

Boeing 757-28A NB223 26274 G-FCLH

Boeing 757-28A NB222 26275 G-FCLI

Boeing 757-2YO NB330 26160 G-FCLJ

Boeing 757-2Y0O NB331 26161 G-FCLK

Boeing 757-25F NT237 30757 G-JMCD

Boeing 757-25F NT238 30758 G-JMCE

Boeing 757-28A NB201 24369 G-JMCF

Boeing 757-2G5 NB446 26278 G-JMCG

MODIFICATION NUMBER: MS/757/1281 ISSUE 4
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Britannia Airways Lid.
London Luton Airport

@ Bedfordshire
LU2 9ND
England
Aircraft Type Aircraft Variable No. Aircraft Serial No. Aircraft Registration
(Ref only)

Boeing 757-2T7 NA401 22780 G-MONB

Boeing 757-2T7 NA402 22781 G-MONC

Boeing 757-2T7 NA403 22960 #3-MOND

Boeing 757-2T7 NA404 23293 G-MONE

Boeing 757-2T7 NA405 23770 G-DAJB

Boeing 757-2T7 NA407 24104 G-MONJ

Boeing 757-2T7 NA408 24105 G-MONK

MODIFICATION NUMBER: MS/757/1281 ISSUE 4
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Britannia Airways Ltd.
London Luton Airport

Bedfordshire
LU2 9ND
England
Aircraft Type Aircraft Variable No. Aircraft Serial No. Aircraft Registration
(Ref only)
B757-2B7 NB507 27147 G-O0BJ
B757-28A NA443 24017 C-FTDV
B757-23A NB134 24292 C-GOOG
B757-2B7 NB506 27146 G-00BI
B757-2YO NB329 26158 G-000X
B757-28A NT232 28203 G-000Y
B757-28A NJOO1 33098 G-00BC
B757-28A NJ002 33099 G-00BD
B757-28A NJ0O3 ‘ 33100 G-OOBE
B757-28A NJO0O4 33101 G-OOBF
B757-236 NA346 25054 G-O00K
B757-236 NA352 25593 G-000z
B757-236 NT404 29941 G-CPEU
B757-236 NT405 29942 G-O0OBG
B757-236 NT406 29943 G-CPEV
B757-236 NT407 29944 G-O0OBH
B757-28A NT245 32446 C-GUBA
B757-28A NT246 32447 C-GTBB
B757-2YO NB322 25268 G-CPEP
MODIFICATION NUMBER: MS/757/1281 ISSUE 4
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Britannia Airways Ltd.
London Luton Airport
Bedfordshire

LU2 9ND

England

4.1 Description

This Modification has been raised to install a Galley/Lav vent duct to the Britannia
Airways B757-204/236 fleet, the JMC / Thomas Cook B757-28A/25F/2YO/2G5 fleet, the
Monarch B757-2T7 fleet and the First Choice B757-28A/2B7/23A/2Y0/236 fleet to
prevent unpleasant smells entering the passenger cabin.

The additional support is added to redirect the existing Galley/Lav vent through 90
degrees and points the unpleasant smells towards an external vent.

For later production aircraft, the support is mounted on an existing frame and stringer at
STN.1640, STR.26L using Rivets. A longer duct (P/N BWT10-3440480A) needs to be
installed to early production aircraft (Britannia G-BYAD, G-BYAE, G-CDUO, G-CDUP,
JMC / Thomas Cook G-FCLG, G-JMCF, all Monarch aircraft and First Choice C-FTDV,
C-GOOG, G-CPEP, G-O0BI, G-O0BJ, G-O00K , G-O00X, G-000Z) as the
Galley/Lav Vent duct fan is at STN.1680.

4.2 Parts Required Per Aircraft

PART NO. DESCRIPTION QTY
Mod757-1281-000 Mod Kit (IES only) 1
BWT10-3440360A * Duct Tubing 1
NAS1922-0575-1 Duct Clamp 2
757-1410-000 Bracket assembly 1
757-1410-004 Fwd Support Bracket 1
757-1410-006 Aft Support Bracket 1
757-1410-008 Packer AR
MODIFICATION NUMBER: MS/757/1281 ISSUE : 4
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Britannia Airways Lid.
London Luton Airport

. @’é ‘%@ % @% @ Bedfordshire

U2 9ND
England
* Alternative part number BWT10-3440480A for aircraft G-BYAD, G-BYAE, G-CDUO,

G-CDUP,  G-FCLG, G-JMCF, C-FTDV, G-O0G, G-CPEP, G-O0BI, G-O0BJ, G-
OO0O0K, G-000X, G-O00Z and all Monarch aircraft only.

4.3 Parts Removed Per Aircraft

PART NO. DESCRIPTION QrY

NONE

4.4 Documents & Drawings Required

DOCUMENT/DRAWING No.  TITLE ISSUE
757-1410 Bracket -- Lav/Galley vent duct latest
757-1411 Installation Lav/Galley vent duct latest

5.1 CAA Approval Basis for the Modification

The Type Certification Basis for the B757 is described in the UK Type Certificate Data
Sheet number FA28 Issue 5. The relevant requirements within this basis are

applicable to this modification. However Britannia Airways elected to comply with
JAR 25 at change 15.

5.2 Design Requirements for Certificate of Airworthiness

A review of JAR 25 has identified that JAR 25.301 thru 25.333, 25.337, 25.341,
25.571 and 25.601 thru 609, 25.613, and 25.625, 25.899 (a)(b), 25.1301 (a)(c),
25.1309, 25.15619, 25.1529, 25.1541 are the only parts of JAR 25 that are needed for
the certificate of airworthiness.

5.3 Design Requirements Associated with Operational Approvals

None

5.4 Environmental Requirements

None

MODIFICATION NUMBER: MS/757/1281 ISSUE 4
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Britannia Airways Ltd.
London Luton Airport
Bedfordshire

LUZ 9ND

. England

6. Compliance with Requirements

6.1 Compliance with the Certification Basis for the Modification

The certification basis as defined in section 6.1 of this document is unaffected by the
introduction of this modification.

6.2 Compliance with Requirements for Certificate of Airworthiness

Compliance is established with JAR 25 Subpart C (Structure) and Subpart D (Design
and Construction), specifically:

JAR 25.301 thru 25.333, 25.337, 25.341, 25.571 and 25.601 thru 609, 25.613, and
25.625. -

The installed weight of the vent duct support is small (1.5lb approx), resulting in
negligible loads attributed to flight inertia, maneuver and ground load cases. A light
weight flexible hose is attached to the vent duct bracket which has a negligible affect
on the attachment loads.

[Reference D6-55441, the flight load cases are 1.5g Fwd/aft, 3.5g up, 6.5g down,
2.0g side. Note, emergency landing conditions are not applicable since the
installation is outside the passenger compartment].

The vent duct support utilizes approved aerospace materials and fabrication
techniques. Airframe attachments and protective treatments conform to the
requirements of the airplane SRM and do not affect the integrity of the structure.

JAR 25.899

The extension to the Galley/Lav vent duct does not form part of any primary or
secondary bonding path. No bonding is considered necessary for additional ducting
introduced by this modification.

JAR 25. 1301, 25.1309

The installation of the Galley/Lav vent duct is illustrated on BAL Dwg; 757-1411
issue 2 and installation notes there on. Installation of the duct is covered in
TEO/7571281 accomplishment instruction & is illustrated. This is an extension to the
original Galley/Lav vent system that was installed during the aircraft build by Boeing.

25.1519

See Section 9, page 9

25.1529

MODIFICATION NUMBER: MS/757/1281 ISSUE : 4
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Britannia Airways Ltd.
London Luton Airport
Bedfordshire
LU2 9ND
England
The support and ducting is to be visually inspected every 4C for support and ducting
integrity.

25.1541

The duct is indicated, with a directional arrow, on the outside of the duct and is
clearly visible.

The flexible ducting introduced by this modification is manufactured by SENIOR
Aerospace. Drawing BWT10 (se appendix A) shows that the duct is manufactured
from ‘SPS’ with bonded cuffs. All materials introduced have been thoroughly tested
to reflect installation requirements, a copy of the test report is included in appendix
A. Although the duct is not installed within the crew or passenger compartment it
has been tested to and meets the requirements of JAR25.853 — see appendix A.

6.3 Design Requirements Associated with Operational Approvals

None

6.4 Environmental Requirements

None

7. Flight Test.

Not Required

There is a slight increase of 0.7kgs in the overall weight of the bracket and duct
assembly, which is less than 50kgs.

Britannia’s policy is to only issue a weighing statement if there is an
increase/decrease greater than 50kgs. Any minor increase/decrease will be
included in the basic weight when the aircraft is weighed on its 4 yearly weighing
programme.

The Design Engineer (Weight & Performance) will record any minor weight changes
and if a cumulative weight increase/decrease exceeds 50kgs then a weighing
statement will be issued.

The weight and balance manual does not need to be amended to reflect the
installation of the bracket and duct assembly as this is deemed structure and is part
of the Basic weight of the aircraft

MODIFICATION NUMBER: MS/757/1281 ISSUE 4
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Britannia Airways Ltd.
London Luton Airport
Bedfordshire

i.U2 9ND
___England

0. Electrical Load Analysis

Not Applicable

None

None

Compiled by: : Ben Hyde ~ Signed: Date:
Verification (Avionic) Anton Hessig Signed: Date:
Verification (Airframe) Dean Jackson Signed: Date:

Verification (Stress) : Mark Evans Signed: Date:
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Britannia Airways Lid.
London Luton Airport
Bedfordshire

LU2 9ND

England

APPENDIX A
Senior Aerospace Qualification Test Report, Report No.BWT148 Dated 6" January 2003
(48 Pages)
Senior Aerospace Material Data Sheet MDS No. 6065 Issue 4 Dated 26" May 2000
(2 Pages) ﬂ
Senior Aerospace Material Data Sheet MDS No. 6010 Issue 5 Dated 4" May 1999
(1 Page) )
Senior Aerospace Material Data Sheet MDS No. 6046 Issue 4 Dated 6™ June 2001
(1 Page)
Senior Aerospace Material Data Sheet MDS No. 6005 Issue 8 Dated 25™ July 2002
(2 Pages)
Senior Aerospace Material Data Sheet MDS No. 6066 Issue 3 Dated 26™ May 2000
(2 Pages)
Senior Aerospace Material Data Sheet MDS No. 6140 Issue 3 Dated 7™ June 2001
(2 Pages)
Senior Aerospace Material Drawing BWT10 Revision C Dated 11" November 1999

(3 Sheets)
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Title

Mgdification Classification :

ATA Chapter(s)

Aircraft Effectivities :

28166

22960, 23293,

: 1 “ lssue 5

Britannia Airways Ltd.

L.ondon Luton Airport
Bedfordshire
LU2 9ND
England

Installation of Galley/Lav vent duct

Minor/Major
21, 25, 38
Type Variable No.
B757-204 NB422 to NB438
B757-204 NT431 to NT432
B757-236 NA343 to NA344
B757-28A NB226 to NB228
B757-25F NB230
B757-28A NT233 to NT234
B757-28A NA445
B757-28A NB222 to NB223
B757-2Y0 NB330 to NB331
B757-25F NT237 to NT238
B757-28A NB201
B757-2G5 NB446
B757-2T7 NA401 to NA405
B757-2T7 NA407 to NA408
B757-28A NA443, NT232,
NJOO1 — NJO04,
NT245 -NT246
B757-2B7 NB507, NB506
B757-23A NB134
B757-2Y0O NB329, NB322
B757-236 NA346, NA352,
NT404 — NT407

Serial No.

26963,
26966,
26267,
27235,
27238,

27234

28834,

24792

28718

24367

24369
26278

23770

27147,

24292

26158,

26964, 26266
26967, 25623
25626, 27219
27236, 27237
27208, 27220

28836

, 24793

27621, 28164,

28171, 28835

26275, 26274
26160, 26161
30757, 30758

22780, 22781,

24104, 24105
24017, 28203
33098 - 33101
32446, 32447
27146

25268
25054, 25593
29941 - 29944

| hereby certify that this Technical Engineering Order defines the changes
associated with the relevant Modification Summary.
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Britannia Airways Ltd.
London Luton Airport
Bedfordshire

LU2 9ND

England

The technical information contained within or associated with this document has
been approved under the authority of the EASA Approval No. EASA.21J.049

Office of Airworthiness (or Nominee) Approved:

Date:

Record Drawing Office Instructions (DOI) Numbers raised as a result of this

modification

DOI No. Details
Compiled : Ben Hyde Signed: Date:
Avionics Checked : Anton Hessig Signed: Date:
Airframe Checked : Dean Jackson Signed: Date:
Stress Checked : Mark Evans Signed: Date:
MODIFICATION NUMBER:

TEO/757/1281 ISSUE &
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Britannia Airways Lid.
London Luton Airport
Bedfordshire

LU2 9ND

England
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2. Revision HIStory.......cimmiieeemeessoen, . wd
3. Document required for Continued airworthiness ... e 5
4, Modification Details ... s s s snsns s sas s s nsn e 6
4.1 (=TT 1 0] « OO OO IO 6
4.2  Parts ReqUIred Per AIFCTaft........c.couevveereeeeeecee et sasnens 6
42 Parts Required Per Aircraft (CON) ........coviriiiiiiiiiii 7
4.3 Parts Removed Per AIreraft ... i s s 8
4.4 Documents & Drawings REQUIFET ........ccoovviimiiiriiiii e e 9
5 Accomplishment Instructions ................ 9
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Britannia Airways Lid.
London Luton Airport
Bedfordshire

LU2 9ND

England

Issue Date Raised Issue Details ;?:;?d
1 16/10/03 | Initial Issue All
2 30/06/04 | JMC / Thomas Cook added to effectivity 1,6,7
DOI 1305 & 1321 embodied
AT.
3 21/09/04 | Aft Support Bracket Altered for G-JMCF only 1,7,8
DOI 1347 embodied
B.H.
4 15/10/04 | Monarch aircraft added to effectivity of MOD. All
Transferred to new part 21 Approval format.
B.H.
5 17/01/05 | First Choice aircraft added to effectivity of MOD | 5,6,7,8,9,
10
MODIFICATION NUMBER: TEO/757/1281 ISSUE 5
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CONFIDENTIAL
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Britannia Airways Lid.
London Luton Airport
Bedfordshire

LU2 9ND

England

3. Document required or Continued airworthiness

Documents Affected : Aircraft Maintenance Manual Yes/Ne

Aircraft Modification Record Yes/Ne

Wiring Diagram Manual ¥es/No
lllustrated Parts Catalogue Yes/Ne
Line E.T.O.P.S. Manual ¥es/No
MEL ¥Yes/No
Weight Schedule ¥es/No
Maintenance Schedule Yes/Ne
Configuration Manual Yes/No
Operation Manual ¥es/No
Flight Manual ¥es/No

Cabin/Emergency Manual ¥es/No

Simulator ¥es/No
Capability List ¥es/No
Advisory Bulletin ¥es/No
MODIFICATION NUMBER: TEQ/757/1281 ISSUE 5
PART 21 APPROVAL REF: EASA.21J.049 :
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Britannia Airways Lid.
London Luton Airport
Bedfordshire

L.U2 SND

England

Other (Please Speéify) Yes/No

it is the responsibility of Thomas Cook, Monarch and First Choice to amend
any manuals affected by this modification.

4.1 Description

This Technical Engineering Order has been raised to install a Galley/Lav vent duct to
the Britannia Airways B757-204/236 fleet, the JMC / Thomas Cook B757-
28AJ25F/2Y0O/2G5 fleet, the Monarch 2T7 fleet and the First Choice B757-
28A/2B7/23A/2Y0/236 fleet to prevent unpleasant smells entering the passenger cabin.

This additional support is added to redirect the Galley/Lav vent through 90 degrees and
disperses the unpleasant smell towards an external vent.

For later production aircraft, the support is mounted on an existing frame and stringer at
STN.1640, STR.26L using Rivets. A longer duct (P/N BWT10-3440480A) needs to be
installed to early production aircraft (Britannia G-BYAD, G-BYAE, G-CDUO, G-CDUP,
JMC / Thomas Cook G-FCLG, G-JMCF, First Choice C-FTDV, C-GOOG, G-CPEP, G-
OO0BI, G-00BJ, G-O00K, G-O00X, G-O00Z and all Monarch aircraft) as the
Galley/Lav Vent duct fan is at STN.1680.

4.2 Parts Required Per Aircraft

PART NO. DESCRIPTION QTY
. Mod757-1281-000 Mod Kit (IES only). All Aircraft except G- 1
JMCF '
MODIFICATION NUMBER: TEO/757/1281 ISSUE 5
PART 21 APPROVAL REF: EASA.21J.049 :
CONFIDENTIAL
Page 6 of 12
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Britannia Airways Ltd.
L.ondon Luton Airport

Bedfordshire
LU2 9ND
England
. BWT10-3440360A Duct Tubing (all a/c except as shown 1
. BWT10-3440480A below) 1
Duct Tubing (NB422, NB423, NA343, NA344,
NA445, NB201, NA401, NA402, NA403, NA404,
NA405, NA407, NA408, NA443, NB134, NB322,
NB506, NB507, NA346, NB329, NA352)
. NAS1922-0575-1 Duct Clamp 2
. 757-1410-000 Bracket assembly 1
.. 7157-1410-201 Duct bracket 1
... 2024-T3X0.063 QQ-A- Aluminium Alloy 18"
250/4 15"
.. 757-1410-002 Duct flange assembly 1
.. 757-1410-202 Duct flange 1
... 6061-T6X0.063 QQ-A- Aluminium Alloy (Clad) 18"x 3"
250/11
.. 157-1410-203 Flange attachment 1
... 6061-T6X0.063 QQ-A- Aluminium Alloy (Clad) 9"x 9"
250/11
. BACR15BB5AD6C Rivet 4
4.2 Parts Required Per Aircraft (cont)
PART NO. DESCRIPTION QTyY
. PR1422A1 Sealant A/R
. 757-1410-004 Fwd Support bracket 1
... 2024-T3X0.063 QQ-A-  Aluminium Alloy (Clad) 8"x 4"
250/5
. 757-1410-006 Aft Support bracket 1
... 2024-T3X0.063 QQ-A-  Aluminium Alloy (Clad) 10"x 3.1"
250/5
. 757-1410-008 Packer 1
MODIFICATION NUMBER: TEO/757/1281 ISSUE 5
PART 21 APPROVAL REF: EASA.21J.049 :
CONFIDENTIAL
Page 7 of 12
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... 2024-T3X0.090 QQ-A-
250/5

. BACR15BB4AD5C
. BACR15BA5AD[*]
. BACR15FT6D[*]

. Mod757-1281-002

. BWT10-3440480A
. NAS1922-0575-1

. 757-1410-000

.. 157-1410-201

... 2024-T3X0.063 QQ-A-
250/4

.. 7157-1410-002
.. 157-1410-202

... 6061-T6X0.063 QQ-A-

250/11
.. 157-1410-203

Aluminium Alloy (Clad)

Rivet
Rivet

Rivet

Mod Kit (IES only). Aircraft G-JMCF only

Duct Tubing

Duct Clamp
Bracket assembly
Duct bracket

Aluminium Alloy

Duct flange assembly
Duct flange
Aluminium Alloy (Clad)

Flange attachment

4.2 Parts Required Per Aircraft (cont)

... 6061-T6X0.063 QQ-A-

250/11

. BACR15BB5AD6C
. PR1422A1

. 757-1410-004

... 2024-T3X0.063 QQ-A-
250/5

Aluminium Alloy (Clad)

Rivet

Sealant

Fwd Support bracket
Aluminium Alloy (Clad)

Britannia Airways Lid.
London Luton Airport
Bedfordshire

LU2 9ND

England

3.1"x 1"

SN W

—

1
1
18"x 16"

1
1
1 8"X 3"

9”X 9"

4

AR

1

8"x 4"

MODIFICATION NUMBER:
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Britannia Airways Ltd.
London Luton Airport

Bedfordshire
LU2 9ND
England
. 757-1410-008 Packer 1
... 2024-T3X0.090 QQ-A- Aluminium Alloy (Clad) 3.1"x 17
250/5
. 757-1410-010 Aft Support bracket 1
... 2024-T3X0.063 QQ-A- Aluminium Alloy (Clad) 10"x 4”
250/5 S
. BACR15BB4AD5C Rivet T 3
. BACR15BA5AD[*] Rivet 2
. BACR15FT6D[*] Rivet 4

4.3 Parts Removed Per Aircraft

PART NO. DESCRIPTION QTY

None

4.4 Documents & Drawings Required

DOCUMENT/DRAWING No. TITLE ISSUE
757-1410 Bracket — Lav/Galley vent duct 2
757-1411 Installation Lav/Galley vent duct 3

5 Accomplishment Instructions

Note: It is not necessary to shut down the exhaust fan during installation. If
shutdown is desired, open appropriate circuit breakers as per
MM21-26-01 page 401 “Aft equipment Ventilation Fan — removal and
Installation”.
MODIFICATION NUMBER: TEO/757/1281 ISSUE 5
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Britannia Airways Ltd.
London Luton Airport
Bedfordshire
LU2 9ND
England

Note 2:  During embodiment of this modification onto aircraft G-BYAS it was

noted that bracket P/N 757-1410-006 had been manufactured

incorrectly. However it was deemed acceptable for aircraft installation —

see figure 2.

Duct Bracket Assy
(Pt/No.757-1410-000)

Duct Clamp
(PtNo.NAS1922-
Figure 1
_ _ Duct Clamp
Flexible Duct Tubing (Pt/No.NAS1922-

(Pt/No. BWT10-3440360A - 5.5" Dia

Arrow to indicate
flow direction (Mark
using permanent

JEPR [}

MODIFICATION NUMBER: TEO/757/1281 ISSUE 5
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Britannia Airways Ltd.
London Luton Airport
Bedfordshire

LU2 9ND

England

1. Gain access to the Lav/Galley vent fan and outflow valve area by
removing the aft bulkhead lining in the bulk cargo compartment (MM25-50-
03 page 401).

2. Gain access to the frame at STN.1640, STR.26L by removing the cargo
wall panel 161DW at STN.1640 per MM25-50-04 page 401.

a) For all aircraft apart from G-JMCF. (-000 installation) install
bracket assembly 757-1410-000, support brackets 757-1410-
004 & 757-1410-006 and packer(s) 757-1410-008 as per BAL
installation drawing 757-1411.

b) For aircraft G-JMCF. (-002 installation) install bracket
assembly 757-1410-000, support brackets 757-1410-004 &
757-1410-010 and packer(s) 757-1410-008 as per BAL
installation drawing 757-1411.

4. Install duct tubing BWT10-3440360A. For Britannia aircraft G-BYAD
(NB422), G-BYAE (NB423), G-CDUO (NA343), G-CDUP (NA344), JMC /
Thomas Cook aircraft G-FCLG (NA445), G-JMCF (NB201), First Choice
aircraft C-FTDV (NA443), C-GOOG (NB134), G-CPEP (NB322), G-OOBI
(NB506), G-OOBJ (NB507), G-OOOK (NA346), G-OOOX (NB329), G-
00O0Z (NA352) and all Monarch aircraft only, install duct tubing BWT10-
3440480A. Pull one end of the tubing over the exit nozzle Fan No.1
(Boeing 757 IPC, chapter 21-26-01-04, Item 60). Pull the other end of the
of the duct tubing over the duct flange on the newly installed bracket.
Secure each end with clamps (Pt/No.NAS1922-0575-1). (See figure 1)

Note: If exhaust fan was shut down, restart it now by closing appropriate
circuit breakers as per MM 21-26-01 page 405, step F. Check
installation for proper operation.

5. Check operation of fan and verify duct is venting air though the outflow
valve. Also verify that a clearance of at least 2 inches exists between the
aft fully open outflow door and the New Bracket Assembly.

6. Reinstall cargo floor panel 161DW per MM25-50-04 page 401.

7. Reinstall the aft bulkhead lining in the bulk cargo compartment (MM 25-50-
03 page 401).

8. Indicate the outside of the ducting with an arrow pointing in the direction of
the air flow. Indication to be marked using a black permanent marker,
clear and legible.

Note 1: Integrity visual inspections to be carried out every 4C.
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Britannia Airways Ltd.
London Luton Airport
Bedfordshire

LU2 9ND

England

Verify that rules pertinent to the plan checklist are complete and add any relevant notes.

STRUCTURE/STRESS (completefincomplete)® MOC Signed: Date:
INTERIOR (complete/incomplete)*: MOC Signed: Date: N \ \

! ' &)
AVIONICS/ELECTRICAL (complete/incomplete)*: MOC Signed: Date:

CLASSIFICATION HAS BEEN DETERMINED AND AGREED WITH THE CAA  Yes/Mo* -

MODIFICATION: MINOR/MAJOR* STC: N/A
THE CERTIFICATION PLAN IDENTIFIES THE RELEVANT RULES.

Print: Signed: Date:

*Strike through as required

CERTIFICATION PLAN No, MCP757/1281 ISSUE 4
PART 21 APPROVAL No. EASA.21).049
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Britannia Airways Ltd.
London Luton Airport
Bedfordshire

LU2 9ND

England

| There is a slight increase of 0.7kgs in the overall weight of the bracket and duct assembly, which
is less thari 50kgs.

Britannia's policy is to only issue a weighing statement if there is an increase/decrease greater
than 50kgs. Any minor increase/decrease will be included in the basic weight when the aircraft is
weighed on its 4 yearly weighing programme.

The Design Engineer (Weight & Performance) will record any minor weight changes and if a
cumulative weight increase/decrease exceeds 50kgs then a weighing statement will be issued.
The weight and balance manual does not need to be amended to reflect the installation of the
bracket and duct assembly as this is deemed structure and is part of the Basic weight of the
aircraft

2y - e sl St piieir Dad : 5 H B AL A AR RN LavEa LERE
Compiled by: : Ben Hyde Signed: z é{é{ Date: ?,? / ol fos
Verification (Avionic) : Anton Hessig Signed: Date:

Verification (Airframe) : Dean Jackson Signed: D . S‘ d\"\-— Date: 77 ((\ o§
Verification (Stress) : Mark Evans Signed: Date:
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Verification (Avionic) Anton Hessig Signed: Date: 27) —( - 05
Verification (Airframe) - Pean Jackson Signed; Date:

Verification (Stress)  : Mark Evans Signed; & Date: 2~ |- oS
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Britannia Airways Lid.
London Luton Airport
Bedfordshire

Sritannia LU2 9ND

England

Record Drawing Office Instructions (DOI) Numbers raised as a result of this modification

DOI No. Details

Compiled : Ben Hyde Signed: 'f%) %6{/ Date: 27 /OI /os"

Avionics Checked : Anton Hessig Signed: Date:

Airframe Checked : Dean Jackson Signed: b QM‘*— Date: (‘?’”‘ \‘ \GS

Stress Checked : Mark Evans Signed: Date:
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The technical information contained within or associated with this document has
been approved under the authority of the EASA Approval No. EAsA.21..040

Office of Airworthiness (or Nominee) Approved: Date:

Record Drawing Office Instructions (DOI) Numbers raised as a result of thig
modification

DOI No. Detalls

Compiled : Ben Hyde Signed: Date:
Avionics Checked : Anton Hessig Signed% Date: 2)~1- 0%
Airframe Checked : Dean Jackson Signed: Date:

Stress Checked  : Mark Evans Signed: ﬁ_} Date: 37)-1- OS
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148.1.

SUMMARY OF TEST RESULTS BY DUCT TYPE

The following tables show the conclusions of the tests that were carried out on
the various types of Senior Aerospace BWT low pressure air conditioning

ducting.
148.1.1. FLEXIBLE DUCTS
148.3 TEST u62 S4 SPS

1 Leak Rate PASS PASS PASS

2 Salt Water PASSTOA PASS TO A PASS TO A

3 Water
Immersion PASS PASS PASS

4 Fluid PASS TO PASS TO A PASS TO
Contamination | A& B (& ALSO B BY A&B

SIMILARITY)

5. Solvents PASS PASS PASS

6 Plexiglas PASS PASS PASS

7 Flammability | PASS PASS' PASS '

8 Smoke 2 1

" Emission PASS PASS PASS

9 Toxic Gas 2 i
Emission PASS PASS PASS

10 Odour PASS PASS PASS

11 Pressure at
Low Temp. PASS PASS PASS

12 Pressure at
High Temp. PASS PASS PASS

13 Fungal PASS TO A BY
Growth PASSTOA | gMILARITY PASS TO A

14 Damage PASS PASS PASS

15 Corrosion PASS PASS PASS

NOTES

1 Also qualified in black versions S4B and SPSB
2 Also qualified in black version S4B by similarity
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148.1 SUMMARY OF TEST RESULTS BY DUCT TYPE (Cont.)
148.1.2. SEMI-RIGID DUCTS
148.3 TEST PD. | PDA PDC PDS
1 Leak Rate PASS PASS PASS PASS
2 Salt Water PASS TO A PASS TO B PASS TO B PASS TO A
3 Water
e ion PASS TO BE TESTED | TO BE TESTED | PASS
4 Fluid PASS TO A
e tion | PASSTOA&B | PASSTOB PASS TO B (& ALSO B BY
SIMILARITY)
PASS6OF 7 | PASS6OF 7
5 Solvents PASSBOF7 | olant oty | oy siLARITY | PASS 6 OF 7
) PASS BY PASS BY
6 Plexiglas PASS SIMILARITY | SIMILARITY | PASS
7 Flammability | PASS' PASS PASS PASS
8 Smoke 1 PASS BY
Emission PASS PASS PASS SIMILARITY
9 Toxic Gas 1 PASS BY
Emission PASS PASS PASS SIMILARITY
10 Odour PASS TO BE TESTED | TO BE TESTED | PASS
11 Eress‘”e at NOT TESTED | NOTTESTED | NOTTESTED | NOT TESTED
ow Temp.
12 Pressure at NOT TESTED | NOTTESTED | NOTTESTED | NOT TESTED
High Temp.
Fungal PASS TO ABY
Crowth PASS TO A PASS TO B PASS TO B SIILARITY
14 Damage PASS20F3 | NOTTESTED | NOTTESTED | NOT TESTED
NOT
15 Corrosion PASS TO BE TESTED | REQUIRED BY | PASS
DESIGN
NOTE

1 Also qualified in black version PDB

i,
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148.1 SUMMARY OF TEST RESULTS BY DUCT TYPE (Cont.)
148.1.3. RIGID DUCTS
148.3 TEST | . PDF. PDP
1 Leak Rate NOT TESTED NOT TESTED
2 Salt Water PASSTOA PASSTOA
3 Water
Immersion PASS PASS
4 Fluid
Contamination PASSTOA&B PASSTOA&B
5 Solvents PASS8OF 7 PASS50F 7
6 Plexiglas PASS PASS
7 Flammability PASS ' PASS ?
8 Smoke 1 2
Emission PASS PASS
9 Toxic Gas 1 2
Emission PASS PASS
10 Odour PASS PASS
11 Pressure at
Low Temp. NOT TESTED NOT TESTED
12 Pressure at
High Temp. NOT TESTED NOT TESTED
13 Fungal ,
Growth PASSTO A PASSTO A
14 Damage NOT TESTED NOT TESTED
15 Corrosion PASS PASS

NOTES

1 Also qualified in black version PDFB
2 Also qualified in black version PDPB
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148.2. INTRODUCTION

This qualification test report is designed to illustrate the performance of Senior
Aerospace - BWT flexible, rigid and semi-rigid lightweight air conditioning
ducts, when subjected to specific environmental conditions.
Senior Aerospace BWT is approved to design, manufacture and test these
under the following certification:

CAA Approval Certificate AD/1820/00

CAA JAR 21 sub part G Approval Certificate CAA.G02116

BSI1SO 9001 : 1994 Approval Certificate FM33092
Most of the tests have been carried out under conditions considered to be
more extreme than those under which these ducts would normally be
operating. It can therefore be deduced that, if the flexible, rigid and semi-rigid
ducts survive the testing conditions without any delamination, deformation or

permanent damage, they shall be suitable to operate at the conditions that they
may encounter on an aircraft during service.

However it is recognised that in order to fully characterise ducting certain
mechanical testing is necessary, e.g. endurance (pressure cycling), vibration
and/or operational shocks. Given that mechanical testing is mass, size, shape,
attachment design and operation condition (pressure) dependent, existing
BWT data is not included in this general report.

148.2.1. PRODUCT DESCRIPTIONS

This report outlines the procedures of the tests that have been carried out, the
results and conclusions drawn, and in some cases the suitability of ducting to
operate under similar conditions for the following BWT product types:

U62 FLEXIBLE

An F6011 polyurethane coated nylon cloth membrane reinforced by an
F6142 polyamide helix applied with F6077 polyurethane adhesive.

S4 FLEXIBLE

An FB010 red silicone coated glasscloth membrane reinforced by an F6141
metallic helix applied with F6046 silicone adhesive.

S4B FLEXIBLE

An FB083 black silicone coated glasscloth membrane reinforced by an
F6141 metallic helix applied with F6046 silicone adhesive.

SPS FLEXIBLE

An F6010 red silicone coated glasscloth membrane reinforced by an F6140
non-metallic helix applied with F6046 silicone adhesive.
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148.2.1 PRODUCT DESCRIPTIONS (Cont.)

SPSB FLEXIBLE
An FB083 black silicone coated glasscloth membrane reinforced byan
F6140 non-metallic helix applied with F6046 silicone adhesive.

PD SEMI-RIGID

A glass reinforced plastic (GRP) laminate consisting of F6033 glasscloth
with F6074 PAS adhesive (F6143 matrix deposit). May also include layer(s)
of F6034 fine glasscloth and/or F6205 leno glasscloth.

PDA SEMI-RIGID

A fibre reinforced plastic (FRP) laminate consisting of F6033 glasscloth and
F6227 aramid cloth with F6074 PAS adhesive (F6143 matrix deposit). May
also include layer(s) of F6034 fine glasscloth and/or F6205 leno glasscloth.

PDC SEMI-RIGID

An FRP laminate consisting of F6033 glasscloth reinforced with laminations
of F6226 carbon cloth with F6074 PAS adhesive (F6143 matrix deposit).
May also include layer(s) of F6034 fine glasscloth and/or F6205 leno
glasscloth and/or F6227 aramid cloth.

PDS SEMI-RIGID
A GRP laminate consisting of F6034 and F6033 glasscloth with F6074 PAS
adhesive (F6143 matrix deposit) reinforced by an F6141 metallic helix.

PDF RIGID
A GRP laminate consisting of F6034 and F6033 glasscloth with F6074
adhesive (F6143 matrix deposit) and an F6037 rigid white foam core.

PDP RIGID
A GRP laminate consisting of F6033 glasscloth with F6074 adhesive (F6143
matrix deposit) and an F6159 dual wall polycarbonate sheet core.

BLACK SEMI-RIGID AND RIGIDS

Black versions PDB, PDFB & PDPB of PD, PDF & PDP respectively can be
produced by incorporating F6162 black metallic oxide dye into the F6074 for
the outer layers with no effect on performance. However these still have a
shiny finish and where a matte finish is required F6231 matte black epoxy
paint is then applied and cured on the completed duct. As this epoxy would
directionally have a detrimental effect on FST, these properties have been
evaluated to demonstrate qualification for each duct type.

F6069 RIGID

A GRP laminate cured from a 7781 glasscloth containing 46% high
performance modified phenolic pre-impregnated resin matrix.
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148.3. TEST PROCEDURES \/

This section of the report illustrates the procedures that are used to attain the
results summarised in section 148.1. Testing was carried out at BWT except
where another organisation is indicated in a particular procedure.

148.3.1. LEAKRATES

Flexible, semi-rigid and rigid ducts are tested for their leak flow rates. This
involved pressurising an enclosed length of ducting and recording the rate at
which air leaks through the wall of the duct. The readings are taken when the air
pressure inside the duct reaches 1 psig. Ducts are deemed to have failed the
test if they exceed the maximum allowable leak flow rate defined as 0.03
ft/min/inch diameter/ft length, which is equivalent to 3.245 Ipm/ft? of surface or
34.93 Ipm/m?. (1 scfm = 28.32 Ipm)

148.2.2. SALT WATER IMMERSION

Foot lengths of flexible, semi-rigid and rigid ducts are tested for their resistance to
attack by salt water by one of the following two procedures.

A. This test involved checking the ducts for leak rate before and after being
immersed in a 3.5% weight by volume salt solution at room temperature
(RT), for a period of 7 days. This particular percentage volume of salt is used
as it is a similar level to that found in seawater. A duct is considered to have
failed if any delamination occurs or the leak flow rate increases above the
maximum allowed.

B. Immersion to DEF STAN 07 — 55 (Part 2) Section 4/1 — D5 Severity A, where
the samples are submerged to a depth of not less than 0.15m (5.9in) for 2
hours in salt water (5 parts NaCl in 95 parts demineralized water by weight).
A duct is considered to have failed if any delamination, crack or structural
failure occurs. Tested by GKN Westland Aerospace Ltd., Isle of Wight.

148.3.3. WATER IMMERSION

This test is the same as 148.3.2 procedure A but with ordinary tap water
replacing the 3.5% salt solution as the contaminating medium. Again a duct is
considered to have failed if any delamination occurs or the leak flow rate
increases above the maximum allowed.

148.3.4. AVIATION FLUIDS CONTAMINATION

Determination of whether the materials used in the duct construction can
withstand the deleterious effects of fluid contaminants according to two
procedures as follows:

A Small plaques of each type of duct, 2in x 4in, are used for each of the
contaminants to be tested. The contaminants are brush applied at ambient
(RT) to each test plaque and left for 24 hours before the next application of
contaminant.
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148.3.4 AVIATION FLUIDS CONTAMINATION (Cont.)

This is repeated for a total of 10 applications. Samples are checked for
any signs of delamination or reinforcement and base cloth deterioration, 24
hours and 72 hours after the final application of contaminants. Any cross
contamination would also be classed as a sample failure.

B Fluids Susceptibility according to RTCA/DO — 160D Section 11. Initial
tests at the temperatures specified and indicated in the results tables were
carried out to the immersion test (11.4.2), but this is considered to be
vastly more severe than any condition likely to be encountered in service.
Hence any sample that failed on immersion was retested using the spray
method (11.4.1), which was specified for all subsequent tests. RAPRA
Technology Ltd., Shawbury, carried out this testing.

148.3.5. SOLVENT CONTAMINATION

This test is similar to that described in section 148.3.4 procedure A in that 2in x
4in sample plaques of individual ducts were required for each of the solvents
used. The solvents were then applied at ambient (RT) to the plaques at 8
hourly intervals for a total of 10 applications. Inspection of the samples for
signs of reinforcement and base cloth deterioration or total delamination was
carried out 48 hours after the final application of solvents. Any cross
contamination would also be classed as a sample failure.

148.3.6. PLEXIGLAS CRAZING

A test (similar to that defined in AS1501) that determines whether any of the
flexible, semi-rigid or rigid ducts will have an effect on acrylics.
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WEIGHT TO GIVE
Z 2" >l 2000psi FORCE
l | 0.2"
N

End view of PMMA bar.
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148.3.6 PLEXIGLAS CRAZING (Cont.)

The acrylic used is PMMA (polymethylmethacrylate), also known as Plexiglas.
(Plexiglas is a tradename of Rohm and Haas). The test requires that 40g of
“4in square pieces of ducts are dissolved in 50ml of toluene over a period of 72
hours. 30ml of the resultant solution is collected and the toluene allowed to
evaporate off. The final residue is placed over the fulcrum point of a stressed
7in x 2in x 0.2in thick bar of PMMA with a weight, exerting 2000 psi, centrally
located 5/8in from the free end, as shown in Diagram 1.

After 48 hours the stressed bars of PMMA were examined for any signs of
cracking, crazing or any other form of degradation, which will result in sample
failure.

148.3.7. FLAMMABILITY

Flexible, semi-rigid and rigid ducts are tested to determine their self-
extinguishing properties. The 12-second vertical procedure used is in
accordance with CAA specification 8 part 2.2, equivalent to FAR 25.853, JAR
25.853 and also ABD0031 (AITM2.0002). The tests were carried out at BWT
and are reported separately in detail in BWT/TR748.

148.3.8. SMOKE EMISSION

This test is a determination of the density of smoke that is emitted from flexible,
semi-rigid and rigid ducts when heated and burned, illustrating whether they
would have serious effects on life in the event of an aircraft fire. The tests are
carried out in conjunction with 148.3.9 in accordance with the requirements of
ABDO0031. The tests were carried out following procedure AITM2.0007 at BAE
Systems, Woodford and reported separately in detail in BWT/TR748.

148.3.9. TOXIC GAS EMISSION

Ducts are tested to determine the levels of toxic gases that are emitted from
the ducts in both flaming and non-flaming conditions, illustrating whether they
would have serious effects to life in the event of an aircraft fire. The tests were
carried out following procedure AITM3.0005 in conjunction with the 148.3.8
smoke emission tests at BAE Systems, Woodford and also reported separately
in detail in BWT/TR748.

148.3.10. ODOUR TESTING

Flexible, semi-rigid and rigid ducts are heated for long periods to determine
whether they would emit noxious odours or fumes when operating under
normal operating conditions. Samples of ducts are heated for 3 hours at
150°C (302°F), although U62 was heated for 3 hours at 120°C (248°F) due to
the nature of its construction. The ducts are then allowed to cool and checked
for any signs of odour by passing air at 30°C (86°F) through the ducts at 7 litres
per minute (Ipm). Failure occurs if any unpleasant or noxious odour is
apparent.
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148.3.11. PRESSURE TEST AT LOW TEMPERATURE

As this test involves pressure cycling and product manipulation, it can only be
carried out on flexible ducts. The test illustrates how flexible ducts are effected
by severe conditioning. Each duct is allowed to stabilise at 5 psi for 3 hours.
The temperature of the ducts is reduced to -48°C (-55°F) for 1% hours.
Immediately after this cooling period the pressure inside the ducts is varied
from O psi to 5 psi for 40 cycles whilst flexing the ducts through angles of 45°.
After recovering to ambient conditions the duct temperatures are reduced to
-72°C (-98°F) and held for a period of 1% hours. Again, immediately after this
cooling period the pressure inside the ducts is varied from 0 psi to 5 psi for 60
cycles whilst the ducts are flexed through angles of 45°  Finally, after
recovering to ambient conditions the pressure inside the ducts is varied from 0
psi to 5 psi for a total of 200 cycles again whilst flexing the ducts through
angles of 45°. If any signs of cracking, delamination or deterioration occurred
the ducts will have failed the test. Leak rates indicate if deterioration occurred,
with a higher than maximum allowed leak rate resulting in failure.

148.3.12. PRESSURE TEST AT HIGH TEMPERATURE

This is a similar test to that described in 148.3.11, but carried out at elevated
temperatures. Again, it is not possible to carry out this test on semi-rigid or
rigid ducts. Leak rates of the ducts are checked before and after testing. The
temperature of the ducts is raised to 100°C (212°F) and held for 24 hours.
During this time period the ducts are flexed through angles of 45° and the
pressure inside varied from 0 psi to 1 psi for 28,800 cycles. The ducts are
checked for any signs of delamination and deterioration. If any occurs and the
leak rates are found to exceed the maximum allowed, the ducts are deemed to
have failed.

148.3.13. FUNGAL TESTING

Flexible, semi-rigid and rigid ducts are tested to demonstrate that the materials
from which they are constructed are non-nutrients to mould growth.
Catomance Technologies Ltd, Welwyn Garden City, carried out testing in
accordance with one of the following procedures:

A  MIL-STD-810D method 508.3, using cultures of Aspergillus niger,
Aspergillus flavus, Aspergillus versicolor, Penicillium funiculosum and

Chaetomium globosum. This is also the basic procedure followed by
RTCA/DO - 160D Section 13.

B BS2011 : Part 2.1 J : 28 days : Variant One, using cultures of Aspergillus
niger, Aspergillus terreus, Aureobasidium pullulans, Paecilomyces variotii,
Penicillium  funiculosum, Penicillium ochro-chloron, Scopulariopsis
brevicaulis and Trichoderma viride.
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148.3.14. DAMAGE TESTING

Flexible and semi-rigid ducts are tested to destruction. Each duct was divided
into 2in sections and marked longitudinally every 120° around the ducting
circumference i.e. thus splitting the duct into 3 equal sections (see Diagram 2
on next page).

The ducts are ‘crushed’ a total of 9 times, prior to rechecking the leak rates, at
equidistant intervals around the circumference as follows:

At the first 2in wide section the duct is simultaneously pressed flat and bent
double at one of the longitudinal marks as illustrated:

DIAGRAM 2
Total of 9 such sections along duct
(‘\_/L_”————s)
2" 2"
,i{ /;k/?' — i<, — < Ist Longitudinal
’ Ve Ve s, -
/ 7/ / / /
/ / / / /
| / / / l/
ro {/ Lo
[ Lo
Vobon \
_ _L_J—\ o\ A‘__-_____.—--—'—'—'—-'—"é——- 2nd
L L :
T \\ \\ \\\ \\\ \\ \\ \\ Longitudinal
3rd Longitudinal /[\

Duct Sample

It is then turned to the second longitudinal mark simultaneously pressed flat
and bent double. Finally, it is turned to the third longitudinal mark
simultaneously pressed flat and bent double. This is repeated at the fourth 2in
section, after exposing the duct to its maximum operating temperature for 2
hours and at the seventh 2in section after exposing the duct to its minimum
operating temperature for 2 hours. The leak rate for the duct is rechecked and
if it exceeds the maximum allowed the duct is deemed to have failed.

The whole procedure is repeated for the second, fifth and eighth 2in sections
and finally for the third, sixth and ninth 2in sections.
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148.3.15. CORROSION TESTING

Flexible, semi-rigid and rigid ducts are tested to determine if any of the
materials have a corrosive effect on metallic materials. This test involved two
aluminium tubes, one 1'in outside diameter by 4in in length and the other
1%gin outside diameter by 4in in length. The inner surface of the 1',in tube
and outer surface of 1%in tube were cleaned free from surface pitting and
contamination.

Each material tested was cut into a suitable size to fit tightly between the 1'/in
and 1%gin tubes, in some cases this required cutting the ducting material into
strips. At the same time a control sample was prepared using filter paper in
place of the ducting material. All of the samples are then conditioned for 72
hours at 80°C (176°F). The duct was deemed to have failed if there is
gvidence of corrosion or contamination on the tube surfaces that were in
contact with the ducting material.
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148.4. TEST RESULTS

To aid information retrieval results corresponding to each test procedure are
always listed in the same product order commencing with flexibles, followed by
semi-rigids, and finally rigids. This gives the order by BWT product type
wherever tested as:

U62, S4, S4B, SPS, SPSB (flexibles)

PD, PDA, PDC, PDS (semi-rigids)

PDF, PDFB, PDP & PDPB (rigids)
148.4.1. LEAKRATE

MATERIALS TESTED:  FLEXIBLES, SEMI-RIGIDS AND RIGIDS LISTED

. LEAK RATE, Ipm
TYPE DUCT SIZE, in
’ ACTUAL MAX ALLOWED
u62 2.251D 1.3 1.9
FLEXIBLE S4 251D 0.00 2.1
SPS 201D 0.6 1.7
PD 201D 0.0 1.7
PDA 3.0iD 0.6 2.5
SEMI-RIGID
PDC 401D 0.7 3.4
PDS 201D 1.1 1.7
PDF 2.25 square 2.2 2.4
RIGID
PDP 2.25 square 1.8 2.4
NOTES

1 Inall cases ipm refers to litres per minute.
2 2832 1pm=1scfm

CONCLUSION

All the ducting tested satisfactorily and did not exceed the maximum allowed
leak rate. (Note : All ducting is quality control tested to specified leak rate
requirements as part of the acceptance test procedure.)
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148.4.2. SALT WATER IMMERSION
MATERIALS TESTED: FLEXIBLES, SEMI-RIGIDS & RIGIDS LISTED
| . LEAK RATE, Ipm
TYPE DUCT SIZE, in NTER AR OBSERVATIONS
INITIAL | yepiate | FINAL 1 AL oweD
TESTED TO PROCEDURE A |
ue2 201D 1.0 0.6 1.1 1.7 No delamination
FLEXIBLE S4 201D 1.4 0.8 0.9 1.7 No failure
SPS 2.01D 0.8 0.8 0.8 1.7 No effect.
SEMI- PD 2.01D 0.4 0.8 0.8 1.7 No delamination
RIGID PDS 401D 0.7 0.7 0.9 3.4 No failure
2.25
- PDF square 2.2 0.7 1.7 2.4 No effect
2.25 .
PDP square 1.8 0.8 0.8 2.4 No failure
_TESTEDTO PROCEDUREB . .
SEMI- PDA 401D No delamination or structural failure.
RIGID PDC 401D No delamination or structural failure.

NOTE  Wherever used Ipm refers to litres per minute.

CONCLUSION
All the ducts were found to have satisfactorily passed the requirements of the

test.

Neither the leak rates were found to have exceeded the maximum

allowable, nor were any signs of delamination or deterioration found. If any of
the ducts are contaminated with salt water the functionality and structure of the
parts will not be affected in any way.
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148.4.3. WATER IMMERSION

MATERIALS TESTED: FLEXIBLES, SEMI-RIGIDS AND RIGIDS LISTED
TYPE DUCT OBSERVATIONS
u62 No detrimental effect was evident.
FLEXIBLE S4 No detrimental effect was evident.
SPS No detrimental effect was evident.
PD Duct not affected by water immersion.
SEMI-RIGID PDA Duct not affected by water immersion.
PDC Duct not affected by water immersion.
PDS Duct not affected by water immersion.
FDF No delamination or structural failure.
RIGID _
PDP No delamination or structural failure.
CONCLUSION

All ducts tested passed the requirements of this test with no evidence of
delamination or deterioration. If any of the ducts are contaminated with water
the functionality and structure of the parts will not be affected in any way.
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148.4.4. AVIATION FLUIDS CONTAMINATION
PROCEDURE: A (at room temperature)
MATERIAL TESTED: U62 FLEXIBLE
STANDARD TYPE CONTAMINANT | OBSERVATIONS
DERD 2494 FUEL AVTUR / JET A1 UNAFFECTED
MIL-T-5624, DERD 2454 | FUEL JP4 UNAFFECTED
MIL-T-5624. DERD 2452 | FUEL p5 UNAFFECTED
MIL-T-83133, DERD 2453 | FUEL JP8 UNAFFECTED
AEROSHELL
MIL-L-7808J, 0148 LUBRICATING OIL | S RO Ol 308 | UNAFFECTED
HYDRAULIC OIL
AS1241 HIGH DENSITY | (PHOSPHATE MONSANTO UNAFFECTED
SKYDROL 50084
ESTER)
HYDRAULIC OIL AEROSHELL
MIL-H-83282C, DTD 585 | (A THETIO) ATy UNAFFECTED
HYDRAULIC OIL
AS1241 LOW DENSITY | (PHOSPHATE CHEVRON UNAFFECTED
HYJET IV
ESTER)
NYDRAULIC FLUID | CHEVRON
(SILICATE ESTER) | ORONITE M2V UNAFFECTED
AEROSHELL )
MIL-F-5566. TT-1-735B | ANT-ICING R e D 05a | UNAFFECTED
AEROSHELL
OX7 LUBRICATING OIL | AERESHES | UNAFFECTED
FYDRAULIC OIL
AS1241 LOW DENSITY | (PHOSPHATE MONSANTO UNAFFECTED
: SKYDROL LD4
ESTER)
LUBRICATING OIL
TURBNE) ESSO 274 UNAFFECTED
LUBRICATING OIL
DERD 2487, OX38 (TURBINE) AEROSHELL 750 | UNAFFECTED
AEROSHELL
MIL-L-23699 LUBRICATING OIL | A5RESHESL | UNAFFECTED
AEROSHELL
MIL-H-5606 HYDRAULIC OIL A UNAFFECTED
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148.4.4 AVIATION FLUIDS CONTAMINATION {Cont.)
PROCEDURE: A (at room temperature)
MATERIAL TESTED:; S4 FLEXIBLE
STANDARD TYPE CONTAMINANT | OBSERVATIONS
DERD 2494 FUEL AVTUR / JET A UNAFFECTED
MIL-T-5624, DERD2454 | FUEL P4 UNAFFEGTED
MIL-T-5624, DERD2452 | FUEL P UNAFFECTED
MIL-T-83133, DERD 2453 | FUEL P8 UNAFFECTED
AEROSHELL
MIL-L-7808J, 0148 LUBRICATING OIL | AEROSHELL o | UNAFFECTED
HYDRAULIC OIL
AS1241 HIGH DENSITY | (PHOSPHATE ’g’%"?ggf (s)ooa , | unaFFECTED
ESTER)
HYDRAULIC OIL AEROSHELL
MIL-H-83282C, DTD 585 | (| ThETION Ao UNAFFECTED
HYDRAULIC OIL
AS1241 LOW DENSITY | (PHOSPHATE CHEVRON UNAFFECTED
HYJET IV
ESTER)
HYDRAULIC FLUID | CHEVRON
(SILICATE ESTER) | ORONITE M2V UNAFFECTED
AEROSHELL
MIL-F-5566, TT-1-7358 | ANTHICING R S UND 06 | UNAFFECTED
AEROSHELL
OX7 LUBRICATING OIL | AEROSHELL | UNAFFECTED
HYDRAULIC OIL
AS1241 LOW DENSITY - | (PHOSPHATE MONSANTO UNAFFECTED
SKYDROL LD4
ESTER)
LUBRICATING OIL
(TURBINE) ESSO 274 UNAEFECTED
LUBRICATING OIL
DERD 2487, OX38 (TURBIND) AEROSHELL 750 | UNAFFECTED
AEROSHELL
MIL-L-23699 LUBRICATING OIL | {ESDRNEEE | UNAFFEGTED
AEROSHELL
MIL-H-5606 HYDRAULIC OIL oo UNAFFECTED
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148.4.4 AVIATION FLUIDS CONTAMINATION (Cont.)
PROCEDURE: A (at room temperature)
MATERIAL TESTED: SPS FLEXIBLE
STANDARD TYPE CONTAMINANT | OBSERVATIONS
DERD 2494 FUEL AVTUR / JET A1 UNAFFECTED
MIL-T-5624, DERD 2454 | FUEL P4 UNAFFECTED
MIL-T-5624, DERD 2452 | FUEL JP5 UNAFFECTED
MIL-T-83133, DERD 2453 | FUEL JP8 UNAFFECTED
AEROSHELL
MIL-L-7808J, 0148 LUBRICATING OIL | AEROSHELL o | unaFFECTED
HYDRAULIC OIL
AS1241 HIGH DENSITY | (PHOSPHATE gﬁﬁ%ﬁg§5g6084 UNAFFECTED
ESTER)
_ HYDRAULIC OIL | AEROSHELL
MIL-H-83282C, DTD 585 | (a\ N THETIC) oo UNAFFECTED
HYDRAULIC OIL
AS1241 LOW DENSITY | (PHOSPHATE CHEVRON UNAFFECTED
HYJET IV
ESTER)
HYDRAULIC FLUID | CHEVRON
(SILICATE ESTER) | ORONITE M2V UNAFFECTED
AEROSHELL
MIL-F-5566, TT-1-7358 | ANTI-ICING A D 0ga | UNAFFECTED
AEROSHELL
OX7 LUBRICATING OIL | AEROSHES. | UNAFFECTED
HYDRAULIC OIL
AS1241 LOW DENSITY | (PHOSPHATE MONSANTO UNAFFECTED
SKYDROL LD4
ESTER)
LUBRICATING OIL
TURBINE) ESSO 274 UNAFFECTED
LUBRICATING OIL
DERD 2487, 0X38 TURBNE) AEROSHELL 750 | UNAFFECTED
AEROSHELL
MIL-L-23699 LUBRICATING OIL | AEROSHELL o | UNAFFECTED
AEROSHELL
MIL-H-5606 HYDRAULICOIL | Br 1D a1 UNAFFECTED
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148.4.4 AVIATION FLUIDS CONTAMINATION (Cont.)
PROCEDURE: A (at room temperature)
MATERIAL TESTED: PD SEMI-RIGID
STANDARD TYPE CONTAMINANT OBSERVATIONS
DERD 2494 FUEL AVTUR / JET A UNAFFECTED
MIL-T-5624, DERD 2454 | FUEL P4 UNAFFECTED
MIL-T-5624, DERD 2452 | FUEL JP5 UNAFFECTED
MIL-T-83133, DERD 2453 | FUEL JP8 UNAFFECTED
AEROSHELL
MIL-L-7808J, 0148 LUBRICATING OIL | FEROSHEL. UNAFFECTED
HYDRAULIC OIL
AS1241 HIGH DENSITY | (PHOSPHATE g&ﬂ%ﬁﬁggggos4 UNAFFECTED
ESTER)
’ HYDRAULIC OIL | AEROSHELL
MIL-H-83282C, DTD 585 | [SaiEmcy oo UNAFFECTED
HYDRAULIC OIL
AS1241 LOW DENSITY | (PHOSPHATE CHEVRON UNAFFECTED
HYJET IV
ESTER)
HYDRAULIC FLUID | CHEVRON )
(SILICATE ESTER) | ORONITE M2V UNAFFECTED
AEROSHELL
MIL-F-5566, TT-1-7358 | ANTI-ICING s 06A UNAFFECTED
AEROSHELL
OX7 LUBRICATING OIL | FERENss UNAFFECTED
HYDRAULIC OIL
AS1241 LOW DENSITY | (PHOSPHATE MONSANTO UNAFFECTED
SKYDROL LD4
ESTER)
LUBRICATING OIL
(TURBING) ESSO 274 UNAFFECTED
LUBRICATING OIL
DERD 2487, OX38 TURBING) AEROSHELL 750 UNAFFECTED
AEROSHELL
MIL-L-23699 LUBRICATING OIL | A5ROSHELL UNAFFECTED
AEROSHELL
MIL-H-5606 HYDRAULIC OIL e UNAFFECTED
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148.4.4 AVIATION FLUIDS CONTAMINATION (Cont.)
PROCEDURE: A (at room temperature)
MATERIAL TESTED: PDS SEMI-RIGID
STANDARD TYPE CONTAMINANT OBSERVATIONS
DERD 2494 FUEL AVTUR / JET A1 UNAFFECTED
MIL-T-5624, DERD 2454 | FUEL P4 UNAFFECTED
MIL-T-5624, DERD 2452 | FUEL JP5 UNAFFECTED
MIL-T-83133, DERD 2453 | FUEL JP8 UNAFFECTED
| AEROSHELL
MIL-L-7808J, 0148 LUBRICATING OIL | 25Ra At 20 UNAFFECTED
HYDRAULIC OIL
AS1241 HIGH DENSITY | (PHOSPHATE '\S"gygggg - UNAFFECTED
ESTER)
HYDRAULIC OIL | AEROSHELL
MIL-H-83282C, DTD 585 | <\ \THETIO) AT UNAFFECTED
HYDRAULIC OIL
AS1241 LOW DENSITY | (PHOSPHATE CHEVRON UNAFFECTED
HYJET IV
ESTER)
HYDRAULIC FLUID | CHEVRON
(SILICATE ESTER) | ORONITE M2V UNAFFECTED
AEROSHELL
MIL-F-5566, TT--7358 | ANTI-ICING A e UND 06A UNAFFECTED
AEROSHELL
0X7 LUBRICATING OIL | 2ERoS Tt oo UNAFFECTED
HYDRAULIC OIL
AS1241 LOW DENSITY | (PHOSPHATE MONSANTO UNAFFECTED
SKYDROL LD4
ESTER)
LUBRICATING OIL
(TURBINE) ESSO 274 UNAFFECTED
LUBRICATING OIL
DERD 2487, OX38 (TURBINE) AEROSHELL 750 UNAFFECTED
AEROSHELL
MIL-L-23699 LUBRICATING OIL | 2ERaNE o1l 500 UNAFFECTED
AEROSHELL
MIL-H-5606 HYDRAULIC OIL oo UNAFFECTED
UNC GNT ROLLED COPY
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148.4.4 AVIATION FLUIDS CONTAMINATION (Cont.)

PROCEDURE: A (at room temperature)

MATERIAL TESTED: PDF RIGID

STANDARD TYPE CONTAMINANT | OBSERVATIONS
DERD 2494 FUEL AVTUR / JETA1 | UNAFFECTED
MIL-T-5624, DERD 2454 | FUEL P4 UNAFFECTED
MIL-T-5624, DERD 2452 | FUEL JP5 UNAFFECTED
MIL-T-83133, DERD 2453 | FUEL JP8 UNAFFECTED
MIL-L-7808J, 0148 LUBRICATING OIL AR e Ol 308 | UNAFFECTED
AS1241 HIGH DENSITY :(—II'DLDORSI&I‘:’L;LA%S:ELSTER) e oooga | UNAFFECTED
MIL-H-83282C, DTD 585 *(*SYY%%%LT'ES'L AEROSHELL UNAFFECTED
AS1241 LOW DENSITY [(—:DLDORSAPUHLAGI:'SE—STER) CHEVRON UNAFFECTED
L oATE CaTeR) | GRONIENzy | UNAFFECTED
MIL-F-5566, TT-1-735B | ANTHICING R D 06a | UNAFFECTED
OX7 LUBRICATING OIL | AEROSHELL | UNAFFECTED
AS1241 LOW DENSITY ?PLDORSAPUHL)@&LSTER) AN UNAFFECTED
(LTL{?;{E'S?,@;'NG ol ESSO 274 UNAFFECTED

DERD 2487, OX38 (L.[EJUB%CI\%'NG OlL AEROSHELL 750 | UNAFFECTED
MIL-L-23699 LUBRICATING OIL R Lol 500 | UNAFFECTED
MIL-H-5606 HYDRAULIC OIL AERDSIELL UNAFFECTED |

ey
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148.4.4 AVIATION FLUIDS CONTAMINATION (Cont.)
PROCEDURE: A (at room temperature)
MATERIAL TESTED: PDP RIGID
STANDARD TYPE CONTAMINANT OBSERVATIONS
DERD 2494 FUEL AVTUR / JET A1 UNAFFECTED
MIL-T-5624, DERD 2454 | FUEL JP4 UNAFFECTED
MIL-T-5624, DERD 2452 | FUEL JP5 UNAFFECTED
MIL-T-83133 DERD 2453 | FUEL P8 UNAFFECTED
AEROSHELL
MIL-L-7808J, 0148 LUBRICATING OIL | £5REINE OLL 308 UNAFFECTED
HYDRAULIC OIL
AS1241 HIGH DENSITY | (PHOSPHATE ggygﬁo"f 2008 . UNAFFECTED
ESTER)
HYDRAULIC OIL AEROSHELL .
MIL-H-83282C, DTD 685 | (< THETI) AT UNAFFECTED
HYDRAULIC OIL
AS1241 LOW DENSITY | (PHOSPHATE CHEVRON UNAFFECTED
HYJET IV
ESTER)
HYDRAULIC FLUID | CHEVRON
(SILICATE ESTER) | ORONITE M2V UNAFFECTED
: \ AEROSHELL
MIL-F-5566, TT-I-7358 | ANTI-ICING o IPOUND 06A UNAFFECTED
AEROSHELL
OX7 LUBRICATING OIL | TERBINE OIL 390 UNAFFECTED
HYDRAULIC OIL
AS1241 LOW DENSITY | (PHOSPHATE MONSANTO UNAFFECTED
SKYDROL LD4
ESTER)
LUBRICATING OIL '
(FURBINE) ESSO 274 UNAFFECTED
LUBRICATING OIL
DERD 2487, OX38 periheet) AEROSHELL 750 UNAFFECTED
AEROSHELL
MIL-L-23699 LUBRICATING OIL | SURBINE OIL 500 UNAFFEGTED
AEROSHELL
MIL-H-5606 HYDRAULIC OIL A UNAFFECTED
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148.4.4 AVIATION FLUIDS CONTAMINATION (Cont.)
PROCEDURE: B (Test types — | for Immersion, S for Spray)

MATERIAL TESTED: U62 FLEXIBLE
FLUID CLASS TEST FLUID TEST | TEMP. | opSERVATIONS
TYPE C
AVIATION Turbine, JetA-1 S 23 +£2 | No obvious damage
FUELS Piston Engine, Avgas 100LL | 40+ 1 | No obvious damage
Mineral Based, OM-65 S 80 £1 No obvious damage
Non-mineral Based, 0X-40 | 50 £1 No obvious damage
Phosphate Ester-Based .
vpRAULIC | (Siniheiic)._Skydrol 50084 ! 70+ 1 | Noobvious damage
FLUIDS g'#gi:ifﬁg{fa%d (Synthetic), 1 80+1 | No obvious damage
Silicone Based (Synthetic), .
Dow Corning 200/200Cs I 80+ 1 | No obvious damage
Synthetic Hydrocarbon Based, | 70 + 1 No detrimental damage
Brayco Micronic 882 B Stained pink
. No detrimental damage
LUBRICATING Mineral Based, Aeroshell 100 ! 70 £ 1 Stained yellow
OILS No detrimental damage
Ester Based, Anderol 774 S 150 + 1 Stained brownish
Isopropy! Alcohol ! 50+ 1 | No obvious damage
SOLVENTS & | Denatured Alcohol | 50+ 1 | No obvious damage
CLEANING 1,1,1-Trichloroethane S 50 £1 No obvious damage
FLUIDS Detergent TS 10281
Aviawash 2000 | 23 +2 | No obvious damage
Ethylene Glycol | 50+ 1 | No obvious damage
No detrimental damage
Propylene Gilycol | 50 %1 Discoloured
DE-ICING AEA Type 1, Kilfrost DF ! 50+ 1 | No obvious damage
FLUIDS AEA Type 2, Kilfrost ABC-3 | 50+ 1 | No obvious damage
Runway, 25% Urea and .
25% Ethylene Glycol in Water l 232 | No obvious damage
Runway, 50% Potassium )
Acetate in Water | 23+2 | Noobvious damage
. No detrimental damage
INSECTICIDES Dichlorvos-Based S 23%2 Slightly discoloured
Pyrethrum-Based | 23+ 2 | Noobvious damage
. . . No detrimental damage
SULLAGE Killgerm Chemical Closet Fluid ! 232 Stained blue
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148.4.4 AVIATION FLUIDS CONTAMINATION (Cont.)
PROCEDURE: B (Test types — | for Immersion, S for Spray)
MATERIAL TESTED: SPS FLEXIBLE
FLUID CLASS TEST FLUID TEST | TEMP. | OBSERVATIONS
TYPE C
AVIATION Turbine, Jet A-1 S 23+2 | No obvious damage
FUELS Piston Engine, Avgas 100LL S 23 %2 | No obvious damage
Mineral Based, OM-65 | 801 No obvious damage
Non-mineral Based, 0X-40 | 501 No obvious damage
Phosphate Ester-Based ‘ .
DRAULIG | (Synthetic). Skydrol 500B4 ! 70+ 1 | Noobvious damage
Silicate Ester-Based (Synthetic), .
FLUIDS Chevron M2V ! 80+ 1 | Noobvious damage
Silicone Based (Synthetic), )
Dow Corning 200/200Cs | 80+ 1 | No obvious damage
Synthetic Hydrocarbon Based, )
Brayco Micronic 882 | 70+ 1 | No obvious damage
LUBRICATING | Mineral Based, Aeroshell 100 | 70+ 1 | No obvious damage
OILS Ester Based, Anderol 774 I 150 + 1 | No obvious damage
Isopropy! Alcohol | 50+ 1 | No obvious damage
SOLVENTS & | Denatured Alcohol I 50+ 1 | No obvious damage
CLEANING 1,1,1-Trichloroethane S 50+ 1 | No obvious damage
FLUIDS Detergent TS 10281
Aviawash 2000 | 23+ 2 | No obvious damage
Ethylene Glycol | 50 £ 1 No obvious damage
Propylene Glycol | 50+ 1 | No obvious damage
AEA Type 1, Kilfrost DF | 50 + 1 No obvious damage
DfL':JC“’DNSG AEA Type 2, Kilfrost ABC-3 | 501 | No obvious damage
Runway, 25% Urea and .
25% Ethylene Glycol in Water ! 2342 | Noobvious damage
Runway, 50% Potassium .
Acetate in Water | 23+ 2 | No obvious damage
Dichlorvos-Based I 232 | No obvious dam
INSECTICIDES : a9°
Pyrethrum-Based ! 23+ 2 | No obvious damage
. . . No detrimental damage
SULLAGE Killgerm Chemical Closet Fluid | 23+2 Stained blue

NOTE The above results also qualify S4 by similarity as the thermoplastic helix in SPS is

replac

ed by a stainless steel helix.
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148.4.4 AVIATION FLUIDS CONTAMINATION (Cont.)
PROCEDURE: B (Test types — | for Immersion, S for Spray)
MATERIAL TESTED: PD SEMI-RIGID
FLUID CLASS TEST FLUID TEST | TEMP. | OBSERVATIONS
TYPE C
AVIATION Turbine, Jet A-1 ! 40+ 1 | No obvious damage
FUELS Piston Engine, Avgas 100LL ! 40+ 1 | No obvious damage
Mineral Based, OM-65 I 80+ 1 No obvious damage
Non-mineral Based, 0OX-40 | 501 No obvious damage
Phosphate Ester-Based ,
DRAULIC (Synthetic), Skydrol 500B4 ! 70+ 1 | No obvious damage
FLUIDS g;l:giﬁgnEi\sﬂtS{/-Based (Synthetic), | 80+ 1 | No obvious damage
Silicone Based (Synthetic), .
Dow Corning 200/200Cs I 80+ 1 | Noobvious damage
Synthetic Hydrocarbon Based, | 70 + 1 No detrimental damage
Brayco Micronic 882 B Stained pink
. No detrimental damage
LUBRICATING Mineral Based, Aeroshell 100 ! 701 Stained yellow
OlLS No detrimental damage
Ester Based, Anderol 774 ! 150 +1 Some discolouration
Isopropyl Alcohol | 50+ 1 | No obvious damage
SOLVENTS & | Denatured Alcohol | 50+ 1 | No obvious damage
CIL:ESPDIEJG 1,1,1-Trichloroethane S 501 No obvious damage
Detergent TS 10281, .
Aviawash 2000 | 23+ 2 | No obvious damage
Ethylene Glycol l 50+ 1 | No obvious damage
Propylene Glycol I 50+ 1 | No obvious damage
AEA Type 1, Kilfrost DF | 50+ 1 | No obvious damage
DfL’b%NSG AEA Type 2. Kilfrost ABC-3 l 501 | No obvious damage
Runway, 25% Urea and .
25% Ethylene Glycol in Water ! 23+2 | Noobvious damage
Runway, 50% Potassium .
Acetate in Water | 23+ 2 | No obvious damage
INSECTICIDES Dichlorvos-Based | 23+2 | No obv?ous damage
Pyrethrum-Based I 23+2 | No obvious damage
. . . No detrimental damage
SULLAGE Killgerm Chemical Closet Fluid ! 232 Stained blue
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148.4.4 AVIATION FLUIDS CONTAMINATION (Cont.)
PROCEDURE: B (Test types — | for Immersion, S for Spray)

MATERIAL TESTED: PDA SEMI-RIGID
FLUID CLASS TEST FLUID TEST | TEMP. OBSERVATIONS
TYPE Cc
. No detrimental damage
AVIATION | Turbine, JetA-l S 232 | Surface dulled
FUELS . . No detrimental damage
Piston Engine, Avgas 100LL S 23+2 Surface blotchy / dulled
. No detrimental damage
Mineral Based, OM-65 S 80 +1 Surface yellower / transparent
. No detrimental damage
Non-mineral Based, 0X-40 S 50 £1 More yellow / transparent
Phosphate Ester-Based S 70 + 1 No detrimental damage
HYDRAULIC (Synthetic), Skydrol 50084 - Dulled, more transparent / flexible
FLUIDS Silicate Ester-Based (Synthetic), S 80 + 1 No detrimental damage
Chevron M2V - Dulled, more transparent / flexible
Silicone Based (Synthetic), S 30 + 1 No detrimental damage
Dow Corning 200/200Cs B More yellow / transparent
Synthetic Hydrocarbon Based, S 70 + 1 No detrimental damage
Brayco Micronic 882 - Slightly darker / transparent / flexible
. No detrimental damage
LUBRICATING | Mineral Based, Aeroshell 100 S 70£1 | More yellow / transparent
OlLS No detrimental damage
Ester Based, Anderol 774 S 15021 Darker, more transparent / flexible
Isopropy! Alcohol S 50 £1 No detrimental damage
SOLVENTS & Surface dulled
CLEANING | Denatured Alcohol S 501 | o detimenta damage
FLUIDS uriace dute
Detergent Def-Stan 79-17, 5 2342 No detrimental damage
Ardox 6092 - Surface dulled
No detrimental damage
Ethylene Glycol S 50 &1 Darker, more transparent
No detrimental damage
Propylene Glycol S 50 &1 Slightly darker, more transparent
. No detrimental damage
DE-ICING AEAType 1, Kilfrost DF S 50+1 Slightly darker / transparent / flexible
FLUIDS . No detrimental damage
AEA Type 2, Kilfrost ABC-3 S 50 &1 Slightly darker / transparent / flexible
Runway, 25% Urea and S 2349 No detrimental damage
25% Ethylene Glycol in Water B Slightly darker / transparent
Runway, 50% Potassium 3 2342 No detrimental damage
Acetate in Water Slightly darker / transparent
. No detrimental damage
Dichlorvos-Based S 23+2 | gurface very slightly dulled
INSECTICIDES No detrimental damage
Pyrethrum-Based S 23+2 | surface very slightly dulled
. . . No detrimental damage
SULLAGE Killgerm Chemical Closet Fluid S 232 Stained blue

NOTE The above results relate only to the ara
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148.4.4 AVIATION FLUIDS CONTAMINATION (Cont.)
PROCEDURE: B (Test types ~ | for Immersion, S for Spray)
MATERIAL TESTED: PDC SEMI-RIGID

FLUID CLASS TEST FLUID TEST | TR OBSERVATIONS

AVIATION Turbine, Jet A-1 S 232 No obvious damage
FUELS Piston Engine, Avgas 100LL S 23+2 | No obvious damage
Mineral Based, OM-85 S 80 &1 No obvious damage
Non-mineral Based, 0X-40 S 50 1 No obvious damage

Phosphqte Ester-Based S 70 + 1 No detrimental dgmage

HYDRAULIC (ssng?ee tl]ECs){er-SBkg:;g'(%O?w?:eﬁc) ouled. more Tlexire

FLUIDS Chevron M2V y ' S 80 +1 No obvious damage
Silicone Based (Synthetic), S 80 + 1 No obvious damage

Dow Corning 200/200Cs
Synthetic Hydrocarbon Based,

Brayco Micronic 882 S 70 £1 No obvious damage
LUBRICATING | Mineral Based, Aeroshell 100 S 70+£1 | No obvious damage
OILS Ester Based, Anderol 774 S 150 +1 | No obvious damage
Isopropyi Alcohol S 50 £1 No change
SOLVENTS &
CLEANING Denatured Alcohol S 50 %1 No change
FLUIDS Rssg;gggégef-smn 79-17, S 2342 No change
Ethylene Glycol S 50 £ 1 No obvious damage
Propylene Glycol S 50 %1 No obvious damage
AEA Type 1, Kilfrost DF S 50 %1 No obvious damage
D;J_,?BNSG AEA Type 2, Kilfrost ABC-3 S 50+1 | No obvious damage
6% Cinyiene Givool mwater | S | 232 | Noobvious damage
iggt";fg"m S\(lJa"/toei:otassium S 23+2 | No obvious damage
Dichlorvos-Based S 232 No change
INSECTICIDES
Pyrethrum-Based S 23+2 No change
SULLAGE Killgerm Chemical Closet Fluid S 23+2 | Noobvious damage

NOTE The above results relate only to the carbon layer ‘external’ surface as the opposite
‘internal’ surface is always glass reinforced and its performance will be as given for PD.
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148.4.4 AVIATION FLUIDS CONTAMINATION (Cont.)

PROCEDURE: B (Test types - | for Immersion, S for Spray)

MATERIAL TESTED: PDF RIGID
TEST | TEMP.
FLUID CLASS TEST FLUID TYPE °C OBSERVATIONS
: No obvious damage
AVIATION | Turbine, JetA-t ' 40£1 | Sjiantly discoloured
FUELS . . No obvious damage
Piston Engine, Avgas 100LL | 40 £ 1 Slightly discoloured
) No obvious damage
Mineral Based, OM-65 | 80+ 1 Turned yellow
Non-mineral Based, 0OX-40 | 50 £ 1 No ohvious damage
Phosphate Ester-Based .
LVDRAULIC L (Synthetic), Skydrol 50084 ! 70£1 | Noobvious damage
FLUIDS Silicate Ester-Based | 80 + 1 No obvious damage
(Synthetic), Chevron M2V - Slight yellowing
Silicone Based (Synthetic), .
Dow Corning 200/200Cs | 80+1 | No obvious damage
Synthetic Hydrocarbon Based, | 70 + 1 No detrimental damage
Brayco Micronic 882 B Stained pink
. No detrimental damage
LUBRICATING Mineral Based, Aeroshell 100 | 701 Stained yellow
-OILS No detrimental damage
Ester Based, Anderol 774 I 150 = 1 Some discolouration
Isopropy! Alcohol ! 50+ 1 | No obvious damage
Some inward shrinking of
SOLVENTS & | Denatured Alcohol S 50+ 1 | the walls could reduce
CLEANING strength
FLUIDS 1,1,1-Trichloroethane l 50+ 1 | No obvious damage
Detergent TS 10281, .
Aviawash 2000 ! 23+ 2 | No obvious damage
Ethylene Glycol I 50+ 1 | Slight shrinkage / distortion
Propylene Glycol | 50+ 1 | No obvious damage
AEA Type 1, Kilfrost DF | 50+ 1 | No obvious damage
Df‘_'b?'DNSG AEA Type 2, Kilfrost ABC-3 l 501 | No obvious damage
Runway, 25% Urea and s 2342 No obvious damage
25% Ethylene Glycol in Water - Very slightly discoloured
Runway, 50% Potassium :
Acetate in Water I 23+ 2 | No obvious damage
INSECTICIDES Dichlorvos-Based | 23+2 | No obv?ous damage
Pyrethrum-Based ! 23+2 | No obvious damage
SULLAGE | Killgerm Chemical Closet Fluid | | 23+ | Nodetrimental damage
Stained blue
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148.4.4 AVIATION FLUIDS CONTAMINATION (Cont.)

PROCEDURE: B (Test types — | for Immersion, S for Spray)

MATERIAL TESTED: PDP RIGID
FLUID CLASS TEST FLUID TEST | TEMP. | OBSERVATIONS
TYPE C
. No obvious damage
AVIATION | Turbine, JetA-1 : 40£1 | gghtly discoloured
FUELS . . No obvious damage
Piston Engine, Avgas 100LL ! 40 £ 1 Slightly discoloured
! No obvious damage
Mineral Based, OM-65 | 80 +1 Turned yellow
Non-mineral Based, 0OX-40 | 50 + 1 No obvious damage
Phosphate Ester-Based .
HYDRAULIC | (Synthetic), Skydrol 50084 ! 70£1 | Noobvious damage
FLUIDS Silicate Ester-Based (Synthetic), | 80 + 1 No obvious damage
Chevron M2V - Slight yellowing
Silicone Based (Synthetic), .
Dow Corning 200/200Cs I 80+ 1 | No obvious damage
Synthetic Hydrocarbon Based, | 70 + 1 No detrimental damage
Brayco Micronic 882 - Stained pink
. No detrimental damage
LUBRICATING Mineral Based, Aeroshell 100 ! 70+ 1 Stained yellow
OILS No detrimental damage
Ester Based, Anderol 774 | 150+ 1 Some discolouration
Isopropyl Alcohol ! 50+ 1 | No obvious damage
SOLVENTS & | Denatured Alcohol I 50+ 1 | No obvious damage
C‘iﬁz\gge 1,1,1-Trichloroethane ! 50+ 1 | No obvious damage
Detergent TS 10281, .
Aviawash 2000 | 23+2 | No obvious damage
Ethylene Glycol | 50+ 1 | No obvious damage
Propylene Glycol | 50+ 1 | No obvious damage
AEA Type 1, Kilfrost DF I 50+ 1 | No obvious damage
Dg"UC”'DNSG AEA Type 2, Kilfrost ABC-3 I 50+1 | No obvious damage
) Runway, 25% Urea and S 0342 No obvious damage
25% Ethylene Glycol in Water - Slightly discoloured
Runway, 50% Potassium :
Acetate in Water | 23+ 2 | No obvious damage
Dichl -Based [ 232 | N i
INSECTICIDES ichlorvos-Base o] obvious damage
Pyrethrum-Based | 23 +2 | No obvious damage
SULLAGE | Killgerm Chemical Closet Fluid 1 2342 | NOdetrimental damage
Stained blue
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148.4.4 AVIATION FLUIDS CONTAMINATION (Cont.)

CONCLUSION

All of the ducts were found to be unaffected in any way when they were coated
with the contaminants listed in procedure A. The far greater range of fluids
tested to the much greater severity procedure B only produced minor effects
that were insufficient to render the ducts unfit for purpose. Therefore these
ducts are suitable for use on all types of aircraft, where they may come into
accidental and/or incidental contact with any of the contaminants that have

been listed.

Although included in some of the above results tables, Trichloroethane is no
longer being used for testing because it is a banned substance. Consequently
contact with duct surfaces should be avoided in all circumstances.
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148.4.5. SOLVENT CONTAMINATION
MATERIALS TESTED:  U62, S4 AND SPS FLEXIBLES (at room temperature)

DUCT TESTED SOLVENT OBSERVATIONS RESULTS

TOLUENE There was no deterioration. PASS

XYLENE No delamination occurred. PASS

BENZENE The duct was unaffected. PASS

u62 ACETONE No deterioration was apparent. PASS
CYCLOHEXANE The duct was not affected. PASS

ISOPROPYL ALCOHOL | No evidence of delamination. PASS

WHITE SPIRIT No signs of deterioration apparent. PASS

TOLUENE No affect occurred to the duct. PASS

XYLENE No delamination was found on duct. PASS

BENZENE No deterioration of the duct. PASS

S4 ACETONE The duct was unaffected. PASS
CYCLOHEXANE No apparent deterioration. PASS

ISOPROPYL ALCOHOL | No delamination occurred. PASS

WHITE SPIRIT There was no delamination. PASS

TOLUENE No deterioration was apparent. PASS

XYLENE No delamination occurred. PASS

BENZENE The duct was unaffected. PASS

SPS ACETONE No evidence of deterioration. PASS
CYCLOHEXANE No delamination occurred. PASS

ISOPROPYL ALCOHOL | No evidence of deterioration. PASS

WHITE SPIRIT The duct was unaffected. PASS
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148.4.5 SOLVENT CONTAMINATION (Cont.)
MATERIALS TESTED: PD, PDS SEMI-RIGIDS AND PDF RIGID (at room

temperature)
DUCT TESTED SOLVENT OBSERVATIONS RESULTS
TOLUENE Glaze on the PD was dulled. PASS
XYLENE Glaze on the material dulled. PASS
BENZENE The glaze on the material dulled. PASS
PD ACETONE The material had totally delaminated.
CYCLOHEXANE Slight glaze loss on the PD.

ISOPROPYL ALCOHOL | Very slight glaze loss on PD.

WHITE SPIRIT The material was unaffected.

TOLUENE Glaze on the PD had dulled. PASS

XYLENE The glaze on the material had dulled. PASS

BENZENE Glaze had dulled and blisters formed. PASS
PDS ACETONE The material had totally delaminated. [ &

CYCLOHEXANE There was slight loss of glaze on PD. .

ISOPROPYL ALCOHOL | Very slight loss of glaze on PD.

WHITE SPIRIT The material was not affected.
TOLUENE The glaze on the PD had dulled.
XYLENE The glaze on the material had dulled.
BENZENE The glaze on the material had dulled.
PDF ACETONE All the PD plastic had dissolved out.
CYCLOHEXANE There was slight loss of PD glaze.

ISOPROPYL ALCOHOL | Very slight loss of glaze on PD outer.

WHITE SPIRIT The material was unaffected.
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148.4.5 SOLVENT CONTAMINATION (Cont.)
MATERIALS TESTED: PDP RIGID (at room temperature)

DUCT TESTED SOLVENT OBSERVATIONS RESULTS
TOLUENE No glaze left, flutes had collapsed. Rl :
XYLENE The material glaze had dulled. PASS
BENZENE Glaze on the material had dulled. PASS

PDP ACETONE The duct had completely collapsed. [tz lE =

CYCLOHEXANE Slight glaze loss on the PD outer. PASS
ISOPROPYL ALCOHOL | Very slight glaze loss on PD outer. PASS
WHITE SPIRIT The material was unaffected. PASS

CONCLUSIONS

From the results obtained none of the semi-rigid or rigid ducts tested can be
used in areas where they come into contact with ketones such as acetone
without possible structural collapse. This is due to matrix breakdown of the PD
material (on PDP and PDF this is the outer surface material). Although the
results illustrate surface glaze loss occurring to PD material with all other
solvents, there is no evidence that this caused serious affect to the ducting
materials. These conclusions can be extended to PDA and PDC semi-rigid
ducts by similarity, the matrix material of each being identical to that of PD.
Therefore all semi-rigid and rigid types of BWT ducting can safely be used in
areas where they may come into accidental and/or incidental contact with the
remaining solvents without the functionality and structure of the parts being
affected in any way. The only possible exception is excessive exposure of
PDP to toluene where any damage leading to ingress into the core could cause
collapse as found for the sample tested with exposed cross-sectional edges.

All of the flexible ducts were found to be unaffected by any of the solvents that
were used for testing. Hence all the BWT flexible ducts can be used in areas
where they are likely to come into accidental and/or incidental contact with any
of the solvents that have been used without the functionality and structure of
the parts being affected in any way.

Ui .
THIS DY =y 1ppAl

— NOTBE L st
This report is private and confidential. It is supplied on the express condition that it is noﬁgsq‘iﬁﬂgr er than for
information, and neither copied nor communicated to any other person withdut the expre Elpised enior Aerospace BWT.

QsD188D



Date: 6" January 2003

DOCUMENT TITLE
Aerospace Issue: 7
BWT, Adlington Industrial Estate, QUALIFICATION Report No: BWT148
Macclesfield, Cheshire, UK, SK10 4NL TEST REPORT

Tel: +44 (0)1625 870700 Page: 36 of 48

Fax: +44 (0)1625 879472

148.4.6. PLEXIGLAS CRAZING
MATERIALS TESTED:  FLEXIBLES, SEMI-RIGIDS AND RIGIDS LISTED

TYPE DUCT OBSERVATIONS
u62 Produced a minute amount of amber liquid.
FLEXIBLE S4 Slight amount of amber oil was produced.
SPS A small amount of residue was produced.
PD A small amount of a dry grey residue was produced.
SEMI-RIGID
PDS Very small amount of a dry grey residue was produced.
PDF Gave almost no residue, although what was produced
RIGID was dry and grey.
PDP Produced a reasonable amount of a white dry residue.
CONCLUSION

None of the ducts tested caused cracking, crazing or degradation of the
polymethylmethacrylate whilst it was stressed. Therefore these ducts can be
considered to be nom-reactive if they come into contact with any type of
acrylics, i.e. the acrylics will be unaffected.

This conclusion can also be extended by similarity to PDA and PDC that both
have the same matrix as PD but additional reinforcement layers (aramid cloth,
and/or carbon fibre cloth respectively versus only glasscloth). Neither of these
reinforcements are soluble in toluene, and therefore could not influence
Plexiglas crazing in this test.
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148.4.7. FLAMMABILITY

MATERIALS TESTED: FLEXIBLES, SEMI-RIGIDS AND RIGIDS LISTED
Flame Time & Flame Time of L
Afterglow Droppings Bux:n ength
TYPE DUCT 9 P inches
Av, seconds Av, seconds

(15 Max) (5 Max) (8 Max)
u62 0 0 2.95
S4 1 0 1.20
FLEXIBLE S4B 2 0 0.60
SPS 3 0 1.85
SPSB 3 0 2.20
PD 1.5 0 2.53
PDB 1.0 0 2.90

SEMI-RIGID
PDA 0 1.45
PDC 0 1.20
PDF 2.3 0 2.55
PDFB 4.0 0 3.20
RIGID
PDP 1 0 1.65
PDPB 1.5 0 1.40
CONCLUSION

All of the ducts tested were found to pass the requirements of the 12-second
vertical burn standards listed in 148.3.7. Therefore these ducts can be classed
as being self-extinguishing and will not sustain a flame.
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148.4.8. SMOKE EMISSION
MATERIALS TESTED:  FLEXIBLES, SEMI-RIGIDS AND RIGIDS LISTED

TYPE DUCT | CONDITION | AVERAGE Dn_
at 1.5 min at 4 min
Flaming 9 27
U2 Non-Flaming 4 23
sS4 Flaming 4 9
FLEX'BLE NOn‘Flaming 3 8
SPS Flaming 25 60
Non-Flaming 4 19
Flaming 5 16
SPSB Non-Flaming 1 4
Flaming 0 1
PD Non-Flaming 0 1
Flaming 4 8
SEMI- PDB Non-Flaming 2 6
RIGID Flaming 0 1
PDA Non-Flaming 0 0
Flaming 0 1
PDC Non-Flaming 0 0
Flaming 8 28
PDF Non-Flaming 1 8
Flaming 9 25
RIGID PDFB Non-Flaming 9 11
PDP Flaming 0 18
Non-Flaming 0 0
Flaming 5 16
PDPB Non-Flaming 4 5

NOTES

1 Dmn = maximum specific optical density (Limit 100 maximum).

2 PDS is qualified by similarity to PD, the only difference between the two being that the
PDS incorporates a non-flammable metallic helix.

3 84B is qualified by similarity to SPSB, the only difference between the two being that
the S4B incorporates a non-flammable metallic reinforcement in place of the non-
metallic helix of SPSB.

4 When ABD0031 replaced ATS1000.001, smoke measurements for both flaming and
non-flaming conditions were reduced from checks at 1.5 and 4 minutes to a single
check of maximum specific optical density (average), Dy, at 4 minutes under flaming
and non-flaming conditions requiring a value <100 for ventilation ducting. Any material
meeting ABDO031 is considered qualified to ATS1000.001.

CONCLUSIONS

All of the flexible, semi-rigid and rigid ducts passed the requirements of
ABDO0031 issue C for smoke emission. None are expected to cause any
problems with regards to the density of the smoke that is emitted when the
ducts are exposed to decomposition temperatures and in the event of any.fire-
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148.4.9. TOXIC GAS EMISSION
MATERIALS TESTED:  FLEXIBLES, SEMI-RIGIDS AND RIGIDS LISTED

All toxicity average levels are reported in parts per million, where HCN stands
for Hydrogen Cyanide, CO for Carbon Monoxide, NOy for Nitrous gasses, SO;
for Sulphur Dioxide, H,S for Hydrogen Sulphide, HCI for Hydrogen Chloride, HF
for Hydrogen Fluoride, and HBr for Hydrogen Bromide.

CONDITION HCN CO NOyx | SO,/H,S HCI HF HBr

TYPE | DUCT Limit 150 | 1000 | 100 | 100 | 150 | 150 | No fimi
use2 Flaming 5 10 2 0 10 3 0
Non-Flaming 2 <10 3 0 8 0 0
sS4 Flaming <2 25 0 0 7 <1 0
Non-Flaming <2 <10 0 0 9 0 0
FLEXIBLE SPS Flaming 2 50 0 5 8 8 0
Non-Flaming 2 10 0 1 13 4 0
Flaming <2 50 0 1 9 1 <1
SPSB Non-Flaming <2 <10 0 1 7 1 0
PD Flaming <2 10 0 10 13 2 0
Non-Flaming <2 <10 0 <1 13 4 0
PDB Flaming 2 100 0 4 12 2 0
SEMI- Non-Flaming 2 50 0 0 8 <1 0
RIGID PDA Flaming 2 50 0 3 8 1 0
Non-Flaming <2 10 0 0 7 <1 0
Flaming <2 10 0 4 5 1 0
PDC Non-Flaming <2 <10 0 0 4 0 0
PDF Flaming 5 100 0 15 8 4 0
Non-Flaming 2 25 0 0 10 3 0
Flaming 10 100 0 12 10 5 0
RIGID PDFB Non-Flaming 2 50 0 1 13 3 0
PDP Flaming 2 100 0 8 21 2 0
Non-Flaming 2 10 0 0 9 1 0
Flaming 2 300 0 1 17 7 1
PDPB Non-Flaming 2 25 0 1 18 2 0

NOTES

1 PDS is qualified by similarity to PD, the only difference between the two being that the PDS
incorporates a non-flammable metallic helix.

2 S4B is qualified by similarity to SPSB, the only difference between the two being that the S4B
incorporates a non-flammable metallic reinforcement in place of the non-metallic helix of SPSB.

3 When ABDO031 replaced ATS1000.001, toxicity measurements for both flaming and non-
flaming conditions were reduced from checks at 1.5 and 4 minutes to a single check at 4
minutes but with some reduced gas limits. Any material required to meet ATS1000.001 is
considered qualified if shown to meet the requirements of ABD0031.

CONCLUSION

All of the flexible, semi-rigid and rigid ducts passed the ABD0O031 requirements
of the toxicity test. None are expected to cause any problems with regards to
toxic fumes when the ducts are exposed to decomposition temperatures and in

the event of a fire. —
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148.4.10.

MATERIALS TESTED:

ODOUR TEST

FLEXIBLES, SEMI-RIGIDS AND RIGIDS LISTED

TYPE DUCT CONDITIONING OBSERVATIONS
u62 120°C for 3 hours No odour apparent.
FLEXIBLE S4 150°C for 3 hours No odour was present.
SPS 150°C for 3 hours No odour was evident.
PD 150°C for 3 hours No odour was present.
PDA 150°C for 3 hours No odour was evident.
SEMI-RIGID
PDC 150°C for 3 hours No cdour was present.
PDS 150°C for 3 hours No odour was found.
PDF 150°C for 3 hours No odour was present.
RIGID P
PDP 150°C for 3 hours No odour apparent.
CONCLUSION

The flexible, semi-rigid and rigid ducts tested passed the requirements of this
test. Therefore, under normal operating conditions, if the ducts are exposed to

elevated temperatures, none of them are expected to emit any form of noxious

or unpleasant odour.
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148.4.11. PRESSURE TEST AT LOW TEMPERATURE
MATERIALS TESTED:  ALL FLEXIBLES

puct | DIAMETER, LEAK RATE, Tom OBSERVATIONS
in Before After
u62 2.0 0.57 0.57 No detrimental effect found.
S4 2.0 0.43 0.57 No apparent detrimental effect.
SPS 2.0 0.67 0.81 No detrimental effect occurred.
NOTES:

1 Sample length 12in
2 MAXIMUM LEAK RATE ALLOWED: 1.7 Ipm.
3 lpm refers to litres per minute.

CONCLUSION

All the flexible ducts tested passed the test and illustrate that if they are harshly
treated at low temperatures they will not be severely affected. The only
observed changes were slight increases in leak flow rates that still do not
approach, and certainly do not exceed, the maximum allowable.

S4B and SPSB are qualified by similarity to S4 and SPS as the only difference

is in the colour of the silicone coating of the membrane cloth achieved by the
use of black rather than red iron oxide.
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148.4.12. PRESSURE TEST AT HIGH TEMPERATURE
MATERIALS TESTED: ALL FLEXIBLES
pucT | D'AMETER | LEAKRATE, Ipm OBSERVATIONS
n Before After
ue2 2.0 1.20 1.00 No detrimental effect occurred.
S4 2.0 1.50 1.75 No detrimental effect found.
SPS 2.0 1.35 1.70 No detrimental effect occurred.
NOTES

1 Sample length 18in
2 MAXIMUM LEAK RATE ALLOWED: 2.55 Ipm.
3 Ipm refers fo litres per minute.

CONCLUSION

All the flexible ducts passed, illustrating that when harshly treated at high
temperatures they will not be severely affected. The only effects observed in
some cases were slight changes in leak flow rate that still do not approach the
maximum allowed.

S4B and SPSB are qualified by similarity to S4 and SPS as the only difference
is in the colour of the silicone coating of the membrane cloth achieved by the
use of black rather than red iron oxide.

In addition, pressure cycle testing has been carried out on individual semi-rigid
and rigid parts as well as flexibles. They have successfully completed up to
150,000 cycles at temperatures up to 74°C (165°F) with no indication of ply
separation, delamination, fibore damage, material degradation or permanent
distortion, and the cycled ducts still met burst pressure requirements of up to
10psig.
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148.4.13. FUNGAL TESTING
148.4.13.1. PROCEDURE A

MATERIALS TESTED: U62 FLEXIBLE WITH A NEOPRENE (CR) CUFF,
SPS FLEXIBLE WITH A SILICONE (Si) CUFF, PD
SEMI-RIGID, PDF AND PDP RIGIDS.

DUCT TYPE OBSERVATIONS
U62 + CR CUFF FLEXIBLE No visible mould growth
SPS + Si CUFF FLEXIBLE No visible mould growth
PD SEMI-RIGID No visible mould growth

Rating 1 - Trace of mould growth

PDF RIGID on the external surface

Rating 1 - Trace of mould growth
PDP RIGID on the external surface

NOTES
1 Rating 1 is applied to sparse growth covering 1 to 10% of the surface with no damage
to the substrate after 28 days.

2 Control specimens gave profuse growth after only 7 days demonstrating the conditions
within the test chamber are suitable for mould growth.

DISCUSSION

S4 is the same material construction as SPS but with an F6141 metallic
reinforcement containing no fungal nutrients replacing the F6140 non-metallic
reinforcement. Therefore the SPS qualification will also cover $4 by similarity.

PD could be used to represent directly PDS, and the rigids PDF and PDP
through similarity. PDS is the same material construction as the PD but with
the inclusion of an F6141 metallic reinforcement, which is fully encapsulated
and can be ignored as a fungal nutrient. PDF is the same material
construction as the PD but with the inclusion of a F6037 rigid foam core, which
is fully encapsulated and thus can be ignored as a potential fungal nutrient. In
the same way the PDP fully encapsulated core of F6159 twin walled
polycarbonate sheet can be ignored. The actual finding of a trace of mould
growth on the external surfaces of both PDF and PDP sample box ducts is
explained by the significant handling of these surfaces during sample
manufacture leaving contamination that was not subsequently cleaned off. All
these ducts are non-nutrient to the spores used.
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148.4.13.2. PROCEDURE B
MATERIALS TESTED: PDA AND PDC SEMI-RIGIDS
DUCT TYPE OBSERVATIONS
No visible mould growth on either
PDA SEMI-RIGID glass or aramid reinforced sides
No visible mould growth on either
PDC SEMI-RIGID glass or carbon reinforced sides
NOTE: Control specimens gave profuse growth after only 7 days demonstrating the
conditions within the test chamber are suitable for mould growth.
DISCUSSION

Both PDA and PDC samples were surfaced on one side by glass laminations
that are the same reinforced matrix as used in PD. As no fungal growth
occurred on these surfaces PD semi-rigid is also qualified to this procedure.
PDS, PDF and PDP would also be qualified by similarity to PD by the same
arguments used above for procedure A.

CONCLUSION ON FUNGAL GROWTH

Flexibles, semi-rigid and rigid ducts and the cuffs used to attach them are not
expected to be a cause for concern with regards to forms of fungal attack as
the materials utilised in their construction have been demonstrated to be non-
nutrients.
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148.4.14.
MATERIALS TESTED:

DAMAGE TEST
FLEXIBLES LISTED AND PD SEMI-RIGID

LEAK RATE, Ipm
DUCT OBSERVATIONS
Initial | Rate1 | Rate2 | Rate3 | , M@
u62 0 0.35 0.35 0.9 4.20 No sign of delamination.
S4 0 0.3 0.31 0.31 4.20 No sign of delamination.
SPS 0 0.4 0.4 0.45 4.20 No sign of delamination.
PD 3 LAYER 10 15 27 42 4.15 g\;%fnets increasingly
PD5LAYER | 09 12 17 > 5.0 2.81 ?er:j;ﬁg ‘i‘z‘n"f’:’:”fisnp‘"’l‘i't'g
PD10LAYER | 08 11 175 | >5.0 4.59 g:jf;ig ?n"isdrflgt”f;”p?i't';’.
NOTES

1 Ipm refers to leak rate in litres per minute measured at 1psi.

2 None of the ducts tested burst when they were exposed {o a pressure of 5psi after
continual crushing.

CONCLUSIONS

All flexibles satisfactorily pass the requirements of this test. Although it would
not be recommended that they be used after being crushed a number of times,
the flexibles will still retain their low leak flow rates.

The PD ducts at 3, 5 and 10 layer did pass this test after two ‘crushes’. After 3
‘crushes’ the ducts were found to have sustained minor damage resulting in
the maximum allowable leak rates being exceeded. Both the 5 and 10 layer
PD ducts were also found to contain small longitudinal splits. Consequently it
is not recommended that PD ducts be used after any number of crushes even
though they may appear to have survived from their relatively low leak rate
values. The thicker that the PD duct is, then the more likely it is to sustain
irreversible damage in the form of longitudinal splits illustrated by the increased
leak rate.

For this reason other semi-rigids such as PDA, PDC and PDS, and rigids such
as PDF and PDP have not been tested. It is recommended that all these duct
types are not used after being fully crushed, even if they may appear to have
survived according to their relatively low leak rate values. Their mechanical
strength will definitely be impaired and may further drop on being stressed
and/or vibrated, leading to subsequent leaking or failure.
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148.4.15. CORROSION TESTING
MATERIALS TESTED:  FLEXIBLES, SEMI-RIGIDS AND RIGIDS LISTED

TYPE DUCT OBSERVATIONS
Us2 No evidence of corrosion or contamination was found on
the aluminium.
FLEXIBLE sS4 There was no evidence of corrosion or contamination on
the aluminium.
SPS The aluminium surfaces were found to be unaffected by
the duct.
The surfaces of aluminium in contact with the material
SEMI-RIGID PD were unaffected.
PDS No evidence or corrosion or contamination was found on
the aluminium.
There was no contamination or corrosion in evidence on
RIGID PDF the aluminium.
PDP The surfaces of aluminium in contact with the duct were
unaffected.

CONCLUSION

These flexible, semi-rigid and rigid ducts all passed the requirements of this
test. Therefore if the ducts are in contact with any metals under normal
operating conditions, no corrosion, contamination or detrimental effect is
expected to occur.

Neither PDA nor PDC have been tested, and are claimed to meet
requirements by similarity to PD as only the thermoplastic matrix is in contact
with the aluminium surface. The electrochemical behaviour of graphite that
could lead to problems when CFRPs containing F6226 carbon fibre cloth come
into contact with metal alloys is well known. Carbon is cathodic to most metal
alloys and this can lead to corrosion unless adequate precautions are taken.
All ducts containing carbon fabric reinforcement are specifically designed and
constructed so that the carbon cannot come into contact with metal inserts or
brackets.
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APPENDIX A: F6069 RIGID DUCT - ENVIRONMENTAL REPORT

Test results for F6069 RIGID DUCTING cured from
Fibredux 917 Prepreg
are presented in the Table on the next page.
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Report No: BWT148

48 of 48

TEST RESULTS SUMMARY FOR F6069 RIGID DUCTING

148.3 TEST RESULTS & OBSERVATIONS CONCLUSION
{ Leak Rate NOT TESTED - !ndividual ducts are tested before .
release and meet requirements.
2 Salt Water There was no sign of delamination or deterioration after PASS
(Procedure A) | removal from test solution.
3 Water No detrimental effect was evident to material on PASS
Immersion removal from test solution.
The material was unaffected when contaminated with:
DERD 2494 (JET A1)
MIL-T-5624 / DERD 2454 (JP4)
MIL-T-5624 / DERD 2452 (JP5)
MIL-T-83133 / DERD 2453 (JP8)
MIL-L-7808J / 0148 (AEROSHELL 308)
4  Fluid AS1241 HD (SKYDROL 500B4)
Contamination | MIL-H-83282C / DTD585 (AEROSHELL 31) PASS
(Procedure A) | AS1241 LD (HYJET IV & SYDROL LD4)
ORONITE M2V
MIL-F-5566 / TT-1-735B (AEROSHELL 06A)
OX7 (AEROSHELL 390) ESSO 274
DERD 2487 / OX38 (AEROSHELL 750)
MIL-H-5606 (AEROSHELL 41)
MIL-L-23699 (AEROSHELL 500).
The material was found to be unaffected when
5 Solvent contaminated with;
h Contamination TOLUENE, XYLENE, BENZENE, ACETONE, PASS
CYCLOHEXANE, ISOPROPYL ALCOHOL, and
WHITE SPIRIT.
6 Plexiglas A minute amount of residue was produced which did PASS
Crazing not affect the stressed acrylic in anyway.
7 Flammability Available supplier's data qualifies. PASS
8 é%fsgis Available supplier's data qualifies. PASS
9 grrgg(s?on Available supplier's data qualifies. PASS
Tested at 120°C (248°F) for 3 hours. No odour was
10 Odour avident. PASS
11 Pressure at
Low Temp. NOT TESTED —
12 Pressure at
High Temp. NOT TESTED —
13 Fungal BWT do not expect the material to support fungal
Growth attack. “
14.Damage NOT TESTED —_
: Tested at 80 °C (176°F) for 72 hours. The surfaces of
15 Corrosion the metal in contact with the material were unaffected. PASS
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MATERIAL DATA SHEET  Aer sp ace

MDS No: 6065 [ MDS Issue: 4 [ Sheet: 1 of 2

BWT Material Reference: F6065

Description: SILICONE PRESSURE SENSITIVE ADHESIVE. A low viscosity. pressure
sensitive adhesive, which is translucent and light straw in colour.

ISSUE DESCRIPTION ORIGINATOR | CHECKED | APPROVED DATE

3 New Format L.McGuinness | R.C.Ayerst | T.S.Wright | 06/05/98

4 Minimum Temp added in 4. | R.C.Ayerst R.C.Ayerst | T.S.Wright | 26/05/00

This data sheet has been compiled by Senior Aerospace BWT, Adlington Industrial Estate, Adlington, Macclesfield, Cheshire, England,
SK10 4NL. Tel: +44 (0) 1625 870700  Fax: +d44 (0) 1625 879472,  E-mail: technical@bwt.couk  Website: www senior-bwt com
The information contained within this data sheet is representative of materials purchased from sources listed in our internal approved
supplier document BWT/M151. It is private, confidential and supplied on the express condition that it is not to be used for any purpose,
nor copied or communicated to any other person. without the permission of Senior Aerospace BWT.

1. INTRODUCTION

Silicone pressure sensitive adhesives are comprised of two major components, a
flexible elastic silicone gum and a crystalline hard siloxane resin. The properties of
this type of adhesive will vary with the ratio of gum to resin. If the percentage of gum
is high then the adhesive will be sticky, but if the percentage of resin is high then the
adhesive will have good peel and shear strength. By combining the basic silicone with
a phenyl functional group, gums can be produced which have higher temperature
performance, better electrical properties and more aggressive tactile adhesive response.
To fully achieve any of these properties, it is essential the solvents are removed from
the adhesive film and that it is properly cured using an appropriate accelerator. For
room temperature cure F6065 is premixed with F6154.

N

PROPERTIES

2.1 F6065 will exhibit good adhesion to the most difficult to bond substrates, including
dissimilar materials.

2.2 When cured F6065 will exhibit good peel strength, typically 2.7 kg/25 mm (6 lb/in). It
also has excellent creep resistance.

2.3  Unlike some of the adhesives that are available, F6065 will retain many of its

elastomeric properties when cured.

CHEMICAL RESISTANCE
This material offers good resistance to most organic and inorganic chemicals. In
particular it shows a good resistance to solvents.

LI
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MATERIAL DATA SHEET Aerospace

MDS No: 6065 | MDS Issue: 4 | Sheet: 2 of 2

BWT Material Reference: F6065

Description: SILICONE PRESSURE SENSITIVE ADHESIVE. A low viscosity, pressure
sensitive adhesive, which is translucent and light straw in colour.

4. TEMPERATURE LIMITATIONS
F6065 can operate at temperatures up to 149°C (300°F) without losing any significant
strength in its adhesion properties, and has a maximum overrun temperature of 260°C
(500°F). It will remain flexible down to -60°C (-76°F), but if cooled below this will
regain its flexibility on rewarming.

5. SPECIFICATIONS
F6065 will meet the requirements of the following:
CAA specifications no 8, issue 2
FAR 25.853(a) amendment 25-83, Appendix F Part 1, section a.1.ii
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MATERIAL DATA SHEET e ospace

MDS No: 6010 | MDS Issue: 5 | Sheet: 1 of 1

BWT Material Reference: F6010

Description: RED SILICONE COATED GLASS CLOTH. A flexible glass fabric coated on
one side only with red silicone rubber.

ISSUE DESCRIPTION ORIGINATOR CHECKED | APPROVED DATE

4 | New Format L. McGuinness | R.C.Ayerst | T.S.Wright | 23/03/98

Weight as typical / Tensile | p o 4 ers R.C.Ayerst | T.S.Wright | 04/05/99

> & ABD 0031 added

This data sheet has been compiled by Senior Aerospace BWT, Adlington Industrial Estate, Adlington, Macclesfield, Cheshire, England.
SK104NL. Tel: +44 (0) 1625 870700  Fax: +44 (0) 1625 879472.  E-mail: technical@bwt.co.uk Website: www senior-bwt.com
The information contained within this data sheet is representative of materials purchased from sources listed in our internal approved
supplier document BWT/M151. It is private, confidential and supplied on the express condition that it is not to be used for any purpose,
nor copied or communicated to any other person. without the permission of Senior Aerospace BWT.

I. INTRODUCTION
Silicone rubbers are based on linear polymers and have a high molecular weight with a
backbone construction of silicon-oxygen linkages. As with other elastomers of this
nature, it is necessary to cross-link or heat cure the gum material into its pre-formed
shape, in this case spread onto one side of rolls of glass fabric, to produce the
properties typical of elastomers. The physical and chemical properties of silicone
rubbers can be modified by the incorporation of appropriate fillers and additives.

N
[N
—

PROPERTIES

Silicone rubber coated fabrics are found to be excellent electrical insulators.

Resistance to ultra-violet light and ozone attack are also very good.

2.2 Oxidation, that can quickly destroy organic elastomers, is virtually non-existent with
silicone rubber.

2.3 Silicones are noted for their “non stick” properties and water resistance. Their
mechanical properties show little change after long periods of immersion.

2.4  The tensile strength of F6010 is >250 N/cm (>143 1bf/in) for both warp & weft.

2.5 Typical coated fabric weight is 200 g/m” (5.9 oz/yd *).

CHEMICAL RESISTANCE
F6010 is resistant to moderate or oxidising chemicals, and aviation fluids and fuels.

(oS

4. TEMPERATURE LIMITATIONS
This fabric will operate continuously from -65 to 200°C (-85 to 392°F) and has a
maximum overrun operating temperature of 260°C (500°F). Exposure to higher
temperatures may have a limiting effect on the life of the material.

5. SPECIFICATIONS
F6010 will meet the requirements of the following:
CAA Specification no 8, issue 2 ATS 1000.001 ABD 0031
FAR 25.853 BS476 part 7

QSDI87A




MATERIAL DATA SHEET Aerospace

MDS No: 6046 I MDS Issue: 4 l Sheet: 1 of |

BWT Material Reference: F6046

Deseription: FR RTV SILICONE SEALANT. A one component, ready to use, room
temperature curable, silicone sealant paste, which contains a non-halogen flame retardant.

ISSUE DESCRIPTION ORIGINATOR CHECKED APPROVED DATE

3 New Format L. McGuinness | R.C.Ayerst | T.S.Wright | 26/03/98

4 Min. temp. elaborated R.C.Ayerst R.C.Ayerst | T.S.Wright | 06/06/01

This data sheet has been compiled by Senior Aerospace BWT, Adlington Industrial Estate, Adlington, Macclesfield, Cheshire, England,
SK10 4NL. Tel: +44 (0) 1625 870700  Fax: +44 (0) 1625 879472,  E-mail: technical@bwt.couk  Website: www senior-bwt com
The information contained within this data sheet is representative of materials purchased from sources listed in our internal approved
supplier document BWT/M151 It is private, confidential and supplied on the express condition that it is not to be used for any purpose,
nor copied or communicated to any other person. without the permission of Senior Aerospace BWT.

1. INTRODUCTION

Silicones are based on polymers that are comprised of a backbone of silicon-oxygen-
silicon atoms linked together. It is the silicon-oxygen linkages that account for the
properties of silicones. Therefore they are different from other organic materials
which are based on backbones of carbon-carbon atoms linked together. The silicone
bond linkage is similar to those bond linkages found in other high temperature
resistant materials such as quartz, sand and glass. The chemical structure of the
sealant also accounts for its general inertness towards many deteriorating influences
such as ozone, chemicals, weathering and radiation.

2. PROPERTIES

F6046 has low flammability properties that have been enhanced with the addition of a

flame retardant.

2.2 ltis resistant to high temperatures and shows low temperature flexibility, being able to
retain its elastomeric properties.

2.3 It exhibits excellent weatherability and ozone resistance, providing a long service life
and reliability in harsh conditions.

2.4 It has excellent electrical insulation properties.

CHEMICAL RESISTANCE
F6046 offers very good resistance to most organic chemicals and inorganic chemicals,
solvents and oils, but it may swell or degrade on prolonged contact with gas or fuel.

4. TEMPERATURE LIMITATIONS
This material maintains full flexibility for continuous use from -60 to 204°C (-76 to
400°F), with a maximum overrun temperature of 250°C (482°F). At even lower
temperatures flexibility may be reduced, but will be regained on rewarming.

5. SPECIFICATIONS
F6046 will meet the requirements of the following:
CAA Specification no 8, issue 2 UL 94 V-0

o
—

L2
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MATERIAL DATA SHEET " Aerospace

MDS No: 6005 | MDS Issue: 8 | Sheet: 1 of 2

BWT Material Reference: F6005

Description: SILICONE SHEETING. A flexible silicone rubber sheeting material, red in
colour and used at a thickness of 0.8 mm ( s 1n).

ISSUE DESCRIPTION ORIGINATOR | CHECKED | APPROVED DATE

6 New format L .McGuinness | R.C.Ayerst | T.S.Wright | 23/03/98

7 Add item 2.5 & ABD0031 R.C.Ayerst R.C.Ayerst | T.S.Wright | 21/01/00

8 Clarify low temperature in 4 | R.C.Ayerst R.C.Ayerst | T.S.Wright | 25/07/02

This data sheet has been compiled by Senior Aerospace BWT, Adlington Industrial Estate, Adlington, Macclesfield, Cheshire, England,
SKI104NL.  Tel: +44 (0) 1625 870700 Fax: +44 (0) 1625 879472,  E-mail: technical@bwi.co.uk Website: www senior-bwt com
The information contained within this data sheet is representative of materials purchased from sources listed in our internal approved
supplier document BWT/M151. It is private, confidential and supplied on the express condition that it is not to be used for any purpose,
nor copied or communicated to any other person. without the permission of Senior Aerospace BWT.

1. INTRODUCTION
Silicone rubbers are based on linear polymers and have a high molecular weight. As
with other rubbers, it is necessary to cross-link or cure these linear polymers in order
to obtain the characteristic elastic properties of elastomers. General purpose silicones
are based on polydimethylsiloxanes. Physical and chemical properties of these
materials can be varied by the addition of an appropriate filler.

2. PROPERTIES

In cured form, silicone rubbers are resistant to oxidative degradation.

Weathering and ozone resistances of silicones are found to be very good.

The oil resistant properties of silicones are far superior to natural, butyl and SBR

rubbers.

2.4 Silicone rubbers in general have very good water resistance, but may break down if
immersed in superheated water or steam above 0.35 MPa (50 psi).

2.5 Typical physical properties are as follows:

1 1
LU I NS

Hardness: 60 Shore A

Specific Gravity: 1.55

Minimum Tensile Strength: 4.0 MPa (480 psi)
Elongation: 125% minimum

Minimum Tear Strength: ~ 9.0kN/m (51 1bf/in)

3. CHEMICAL RESISTANCE
F6005 will offer very good resistance to most organic chemicals and inorganic
chemicals. It will also offer good resistance to solvents and oils.
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MATERIAL DATA SHEET  Aeros pace

MDS No: 6005 | MDS Issue: 8 l Sheet: 2 of 2

BWT Material Reference: F6005

| Description: SILICONE SHEETING. A flexible silicone rubber sheeting material, red in
colour and used at a thickness of 0.8 mm (1/32 in).

4. TEMPERATURE LIMITATIONS
Silicone rubber will easily retain its properties down to temperatures of at least -60°C
(-75°F) and up to 200°C (392°F). At lower temperatures it will gradually lose its
flexibility but this will be regained on rewarming. It has a maximum overrun
temperature of 250°C (482°F). Exposure to higher temperatures may have a limiting
effect on the life of the rubber, but it will recover from any hardening experienced at
even lower temperatures on warming.

5. SPECIFICATIONS
F6005 silicone sheeting will meet the requirements of the following:
CAA Specification no 8, issue 2
FAR 25.853(a) amendment 25-83, Appendix F Part 1, section a.1.ii
ABDO0031
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MATERIAL DATA SHEET Aerospace

MDS No: 6066 | MDS Issue: 3 | Sheet: 1 of 2

BWT Material Reference: F6066

Description: ROOM TEMPERATURE CURE SILICONE SEALANT. A one part,
transparent, moisture activated, room temperature curing, silicone rubber sealant that is
relatively soft when cured.

ISSUE DESCRIPTION ORIGINATOR | CHECKED | APPROVED DATE
2 New Format L.McGuinness | R.C.Ayerst | T.S.Wright | 30/03/98
3 Revised paragraph 4 R.C.Ayerst R.C.Ayerst | T.S.Wright | 26/05/00

This data sheet has been compiled by Senior Aerospace BWT, Adlington Industrial Estate, Adlington, Macclesfield, Cheshire, England,
SKI0 4NL.  Tel: +44(0) 1625870700  Fax: +d4 (0) 1625 879472.  E-mail: technical@bwt.co.uk  Website: www senior-bwt.com
The information contained within this data sheet is representative of materials purchased from sources listed in our internal approved
supplier document BWT/MI151. It is private, confidential and supplied on the express condition that it is not to be used for any purpose,
nor copied or communicated to any other person. without the permission of Senior Aerospace BWT.

1. INTRODUCTION

One part room temperature curing silicones consist of polydimethylsiloxanes, cross-
linking agents and in most cases fillers. Occasionally these materials may also include
solvents and additives. Actual curing of the material will occur on exposure to
moisture contained in the air that liberates the hydrolysis products. A skin forms at the
surface of the rubber, which gradually move inwards as cure progresses. F6066 will
adhere well to many substrates. The quality of the bond depends upon the nature of
the substrate. Adhesion may be enhanced by preparing the surfaces beforehand with a
suitable primer.

2. PROPERTIES

2.1  This material has good thermal resistance properties and retains flexibility at upper and
lower limit temperatures.

2.2 F6066 has a good resistance to weathering and ageing with many of its physical
properties remaining unchanged after years of outdoor exposure.

2.3 This silicone-based material has better gas permeability properties than natural rubber,

particularly at room temperature.

2.4 F6066 has a water vapour permeability of around 20 g/m*/d (0.6 oz/yd ?) tested by
DIN 53122 (climatic conditions D) at a thickness of 2 mm (0.079 in).

2.5  Electrical properties of this material, particularly at room temperature, are comparable
to those of other insulating materials. Temperature is found to have very little effect
on volume resistivity, dielectric constant and dissipation factor.

2.6 Cured F6066 has a maximum 4% shrinkage when tested by DIN 52451.
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MATERIAL DATA SHEET  Ae r s pace

MDS No: 6066 | MDS Issue: 3 | Sheet: 2 of 2

BWT Material Reference: F6066

Description: ROOM TEMPERATURE CURE SILICONE SEALANT. A one part,
transparent, moisture activated, room temperature curing, silicone rubber sealant that is
relatively soft when cured.

2. PROPERTIES (Cont.):

2.7 Typical Electrical Properties are as follows:
Volume Resistivity (DIN 53482):

at 23°C (73°F) dry 8x10"* Q .cm

at 60°C (140°F) wet 5x10° Q .cm
Dielectric Strength (DIN 53482): 21 kV/mm
Tracking Resistance (DIN 53480): KA3c
Dielectric Constant (DIN 53483):

at RT, 50 Hz to 5 MHz 3.1-2.8
Dissipation factor tan &:

at RT, 50 Hz to 5 MHz (28 - 10)x 10™

2.8  Typical Mechanical Properties are as follows:

Shore A Hardness (DIN 53505): 30°
Tensile Strength (DIN 5304, S3A): 4.5 MPa (650 psi )
Elongation at Break (DIN 53504, S3A): 500 %

Tear Strength (ASTM D624 form B): 13 N/mm (74 Ib/in )

3. CHEMICATL RESISTANCE
This material shows good resistance to weak acids and alkalis, polar solvents and salt
solutions. Some hydrocarbons and chlorinated hydrocarbons will cause a reversible
swelling to varying degrees.

4. TEMPERATURE LIMITATIONS
F6066 has good retention of properties from -50°C (-58°F) up to 250°C (482°F). It
will stiffen at lower temperatures and lose its flexibility below-60°C (~76°F), but this
will be regained on rewarming.

5. SPECIFICATIONS
This material will meet the requirements of the following:
CAA specification no 8, issue 2
FAR 25.853(a) amendment 25-83, Appendix F Part 1, section a.1.ii
ATS 1000.001
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MATERIAL DATA SHEET " Aero sp ace

MDS No: 6140 | MDS Issue: 3 | Sheet: 1 of 2

BWT Material Reference: F6140

Description: HIGH TEMPERATURE THERMOPLASTIC REINFORCEMENT. A black
extruded filament of high temperature thermoplastic.

ISSUE DESCRIPTION ORIGINATOR | CHECKED | APPROVED DATE
2 New format L.McGuinness | R.C.Ayerst | T.S.Wright | 16/04/98
3 Temp limitations revised R.C.Ayerst R.C.Ayerst | T.S.Wright | 07/06/01

This data sheet has been compiled by Senior Aerospace BWT, Adlington Industrial Estate, Adlington, Macclesfield, Cheshire, England,
SKI10 4NL.  Tel: +44 (0) 1625 870700  Fax: +44 (0) 1625 879472, E-mail: technical@bwt.couk  Website: www.senior-bwt.com
The information contained within this data sheet is representative of materials purchased from sources listed in our internal approved
supplier document BWT/MI151. It is private, confidential and supplied on the express condition that it is not to be used for any purpose,
nor copied or communicated to any other person, without the permission of Senior Aerospace BWT.

1. INTRODUCTION
Polyarylsulphones are polymers that contain recurring sulphone groups in the main
chain. The sulphone group is highly polar, and those polymers that contain sulphone,
ether and phenyl groups are expected to have high temperature softening points.
Additions of these groups into the structure of the material will contribute to interchain
flexibility of the polymer. This is manifested as high toughness, elongation and
ductility, as well as ease of melt fabrication.

2. PROPERTIES
2.1  F6140 has outstanding thermal properties and thermal stability over extended periods
of use.

2.2 It has excellent toughness properties and creep resistance.
2.3 F6140 has excellent resistance to boiling water and steam.
2.4 It exhibits good electrical properties.

2.5 Typical Specific Properties are as follows:

2.5.1 Thermal Properties:
Heat Deflection Temperature: 207°C (405°F)
[By ASTM D648 - 0.125 in bar at 1.82 MPa (264 psi) annealed 1h at 200°C (392°F) ]
2.5.2 Mechanical Properties:  Tested by ASTM
Tensile Strength:  D-638 69.6 MPa (10100 psi)
Tensile Modulus:  D-638 2,340 MPa (340000 psi)
Flexural Strength: D-790 91 MPa (13200 psi)
Flexural Modulus: D-790 2,410 MPa (350000 psi)
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MATERIAL DATA SHEET ~ Aerospace

MDS No: 6140 l MDS Issue: 3 [ Sheet: 2 of 2

BWT Material Reference: F6140

Description: HIGH TEMPERATURE THERMOPLASTIC REINFORCEMENT. A black
extruded filament of high temperature thermoplastic.

3. CHEMICAL RESISTANCE
F6140 is only soluble in a limited number of organic solvents including methylene
chloride. Tt exhibits excellent hydrolytic stability and resistance to mineral acids,
alkalis and salt solutions even under stressed conditions at elevated temperatures.
However this material may be stress crazed by the most aggressive solvents such as
ketones, esters and aromatic hydrocarbons, which should be avoided.

4. TEMPERATURE LIMITATIONS
F6140 exhibits outstanding thermal resistance which will allow long term exposure to
elevated temperatures, being resistant to continuous use at 200°C (392°F), short term
exposure at 210°C (410°F) and intermittent at 240°C (464°F). However as it has a
glass transition temperature of 220°C (428°F) it will lose its rigidity above that
temperature. Below this glass transition temperature F6140 will be a rigid material
that will withstand very low temperatures with no loss in performance.

5. SPECIFICATIONS
F6140 will meet the requirements of the following:
CAA Specification 8, issue 2.
FAR 25.853
ATS1000.001
ABDO0031
UL 94V-0

QSDI87B




[ { 4 ~+ 3 : )1 2 ] 1
. REVISIONS
g L . HEv DF SIRPTOY 7183 APRIVED
HC NEW DRAWING 16/3/94]  W.DS.
w A | NOIE b} v. ADDED LOC. SHT. 3 26/7/5%6 MDS.
& — . EE T TR — S B e NOTE o) i WAS "FOR
& i ﬂ[ { { vyl HLADLL INSERT TDIERANCES
a [N V1o SEE BWT7500" LOC. SHT. 3
P11 11 ¢ AL, INSEHD ki, DG, WAS b
8 . [ | P11y BYIFS00 10C. SHI. 1 Z0HE HB
< | bt . _ _ _ S GRS W W SRS B 1 LU SRR W & |COBPL 4 & S ADDED 10 10/2/98 | | PARROTT
s i Ly SHT.2Z. LOC AS & C6. NOTE
z \ [ 1t b ). ALDID ANB NOTE d w)
e v MOOIFIED SHELT 3 LOC.86
e = } ; ' !. ____‘I { R e = 1 il -1l-|‘¢ Erepes b - ANDTCE T
T AR E S s "-:‘ ‘ ‘““’[' = "———’S‘“ / \""“"‘”_"’"l‘ Rt —"Sf-c b i L 1CODE X ADDED 10 CAL.ue L i ttanfie.. ] .
- NO 200 RS SHI 2 N
FIG.T=0UCT WITH_STANDARD CUFF_ENDS NOTE x ADDED TO —
ROTEBLDCK LOC. AS SH1.3
REF. WON 01489 {
| - ’L’ . —
— REINFORCING CLOTH LOCKED
DOWN ONTO HELIX
R R .L’ ,L’ C
. it HELIX TRIMMED BACK —— REINFORCING CLOTH LOCKED | OVER SHORIEST
0.032" (REF.) il 10 START OF CUFF DOWN ONTO HELIX DISTANCE
oL AR L
- THICK CUFF ~ LA 1 TURN (REF) OF
& HH HELIX ONTO INSERT
? el
] =y I "
(S ol ALUMINIUM INSERT, —! |l !
REF. DWG. BWT22 i il
FIG.2~STANDARD CUFF £ND BEADED AS PER i Lk — - N B
ER ! -
SEE N ™ MS33660, TYPL 'A i
EE_NOTE d).iv i 54 HEUX ENDS
TO BE 'TABBED'
A ; SN H T
L
S FIG.5—BEADED INSERT ENO FIG.4~-FREE END
~
® PRESSURE CUFF
@ _|1-9 REF. AS PER DWG.
& l’“ BWT8891
= o 4 UNCONTROLLED COPY
¥ i s - - THIS DOCUMENT WILL B
= o s \FTFY NOT BE UPDATED
I~ TeLd DESTROY AFTER USE
¥y [ R ]
o D‘ l 11t
¥ vl
< + = I | :
i : hETE e
. o o /ﬁ N ! witss cnemmer i | or. G.£.0. BAXTER WOODHOUSE & TAYLORLID.| ,
8 ﬂs? PRESSURE_CUFT END T it | X0 W SHORIMA rgfmmgﬁfémwacm LW
o~ . — X AR i TN — >
S SEE NOTE Bt LENGTHS 10125 | APPD. M.D.SHORTMAN PRESSURE IMPERIAL FLEXIBLE DUGCTING
;: > Y. DIMETERS 40,000 FROJECTION BE Pmcm‘ BWrio [
s A SRS AR R A S R S SNSRI WAL A T [ ANGiES /A == @)sme His | [sweer 1 of 5
7 Y




PaGE 83

BWT

256878702

4416

142

14

B2/18/2003

& 1 5 I - 4 ¥ 3 2 I ' T
REVISIONS
REW QESCRIE N DATE APPROVID
NC NEW DRAWING 16/3/941 MOS.
. . § < A I HOTE b) v. ADDID 1O SHT. 3 | 26/7/96 MD.5.
TABLE | ~OPERATING TEMPERATURES & APPROX. WLIGHIS NOIE d) i, WAS FOR 1/
y N Iy - BEADID MNGLART T0LERANCES
o DUCT | MINIMUM | NORMAL OPERATING SHORT TERM OVER RUN APPROX. WEIGHT/00T NATERIAL SEE SITO00" Lo i
TYPE TEMP. TEMP. OPERATING TEMP. | MAXIMUM TENP. (2.0" DAY B _ AL. IMSEHT REF. DWG. WAS o
c pa Py F c ¢ C . T L | BWTTSOO (OC. SHT. | ZONE B6 o
B |COUE 4 & 5 ADDED 10 1(}/2/EB LPARRCTT
. , RED SILICONE COATED GULASSCLOTH MEMBRANE SHT.2. LOC A5 & C6. NOIE
S4 | -65 | -85 200 382 225 437 250 482 34 grommes WITH STAINLESS STEEL HELIX N §o*gk.éﬁm§.£§) ;,ngcdsg)
, POIYURE THARE. COATEDR _NYLON _MEMBRANE __|. L | o ce. : ]
EEEE m UE2-| 65 1. 854 .- -80-- -} .26 .0 300 |- 212 42 -"-'—Eﬁ_&;t;::::trz&:gm:mres::;:,_m_ = =) e
aniﬁm Tf;—gzu GLASSCLOTR MEMBRANE |- C”%gOE{)}g o A ek S
1 4oeped med _pe o . . O 4 +1-RED -siL: - £ GLASSCLOTE ’ HO. WL, B85 SHF. 2
] SPS 65 85 200 392 2710 410 2409 164 28 _gramnes W NON=WMETACLIC—HETIX NO;EBE ODED 36 - F—
] , BLACK SIICONE COATED GLASSCLOTH NOTEBLOCK LOC. AS SHI.3
Sag | —65 | -85 200 392 225 437 250 482 34 grammes WMEMERANE WITH STAINILSS STLEL WELX REF. WON 01489 { B
BLACK SILICONE COATED GLASSCLOTH
SPSBy —-B5 | -85 200 392 210 410 240 164 28 grarnmes MEMBRANE WITH NON METALLIC HELIX
C
¢
EXAMPLE OF PART NUMBER CALL UP
. . TABLE 2-LENGTHS, INCREMFNTS & TOLERANCES
BWII0-10B0R452A (ie S& DUCT, 1.0° DIA. x 45.5" LONG, FITTED WITH ¥ SIANDARD CUFFS) —
» — Lt m -Lli i AVAILABLE N
CODE A = DUCT HAVING 2 STANDARD CUFFS HOSE LENGTH LENGTH <4
coog B = DUCT HAVING i %EADEDR?NSERTS? LEHGTH INCREMEHT | TOLERANCE
CODE C = DUCT HAVING 2 PRESSURE CUFFS 400 10 12.00 0.35 +0.25/~ 00
CODE D = DUCT HAVING 2 FREE ENDS (NO FIITED ENDS) > -
CODE E = DUCT HAVING 1 STANDARD CUFF & 1 BEADFD INSERT 12.50 10 24.00 0.50 +0.50/-.00
CODE F = DUCT HAVING | STANDARD CUFF & 1 PRESSURE CUFF 24 : _
CODE G = DUCT HAVING | STANDARD CWFF & 1 FREE END 24.50 10_60.00 0.50 +0.75/-.00
CODE H = DUCT HAVING 1 BEADED INSERT & 1 PRESSURE CUFF 5C.50 1O 86.00 0.5G +1.00/-.00
a CODg J = DUCT HAVING | BEADED IHSERT & | FREE END 9700 10 144.00 1.00 +1.50/- 006
CODE K = DUCT HAVING 1 PRESSURE CUFF & 1 FREE END i i g e iitnd b
CODE X = BULK DUCTING HAMING 2 FREE ENDS (SEE NOTE x SHEET 3} | 145.00 TO 945 0 1.00 +2.00/~ 00
—— FRACTIONAL LENGTH IN 0.25" INCREMENTS {2 x 0.25" IS 0.50").
SEE TABLE 2 FOR AVAILABLE INCREMENTS WITK RESPECT 10
LENGTH "L’ IF NO INCREMENT IS REQUIRED, INSERT ‘0" 1IN CODE AT THIS POINT.
——— MAJORITY/OVERALE LENGTH (L), INCLUDING ENDS, IN INCHES (EXPRESSED BY THREE ! UNCONTROLLED COPY
u INSIDE DIAMETER IN 0.125" INCREMENTS DEGHS e, 043 )5 457) THIS DOCUMENT WiLL 3
NOT BE UPDATED
——— CODE 1t = MAIERWL S4 DESTROY AFTER USE
CODE 2 — MATERWL U&2
.CODE-3 .= - MATERIAL'SPS
CODE 4 = MATERWL S48
CODE 5 = MAYERWL SPSB
. — STANDARD DRAWING NUMBER Lxce onelet SN0y GED. BAXTER WOODHOUSE & TAYLOR LTD. A
AOLOGTN, MACOIFENAD (S, SKI WA
ARESS UTHERWEE STATE] . R 3 U
TaFmaces Mt 5o routons | 0 M-USHORTMARITALE crannagh (IGHTWEGHT LOwW
LEHGTHS  £0.125 APPY. 1L SHOTOWAN PRESSURE WAPERIAL FLEXIBLE DUCTING
DIAMETERS  #0.03¢ PROJECTION B ! IDRC.No. BWT:0 R(E:V
TOR ey Pubrast O CoreD Cn ot AT S0 A i SRIESS Coumnon non 0L N0L T UC W (ANGLES  N/A ‘EH‘ éb SCALE  M.1S. [ [sn:cr 2 0F 3
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d).

v,

e).

f).
g3

h).
i}.
-

)

3.

i,

i

MINIMUM DIAMFIER 0.75°- S4, SPS, S48 & SPSH 0.375"— Us2.

MAXIMUM DIAMETER 6.0°- S4, SPS, 548, SPSB & U62.

0.375" DIWMETER 10 3.0" DISMETERS ARE AVAILABLE IN INCRFMENTS OF D.1257
ABOVE 3.0" DIAMETER, INCREMENTS ARE IN D.25" STEPS.

STANDARD CUFES AND BEADED INSERIS (REFER FIGS, 2 . J & 7

MINIMUM DIAMETER AVAILABLE = ©.507
LENGTHS OF CUFFS AND INSERTS ARE AS FOLLOWS:—
UP TO AND INCLUDING 1.5/5" DIRMETER = 1.25" LONG
1.50" DIAMETIER AND ABOVE = 1.50" LONG.
FOR BEADED INSERT TOLERANCES SEE DRAWING BWT22
CUFF MATERIAL — SHICONE RUBBER fOR S4 & SPS, NEGPRENE RUBBER FOR UBZ.
— SILICONE RUBBER COATED WITH BIACK SILICONE RUBBER COMPOUND FOR ALL
FLEXIBLES CUDED 4 & 5.

JDENTIFICATION

EACH DUCT SHALL BE LEGIBLY MARKED WilH THE FOLLOWING:—

i. PART NUMBER

i. BATCH NUMBER

ii. DATE OF MANUFACTURE EXPRESSED IN TERMS OF MONTH AND YEAR e.g. JAN 94
vv. BWT NAME AND TRADEMARK

DUCT CutF ENDS SHALL BE SUTABLL FOR INSTALLATION QVER A RIGID TUBE

END WITH MS33660, TYPE ‘A BEAUS OR SIMILAR.

NO JOINTS ALLOWED CLOSER THAN 6.07 TO THE END OF DUCT, OTHERWISE AS
REQUIRED. JOINTS ACHIEVED BY SCREWING ONE END INSIDE ANOTHER FOR A
MINIAUM QF TWO TURNS AND ADHESIVE BOMNDING MATING SURFACES. THERE SHALL
BE NO MEASURABLE PRESSURE DROP AS A RESULT DF SUCH JOINT OR JOINTS.
ANY NEGATIVE PRESSURE REQUWEMENTS MUST BE DISCUSSED WITH BAXTER,
WOODHOUSE & TAYLOR, REF. BWT TtST REPORI 175: NEGAIIVE PRESSURE
CAPABILITIES OF FLOXIBLE DUCHNG.

NON—CIRCULAR DUCTING, TAPERS, SEMI-RIGID CONNECTORS AND COMPLETE AR
DISTRIBUTION STYSTEMS AVAILABLE TO CUSTOMERS OWN REQUIREMENTS ON REQUEST.
SPECIAL CUFES, FLANGES AND DUCT TERMINATIONS AVAILABLE 10 CHUSTNMFRS CWN
REQUIREMENIS ON REQUEST.

CODE X IS FOR STOCK LERGTHS OF FLEXIBLE DUCTING ONLY
NOTES b), 8). ) AND ) DO NOT APPLY
'L> LENGTH TOLERANCE TO BE +86.00

LEAK CHECK TO BE CARRIED OUS ON ONE REPRESEMTANVE SAMPLE LENGTH HROM ¥ACH BATCH

. EACH HAICH TD BE LEGIBLY MARKED WiTH PART WUMBER, BATCH MUMBER., DATF OF

MANUSACTURE, BWT NSWE AND TRADEMARK

62/18/20083

GFHLRAL DATA

C
1. OPERATING PRESSURE O BE AGREED WIH
PURCHASER.
2. ALL FLEXIBLE DUCTS MEET FiAMMABILITY
REQUIREMENTS OF CAA 6.2 & MAR 25.853(b).
3. ALL FLEXIBLE DUCTS MELCT AIRBUS SPEC.
ATS1000.001 1SS.5 (FLAMMABILITY, SMOKE &
TOXICITY). L
4. ALL FLEXIBLE DUCTS RESIST ACCIDENTAL
EXAFOSURE TG THE FOLLOWING:
AEROSHELL &(X» Mii—1-23689 LUBRICANT
E£XON TURBO OIL 23BO LCUBRICANT
MOBIL JET ¥ LUBRICANT
SKYDROL 500B4 LUBRICANT
CHEVRON HYJET 4 LUBRICANT
OROHITE W2V LUBRICANT
DD 985/MIL-R- 5606 LUBRICAMI 8
Ml = 11--83282 LUBRICANT
JET Al FUEL
JET B FUEL
JP 4 UCL
JP5 FUEL
JE B FUEL
5. LEAK RATE SHALL NOY EXCEED 0.03 CFN/INCH
Ol /FOOT LENGIH AT 1 PG B
5. MINIAUM BEND RADIUS EGUNALENT TO ONE
DISMETER.
g%sg&l:&gs’z‘smgs AN GF.O BAXTER WOODHOUSE & TAYLORLTE. A

1O DRAMNG IS BROUTL h DONFIOENTIL & B3 JUMPLRL: O
FOR Arf¢ PARPCRK OF CIAWD LR COMMUBKATID TU &2 DRHER PRSGH $IIHOUT WHE PERGSSION

NG EIFEES OUDTLUN 1A 7 15 W07 TO L LAED

1% A LI0.

AURGTON BACCLESTELD, CHESHSRE SATD ML ENGLAN

e e} UMAS S CMGAMAEE STAIEDR | CKIL. A D SHORIMAHIIILE

TOLERANLES 4 4S FOLLDKS STANDARD HISHTWEIGHT-LOW
LEMOTS - - £0.125- | AP0, M.DSUORIMAN PRESSURE JMPERIAL FLEXIBLE DUCTING |

T 5 | r & 3 R 2 o
NOTES k9 - REMISIONS e
2). OIHER FLEXIBLE STANDARD DRAWRIGS 1M THE B.W.T RANGE NCLUDE - 13 DESCRAF NUR OATE APERINED
. BWI11/16 - FLEX. DUCTING - METRIC & PURE METRIC' RESPECTIVELY He HEW DRAWING 157/3/34] mMDS.
i. BWI12/13/17 : INSULATED FLEX. DUCTING : IMPERIALMLIRIC & PURE MEIRIC® RESPECTVELY A *fpllf,bl v AOGED 10C. SHT. 3 | 25/7/96) MD.S.
i, BWI14/15/18 : FLEX. SRENCER : IMPERIN METRKC & PURE METRIC’ RESPECTNVELY é&:’i{[‘)})nf‘s’k}#?ol;mrss
+ - METRIC & PURE UETRIC IS WITH RESPECT 10 DIAMEIERS ONLY SEE BWT/SUU" LUL. SHY. S
e.q. METRIC = 30.Bmra(Z.0"), PURE METRIC — SDrom Al IHNSEXT REF. DNG. WAS
b). PRESSURE CUFFS (REF. [IG. 5 & B) BWIS00 LOE. SHT. | ZONE BB b
i. MAX. DIAMETER AVAILABLE 2.50". B {CODE ¢ & 5 ADDED 70 10/2/98 |1 PARRGTI
i, LIMITING PRESSURL 2.5 P.S.. BURST Cﬂlf'aﬁgccn " SOTE & (f)h
i, FOR DIMENSIGNAL DETAIL AMD MODE OF DPERATION SEE DRAWING BWT88S1. - MULIFIED SHEET 3 LOC.B6
D EPERDWNG=ON=GUARTIRE A RD= BIAMFIF B -TOOLING -CHARGES MR ARRLY_THIS_ ... _ LUNCONTROLLED _COPY AND CB.
N WL BE ADVISED AT TIME OF ENQUIRY. THS DOCUMENT W —f—— T O AT T SIETE e R
T INTERNATIONAL PATENT APPLICATION W095/24580~ - -~ e A “_HSGF“B"QUP%E [;l___g e o R A -0 P
- V). PRESSURE CUFF COATED WITH BIACK STITONE RUBBER-COMPOUND—FOR-ALL————— “’“UES?RGY': AFT NOTE % ADOED 10~ F 7 ke
FLEXBLES CODED 4 & 5. ERUSE NOTEBLOCK LDE. A5 SHT3
<). DIAMELEHS REF. WON D1489

DWMETERS 0430 PROJECTIGR R t

[orome_gwT10 [
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B757 MANUAL SUPPLEMENT - ATP 3510
SECTION 1 CHAPTER 21
CONTROL PAGE - ISSUE 1

File the attached Temporary Revision/Alerts in the Manual Supplement in ATA
Chapter/Section/Subject/Page sequence

File this Control Page in front of the Chapter TRs/Alerts.

The following list shows active TRs/Alerts together with TRs/Alerts added by this control
page.

Chapter
Section Page TR/Alert No.

Subject

21-00-00 101 * 21-544
21-00-00 201 * 21-562
21-00-02 201 21-560

D. Remove and Destroy the following TRs/Alerts:

* Indicates TRs/Alerts issued with this control page

SECTION 1
CHAPTER 21
20 September 2000 TR/Alert Control Page 1 of 1
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TEMPORARY NB322 22 August, 2000

REVISION 757 FAULT ISOLATION MANUAL

TEMPORARY REVISION No. 21-544

THIS TEMPORARY REVISION IS ISSUED BY BRITISH AIRWAYS ENGINEERING (TECHNICAL INFORMATION SERVICES, G2, TBA,
5401, P. 0. BOX 10, HEATHROW AIRPORT, HOUNSLOW, MIDDLESEX TWS 2JA).
CAA DESIGN APPROVAL No. DAI/B566/78.

Manual Reference 21-00-00 as Page 101
REASON FOR REVISION

To add a procedure for isolating the source of an oil smell in the
cabin.

ACTION

AIR CONDITIONING - GENERAL

ISOLATING THE SOURCE OF AN OIL SMELL IN THE CABIN
(This procedure is similar to AMM TASK 21-00-01-002-001 Para C.)

NOTE: The air is checked indirectly by being positioned
approximately 2 to 3 feet from the air outlet so that as the
air bounces off the floor it can be sampled nasally.

Procedure

(1) Using the APU start the left and right engines.

(2) Turn OFF left and right packs. Both packs are to remain OFF for .
the duration of the test.

(3) Isolate the APU air supply by putting the APU air delivery push
button to OFF.

(4) Isolate the left and right engine air supplies by putting the
left and right engine air delivery push buttons to OFF.

(5) Confirm the left and right duct pressures are zero from EICAS or
the overhead duct pressure gauge.

(6) Gain access to the left pack bay by lowering access door 193HL.

(7) CAUTION: ENSURE PNEUMATIC SYSEM IS DEPRESSURISED. INJURY CAN
RESULT IF CONNECTOR IS REMOVED WITH DUCT PRESSURE
PRESENT.

Remove one of the pneumatic ground connector points (AMM TASK
36-11-03-004-001).

Originator: E.CLARKE
Reference: 000005594 -21-00-00
Workbook: 21-450 Page 101
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AIRPLANE TR Page 2 of 2
NB322
757 FAULT ISOLATION MANUAL

TEMPORARY REVISION No. 21-544 (Cont'd)

Inspect at least a six foot radius of floor area under the
connection point. There must be no foreign objects that could
be blown into personnel or engines or that could cause damage
to aircraft.

WARNING: ALL PERSONNEL INVOLVED MUST WEAR EAR DEFENDERS AND
GOGGLES. LOOSE CLOTHING MUST NOT BE WORN.

Position personnel forward and aft of the pneumatic ground
connector so that air from the connection point may be sampled
nasally indirectly as it bounces off the floor.

With personnel in position supply air from one pneumatic source
and sample the air as described in (9). Initially the velocity
of the air will be quite slow but will rapidly increase. It is
important to sample the air as soon as it first comes out of
the pneumatic ground connector. Experience has proved that if
an oily smell is present it can only be detected upon the
initial application of the air supply. Once the air velocity
has increased to maximum an oily smell is very difficult to
detect.

Turn OFF the air supply.

Repeat steps 8, 9, 10 and 11 for the other two sources of air.
Repeat steps 8, 9, 10, 11 and 12 but sample the three air
supplies in a different order. This will ensure a good air
source blows the ducting out prior to the suspect source being
sampled again.

Isolate all air supplies.

Confirm the left and right duct pressures are zero from EICAS
or the overhead duct pressure gauge.

Refit the remcved pneumatic ground connector (AMM TASK 36-11-
03-404-011).

Shut down the left and right engines and the APU.

If no oily smell was noted from the APU or left or right engine
air then lock closed the left and right high stage bleed valves
(DDM 36-11-2 Para B).

Restart the left and right engines and action items 7, 8, 9 and
10. This test will allow the LpP air bleed to be sampled.

Action items 14, 15, 16 and 17.

Reinstate the left and right engine HP bleed valves.

Record all findings on the appropriate documentation. Forward
copies to Fleet 1 Powerplant Technical Engineer (Fax 37670).

If the oily smell was noted from the APU air, isolate the APU
air (DDM 36-11-4 Para B) and carry out left and right pack
decontamination (AMM TASK 21-00-01-002-001 Para C) using engine
air only.

If the oily smell was noted from the left or right engine note
this on the documentation in step (22). The appropriate action
will be taken dependent upon engine availability.

21-00-00
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REVISION 757 MAINTENANCE MANUAL

TEMPORARY REVISION No. 21-562
THIS TEMPORARY REVISION IS ISSUED BY BRITISH AIRWAYS ENGINEERING (TECHNICAL INFORMATION SERVICES, G2, TBA,

$401, P. 0. BOX 10, HEATHROW AIRPORT, HOUNSLOW, MIDDLESEX TW6 2JA).
CAA DESIGN APPROVAL No. DAI/8566/78.

Manual Reference 21-00-00 Page 201

REASON FOR REVISION

Recommendation from Boeing Service Letters.

ACTION

In order to reduce heat input into the Center Wing Tank (CWT), when
available and practical, it is recommended that ground conditioned

air is used to service the aircraft in lieu of using the APU and
operating the ECS air conditioning packs.

Originator: J.GODWIN
Reference: 000005587 21-00-00
Workbook: 21-451 Page 201
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REVISION <157 MAINTENANCE MANUAL

TEMPORARY REVISION No. 21-560
THIS TEMPORARY REVISION IS ISSUED BY BRITISH AIRWAYS ENGINEERING (TECHNICAL INFORMATION SERVICES, éZ,

TBA, 5401, P. O. BOX 10, HEATHROW AIRPORT, HOUNSLOW, MIDDLESEX TW6 2JA) AND COMPLIES WITH BCAR'S
CHAPTER AS5-3, BS-3 AND/OR TSS No. 0-2 AS REQUIRED. CAA DESIGN APPROVAL No. DAI/8566/78.

J

Manual Reference 21-00-02 Page 201

~ ) For CHIEF ENGINEER QUALITY AND TRAINING

REASON FOR REVISION
Additional information.

ACTION

AIR CONDITIONING SYSTEM - PACK HEALTH CHECK

{ TASK 21-00-02-712-027
{ 1. Do the Pack Health Check
{ A. Prepare for the Test

S 862-005
(1) Make sure that these circuit breakers are closed:
(a) On the overhead circuit breaker panel, P11:
1) 11A13, AIR COND PACK LEFT AUTO CONT
2) 11Al14, AIR COND PACK LEFT FLOW CONT
3) 11A15, AIR COND RIGHT STANDBY CONT
4) 11A26, AIR COND LEFT STANDBY CONT
5) 11A28, AIR COND PACK RIGHT AUTO CONT
6) 11A29, AIR COND PACK RIGHT FLOW CONT
7) 11M11, LEFT PACK AUTO POWER
8) 11M15, RIGHT PACK STANDBY POWER
9) 11M17, PACK FLOW IND
10) 11M19, RIGHT PACK AUTO POWER
11) 11M24, LEFT PACK STANDBY POWER
12) EICAS circuit breakers (6 locations).

e B e M e e T e T e T e - TP S N S S

{ (2) DELETED
{ S B62-006
{ (3) Supply electrical power (AMM 24-22-00/201).

Originator: J.0OSBORNE
Reference: 757/WMCR/J0O/97/0285 21-00-02
Workbook: 21-445 Page 201
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TEMPORARY REVISION No. 21-560 (Cont'd)

S 862-007
Push the ECS MSG button on the EICAS maintenance panel.
(a) Make sure that these messages are not shown:
1) ZONE TEMP BITE
2) RIGHT PACK BITE
3) LEFT PACK BITE
(b) If any of the messages do show, do the BITE test on
the applicable controller.

S 862-008

Supply pneumatic préssure with the APU (AMM 36-00-
00/201).

(a) Make sure that the bleed air duct pressure is at
least 30 PSI.

S 862-009
Set the left and right pack selectors to AUTO.

S 862-010
Set the temperature control selectors to AUTO.

S 862-011
Set the isolation valve to OPEN.

S 862-012
Set the two recirculation fans to ON.

S 862-013
Set the trim air to ON.

Do the Auto and Standby Pack Temperature Control Check

(1)

S 712-014
Do the Auto Check
(a) After five minutes, make sure these things have
occurred:
1) The duct pressures are approximately 8-20 PSI
2) The left and right pack temperature valve
positions are approximately the same
3) The pack flow rates are more than 1500 CFM (42
CMM)
4) The pack flow rates are approximately the same

NOTE: The difference between the left and the
right side should not be more than 100 CFM
(3 CMM) .

5) The left and right pack out temperatures are
approximately the same.

21-00-02
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TEMPORARY REVISION No. 21-560 (Cont'd)

(b) Write down all the ECS information (such as pack
flows and temperatures).
(c) Set the right pack selector to OFF.

1) Make sure EICAS shows the flow rate for the
left pack to be above 1500 CFM (42 CMM) and
that it increases.

(d) Open this circuit breaker:
1) On the Pll panel:

. a) 11A14, AIR COND PACK LEFT FLOW CONT

(e) Make sure EICAS shows the flow rate for the left
pack to be above 1500 CFM (42 CMM) when it is
stable.

(f) Close this circuit breaker:

1) On the Pll panel:

a) 11A14, AIR COND PACK LEFT FLOW CONT
(g) Set the left pack selector to OFF.
(h) Set the right pack selector to ON.

1) Make sure EICAS shows the flow rate for the
right pack to be above 1500 CFM (42 CMM) and
that it increases.

(1) Open this circuit breaker:
1) On the P11 panel:
a) 11A29, AIR COND PACK RIGHT FLOW CONT
(J) Make sure EICAS shows the flow rate for the right
pack to be above 1500 CFM (42 CMM) when it is
stable.
(k) Close this circuit breaker:
1) On the Pll panel:
a) 11A29, AIR COND PACK RIGHT FLOW CONT
(1) If there is a large difference in flow rates, you
must isolate the problem.

NOTE: This problem can be caused by a bad flow
control valve, a bad flow sensor, or a bad
flow control module.

S 712-015
(2) Do the Standby Check

(a) Set the left and right pack control selectors to
STBY-N.

NOTE: In STBY-N the Pack Standby Controller is in
control and is connected to the low-limit
valve torque motor.

(b) After five minutes, make sure these things have
occurred:

1) The pack outlet temperatures are approximately
the same for the left and right packs.

21-00-02
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TEMPORARY REVISION No. 21-560 (Cont'd)

NOTE: If there is a large difference in pack
outlet temperatures in STBY-N it can be a
bad low-limit valve or a bad standby
temperature controller.

2) The pack flow rates are more than 1500 CFM (42
CMM) .
3) The pack flow rates are approximately the same.
4) The temperature control valve is less than 0.06
fully closed.
(c) Write down all the ECS information (such as pack
flows and temperatures).
(d) Set the left and right pack control selectors to
STBY-W.

NOTE: In STBY-W the packs are in heat exchanger-only
cooling mode. The air bypasses the air cycle
machine and no electronic controllers are in
control.

(e) After five minutes, make sure these things have

occurred:

1) The pack outlet temperatures are approximately
the same for the left and right packs

2) The pack flow rates are more than 1500 CFM (42
CMM)

3) The pack flow rates are approximately the same

4) The temperature control valve is more than 0.94

fully open.

NOTE: If the ambient temperature is hot, the pack
outlet overheat sensor can sense an
overheat condition. This will cause an
INOP light on the pack control panel and a
L(R) PACK TEMP message on EICAS. If this
occurs, the temperature control valve will
close to 0.00 - 0.06. Push the INOP
switch/light to start the pack operation.

(f) Set the left and right pack control selectors to
STBY-C.

NOTE: In STBY-C the low-limit valve is the primary
temperature control component. It is controlled
by pneumatic pressure to the differential
pressure servo.

21-00-02
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TEMPORARY REVISION No. 21-560 (Cont'd)

(g) After five minutes, make sure these things have

occurred:

1) The pack outlet temperatures are approximately
the same for the left and right packs

2) The pack flow rates are more than 1500 CFM (42
CMM)

3) The pack flow rates are approximately the same

4) The temperature control valve is more than 0.06

fully closed.

C. Do a Check of the Zone Temperature Control System

S 712-016
{l) Do the Auto Check

NOTE: 1In the AUTO mode, the cabin zone temperature
controller finds the lowest temperature that is
asked for by the selectors. The controller
calculates the difference between that
temperature and the temperature that is measured
by the zone duct temperature sensors. Then the
controller sends a signal to the appropriate
trim valve to change the temperature in the
direction it is necessary.

(a) Set the left and right pack control selectors to
AUTO.

(b) Set the temperature control selectors to AUTO.

(c) Turn the FLT DECK selector for the zone
temperature control toward WARM.

1) Make sure that EICAS shows the trim air valve

for the FLT DECK zone increases to more than
0.94.

NOTE: On Airplanes without the optional EICAS
measurements, you must look at the trim air
modulating valve to see its position (AMM
21-61-00/501, Do the Trim Air Modulating
Valves System Test).

(d) Turn the FLT DECK selector for the zone
temperature control toward COLD.

1) Make sure that EICAS shows the trim air valve
for the FLT DECK zone decreases to less than
0.06.

(e) Set the FLT DECK selector to AUTO.
(f) Turn the FWD CAB selector for the zone temperature
control toward WARM.

1) Make sure that EICAS shows the trim air valve

for the FWD CAB zone increases to more than
0.94.

21-00-02
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TEMPORARY REVISION No. 21-560 (Cont'd)

(g) Turn the FWD CAB selector for the zone temperature
control toward COLD.

1) Make sure that EICAS shows the trim air valve
for the FWD CAB zone decreases to less than
0.06.

(h) Set the FWD CAB selector to AUTO.
(1) Turn the AFT CAB selector for the zone temperature
control toward WARM.

1) Make sure that EICAS shows the trim air valve
for the AFT CAB zone increases to more than
0.94,

(3J) Turn the AFT CAB selector for the zone temperature
control toward COLD.
1)} Make sure that EICAS shows the trim air valve
for the AFT CAB zone decreases to less than
0.06.

(ky Set the AFT CAB selector to AUTO.

TASK 21-00~02-212-017
Do the Fhrysical Check
A. References
(2 AMM 06-41-00/201, Fuselage Access Doors and Panels
(@ AMM 21-51-01/201, Flow Control and Shutoff Valve
5 AMM 21-51-02/601, Heat Exchangers
(4 AMM 21-51-03/401, Air Cycle Machine
ot AMM 21-51-04/401, Water Extractor
v AMM 21-51-05/401, Compressor Outlet Overheat Switch
o A 21-51-06/401, Compressor Outlet Sensor
- AMM 21-51-08/401, Pack Temperature Sensor
[ A 21-51-11/201, Pack Low Limit Control Valve
- AMM 21-51-12/401, Pack Temperature Control Valve
.. AMM 21-51-15/401, Cabin Air Supply Check Valve
-~ AMM 21-51-21/401, Split-Duct Water Separator

AMM24-22-00/201, Manual Control
Rozecss
i1 ~.T7at:on Zones 135/136 Environmental Control System
‘ECS) Bay

¢ss Doors
HL ECS Bay (Left)
=k ECS Bay (Right)

Prepare for the Check

S 862-018
(1) Supply electrical power (AMM 24-22-00/201).

S 862-019
(2) Turn the left (right) pack selector, on the overhead
panel, P5, to the OFF position.
(a) Make sure the PACK OFF light comes on.
(b) Attach a DO-NOT-OPERATE tag on the selector.

21-00-02



(3)

D. Do

AIRPLANE TR Page 7 of 7
NB322
757 MAINTENANCE MANUAL

TEMPORARY REVISION No. 21-560 (Cont'd)
S 012-020

Open the left (right) ECS bay access door, 193HL
(194ER) (AMM 06-41-00/201).
the Check of the Cooling Pack

S 212-021

(1) Examine these components to make sure there are no

(2)

(3)

(2)

signs of a leak:
(a) Air cycle machine (AMM 21-51-03/401)
(b) Water extractor (AMM 21-51-04/401)
(c) Split-duct water separator (AMM 21-51-21/401).

S 902-022

Replace the componenets or connections if it is
necessary.

S 212-023
Examine these valves to make sure there are no signs
of a leak in the valves or the pneumatic lines:
(a) Flow control and shutoff valve (AMM 21-51-01/201)
(b) Low limit control valve (AMM 21-51-11/201)
(c}) Temperature control valve (AMM 21-51-12/401)
(d) Cabin air supply check valve (AMM 21-51-15/401).
S 902-024

Replace the valves or repair the connections if it is
neccessary.

S 212-025
Examine these components to make sure there are no signs
of a leak or blockage:
(a) Water drain lines
(b) Air conditioning ducts
(c) Pneumatic lines.

S 902-026
Replace or repair the lines or ducts if it is necessary.

the Airplane Back to Its Usual Condition

S 412-004

Close the left (right) ECS bay access door, 193HL
(194ER) (AMM 06-41-00/201).

S 932-003
Remove the DO-NOT-OPERATE tag from the left (right) pack
selector on the P5 panel.

S 862-002

Remove the electrical power, if it is not necessary (AMM
24-22-00/201).

21-00-02
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PAGE DATE CODE PAGE DATE CODE PAGE DATE CODE
21-20-00 21-22-03
CHAPTER 21 TAB 101 JUN 15/86 10 401 JAN 28/02 01
102 MAR 20/89 19 402 SEP 15/82 01
AIR CONDITIONING 103 JUN 15/86 02 403 JAN 28/02 01
104 JUN 15/87 05 404 BLANK
EFFECTIVE PAGES 105 MAR 20/89 14
SEE LAST PAGE OF LIST FOR 106 MAR 15/85 04 21-23-00
NUMBER OF PAGES 107 MAY 28/99 02 1 JAN 28/02 11
108 BLANK 2 JAN 28/02 04
3 JUN 20/88 01
21-CONTENTS 21-20-01 4 BLANK
SEP 20/08 GUI 401 MAY 20/08 01
2 JAN 28/07 GUI 402 MAY 20/08 01 21-23-01
3 JAN 28/07 GUI 403 MAY 20/08 01 401 MAY 28/07 02
R &4 JAN 20/09 GUI.1 404 MAY 20/08 01 402 SEP 28/05 03
5 SEP 20/08 GUI 405 MAY 28/03 01 403 SEP 28/05 03
R 6 JAN 20/09 GUI.101 406 MAY 28/03 01 404 JAN 28/06 06
R 7 JAN 20/09 GUI.1 405 MAY 28/07 04
R 8 JAN 20/09 GUI.101 21-20-01 406 MAY 28/07 04
R 9 JAN 20/09 GUI.101 601 MAY 20/08 01 407 SEP 28/05 06
R 10 JAN 20/09 GUI.101 602 BLANK 408 SEP 28/05 06
R 11 JAN 20/09 GUI.101 409 MAY 28/07 07
R 12 JAN 20/09 GUI.101 21-21-00 410 SEP 28/05 06
R 13 JAN 20/09 GUI.101 1 MAY 28/07 07
R 14 JAN 20/09 GUI.101 2 DEC 20/88 08 21-23-01
R 15 JAN 20/09 GUI.101 3 DEC 20/88 07 801 MAY 28/07 01
R 16 JAN 20/09 GUI.101 4 BLANK 802 JAN 28/07 01
R 17 JAN 20/09 GUI.101 803 JAN 28/07 01
R 18 JAN 20/09 GUI.101 21-21-01 804 MAY 28/07 01
R 19 JAN 20/09 GUI.101 401 SEP 28/07 13 805 JAN 28/07 01
R 20 JAN 20/09 GUI.101 402 JUN 20/93 08 806 SEP 28/07 01
R 21 JAN 20/09 GUI.101 403 SEP 20/90 18 807 SEP 28/07 01
R 22 BLANK 404 MAY 20/98 16 808 SEP 28/07 01
405 JUN 20/90 07 809 SEP 28/07 01
21-00-00 406 DEC 20/95 17 810 SEP 28/07 01
1 MAY 28/07 01 407 SEP 28/07 03 811 MAY 28/07 01
2 JAN 28/02 01 408 BLANK 812 JAN 28/07 01
3 MAY 28/07 01 813 JAN 28/07 01
4 DEC 15/82 01 21-21-02 814 JAN 28/07 01
5 JUN 20/94 02 401 SEP 28/07 01 815 SEP 28/07 01
6 BLANK 402 DEC 20/90 03 816 JAN 28/07 01
403 SEP 28/07 01 817 JAN 28/07 01
21-00-00 404 MAY 20/98 01 818 SEP 28/07 01
201 SEP 28/06 02 405 SEP 28/07 01 819 JAN 28/07 01
202 JUN 20/90 01 406 BLANK 820 SEP 28/07 01
203 SEP 28/06 02 821 SEP 28/07 01
204 SEP 28/06 02 21-22-00 822 SEP 28/07 01
205 SEP 28/06 01 1 MAY 28/07 14 823 SEP 28/07 01
206 BLANK 2 DEC 20/88 04 824 SEP 28/07 01
3 DEC 20/88 03 825 SEP 28/07 01
21-00-01 4 BLANK 826 JAN 28/07 01
201 JAN 28/04 01 827 JAN 28/07 01
202 JAN 28/04 01 21-22-01 828 SEP 28/07 01
203 JAN 28/04 01 401 JAN 28/02 01 829 JAN 28/07 01
204 JAN 28/04 01 402 JUN 20/90 01 830 JAN 28/07 01
205 JAN 28/04 01 403 JAN 28/02 01 831 SEP 28/07 01
206 BLANK 404 MAY 28/99 01 832 JAN 28/07 01
833 JAN 28/07 01
834 JAN 28/07 01
R = REVISED, A = ADDED OR D = DELETED CHAPTER 21
F = FOLDOUT PAGE EFFECTIVE PAGES
32 PAGE 1
JAN 20/09 CONTINUED
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PAGE DATE CODE PAGE DATE CODE PAGE DATE CODE
21-23-01 CONT. 21-25-00 21-26-00
835 JAN 28/07 01 501 JUN 20/90 03 1 JAN 28/02 13A
836 JAN 28/07 01 502 SEP 20/93 01 2 MAY 28/99 03A
837 JAN 28/07 01 503 JUN 20/89 01 3 MAY 28/99 02A
838 MAY 28/07 01 504 MAY 28/07 02 4 JAN 28/01 03A
839 JAN 28/07 01 505 MAY 28/07 02 5 MAY 20/98 03A
840 JAN 28/07 01 506 MAY 28/07 02 6 BLANK
841 JAN 28/07 01 507 SEP 28/05 02
842 JAN 28/07 01 508 BLANK 21-26-00
843 MAY 28/07 01 501 MAY 20/98 01A
844 JAN 28/07 01 21-25-01 502 JAN 28/02 03A
845 JAN 28/07 01 401 SEP 28/07 06 503 JAN 28/02 04A
846 BLANK 402 DEC 20/89 02 504 MAY 28/99 04A
403 SEP 28/07 11 505 MAY 28/99 04A
21-23-02 404 SEP 28/05 07 506 SEP 20/98 03A
401 MAY 28/07 02 405 SEP 28/05 03 507 SEP 28/06 03A
402 SEP 20/98 11 406 SEP 28/07 06 508 SEP 20/98 03A
403 SEP 20/98 12 407 SEP 28/05 04 509 SEP 20/98 03A
404 SEP 20/98 12 408 SEP 28/05 08 510 SEP 28/04 03A
405 SEP 20/98 13 511 SEP 28/04 02A
406 MAY 28/07 11 21-25-02 512 SEP 28/04 01A
407 MAY 28/07 07 401 SEP 28/04 01
408 MAY 28/07 07 402 SEP 28/04 01 21-26-01
403 SEP 28/04 01 401 MAY 28/05 06
21-23-03 404 SEP 28/04 01 402 MAY 28/05 26
401 MAY 20/98 01 405 SEP 28/04 01 403 SEP 28/05 22
402 DEC 20/90 01 406 SEP 28/04 01 404 JAN 28/02 19
403 MAY 20/98 01 407 SEP 28/04 01 405 SEP 20/97 16
404 MAY 20/98 01 408 SEP 28/04 01 406 SEP 20/97 21
409 SEP 28/04 01 407 JUN 20/93 17
21-23-05 410 SEP 28/04 12 408 DEC 20/95 02
201 JAN 28/00 11 411 SEP 28/04 06 409 MAY 28/01 04
202 SEP 20/88 04 412 SEP 28/04 06 410 DEC 20/95 04
203 JAN 28/00 11 413 SEP 28/04 06
204 BLANK 414 SEP 28/04 06 21-26-02
415 SEP 28/04 06 401 JAN 28/01 22
21-23-06 416 SEP 28/07 07 402 SEP 28/05 23
401 MAY 28/07 21 417 SEP 28/04 07 403 JAN 28/01 22
402 SEP 28/07 01 418 SEP 28/04 12 404 JUN 20/93 19
403 SEP 28/07 01 419 SEP 28/04 07 405 JAN 28/01 22
404 SEP 28/07 01 420 SEP 28/04 07 406 BLANK
405 SEP 28/07 01 421 SEP 28/04 07
406 SEP 28/07 01 422 SEP 28/04 06 21-26-03
401 JAN 28/05 01
21-24-00 21-25-03 402 DEC 20/88 12
1 SEP 20/92 05 401 SEP 28/06 02 403 JUN 20/93 01
2 BLANK 402 SEP 28/06 02 404 BLANK
403 SEP 28/06 02
21-25-00 404 SEP 28/06 02 21-30-00
1 MAY 28/07 11 405 SEP 28/06 02 101 JUN 20/92 10
2 JUN 20/89 03 406 SEP 28/06 02 102 MAY 20/98 01
3 JUN 20/89 02 407 SEP 28/06 02 103 JUN 20/92 07
R 4 SEP 15/86 08.101 408 BLANK 104 SEP 20/91 01
5 JAN 28/02 08
6 JAN 28/02 07 21-25-03 21-31-00
R 7 MAY 28/07 07.101 601 MAR 20/90 01 1 SEP 28/04 04
R 8 MAY 28/07 08.101 602 SEP 28/06 01 2 DEC 20/95 01
603 SEP 28/06 01 3 JUN 15/84 03
604 BLANK 4 MAR 20/89 02
R = REVISED, A = ADDED OR D = DELETED CHAPTER 21
F = FOLDOUT PAGE EFFECTIVE PAGES
32 PAGE 2
JAN 20/09 CONTINUED
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PAGE DATE CODE PAGE DATE CODE PAGE DATE CODE
21-31-00 CONT 21-31-03 CONT. 21-33-00
5 DEC 15/82 01 R 207 JAN 20/09 02.101 R 1 JAN 20/09 12.1
6 DEC 20/95 12 R 208 JAN 20/09 03.1 2 MAR 15/86 01
7 DEC 20/93 08 R 209 JAN 20/09 03.101 3 MAR 15/86 01
8 SEP 20/88 01 R 210 JAN 20/09 03.1 4 JUN 20/94 07
9 JAN 28/02 05
10 JAN 28/02 19 21-31-04 21-33-00
11 JAN 28/02 02 401 JAN 28/01 01 501 JAN 20/08 01
12 JAN 28/02 20 402 SEP 20/94 01 502 MAR 15/85 03
13 MAY 28/07 08 403 JAN 28/01 02 503 JAN 20/08 02
14 DEC 20/95 02 R 404 JAN 20/09 01.1 504 JAN 20/08 13
15 SEP 20/94 01 R 405 JAN 20/09 02.1 505 SEP 28/04 07
16 DEC 20/88 04 R 406 JAN 20/09 01.101 506 BLANK
17 JUN 20/93 03
18 DEC 20/88 03 21-31-05 21-33-01
19 DEC 20/88 04 401 JAN 28/01 01 401 JUN 20/90 01
20 DEC 20/88 04 402 DEC 20/88 01 402 JUN 20/90 01
R 21 JAN 20/09 03.1 403 JAN 28/01 02 403 JUN 20/90 01
22 SEP 20/92 10 R 404 JAN 20/09 02.1 404 JUN 20/90 01
D 23 DELETED 04 R 405 JAN 20/09 01.101
D 24 DELETED 406 BLANK 21-33-04
401 MAY 28/03 01
21-31-00 21-32-00 402 MAR 15/86 01
R 501 JAN 20/09 02.1 1 MAY 28/07 01 403 MAY 28/03 01
502 JUN 15/84 03 2 JUN 15/84 01 404 MAY 28/03 01
503 JUN 15/83 01 3 JUN 15/83 01
504 JAN 28/01 01 4 BLANK 21-33-05
505 SEP 28/05 01 401 SEP 20/97 01
R 506 JAN 20/09 01.101 21-32-01 402 DEC 20/96 01
507 SEP 20/08 01 201 MAY 20/08 01 403 DEC 20/96 01
508 SEP 20/08 01 202 MAR 20/90 01 404 DEC 20/96 01
R 509 JAN 20/09 02.1 203 MAR 20/90 01
R 510 SEP 20/08 02.101 204 DEC 20/95 02 21-40-00
R 511 JAN 20/09 03.1 205 DEC 20/95 01 101 DEC 20/96 11
R 512 JAN 20/09 02.101 206 SEP 28/05 01 102 MAR 20/94 03
R 513 JAN 20/09 02.101 207 JAN 28/00 01 103 MAY 28/05 03
R 514 JAN 20/09 07.101 208 DEC 20/92 01 104 MAY 28/05 03
R 515 JAN 20/09 12.101 209 DEC 20/95 01
R 516 SEP 20/08 07.101 210 MAY 20/08 02 21-43-00
211 MAY 20/08 01 1 JUN 15/85 04
21-31-01 R 212 JAN 20/09 01.1 2 MAY 28/05 10
401 MAY 28/01 02 R 213 JAN 20/09 03.1 3 DEC 20/96 07
402 JUN 20/90 01 R 214 JAN 20/09 05.1 4 MAY 28/01 02
R 403 JAN 20/09 02.1 R 215 JAN 20/09 02.1 5 MAY 28/01 02
R 404 JAN 20/09 01.101 R 216 JAN 20/09 02.1 6 DEC 20/96 04
R 217 JAN 20/09 01.1
21-31-02 R 218 BLANK 21-43-00
401 JAN 28/01 02 501 MAY 20/98 02
402 JUN 15/82 01 21-32-02 502 SEP 20/88 04
R 403 JAN 20/09 02.1 201 MAY 20/98 01 503 JAN 28/00 01
404 JUN 20/90 01 202 MAR 20/90 01 504 JAN 28/00 02
203 MAY 20/98 01 505 JAN 28/00 01
21-31-03 204 MAY 20/98 01 506 JAN 28/00 01
201 JAN 28/01 03 205 MAY 20/98 01 507 SEP 28/02 01
202 MAR 20/90 01 206 BLANK 508 SEP 28/02 01
203 MAR 20/95 01
204 SEP 28/07 01
R 205 JAN 20/09 02.1
R 206 JAN 20/09 02.101
R = REVISED, A = ADDED OR D = DELETED CHAPTER 21
F = FOLDOUT PAGE EFFECTIVE PAGES
32 PAGE 3
JAN 20/09 CONTINUED
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PAGE DATE CODE PAGE DATE CODE PAGE DATE CODE
21-43-04 21-44-07 21-51-00 CONT.
401 MAY 20/98 02 401 MAY 28/01 02 21 JAN 28/02 06
402 MAY 28/05 02 402 MAY 28/05 02 22 JAN 28/02 04
403 MAY 28/01 01 403 MAY 28/01 02 23 MAR 20/89 12
404 JUN 20/90 01 404 SEP 28/03 01 24 MAR 20/89 08
405 JAN 28/00 05 25 MAR 20/89 13
406 JAN 28/00 02 21-44-09 26 MAR 20/89 09
401 JUN 20/95 18 27 MAR 20/89 12
21-43-05 402 JUN 20/95 18 28 MAR 20/89 08
401 JAN 28/03 02 403 JUN 20/95 18 29 MAR 20/89 09
402 MAY 28/05 02 404 JUN 20/95 19 30 MAR 20/89 10
403 MAY 20/98 01 31 MAR 20/89 08
404 SEP 28/01 02 21-45-00 32 MAR 20/89 06
405 JAN 28/00 01 1 SEP 15/84 01 33 SEP 20/90 10
406 BLANK 2 SEP 15/84 01 34 MAR 20/89 08
3 DEC 15/85 01 35 JAN 28/02 12
21-43-07 4 BLANK 36 JAN 28/02 05
401 SEP 28/02 17 37 JAN 28/02 05
402 JUN 20/95 19 21-45-00 38 JAN 28/02 10
403 JUN 20/95 19 501 SEP 28/06 01 39 JAN 28/02 14
404 JAN 28/00 17 502 SEP 15/84 01 40 JAN 28/02 13
503 SEP 28/06 01 41 MAY 28/07 15
21-44-00 504 SEP 28/06 01 42 JAN 28/02 14
1 JAN 28/02 01 43 JAN 28/02 13
2 MAY 28/05 07 21-45-01 b4 JAN 28/02 04
3 JAN 28/02 02 401 DEC 20/95 01 45 MAY 28/07 12
4 JUN 20/97 10 402 JUN 20/90 01 46 JAN 28/02 09
R 5 JAN 20/09 04.1 403 DEC 20/95 01 47 JAN 28/02 08
6 JAN 28/02 02 404 MAY 20/98 01 48 JAN 28/02 09
49 MAY 28/07 13
21-44-00 21-45-02 50 MAR 20/89 07
501 JUN 20/93 02 401 MAY 20/98 01 51 JAN 28/02 09
502 SEP 20/88 04 402 JUN 20/90 01 52 JAN 28/02 11
503 MAY 28/99 01 403 MAY 20/98 01 53 JAN 28/02 16
504 JAN 28/01 01 404 MAY 20/98 01 54 JAN 28/02 16
505 MAR 20/95 02 405 MAY 20/98 01 55 MAR 20/89 07
506 MAY 28/01 01 406 BLANK 56 MAY 28/07 11
507 MAR 20/95 01
508 MAR 20/95 01 21-51-00 21-51-00
509 SEP 28/01 01 1 MAY 20/98 01 101 DEC 20/87 12
510 MAR 20/95 02 2 MAR 20/89 01 102 MAR 20/94 10
3 MAR 20/89 01 103 MAR 20/94 01
21-44-05 4 SEP 20/90 10 104 SEP 20/96 01
201 JAN 28/01 02 5 MAR 20/89 06 105 MAR 20/94 01
202 JUN 20/90 01 6 MAR 20/89 03 106 MAR 20/94 01
203 SEP 20/97 01 7 JAN 28/02 03
204 MAY 28/01 01 8 JAN 28/02 11 21-51-00
205 MAY 28/01 02 9 MAR 20/89 09 501 JAN 28/07 16
206 SEP 20/95 02 10 MAR 20/89 10 502 SEP 20/95 09
11 MAR 20/89 08 503 MAY 20/08 04
21-44-06 12 MAR 20/89 10 504 SEP 20/95 01
401 MAY 28/01 02 13 MAR 20/89 09 505 SEP 20/95 01
402 JUN 20/90 01 14 MAR 20/89 04 506 MAY 28/01 09
403 MAY 28/05 02 15 MAR 20/89 06 507 MAY 28/01 06
404 MAY 28/01 01 16 MAR 20/89 03 508 MAY 28/06 07
405 SEP 28/07 01 17 MAR 20/89 07 509 MAY 28/06 09
406 SEP 28/07 11 18 JUN 20/88 01 510 JAN 28/07 12
407 SEP 28/07 01 19 MAR 20/89 03 511 MAY 28/06 11
408 BLANK 20 SEP 20/87 05 512 MAY 28/06 05
R = REVISED, A = ADDED OR D = DELETED CHAPTER 21
F = FOLDOUT PAGE EFFECTIVE PAGES
32 PAGE 4
JAN 20/09 CONTINUED

BOEING PROPRIETARY - Copyright (C) — Unpublished Work - See title page for details.




MAINTENANCE MANUAL

BOEFING

GPA Group plc

757
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21-51-00 CONT. 21-51-01 CONT. 21-51-04
513 JAN 28/07 16 205 MAY 28/01 04 401 JAN 28/07 07
514 JAN 28/00 12 206 JAN 28/07 05 402 JUN 20/93 01
515 MAY 28/06 12 207 MAY 20/98 12 403 JUN 20/93 01
516 MAY 28/06 11 208 BLANK 404 JAN 28/07 07
517 MAY 28/06 13 405 JAN 28/07 07
518 MAY 28/06 11 21-51-01 406 DEC 20/95 01
519 MAY 28/06 11 701 MAY 20/98 01
520 MAY 28/06 12 702 JAN 28/07 09 21-51-05
521 MAY 28/06 12 401 JAN 28/07 15
522 MAY 28/06 12 21-51-02 402 MAR 20/91 01
523 MAY 28/06 12 401 SEP 28/04 01 R 403 JAN 20/09 01.1
524 JAN 28/07 16 402 SEP 28/03 01 404 JAN 28/07 16
525 SEP 28/05 17 403 SEP 15/83 01
526 SEP 28/05 12 404 SEP 28/03 01 21-51-05
527 SEP 28/05 11 405 JAN 28/07 07 501 MAR 20/95 01
528 SEP 28/05 11 406 SEP 28/03 01 502 MAR 20/95 01
529 SEP 28/05 12 407 SEP 28/04 01
530 SEP 28/05 15 408 SEP 28/04 01 21-51-06
531 SEP 28/05 14 409 SEP 28/04 01 401 MAR 20/92 13
532 SEP 28/05 13 410 MAY 28/06 06 402 MAR 20/91 01
533 SEP 28/05 13 411 JAN 28/07 07 403 JAN 28/07 09
534 SEP 28/05 13 412 MAY 28/06 02 R 404 JAN 20/09 03.1
535 SEP 28/05 13 405 JAN 28/07 10
536 SEP 28/05 12 21-51-02 406 BLANK
537 SEP 28/05 15 601 JUN 20/90 01
538 SEP 28/05 13 602 JUN 20/90 01 21-51-06
539 JAN 28/07 01 603 JUN 20/90 01 601 DEC 20/93 01
540 JAN 28/07 19 604 SEP 28/04 01 602 JUN 20/95 01
541 JAN 28/07 12 603 SEP 20/97 01
542 SEP 28/05 13 21-51-02 604 MAY 20/98 01
543 MAY 28/07 04 701 MAY 28/07 01
544 SEP 28/05 04 702 JAN 28/07 01 21-51-07
545 MAY 28/07 12 703 JAN 28/07 01 401 SEP 28/04 01
546 MAY 28/07 09 704 MAY 28/07 01 402 MAR 20/91 01
547 SEP 20/08 05 705 JAN 28/07 01 403 MAR 20/91 01
548 SEP 20/08 07 706 JAN 28/07 01 404 SEP 28/04 01
549 SEP 20/08 06 707 JAN 28/07 01 405 SEP 28/04 01
550 SEP 20/08 06 708 JAN 28/07 01 406 MAY 20/98 01
551 SEP 28/05 01 407 MAY 20/98 01
552 SEP 28/05 01 21-51-03 408 BLANK
553 SEP 28/05 01 401 SEP 28/02 01
554 SEP 28/05 01 402 JAN 28/03 01 21-51-08
555 SEP 28/05 01 403 SEP 28/07 01 401 JAN 28/07 07
556 SEP 28/05 01 404 SEP 28/04 01 402 MAR 20/91 01
557 SEP 28/05 01 405 JAN 28/03 01 403 JAN 20/08 12
558 BLANK 406 MAY 28/01 01 404 JAN 28/07 04
407 SEP 28/02 01 405 JAN 28/07 12
21-51-00 408 SEP 28/07 01 406 BLANK
601 MAR 20/91 01 409 SEP 28/07 01
602 SEP 20/90 01 410 SEP 20/91 01 21-51-08
603 SEP 20/90 01 411 SEP 28/07 01 601 DEC 20/93 01
604 SEP 20/90 01 412 SEP 28/07 01 602 JUN 20/95 01
413 SEP 28/07 01 603 MAY 20/98 01
21-51-01 414 SEP 28/07 01 604 MAY 20/98 01
201 JAN 28/07 10 415 SEP 28/07 01
202 SEP 20/90 01 416 SEP 28/07 01
203 SEP 28/99 13
204 SEP 20/90 08
R = REVISED, A = ADDED OR D = DELETED CHAPTER 21
F = FOLDOUT PAGE EFFECTIVE PAGES
32 PAGE 5
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21-51-09 21-51-15 21-52-00
401 MAR 20/91 08 401 MAR 20/93 01 101 SEP 20/93 08
402 MAR 20/91 01 402 SEP 20/90 01 102 SEP 20/93 06
403 JAN 28/07 01 403 SEP 20/97 01 103 JUN 15/86 04
404 JAN 28/02 17 404 MAY 20/98 01 104 JUN 15/86 01
405 MAY 20/98 01
21-51-10 406 BLANK 21-52-00
401 SEP 20/93 01 501 JAN 28/07 17
402 MAR 20/91 01 21-51-15 502 SEP 20/93 01
403 MAR 20/91 02 601 SEP 28/07 01 503 JAN 28/06 17
404 SEP 20/93 01 602 SEP 15/84 01 504 BLANK
405 MAR 20/91 01
406 MAY 20/98 01 21-51-16 21-52-01
407 MAY 20/98 01 401 SEP 20/90 01 401 SEP 20/92 04
408 BLANK 402 SEP 20/90 01 402 SEP 20/92 04
403 SEP 20/90 01 403 SEP 20/95 04
21-51-11 404 BLANK 404 SEP 20/95 04
201 JAN 28/07 14
202 MAY 28/05 01 21-51-17 21-52-03
203 MAY 28/05 01 401 JAN 28/07 09 401 JAN 20/99 20
204 SEP 28/03 01 402 SEP 20/90 01 402 DEC 20/93 22
205 JAN 28/07 11 403 JAN 28/07 06 403 DEC 20/93 20
206 JAN 28/07 02 404 SEP 20/90 08 404 MAY 20/98 07
207 MAY 28/05 01 405 MAY 20/98 06
208 MAY 28/05 01 21-51-18 406 BLANK
209 MAY 28/05 01 401 JAN 28/07 07
210 MAY 28/05 01 402 SEP 20/90 01 21-52-04
211 MAY 28/05 01 403 JAN 28/07 02 401 SEP 20/90 01
212 MAY 28/05 01 404 JAN 28/07 08 402 SEP 20/90 01
213 MAY 28/05 01 405 JAN 28/07 01 403 MAY 20/98 02
214 MAY 28/05 01 406 BLANK 404 MAY 20/98 02
21-51-12 21-51-18 21-52-05
401 JAN 28/07 16 501 JAN 28/03 01 401 SEP 20/92 04
402 SEP 20/90 01 502 SEP 20/90 01 402 SEP 20/92 04
403 MAY 28/06 09 503 MAY 28/02 01 403 SEP 20/95 04
404 SEP 28/07 05 504 BLANK 404 SEP 20/95 04
405 DEC 20/95 01
406 BLANK 21-51-21 21-52-06
401 MAR 20/94 03 401 SEP 20/90 01
21-51-14 402 SEP 20/90 01 402 SEP 20/90 01
401 JAN 28/07 16 403 SEP 20/90 01 403 SEP 20/95 01
402 SEP 20/87 05 404 MAR 20/94 03 404 SEP 20/95 01
403 SEP 20/87 04 405 MAY 20/98 03
404 JAN 28/07 16 406 BLANK 21-52-07
405 JAN 20/99 16 401 SEP 20/92 05
406 BLANK 21-52-00 402 MAY 20/98 08
1 JAN 28/01 25 403 SEP 20/95 05
21-51-14 2 MAY 20/08 09 404 SEP 20/95 05
501 MAY 28/00 06 3 SEP 20/92 08
502 JUN 15/87 04 4 JAN 28/01 22 21-52-09
503 JUN 15/87 03 5 DEC 20/93 19 401 SEP 20/92 04
504 JAN 28/07 15 6 DEC 20/93 14 402 SEP 20/92 04
505 MAY 28/99 03 7 JUN 20/93 02 403 SEP 20/95 04
506 SEP 28/05 12 8 MAY 20/08 07 404 SEP 20/95 05
507 JAN 28/07 17 9 JUN 20/93 04
508 JAN 28/07 18 10 JUN 20/93 01
509 MAY 28/06 14
510 BLANK
R = REVISED, A = ADDED OR D = DELETED CHAPTER 21
F = FOLDOUT PAGE EFFECTIVE PAGES
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21-52-10 21-53-04 21-58-00 CONFIG 4 CONT.
401 SEP 20/92 04 401 JAN 28/07 09 5 SEP 20/92 09
402 MAY 20/98 06 402 SEP 20/90 01 6 JAN 28/00 09
403 SEP 20/95 04 403 SEP 20/90 01 7 SEP 20/92 10
404 MAY 28/01 05 404 JAN 28/07 09 8 MAR 20/93 09
405 SEP 28/99 01 9 JAN 28/00 06
21-53-00 406 JAN 28/07 09 10 MAY 28/07 06
1 MAY 28/07 02 407 JAN 28/07 09 11 JAN 28/02 09
2 SEP 15/82 01 408 BLANK 12 JAN 28/02 09
3 MAR 15/86 05 13 JAN 28/02 09
4 SEP 15/82 01 21-53-05 14 MAY 28/07 09
5 MAY 20/98 01 401 JAN 28/07 16 15 MAY 28/07 08
6 SEP 15/82 01 402 SEP 20/90 02 16 JAN 28/02 02
7 SEP 15/82 01 403 SEP 20/93 01 17 SEP 20/93 10
8 MAY 28/07 01 404 JAN 28/07 17 18 SEP 20/92 10
9 MAR 15/86 01 19 JAN 28/02 09
10 BLANK 21-53-05 20 JAN 28/02 09
601 JAN 28/03 01 21 JAN 28/00 06
21-53-00 602 MAR 20/94 01 22 SEP 20/92 01
101 MAR 20/94 01 603 JAN 28/03 01
102 MAR 20/94 01 604 MAY 20/98 01 21-58-00 CONFIG 3
103 MAY 20/98 01 101 JAN 28/00 04
104 BLANK 21-53-06 102 JAN 28/00 06
401 JAN 28/07 11 103 SEP 20/92 07
21-53-00 402 SEP 15/85 01 104 JAN 28/00 06
501 DEC 20/95 01 403 DEC 20/91 01 105 SEP 20/92 07
502 MAY 20/98 01 404 JAN 28/07 12 106 SEP 20/92 07
503 JAN 28/07 07 405 SEP 20/90 01 107 SEP 20/92 07
504 SEP 20/90 01 406 BLANK 108 BLANK
505 SEP 20/90 01
506 JAN 28/07 09 21-58-00 CONFIG 3 21-58-00 CONFIG 4
507 DEC 20/95 04 1 MAY 28/07 06 101 SEP 20/98 12
508 DEC 20/95 04 2 JAN 28/02 06 102 JAN 28/02 10
3 SEP 20/92 07 103 SEP 20/92 10
21-53-01 4 SEP 20/92 07 104 JAN 28/00 10
401 JAN 28/07 07 5 SEP 20/92 07 105 SEP 20/92 10
402 JAN 28/05 01 6 SEP 20/92 07 106 SEP 20/92 09
403 JAN 28/07 08 7 JAN 28/00 06 107 SEP 20/92 08
404 MAY 20/98 01 8 MAY 28/07 06 108 MAR 20/93 09
405 JAN 28/07 09 9 JAN 20/08 06
406 JAN 28/07 08 10 JAN 28/02 05 21-58-00
11 MAY 28/07 06 201 SEP 20/97 01
21-53-02 12 JAN 28/02 06 202 SEP 28/01 01
401 JAN 28/07 09 13 MAY 28/07 06 203 DEC 20/95 01
402 MAR 20/92 01 14 MAY 28/07 06 204 DEC 20/95 01
403 JAN 28/07 09 15 JAN 28/02 06 205 SEP 28/02 01
404 SEP 28/99 06 16 JAN 28/02 06 206 SEP 28/01 01
405 JAN 28/07 10 17 JAN 28/00 06
406 DEC 20/95 01 18 SEP 20/92 07 21-58-00 CONFIG 3
19 JAN 28/02 06 501 MAR 20/94 07
21-53-03 20 JAN 28/02 04 502 SEP 20/92 07
401 JAN 28/07 07 21 SEP 20/92 03 503 JAN 28/00 06
402 MAY 20/98 01 22 BLANK 504 MAR 20/94 07
403 JAN 28/07 09 505 MAR 20/94 07
404 MAY 20/98 01 21-58-00 CONFIG 4 506 MAR 20/94 07
405 JAN 28/07 09 1 JAN 28/02 09 507 MAR 20/94 07
406 BLANK 2 JAN 28/02 09 508 MAR 20/94 07
3 SEP 20/92 09 509 MAR 20/94 07
4 SEP 20/92 10 510 MAR 20/94 07
R = REVISED, A = ADDED OR D = DELETED CHAPTER 21
F = FOLDOUT PAGE EFFECTIVE PAGES
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21-58-00 CONFIG 3 CONT. 21-58-00 21-58-21
511 MAR 20/94 07 701 MAY 20/08 01 201 DEC 20/95 12
512 MAR 20/94 07 702 MAY 20/08 03 202 JAN 20/08 08
513 MAR 20/94 07 703 MAY 20/08 01 203 JUN 20/96 12
514 MAR 20/94 07 704 MAY 20/08 01 204 JUN 20/96 11
515 SEP 28/99 05 705 MAY 20/08 01 205 SEP 28/04 06
516 MAR 20/94 07 706 MAY 20/08 01 206 JAN 20/98 11
517 MAR 20/94 07 207 DEC 20/93 10
518 DEC 20/95 07 21-58-02 208 SEP 28/06 07
519 MAR 20/94 07 401 MAY 28/07 17
520 JAN 28/06 05 402 MAY 20/98 01 21-58-22
521 MAR 20/94 07 403 MAR 20/93 17 401 MAR 20/90 06
522 MAR 20/94 07 404 MAR 20/93 17 402 JUN 20/88 04
523 MAR 20/94 07 405 MAY 28/07 18 403 JAN 28/02 08
524 MAR 20/94 07 406 JUN 20/93 20 404 MAY 28/99 06
525 SEP 20/95 07 407 MAY 28/07 18
526 MAR 20/94 07 408 BLANK 21-60-00
527 MAR 20/94 07 101 SEP 20/90 14
528 MAR 20/94 07 21-58-05 102 SEP 20/90 10
529 MAR 20/94 03 401 DEC 20/95 05 103 SEP 20/90 02
530 SEP 28/07 04 402 DEC 20/89 01 104 MAR 20/93 06
531 SEP 28/07 04 403 SEP 20/97 09 105 SEP 20/90 02
532 SEP 28/07 03 404 DEC 20/95 11 106 JAN 20/98 02
533 SEP 28/07 04 107 SEP 20/90 03
534 BLANK 21-58-06 108 SEP 20/98 07
401 SEP 28/99 01 109 SEP 20/90 13
21-58-00 CONFIG 4 402 DEC 20/89 01 110 BLANK
501 JAN 28/02 09 403 SEP 28/99 01
502 SEP 20/92 10 404 MAR 20/97 02 21-61-00
503 SEP 20/92 10 405 JAN 20/08 06 1 MAY 28/07 04
504 JAN 28/07 09 406 SEP 28/99 06 2 JUN 20/90 01
505 JAN 28/07 09 3 MAY 28/07 02
506 JAN 28/07 09 21-58-10 4 JAN 28/02 06
507 JAN 28/07 09 401 JAN 20/08 12 5 JAN 28/02 01
508 JAN 28/07 09 402 JAN 28/01 10 6 JAN 28/02 05
509 JAN 28/07 09 403 JAN 20/08 12 7 JAN 28/02 06
510 JAN 28/07 09 404 JAN 28/02 15 8 JAN 28/02 02
511 JAN 28/07 08 405 SEP 28/04 11 9 JUN 20/90 04
512 JAN 28/07 08 406 BLANK 10 JAN 20/98 01
513 JAN 28/07 09 1" JUN 20/90 03
514 JAN 28/07 08 21-58-17 12 JUN 20/90 10
515 JAN 28/07 08 201 SEP 28/04 09 13 JAN 28/02 04
516 JAN 28/07 08 202 SEP 20/98 17 14 JAN 28/02 03
517 JAN 28/07 09 203 SEP 28/04 15 15 JAN 28/02 02
518 JAN 28/07 09 204 SEP 28/04 17 16 JAN 28/02 04
519 JAN 28/07 09 205 SEP 28/04 13 17 JAN 28/02 04
520 JAN 28/07 09 206 SEP 28/04 14 18 MAY 28/07 10
521 JAN 28/07 08 19 MAY 28/07 07
522 JAN 28/07 09 21-58-19 20 JUN 20/90 05
523 JAN 28/07 09 201 MAY 28/07 13 21 JAN 28/02 03
524 JAN 28/07 09 202 JUN 20/88 07 22 MAY 28/07 08
525 JAN 28/07 09 203 MAR 20/94 02
526 JAN 28/07 09 204 MAR 20/94 01 21-61-00
527 JAN 28/07 09 205 MAY 28/07 16 501 JAN 28/01 14
528 SEP 28/07 09 206 JAN 28/00 06 502 JUN 20/90 01
529 SEP 28/07 09 207 MAY 28/03 08 503 JUN 20/90 05
530 SEP 28/07 09 208 JAN 28/04 11 504 JAN 20/99 02
531 SEP 28/07 08 209 SEP 28/01 10 505 JAN 28/01 13
532 BLANK 210 BLANK 506 JAN 28/01 17
R = REVISED, A = ADDED OR D = DELETED CHAPTER 21
F = FOLDOUT PAGE EFFECTIVE PAGES
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21-61-00 CONT. 21-61-05 21-61-11
507 JAN 28/01 14 601 JUN 20/92 01 401 MAY 28/02 04
508 JAN 20/08 09 602 MAR 15/85 01 402 JUN 20/94 01
509 SEP 20/98 09 403 SEP 15/85 01
510 JAN 28/01 09 21-61-06 404 SEP 28/02 01
511 SEP 20/98 12 401 SEP 28/06 01 405 MAY 20/98 04
512 JAN 28/01 12 402 MAY 28/02 01 406 BLANK
513 JAN 28/01 11 403 MAY 28/00 01
514 JAN 28/01 11 404 SEP 28/06 01 21-61-12
405 MAY 28/02 01 401 MAY 20/98 03
21-61-01 406 BLANK 402 MAR 20/90 03
401 SEP 28/00 05 403 MAR 20/90 03
402 DEC 20/95 01 21-61-07 404 SEP 28/02 03
403 SEP 28/00 09 401 MAR 20/90 03 405 SEP 28/02 03
404 JAN 28/02 16 402 JAN 20/98 01 406 BLANK
403 JAN 20/98 02
21-61-01 404 MAY 20/98 03 21-61-13
501 SEP 28/05 06 405 JAN 20/99 03 701 SEP 28/02 01
502 DEC 20/95 01 406 JAN 20/99 03 702 SEP 28/02 01
503 SEP 20/98 07 407 JUN 20/90 01 703 SEP 28/02 01
504 SEP 28/05 08 408 BLANK 704 SEP 28/02 01
505 SEP 28/05 12
506 SEP 28/05 11 21-61-08 21-64-00
507 SEP 28/05 09 401 MAY 20/98 04 1 MAY 28/07 01
508 SEP 28/05 10 402 JUN 20/94 01 2 MAR 20/94 01
403 MAR 20/90 04 3 JUN 20/90 01
21-61-02 404 MAR 20/90 07 4 BLANK
401 DEC 20/95 01 405 SEP 20/98 12
402 MAR 20/90 01 406 MAY 28/02 19 21-65-00
403 SEP 20/98 15 407 MAY 28/99 10 1 MAY 28/07 06
404 MAY 28/02 16 408 MAY 28/99 07 2 MAR 20/96 01
405 SEP 20/98 15 3 DEC 15/85 01
406 BLANK 21-61-08 4 DEC 15/85 02
601 DEC 20/95 01 5 JUN 20/90 01
21-61-02 602 DEC 20/93 01 6 BLANK
601 DEC 20/93 01 603 DEC 20/93 01
602 MAY 20/98 01 604 MAY 20/98 01 21-65-00
603 JUN 20/95 01 605 MAY 20/98 01 501 JAN 28/01 04
604 MAY 20/98 01 606 BLANK 502 MAR 20/94 01
605 DEC 20/93 01 503 JAN 28/06 12
606 BLANK 21-61-09 504 BLANK
401 MAY 20/98 04
21-61-03 402 JUN 20/94 01 21-65-01
401 MAY 20/98 09 403 MAR 20/90 04 401 JUN 20/90 01
402 SEP 20/97 10 404 MAR 20/90 06 402 MAR 20/90 01
403 MAY 20/98 04 405 MAY 20/98 04 403 MAR 20/90 01
404 BLANK 406 MAY 28/99 10 404 BLANK
407 MAY 28/01 08
21-61-04 408 MAY 28/99 05 21-65-02
401 MAR 20/90 01 409 SEP 20/98 10 401 MAY 20/98 04
402 MAR 20/90 01 410 SEP 20/98 12 402 JUN 20/94 01
403 MAR 20/90 01 411 SEP 20/98 07 403 MAR 20/90 04
404 MAR 20/90 01 412 BLANK 404 MAR 20/90 06
405 SEP 20/98 19
21-61-05 21-61-09 406 SEP 20/98 15
401 JAN 20/99 01 601 SEP 20/97 04 407 SEP 20/98 13
402 JAN 28/00 01 602 JUN 20/94 01 408 SEP 20/98 12
403 JAN 20/99 01
404 JAN 20/99 01
R = REVISED, A = ADDED OR D = DELETED CHAPTER 21
F = FOLDOUT PAGE EFFECTIVE PAGES
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21-65-04

401 DEC 20/90 01

402 MAR 20/90 01

403 MAY 28/02 01

404 MAY 20/98 01
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Chapter
Section
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AIR CONDITIONING 21-00-00
Description and Operation
General
Control and Indication
Cooling
Distribution
Heating
Pressurization Control
Temperature Control
Maintenance Practices 201 ALL
Air Conditioning Pack Operation 201
Ground Cart Conditioned Air 204
Supply
CONTAMINATION — AIR CONDITIONING 21-00-01
SYSTEM
Maintenance Practices 201 ALL
Removal of 0il Contamination 201
from the Air Conditioning
and Pneumatic Systems

ALL

W a W= =

DISTRIBUTION 21-20-00
Component Location 101 ALL
Component Index
Component Location
ORIFICE - AIR SUPPLY FLOW 21-20-01
CONTROL
Removal/Installation 401 ALL
Inspection/Check 601 ALL
MAIN DISTRIBUTION MANIFOLD 21-21-00
Description and Operation
General
Component Details
Ground Conditioned Air
Connector
Mix Manifold 1
CONNECTOR — CONDITIONED AIR 21-21-02
GROUND
Removal/Installation 401 ALL
VALVE — CONDITIONED AIR CHECK 21-21-01
Removal/Installation 401 ALL

ALL
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FLIGHT DECK CONDITIONED AIR 21-22-00
DISTRIBUTION
Description and Operation
General
Component Details
Air Inlets
F loor Registers
Gaspers
Overhead Register
Windshield Diffuser
OUTLET - FLIGHT DECK OVERHEAD 21-22-03
Removal/Installation 401 ALL
OUTLETS - FLOOR 21-22-01
Removal/Installation 401 ALL
PASSENGER CABIN CONDITIONED AIR 21-23-00
DISTRIBUTION
Description and Operation
General
Component Details
Ducts
Outlets
Return Air Grills
DUCT - SIDEWALL RISER 21-23-06
Removal/Installation 401 ALL
DUCTS — AIR CONDITIONING SYSTEM 21-23-01
Removal/Installation 401 ALL
Installation - Overhead 406
Distribution Duct
Removal - Overhead 401
Distribution Duct

ALL
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ALL
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Approved Repairs 801 ALL
General 801
Duct End Repair - 817
Polyurethane Foam Duct
Duct Section Replacement - 831
Polyurethane Foam Duct
External Patch Repair - 806
Fiberglass or Kevlar Duct
External Patch Repair - 820
Polyurethane Foam Duct
Fiberglass Insulated Duct 843
Repair
Foam Insulation Duct Repairs 837
(Fig. 803, 804)
Inner Lining Repair - 828
Polyurethane Foam Duct
Structural Repair - 809
Fiberglass or Kevlar Duct
Structural Repair - 823
Polyurethane Foam Duct
Taped Joint Repair - 801
Fiberglass or Kevlar Duct
Taped Joint Repair - 815
Polyurethane Foam Duct
GRILLS - RETURN AIR 21-23-05
Maintenance Practices 201 ALL
Clean the Return Air Grills 201
Install the Return Air 203
Grills
Remove the Return Air Grills 201
OUTLETS — AIR CONDITIONING 21-23-02
SYSTEM
Removal/Installation 401 ALL
RESTRICTOR — OVERHEAD AIR 21-23-03
DISTRIBUTION
Removal/Installation 401 ALL
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INDIVIDUAL (GASPER) AIR 21-24-00
DISTRIBUTION SYSTEM
Description and Operation
General
Component Details
Gasper Air Outlet Valve
[*]1 GUI 001-099
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RECIRCULATION SYSTEM 21-25-00
Description and Operation
General
Component Details
Recirculation Air Check
Valve
Recirculation Air Fan
Recirculation Air Filters
Operation
Control
Functional Description
Recirculation System
Operation
Adjustment/Test 501 ALL
Recirculation System 501
Operational Test
FAN — CABIN AIR RECIRCULATION 21-25-01
Removal/Installation 401 ALL
FILTER — RECIRCULATION AIR 21-25-02
Removal/Installation 401 ALL
VALVE — RECIRCULATION AIR CHECK 21-25-03
Removal/Installation 401 ALL
Inspection/Check 601 ALL
VENTILATION SYSTEM 21-26-00
Description and Operation
General
Component Details
Aft
Equipment/Lavatory/Gal ley
Ventilation Fan
Galley Ventilation Filter
Operation
Functional Description

ALL
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Adjustment/Test
Lavatory/Galley Ventilation
Health Check

Operational Test - Ventilation

System

FAN — AFT EQUIPMENT VENTILATION
Removal/Installation

(TASK ORIENTED DATA)

FILTER — GALLEY VENTILATION
Removal/Installation

VALVE — VENTILATION CHECK
Removal/Installation

C*]1 GUI 001-006, 115

PRESSURIZATION CONTROL

Component Location

Component Index
Component Location

PRESSURIZATION CONTROL SYSTEM

Description and Operation
General
Component Details
Automatic Pressure
Controller
Cabin Pressure Selector
Panel
Outflow Valve
Outflow Valve Actuator
Operation
BITE
Control
Functional Description
Adjustment/Test
BITE Test — Automatic Cabin
Pressure Controllers
Manual Mode Control Test -

Cabin Pressure Control System

System Test — Pressurization
Control System

Chapter
Section
Subject Page Effectivity
501 ALL
507
501
21-26-01
401 ALL
401
21-26-03
401 ALL
21-26-02
401 [*]
21-30-00
101 ALL
21-31-00
1 ALL
1
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4
4
4
7
9
4
501 ALL
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ACTUATOR - CABIN PRESSURE 21-31-04
OUTFLOW VALVE
Removal/Installation 401 ALL
(TASK ORIENTED DATA) 401
CONTROLLER — AUTOMATIC PRESSURE 21-31-02
Removal/Installation 401 ALL
MOTOR — OUTFLOW VALVE ACTUATOR 21-31-05
AC
Removal/Installation 401 ALL
SELECTOR — CABIN PRESSURE 21-31-01
Removal/Installation 401 ALL
VALVE - CABIN PRESSURE OUTFLOW 21-31-03
Maintenance Practices 201 ALL
Clean the Cabin Pressure 207
Outflow Valve
Do a Check of the Cabin 208
Pressure Outflow Valve
Install the Cabin Pressure 203
Outflow Valve
Remove the Cabin Pressure 201
Outflow Valve
PRESSURE RELIEF VALVES 21-32-00
Description and Operation 1 ALL
General 1
Component Details 1
Positive Pressure Relief 1
Valve
Vacuum Relief Valve 1
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VALVE - POSITIVE PRESSURE RELIEF 21-32-01
Maintenance Practices 201 ALL
Install the Positive 204
Pressure Relief Valve
Positive Pressure Relief 210
Valve Indicator Flag Reset
Positive Pressure Relief 210
Valve Test
Positive Pressure Relief 214
Valve Test (Alternate Test)
Remove the Positive Pressure 201
Relief Valve
Replace the Relief Valve 207
Filter
Static System Leak Check - 206
Positive Pressure Relief
Valve
VALVE - VACUUM RELIEF 21-32-02
Maintenance Practices 201 ALL
Do the Vacuum Pressure 204
Relief Valve Test
Install the Relief Valve 203
Remove the Relief Valve 201
PRESSURIZATION INDICATION AND 21-33-00
WARNING SYSTEM
Description and Operation 1 ALL
General 1
Component Details 1
Altitude Switch 1
Differential Pressure Sensor 1
Pressurization and 1
Indication Warning Module
Operation 1
Altitude Warning System 4
Adjustment/Test 501 ALL
System Test — Cabin Pressure 501
indication and Warning System
MODULE — PRESSURIZATION AND 21-33-01
INDICATION WARNING
Removal/Installation 401 ALL
SENSOR — DIFFERENTIAL PRESSURE 21-33-04
Removal/Installation 401 ALL
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SWITCH - CABIN ALTITUDE WARNING
Removal/Installation

HEATING
Component Location
Component Index
Component Location
FORWARD CARGO COMPARTMENT HEATING
SYSTEM
Description and Operation
General
Component Details
Forward Cargo Heating Flow
Fan
Forward Cargo Heating Inlet
Grill
Forward Cargo Temperature
Thermal Switch
Operation
Control
Functional Description
Adjustment/Test
Operational Test - Forward
Cargo Compartment Heating
System
System Test - Forward Cargo
Compartment Heating System
FAN — FORWARD CARGO HEATING FLOW
Removal/Installation
(TASK ORIENTED DATA)
SENSOR — FORWARD CARGO FAN
CURRENT
Removal/Installation
C*]1 GUI 115

SWITCH - FORWARD CARGO
TEMPERATURE CONTROL
Removal/Installation
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Subject Page Effectivity
21-33-05
401 ALL
21-40-00
101 ALL
21-43-00
1 ALL
1
1
1
3
3
3
6
3
501 ALL
501
503
21-43-04
401 ALL
401
21-43-07
401 [*]
21-43-05
401 ALL
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AFT CARGO COMPARTMENT HEATING 21-44-00
SYSTEM
Description and Operation 1 ALL
General 1
Component Details 1
Aft Cargo Heating Flow Fan 1
Aft Cargo Heating Inlet 4
Grill
Aft Cargo Temperature 3
Control Switch
Heater - Aft Cargo 1
Operation 4
Adjustment/Test 501 ALL
Aft Cargo Heater Operational 504
Check
Aft Cargo Temperature Control 509
Switch Check
Operational Test - Aft Cargo 501
Compartment Heating System
System Test — Aft Cargo 505
Compartment Heating System
FAN — AFT CARGO HEATING FLOW 21-44-06
Removal/Installation 401 ALL
(TASK ORIENTED DATA) 401
HEATER — AFT CARGO 21-44-05
Maintenance Practices 201 ALL
Clean the Aft Cargo Heater 206
Inspect the Aft Cargo Heater 205
Install the Aft Cargo Heater 203
Remove the Aft Cargo Heater 201
SENSOR — AFT CARGO FAN CURRENT 21-44-09
Removal/Installation 401 [*]
C*]1 GUI 115
SWITCH - AFT CARGO TEMPERATURE 21-44-07
CONTROL
Removal/Installation 401 ALL
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SUPPLEMENTAL HEATING SYSTEM
Description and Operation
General
Component Details
Heater — Shoulder Air Supply
Heaters - Foot Electric
Surface
Operation
Adjustment/Test
System Test — Supplemental
Heating System
HEATER - SHOULDER AIR SUPPLY
Removal/Installation
HEATERS — FOOT ELECTRIC SURFACE
Removal/Installation

COOLING

Chapter
Section
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1 ALL
1
1
1
1
1
501 ALL
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21-45-02
401 ALL
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Air Cycle Machine

Altitude Switches
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Controller

Cabin Air Supply Check Valve
Compressor Outlet Overheat
Switch

Compressor Outlet
Temperature Sensor
Condenser

Flow Control and Shutoff
Valve

Flow Control Card

Low Limit Control Valve

Pack Outlet Overheat Switch

Pack Temperature Sensor

Plenum/Diffuser Assembly

Primary Heat Exchanger

Reheater

Secondary Heat Exchanger

Split-Duct Water Separator

Standby-Pack—-Temperature
Controller

Temperature Control Valve

Water Extractor

Operation

BITE
Control
Functional Description

Component Location
Component Index
Component Location
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Adjustment/Test 501 ALL
Heat Exchanger Test 538
Operational Test — Pack High 513
Flow Inhibit
Operational Test - Pack 510
Temperature Control
Pack Temperature Sensor Test 523
Pack/Zone System Health Check 529
Inspection/Check 601 ALL
ASSEMBLY - PLENUM/DIFFUSER 21-51-16
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ATR CONDITIONING — GENERAL — DESCRIPTION AND OPERATION

1. General (Fig. 1)

A. The air conditioning system maintains airplane environmental control for
the comfort of passengers and crew. The total system is made up of the
conditioned air distribution system, pressurization control system, cargo
compartment heating system, cooling system and temperature control
system.

B. Distribution
(1) The distribution system channels temperature-controlled air to the

flight deck and passenger cabin through a network of distribution
ducts. The main mix manifold (AMM 21-21-00/001) combines cooled air
from the air cooling packs (AMM 21-51-00/001) with recirculation air
(AMM 21-25-00/001) drawn from the passenger cabin. The air is
channeled to the flight deck through ducts (AMM 21-22-00/001) and to
the passenger compartment through risers, overhead ducting and
outlets (AMM 21-23-00/001). Separate exhaust ducting provides
positive ventilation for all lavatory and galley areas

(AMM 21-26-00/001).

C. Pressurization Control

(1) The air conditioning system provides pressurization control by
regulating the amount of air discharged from the airplane
(AMM 21-31-00/001). Backup positive and negative pressurization
relief systems prevent the cabin pressure from exceeding established
Limits (AMM 21-32-00/001). Pressurization indication and warning
systems (AMM 21-33-00/001) allow the operator to monitor the
pressurization control system.

D. Heating
(1) Independent cargo compartment heating systems provide temperature

control for the forward (AMM 21-43-00/001), aft and bulk
(AMM 21-44-00/001) cargo compartments.

(2) The supplemental heating system channels heated air to the captain's
and first officer's foot and shoulder areas (AMM 21-45-00/001).

E. Cooling
(1) Cooled air is supplied to the distribution system by two air cooling

packs (AMM 21-51-00/001). The pneumatic system (AMM 36-00-00/001)
provides source air to the packs. The ram air system

(AMM 21-53-00/001) assures pack temperature control. The pack
indicating system allows flight deck monitoring of pack operation
(AMM 21-52-00/001).

(2) The equipment cooling system removes heat generated by electrical
and electronic equipment in the flight compartment, forward
equipment area, main equipment racks (AMM 21-58-00/001), and aft
equipment area (AMM 21-26-00/001).

EFFECTIVITY 1 21 _00_00
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F. Temperature Control

(1) The temperature control system regulates the environment within the
airplane's three primary zones (AMM 21-61-00/001). Cooled air mixes
with hot "trim" air to obtain the desired temperature at each zone.
Monitoring of the system is provided by valve position indication
(AMM 21-64-00/001) and the zone temperature indication system
(AMM 21-64-00/001).

G. Control and Indication (Fig. 2)

(1) Control selectors and switchlights, on the pilot's overhead panel
P5, and one control selector on the right side panel P61 allow
control of all air conditioning systems. Warning lights, position
indicators and other gages on the P5 panel provide partial
indication of system operation. The Engine Indication and Crew
Alerting System (EICAS) (AMM 31-41-00/001) provides the remaining
indication for the air conditioning system.

(2) EICAS provisions include two cathode-ray tube (CRT) display screens
on the pilot's center instrument panel P2, a display select panel on
the forward electrical control stand P9, and an EICAS maintenance
panel on the right side panel P61. EICAS displays primary engine
parameters on the upper CRT. Warning, caution, and advisory
messages also appear on the upper CRT during certain system
malfunctions. Aural tones occur in the flight deck with each of the
above types of messages. Two other types of messages may also
appear, status or maintenance. These two types of messages both
appear on the Llower CRT only when called upon by an operator.

Status messages display data on the current status of operation and
may be called upon by selecting the STATUS switch on the display
select panel. The airplane may be either inflight or on the ground.
Maintenance messages are available only on the ground by selecting
the ECS/MSG switch on the EICAS MAINT panel. Current maintenance
information is usually displayed unless a recorded page is called
up. A recorded page is a page with information about the status of
the system inflight when certain failures occurred. These are
called AUTO EVENTS and are called up by selecting the AUTO EVENT
READ switch on the EICAS MAINT panel.

EFFECTIVITY 1 21 _00_00
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AIR CONDITIONING — GENERAL — MAINTENANCE/PRACTICES

1. General

A. This procedure has instructions on how to supply the conditioned air to
the airplane while the airplane is on the ground. You can supply the
conditioned air by the packs or by a ground cart.

B. It is recommended that conditioned air to cool the airplane on the ground
be supplied from a ground conditioned air source, when practical, as an
alternative to conditioned air from the air conditioning packs. Refer to
757-SL-21-051 for more data about this maintenance practice.

C. When you use the air conditioning packs, you must supply electrical and
pneumatic power to the airplane. The pneumatic power 1is supplied from
one of these sources (AMM 36-00-00/201):

(1) A pneumatic ground cart
(2) The APU
(3) The engines

D. A ground cart supplies the conditioned air directly to the mix manifold,
and on airplanes with the bypass duct, to the flight deck. The
electrical power, pneumatic power, and pack operation are not necessary
when you use the ground cart.

TASK 21-00-00-862-001
2. Air Conditioning Pack Operation
A. General
(1) It is recommended that when ambient temperatures are greater than 60
degrees F that conditioned air to cool the airplane on the ground be
supplied from a ground conditioned air source, when practical, as an
alternative to conditioned air from the air conditioning packs.
Refer to 757-SL-21-051 for more data about this maintenance
practice.
B. References
(1) AMM 06-41-00/201, Fuselage (Major Zones 100 and 200) Access Doors
and Panels
(2) AMM 24-22-00/201, Electric Power Control
(3) AMM 36-00-00/201, Pneumatic - General

EFFECTIVITY 1 21 _00_00
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C. Operate the Air Conditioning Pack
S 862-021

CAUTION: DO NOT OPERATE A COOLING PACK AND A GROUND AIR SOURCE AT THE
SAME TIME. THE COOLING PACK CAN NOT CONTROL THE AIR
TEMPERATURE IF A GROUND AIR SOURCE IS OPERATED AT THE SAME
TIME. YOU CAN CAUSE DAMAGE TO EQUIPMENT IF YOU OPERATE A
COOLING PACK AND A GROUND AIR SOURCE AT THE SAME TIME.

(1) Obey this CAUTION during all of this task.

S 862-014
(2) If applicable, disconnect the source of external conditioned air.

NOTE: If the packs are operated in AUTO when the external
conditioned air is used, the cabin temperatures will increase
instead of decrease. The temperature sensors in the mix
manifold feel the cold air from the ground cart. This causes
the packs to increase their exit temperature.

S 862-002
(3) Start the packs in the AUTO mode.
(a) Supply electrical power (AMM 24-22-00/201).
(b) Supply pneumatic power (AMM 36—-00-00/201).
(c) Turn the L and R PACK selectors, on the pilot's overhead panel
P5, to the AUTO position.
(d) Make sure the PACK OFF Llights go off.

S 862-003
(4) Start the packs in the STBY mode.
(a) Supply electrical power (AMM 24-22-00/201).
(b) Supply pneumatic power (AMM 36—-00-00/201).
(c) Turn the L and R PACK selectors, on the pilot's overhead panel
P5, to the STBY-N position.
(d) Make sure the PACK OFF Llights go off.

S 212-006
(5) Make sure the packs are on.

(a) Make sure the EICAS circuit breakers (5 locations), on the
overhead circuit breaker panel P11, are closed.

(b) Push the ECS MSG switch, on the EICAS MAINT panel, on the right
side panel Pé61.

(c) On the EICAS ECS display page, on the pilot's center instrument
panel P2, make sure the L and R PACK OUT indications change.

S 862-005
(6) Stop the pack operation.
(a) Turn the L and R PACK selectors, on the P5 panel, to the OFF

position.
EFFECTIVITY 1 21 _00_00
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(b) Make sure the PACK OFF Llights come on.

(c) Remove the pneumatic power, if it is not necessary
(AMM 36-00-00/201).

(d) Remove the electrical power, if it is not necessary
(AMM 24-22-00/201).

TASK 21-00-00-862-004
3. Ground Cart Conditioned Air Supply

A. General
B. Access

(D)

2

Location Zone

135 Environmental control system bay (Left)
Access Panel
193DL Environmental control system access door (Left)

C. Supply the conditioned air with a ground cart

S 862-022

CAUTION: DO NOT OPERATE A COOLING PACK AND A GROUND AIR SOURCE AT THE

(D)

2

3

(4

(5

EFFECTIVITY

SAME TIME. THE COOLING PACK CAN NOT CONTROL THE AIR
TEMPERATURE IF A GROUND AIR SOURCE IS OPERATED AT THE SAME
TIME. YOU CAN CAUSE DAMAGE TO EQUIPMENT IF YOU OPERATE A
COOLING PACK AND A GROUND AIR SOURCE AT THE SAME TIME.

Obey this CAUTION during all of this task.

S 862-015
If applicable, shut the packs off.

NOTE: 1If the packs are operated in AUTO when the external
conditioned air is used, the cabin temperatures will increase
instead of decrease. The temperature sensors in the mix
manifold feel the cold air from the ground cart. This causes
the packs to increase their exit temperature.

S 012-006
Open the ECS access panel, 193DL (AMM 06-41-00/201) to find the
ground connector for the conditioned air.

S 012-007
Open the cover of the ground connector.

S 492-008

Connect the ground cart to the ground connector.

(a) Put the flange of the cart supply hose into position against
the flange of the ground connector.

(b) Make sure the fasteners on the supply hose flange go into the
slots of the ground connector flange.

(c) Turn the supply hose flange so that it locks into position.

| 21-00-00

02 Page 204
Sep 28/06
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CAUTION: MAKE SURE THAT THE SUPPLY HOSE FLANGE IS CORRECTLY LOCKED
INTO POSITION. IF THE SUPPLY HOSE FLANGE IS NOT IN THE
CORRECT POSITION WHEN THE AIR FLOW STARTS, IT CAN CAUSE
DAMAGE TO THE GROUND CONNECTOR FLANGE.

(d) Make sure that the supply hose flange is correctly locked into
position.

S 862-009
(6) Turn the ground cart on, to supply the conditioned air to the
airplane.
D. Remove the conditioned air supplied by the ground cart

S 862-010

(1) Stop the ground cart operation, to stop the supply of conditioned
air.

S 082-011
(2) Disconnect the ground cart from the ground connector.
(a) Turn the flange of the cart supply hose to loosen the
fasteners.
(b) Remove the supply hose from the ground connector.
E. Put the airplane back to its usual condition.

S 412-012
(1) Close the cover of the ground connector.

S 412-013
(2) Close the ECS access panel, 193DL (AMM 06-41-00/201).

EFFECTIVITY 1 21 _00_00

ALL
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AIR CONDITIONING SYSTEM OIL CONTAMINATION (REMOVAL) — MAINTENANCE PRACTICES

1. General

A.

This procedure has the steps to remove the oil contamination from the air
conditioning and pneumatic systems. You must first isolate the cause of
the oil contamination and repair the problem before you do this procedure
(FIM 21-00-01/101).

The oil fumes and the smoke from an APU/engine failure can get into the
airplane cabin and cause contamination of the conditioned air.

The APU is the most Llikely source of the smoke or odors. Any APU failure
can release oil into the air conditioning system. 0il, glycol, or
hydraulic fluid ingested into the inlet of the APU 1is another possible
source of the contamination.

When oil enters the pneumatic and/or air conditioning system, it tends to
accumulate in the heat exchangers or the precoolers. The oil, hydraulic
fluid, or the glycol vaporizes at a higher temperature and enters the
cabin.

Do not do this procedures with the crew and passengers on board, since
this procedure generates a high concentration of smoke.

Do not do this procedures with the crew on board, since this procedure
generates a high concentration of smoke.

TASK 21-00-01-002-001
2. Removal of 0il Contamination from the Air Conditioning and Pneumatic Systems

A.

References

(1) AMM 24-22-00/201, Manual Control

(2) AMM 36-11-03/401, Pneumatic Ground Connector

(3) AMM 36—-00-00/201, Pneumatic System

(4) AMM 49-11-00/201, Auxiliary Power Unit

(5) AMM 71-00-00/201, Power Plant

(6) FIM 21-00-01/101, Smoke or Fumes Removal from the Air Conditioning

System
Access
(1) Location Zone
135 Environmental Control System Bay, L
136 Environmental Control System Bay, R

211 Control Cabin - L
212 Control Cabin - R

(2) Access Panels
193HL Environmental Control System Bay, L
194ER Environmental Control System Bay, R
Procedure

S 012-002
(1) Open the access doors to the air conditioning bays.

S 812-028
(2) Perform fault isolation procedure in accordance with FIM 21-00-01/
101 to isolate/repair the cause of the contamination.

EFFECTIVITY 1 21 _00_01

ALL
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S 862-005
(3) Supply electrical power (AMM 24-22-00/201).

S 862-006
(4) Make sure these switches are set to OFF on the overhead P5 panel:
(a) L and R PACK.
(b) APU.
(c) TRIM AIR.
(d) L and R RECIRC FAN.

S 862-007
(5) Make sure the ISOLATION valve switch on the overhead P5 panel is set
to ON (open).

S 022-008
(6) Remove the check valve at the pneumatic ground connector on the
right side of the airplane (AMM 36-11-03/401).

NOTE: this will permit the initial bleed air, which has more oil
contamination, to go out through the check valve opening.

S 862-026

WARNING: DO NOT GO NEAR THE CHECK VALVES WHEN YOU PRESSURIZE THE APU
PNEUMATIC DUCT. THE APU BLEED AIR CAN CAUSE INJURY TO PERSONS
WHEN THE BLEED AIR GOES OUT THROUGH THE CHECK VALVE OPENING.

(7) Pressurize the pneumatic duct:

NOTE: This procedure will remove the oil contamination from the APU
bleed air. The APU bleed air will go out through the check
valve opening.

(a) Start the APU and let the operation of the APU become stable
(AMM 49-11-00/201).

(b) Put the APU switch to ON.

(c) Let the APU operate until the APU bleed air has no smell of the
oil contamination.

(d) Put the APU switch to OFF.

(e) Stop the APU (MM 49-11-00/201).

EFFECTIVITY 1 21 _00_01

ALL
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S 422-012
(8) 1Install the check valve that you removed from the pneumatic ground
connector (AMM 36-11-03/401).

S 862-013
(9) Start the APU again (AMM 49-11-00/201).

S 862-014
(10) Set the APU switch to ON.

S 862-015
(11) Operate the left and right air conditioning packs:

NOTE: this procedure uses the APU bleed air to remove the oil from
the air conditioning system.

WARNING: MAKE SURE THERE IS AN EXIT FOR THE CONDITIONED AIR IN THE
AIRPLANE. ACCIDENTAL CABIN PRESSURIZATION CAN CAUSE
INJURY TO PERSONS.

(a) Make sure the pressurization outflow valve is open or a minimum
of one passenger entry door is open.

(b) Set the position of these switches on the overhead P5 panel as
follows:
1) L and R PACK switches to STBY-C (or STBY-N)
2) TRIM AIR to ON.
3) Cabin Temp Selectors to W.
4) L and R RECIRC FAN to ON.

(c) Let the air conditioning packs operate until the conditioned
air in the airplane has no smell of the oil contamination.

(d) Set the L and R PACK switches of OFF.

S 862-016
(12) Start the engines and let the engines operate at ground idle speed
(AMM 71-00-00/201).

S 862-017
(13) Set the APU switch to OFF.

EFFECTIVITY 1 21 _00_01

ALL
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S 862-018
(14) Operate the air conditioning packs:

NOTE: This procedure uses the engine bleed air to remove the oil
contamination from the conditioned air in the airplane.

(a) Set these switches on the overhead P5 panel as follows:
1) L and R PACK switches to STBY-C (or STBY-N)
2) L and R ENG bleed air switch to ON.
(b) Let the air conditioning packs operate until the conditioned
air in the airplane has no smell of the oil contamination.
(c) Set the L and R PACK switches of OFF.

S 862-019
(15) Stop the engines (AMM 71-00-00/201).

S 862-020

(16) Set these switches to OFF on the overhead P5 panel:
(a) TRIM AIR.
(b) L and R RECIRC FAN.

S 282-021
(17) Examine these components for oil contamination.
(a) Air conditioning packs.
(b) Cabin air supply duct.
(c) Mix manifold.
(d) Cabin air supply check valve.
(e) Condenser/plenum, continuing upstream into the pack.
(f) Recirculation air filter.
(g) Galley vent fan filter.

S 162-022
(18) Clean the components or replace them if they have too much
contamination.

NOTE: This is a very 1important step in the overall contamination
removal procedure.

S 162-023
(19) Do the procedure again until the conditioned air in the airplane has
no smell of the oil contamination.
D. Put the Airplane Back to its Usual Condition.

S 412-024
(1) Close the access doors to the air conditioning bays.

EFFECTIVITY 1 21 _00_01

ALL
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S 862-025
(2) Remove the electrical power if it is not necessary
(AMM 24-22-00/201).

EFFECTIVITY 1 21 _00_01

ALL
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DISTRIBUTION
FIG.
COMPONENT 102 | QTY ACCESS/AREA REFERENCE
SHT

CIRCUIT BREAKERS 1 FLT COMPT, P11

EQUIP COOLING FAN CONT AFT EXH XFER, €705 1 11N11 *

RECIRC CARGO FIRE CONT LEFT, C660 1 11P14 *

RECIRC CARGO FIRE CONT RIGHT, C661 1 11P23 *
CIRCUIT BREAKERS 5 119BL, MAIN EQUIP CTR, P37

AFT EQPT COOLING FAN EXH NO. 1, €333 1 37D5 *

R RECIRC FAN CONT, C4374 1 3707 *

RECIRC FAN R, €337 1 3745 *
CIRCUIT BREAKERS 5 119BL, MAIN EQUIP CTR, P70

AFT EQPT COOLING FAN EXH NO. 2, C334 1 70B2 *

L RECIRC FAN CONT, C4373 1 70B16 *

RECIRC FAN LEFT, €336 1 70c10 *
COMPUTER - (REF 31-41-00, FIG. 101)

EICAS L, M10181

EICAS R, M10181
CONNECTOR - GROUND AIR SERVICE 3 1| 821, FWD CARGO COMPT 21-21-02
DIFFUSER — WINDSHIELD 1 1 | FLT COMPT 21-22-00
FAN — AFT EQUIPMENT/LAVATORY/GALLEY 2 2 | 822, AFT CARGO COMPT, AFT 21-26-01

VENTILATION, B15,B16 BULKHEAD LINING

FAN — L RECIRCULATION AIR, B13 3 1| 821, FWD CARGO COMPT 21-25-01
FAN — R RECIRCULATION AIR, B14 3 1| 821, FWD CARGO COMPT 21-25-01
FILTER — GALLEY VENTILATION 3 5 | GALLEY 21-26-03
FILTER - RECIRCULATION AIR 3 4 | 821, FWD CARGO COMPT 21-25-02
GASPERS - FLIGHT DECK 1 4 | FLT COMPT 21-22-00
GRILLES — RETURN AIR 5 PASSENGER COMPT 21-23-05
MANIFOLD - MAIN DISTRIBUTION 3 1| 821, FWD CARGO COMPT 21-21-00
MODULE - (REF 27-58-00)
FSEU 3, M10333

OUTLETS — AIR CONDTIONING SYSTEM 2 65 | PASSENGER CABIN 21-23-02
OUTLETS — FLOOR 1 4 | FLT coMPT 21-22-01
OUTLETS — OVERHEAD 1 1 FLT DOMPT 21-22-03
PANEL — AIR CONDITIONING CONTROL, M10193 1 1| P5, FLT DECK *

PANEL - (REF 26-22-00, FIG. 101D
APU/CARGO FIRE CONTROL, M10444
RELAYS - (REF 31-01-36, FIG. 101)

AFT CARGO FIRE, K10443

AFT EQUIP EXH FAN 2, K347
AIR/GND SYS 1, K124

AUTO TEST RELAY, K10511
EXH SMOKE SENSING, K10509
RECIRC OVERRIDE, K10497
SUPPLY SMOKE SENSING, K369

* SEE WM EQUIPMENT LIST

Component Index
Figure 101 (Sheet 1)

EFFECTIVITY 1 21 _20_00

ALL
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FIG.
COMPONENT 102 | QTY ACCESS/AREA REFERENCE
SHT
RELAYS - (REF 31-01-37, FIG. 101)
AFT EQUIP EXH FAN 1, K346
AFT EQUIP EXH FAN 1 FAIL, K10322
AIR/GND SYS 2, K201
FWD CARGO FIRE, K10432
R RECIRC FAN, K416
RELAYS - (REF 31-01-70, FIG. 101)
L RECIRC FAN, K415
SWITCH/LIGHT — AFT CARGO FIRE, YQPS2 1 | FLT COMPT, P8, APU/CARGO FIRE *
CONTROL PANEL M10444
SWITCH/LIGHT — FWD CARGO FIRE, YQPST 1 | FLT COMPT, P8, APU/CARGO FIRE *
CONTROL PANEL M10444
SWITCH/LIGHT — L RECIRC FAN, YNRS1 1 1 | FLT COMPT, P5 AIR COND CONTROL *
PANEL, M10193
SWITCH/LIGHT — R RECIRC FAN, YNRS2 1 1 | FLT COMPT, P5 AIR COND CONTROL *
PANEL, M10193
VALVE - AFT EQUIP/LAV/GALLEY VENTILATION 2 2 | 822, AFT CARGO COMPT, AFT 21-26-02
CHECK BULKHEAD LINING
VALVE — CONDITIONED AIR CHECK 3 2 | 821, FWD CARGO COMPT MIX BAY 21-21-01
VALVE - L RECIRCULATION AIR CHECK 3 1 | 821, FWD CARGO COMPT 21-25-03
VALVE - R RECIRCULATION AIR CHECK 3 1 | 821, FWD CARGO COMPT 21-25-03

* SEE WM EQUIPMENT LIST

Component Index
Figure 101 (Sheet 2)

EFFECTIVITY

ALL

21-20-00
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AIR CONDITIONING
CONTROL PANEL, M10193

P11 PANEL

P5 PANEL OVERHEAD OUTLET

WINDSHIELD
DIFFUSER

FLIGHT — |
COMPT GASPER

(4 PLACES)
OUTLETS
FLT COMPT
‘ INOP ‘ ‘ INOP ‘ ‘ INOP ‘
FLT DK FWD CAB AFT CAB
( AUTO 3 ( AUTO 3 ( AUTO 3
€ oorr M orr MO o M
C ] L RECIRC FAN
TRIN AIR C N SWITCH/LIGHT,
YNRS'
T ) T
OFF INOP INOP ~— |
| R RECIRC FAN
L PACK R PACK SWITCH/LIGHT,
RESET || | RESET YNRS2
INOP INOP
PACK PACK
OFF OFF
AUTO AUTO
OFF N\ OFF N\
S S
cg cg
Y Y
w/ w/
AIR CONDITIONING CONTROL PANEL, M10193
Component Location
Figure 102 (Sheet 1)
EFFECTIVITY 1 21 20 00
ALL
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AFT CARGO //j>

f&”/////// AFT EQUIP/LAV/
4¢/¢¢¢/”? 7 GALLEY VENT FANS
\ 7
: S SEE

AIR CONDITIONING

<<f£ﬁ;;akfwa@ b SYSTEM OUTLETS (TYP)
0
0 \ SEE SHT 3
Q¢<§2% o,
////ﬁﬁi b /)
7 S <§iii:>
FWD CARGO
DOOR, 821

AFT EQUIP/LAV/GALLEY
VENT FAN 1, B16

AFT EQUIP/LAV/GALLEY
VENT FAN 2, B15

AFT EQUIP/LAV/GALLEY
VENT CHECK VALVE

AFT EQUIP/LAV/GALLEY VENT FANS
(VIEW LOOKING AFT)

Component Location

Figure 102 (Sheet 2)

EFFECTIVITY

| 21-20-00

05 Page 104
Jun 15/87
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OVERHEAD
STOWAGE
BIN (REF)

CONDITIONING
SYSTEM
OUTLET

S com

PANEL (REF)

AIR CONDITIONING SYSTEM OUTLETS (TYP)

@ FROM SHT 2

MAIN
DISTRIBUTION HIGH
MANIFOLD EFFICIENCY

FILTER

PREFILTER

X

X
X o

CONDITIONED
AIR CHECK VALVE
(2 PLACES)

CONDITIONED
AIR CONNECTOR

MAIN DISTRIBUTION MANIFOLD

®

RIGHT RECIRCULATION
SYSTEM

SEE

FWD CARGO
DOOR, 821

GALLEY
VENTILATION
FILTER (TYP)

DISTRIBUTION
MANIFOLD

SEE (:)

LEFT RECIRCULATION

AIR FAN, B13

AND LEFT RECIRCULATION
AIR CHECK VALVE

SEE @ SHT 4

RIGHT RECIRCULATION
AIR CHECK VALVE

RIGHT
RECIRCULATION MAIN
AIR FAN, B14 DISTRIBUTION

MANIFOLD

HIGH
EFFICIENCY
FILTER

FWD 4ffﬂ E§j§ INBD

RIGHT RECIRCULATION SYSTEM

®

Component Location
Figure 102 (Sheet 3)

EFFECTIVITY

ALL

21-20-00
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LEFT RECIRCULATION
LEFT RECIRCULATION AIR FAN, B13

AIR CHECK VALVE

FORWARD EQUIPMENT COOLING
SUPPLY FANS (REF)

LEFT RECIRCULATION AIR FAN

®

CEILING
STRUCTURE
(REF)

GALLEY
VENTILATION
= FILTER
GRILLE
(REF)

GALLEY VENTILATION FILTER (TYP)

©

Component Location (Details from Sht 3)
Figure 102 (Sheet 4)

| 21-20-00

04 Page 106
Mar 15/85
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PASSENGER
WINDOW

SIDEWALL
PANEL

®
RETURN
AIR GRILLE

CEILING
STRUCTURE

——GALLEY
VENTILATION
FILTER

GRILLE

X
8

GALLEY VENTILATION FILTER
(EXAMPLE)

<::> FROM SHT 3

Component Location
Figure 102 (Sheet 5)

EFFECTIVITY

| 21-20-00

02 Page 107
May 28/99
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AIR SUPPLY FLOW CONTROL ORIFICE — REMOVAL/INSTALLATION

1. General
A. This procedure has these tasks:
(1) A removal of a flow control orifice.
(2) An installation of a flow control orifice.

B. There are many flow control orifices installed in the air conditioning
ducts. Orifices control and balance the flow of conditioned air to the
airplane compartments. Orifices can be found in all areas of the
airplane. An orifice is usually found where a small duct is connected to
a larger duct.

C. The orifice and duct connection is sealed in a flexible sleeve. The
orifice has identification tags that extend out of the sleeve. To
determine if a duct has an orifice installed, look for the orifice
identification tags.

TASK 21-20-01-004-073
2. Flow Control Orifice Removal (Fig. 401)
A. Prepare for the Removal.

S 844-054

(1) Make sure there is no air flow in the duct that contains the
orifice. To do this, turn off one or more of the following systems:
(a) The lavatory/galley ventilation system.

NOTE: Remove electrical power from the airplane when the
Lavatory/galley ventilation system is off. The
electrical equipment can be damaged if electrical power
is on and this cooling system is off.

(b) The equipment cooling system.

NOTE: Remove electrical power from the airplane when the
equipment cooling system is off. The electrical
equipment can be damaged if electrical power is on and
this cooling system is off.

(c) The supplemental heating systems.
(d) The cooling packs.
(e) The pneumatic air supply system.

EFFECTIVITY 1 21 _20_01

ALL
01 Page 401
May 20/08
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AIR FLOW
557 DIRECTION

FLOW CONTROL
ORIFICE

DUCT ASSEMBLY

PLASTIC STRAP\\\‘\

ORIFICE PART NUMBER

AND DIAMETER ID TAGS
PLASTIC STRAP

AIR FLOW

557 DIRECTION

DUCT ASSEMBLY

FLOW CONTROL
DUCT

ASSEMBLY

ORIFICE PART NUMBER
AND DIAMETER ID TAGS

CLAMP

DUCT
ASSEMBLY

DUCT BEAD

ORIFICE INSTALLATION
(EXAMPLES)

Air Supply Flow Control Orifice
Figure 401 (Sheet 1)

EFFECTIVITY 1 21 _20_01
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PART NUMBER

—_— (2 LOCATIONS)

,\/
IDENTIFIER TAG v
0
(4 LOCATIONS)\\\\‘\ IDENTIFIER TAG 3
(4 LOCATIONS) o
\ ~
ORIFICE FLANGE —=] —~—
A P
1 % N
I \
ORIFICE ID } XX XX (” + “} XX xx
. \
R N\ /
I —
ORIFICE TOTAL AREA
(2 LOCATIONS)
N
5
@
&
X
IDENTIFIER TAG —
(4 LOCATIONS)
MULTIPLE
SINGLE HOLE HOLES =
RER
O2OLOLE
oo el
eYeYee!
50 5®
=40)
®%®

IDENTIFIER TAG

(4 LOCATIONS)\\\\‘\

ORIFICE ASSEMBLY
(EXAMPLES)

Air Supply Flow Control Orifice
Figure 401 (Sheet 2)

EFFECTIVITY 1 21 _20_01

ALL
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S 014-055
(2) Get access to the duct. To do this, open or remove:
(a) A ceiling panel.
(b) A floor panel.
(c) A sidewall panel.
B. Orifice Removal

S 024-056
(1) If the flexible sleeve is attached to the duct with plastic straps
remove and discard the plastic straps.

S 024-057
(2) If the flexible sleeve is attached to the duct with clamps, do these
steps:
(a) Loosen the clamps.
(b) Move the clamps away from the flexible sleeve.

S 024-058
(3) Move the flexible sleeve away from the orifice identifier tags.

S 024-059
(4) Remove the orifice from the end of the duct.

TASK 21-20-01-404-074
3. Flow Control Orifice Installation (Fig. 401)
A. Consumable Materials
(1) A00028 Adhesive, modified epoxy for rigid PVC, foam cored
sandwiches — BAC5010, Type 70 (BMS5-92, Type 1)
B. Prepare for the Installation

S 214-062
(1) Make sure the new orifice is the same as the orifice that was
removed.

S 104-063
(2) Clean the mating surfaces of the orifice.

S 104-064
(3) Clean the mating surfaces of the duct.

NOTE: The new adhesive will not bond to the duct unless the old
adhesive 1is removed.

EFFECTIVITY 1 21 _20_01

ALL
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C. Orifice Installation

(4D

2

3

EFFECTIVITY

S 424-065

Do these steps to install the orifice in the duct:

(a) Apply the adhesive, BAC5010, Type 70 (BMS5-92, Type 1) to the
mating surfaces of the duct and the orifice.

(b) When the adhesive is tacky, put the orifice on the end of the
duct.

NOTE: Make sure that none of the holes in the orifice are
blocked by the adhesive.

(c) Remove the unwanted adhesive from the outer side of the duct
and the orifice.

NOTE: The flexible sleeve can be bonded to the duct if the
unwanted adhesive is not removed.

(d) Bend the indentification tags to the same shape as the end of
the duct.

NOTE: If possible, bend the identification tags in the
direction of the airflow through the duct.

(e) Make sure all of the identification tags are on the outer side
of the duct.

(f) Make sure none of the identification tags are bonded to the
duct.

(g) Make sure the orifice is tightly attached to the duct.

S 424-066

Do these steps to install the flexible sleeve on the duct:

(a) Move the flexible sleeve onto the duct connection.

(b) Make sure the flexible sleeve has the same overlap on each side
of the duct connection.

(c) Make sure you can see the part number on the orifice
identification tags.

S 424-067

Do these steps to install the plastic straps or clamps on the

sleeve:

(a) If the flexible sleeve was attached to the duct with plastic
straps, install new straps on the sleeve.

(b) If the flexible sleeve was attached to the duct with clamps,
move the clamps onto the sleeve.

| 21-20-01

01 Page 405
May 28/03
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(c) Align the straps or the clamps with the duct wall.

NOTE: Do not align the straps or the clamps with the duct
bead. The flexible sleeve will not make a good seal if
it is tightened against the duct bead.

(d) Tighten the clamps or the straps.
D. Orifice Installation Test

S 844-068
(1) Make sure there is air flow in the duct that contains the orifice.
To do this, operate one or more of these systems:
(a) The lavatory/galley ventilation system.
(b) The equipment cooling system.
(c) The supplemental heating systems.
(d) The cooling packs.
(e) The pneumatic air supply system.

S 794-071
(2) Make sure there 1is no air leakage from the duct connections.

S 794-070
(3) Make sure the conditioned air outlet does not have excessive noise
or excessive air flow.
E. Put the Airplane Back to Its Usual Condition

S 414-072
(1) Install the applicable access panels that were removed.

EFFECTIVITY 1 21 _20_01

ALL
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AIR SUPPLY FLOW CONTROL ORIFICE — INSPECTION/CHECK

1. General
A. This procedure has one task. This task gives instructions to do a visual
inspection of the condition of the flow control orifices installed in the
airplanes air conditioning ducts.

TASK 21-20-01-206-001
2. Air Supply Flow Control Orifice — Inspection/Check
A. References
(1) AMM 21-20-01/401, Air Supply Flow Control Orifice
B. Prepare for the Inspection

S 026-006
(1) Remove the flow control orifice(s) that will be inspected
(AMM 21-20-01/401).
C. Orifice Inspection

S 216-002
(1) Examine the flow control orifice and make sure the restrictor
hole(s) are free from blockage and contamination.
(a) Remove all blockage from the restrictor hole(s) to restore
proper airflow.

S 216-004

(2) Examine the duct and make sure it is free from blockage and
contamination.
(a) Remove any blockage found.

S 426-007
(3) Install the flow control orifices (AMM 21-20-01/401).
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MATN DISTRIBUTION MANIFOLD — DESCRIPTION AND OPERATION

1. General (Fig. 1)

A. The main distribution manifold consists of a mix manifold, ducting, and a
ground-air-service connector. The mix manifold is supplied with cold air
from the air conditioning packs (AMM 21-51-00/001) and warm air from the
recirculation system (AMM 21-25-00/001). Then it mixes the air and
distributes it to the passenger compartment, lavatories, and the galleys
(AMM 21-23-00/001). The mix manifold also provides humidity control by
extracting water from the combined airflow.

B. Air from the left-air-conditioning pack can bypass the mix manifold.

This conditioned air flows into the flight—-deck—-distribution duct and is

distributed directly to the flight compartment (AMM 21-22-00/001).

C. Whenever the airplane is parked, the air conditioning packs do not have
to be used. Conditioned air can be supplied to the mix manifold through
the ground air service connector. The conditioned air can be supplied by
any standard air-conditioning ground cart.

D. Like the air from the left-air-conditioning pack, air from the
ground-air-service connector can bypass the mix manifold and flow
directly into the flight-deck-distribution duct.

2. Component Details

A. Mix Manifold

(1) The mix manifold sits immediately aft of the forward cargo
compartment aft bulkhead. Cylindrical in shape with a domed top,
the manifold stands about 44 inches high and 24 inches in diameter.
The manifold is constructed of thermosetting resin-impregnated
aramid fiber fabric.

(2) Three inlet ducts enter the mix manifold's lower section. The inlet
ducts allow only tangential airflow into the manifold. Four 8.5
inch diameter outlet ducts exit the manifold from the upper section
and channel the airflow to the conditioned air distribution ducts.

A spacer between the bottom of the mix manifold and the airplane
skin has a hole to drain condensed water from the manifold.

(3) Two aluminum channels called swirl devices mount on the inside of
the mix manifold. The 1.25-inch wide channel starts at the bottom
of the mix manifold and makes approximately 3/4 of a revolution
around the inside to just below the flow straightener. The 2-inch-
wide channel starts at a point halfway up the mix manifold and makes
approximately 1/3 of a revolution around the inside. The swirl
devices spiral upward in a direction opposite to the normal airflow.

(4) A flow straightener completes the manifold's interior. The four-
inch-thick aluminum grid mounts below the outlet ducts at the flange
between the upper and lower manifold assemblies.

EFFECTIVITY 1 21 _21 _00
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(5) Air enters the mix manifold tangentially from the inlet ducts. This
tangential entrance creates a centrifugal flow within the manifold.
The swirl devices inhibit this flow, creating turbulence. The
turbulence causes water to separate from the air and collect on the
manifold's inner wall.

The air continues to spiral up the manifold and enters the flow

straightener. The straightener breaks up the swirling motion of the

air, and allows an even pressure and volume distribution to each
outlet duct.

(6) The water removed at the swirl devices runs down the manifold's
inside wall. The water collects at the bottom and is drawn off
through the water drain tube and leaves the airplane through a drain
port.

B. Ground Conditioned Air Connector

(1) The ground-conditioned—air connector allows conditioned air to be
supplied directly into the mix manifold from a ground air cart. The
connector consists of an eight-inch—-diameter receptacle, a cover, a
swing check valve, and a butterfly check valve. The connector 1is on
the underside of the fuselage, just forward of the left-air-
conditioning pack.

(a) Conditioned air from the ground cart forces the swing check
valve to open. The check valve automatically closes, but does
not seat, whenever pressurized ground air is not available.

The check valve is spring loaded so it only seats when the air
conditioning packs operate (i.e. a pressurized system).

(b) The butterfly check valve allows air to enter the mix manifold
when the ground air cart is used. When the air conditioning
packs are used, the check valve does not allow air to enter the
ground-conditioned—-air connector and flow into the flight-deck-
distribution duct.

EFFECTIVITY 1 21 _21 _00
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CONDITIONED AIR CHECK VALVE — REMOVAL/INSTALLATION

A. Two check valves are installed below the mix manifold and above the
ground connector for the conditioned air.

(4D
2

3

The swing check valve is installed in the ground connector duct.
The butterfly check valve is on the top flange of the ground
connector duct, immediately below the mix manifold. No fasteners
are used to hold the butterfly check valve into its position.

This procedure has instructions to remove and install the ground
connector duct, the swing check valve, and the butterfly check
valve. You must remove the ground connector duct, with the swing
check valve in it, before you can remove the butterfly check valve.

TASK 21-21-01-004-001
2. Remove the Check Valve For The Conditioned Air (Fig. 401)

A. References

(4D
2
3

AMM 24-22-00/201, Electric Power Control
AMM 25-50-03/401, Cargo Compartment Bulkhead Lining
AMM 52-34-00/201, No.1 and No.2 Cargo Doors

B. Access

(D)

Location Zones
125/126 Area aft of the forward cargo compartment

C. Prepare for the Removal

(D)

2

S 864-056
Supply electrical power (AMM 24-22-00/201).

S 864-002

Turn the L and R PACK selectors, on the pilots overhead panel P5, to
the OFF position.

(a) Make sure the PACK OFF Llights go off.

(b) Put a DO-NOT-OPERATE tag on the selectors.

S 014-064

WARNING: OBEY THE INSTRUCTIONS IN THE PROCEDURE TO OPEN THE CARGO DOOR.

IF YOU DO NOT OBEY THE INSTRUCTIONS, INJURIES TO PERSONS OR
DAMAGE TO EQUIPMENT CAN OCCUR.

(3) Open the No. 1 cargo door, 821 (AMM 52-34-00/201).

S 014-004
(4) Remove the aft bulkhead lining of the forward cargo compartment

EFFECTIVITY
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S 014-060
(5) Remove the mix manifold.

(a) Remove the filter duct from the bottom section of the mix
manifold.

(b) Remove the filter housing.

(c) Remove the forward muffler from the top section of the mix
manifold.

(d) Remove the top section of the mix manifold.

(e) Remove the bottom section of the mix manifold from the ground
service duct.

(f) Remove the gasket from the top section of the mix manifold.

D. Remove the check valve assembly

S 034-005
(1) Remove the ground connector duct.

(a) Remove the bolts from the lower flange of the ground connector
duct.

(b) Remove the bolts from the top flange of the ground connector
duct.

(c) Disconnect the bypass duct from the ground connector duct.
1) Loosen the clamp on the ground connector duct.
2) Move the rubber sleeve and the clamp away from the ground

connector duct.
(d) Remove the ground connector duct.

S 034-006
(2) Remove the gasket from the top flange.

S 024-007
(3) Remove the butterfly check valve.

S 024-023

(4) Remove the check valve from the inside of the ground connector duct
(a) Remove the screws from the check valve hinge.
(b) Pull the check valve out of the ground connector duct.

TASK 21-21-01-404-024
3. Install the Check Valve For The Conditioned Air (Fig. 401)
A. Consumable Materials
(1) A00027 - Adhesive — Misc, BAC5010, Type 60
(2) A00247 - Sealant — Chromate Type, BMS5-95
(3) B00148 Solvent — Methyl Ethyl Ketone (MEK), TT-M-261
B. References
(1) AMM 06-41-00/201, Fuselage (Major Zones 100 and 200) Access Doors
and Panels
(2) AMM 06-46-00/201, Entry, Service and Cargo Doors (Major Zone 800)
Access Doors and Panels
(3) AMM 24-22-00/201, Electric Power Control
(4) AMM 25-50-03/401, Cargo Compartment Bulkhead Lining
(5) AMM 36-00-00/201, Pneumatic General

EFFECTIVITY 1 21 _21 _01

ALL

18 Page 403
Sep 20/90

BOEING PROPRIETARY - Copyright (C) — Unpublished Work - See title page for details.



BOEFING

757
MAINTENANCE MANUAL

(6) AMM 51-31-01/201, Seals and Sealing
C. Access
(1) Location Zones
125/126 Area aft of the forward cargo compartment
D. Prepare for the Installation

S 214-025
(1) Make sure the lower flange gasket, which is bonded to the spacer, is
not damaged.

NOTE: The gasket and spacer divides the connector duct from the
airplane skin.

S 904-026
(2) If the gasket is damaged, do the steps that follow to replace it.
(a) Remove the gasket and the adhesive from the spacer.

WARNING: DO NOT GET SOLVENTS IN YOUR MOUTH, OR YOUR EYES, OR ON
YOUR SKIN. DO NOT BREATHE THE FUMES FROM SOLVENTS.
SOLVENTS ARE HAZARDOUS MATERIALS. REFER TO PRODUCT
MATERIAL SAFETY DATA SHEETS (MSDS) AND LOCAL REQUIREMENTS
FOR PROPER HANDLING PROCEDURES.

(b) Use Acetone, Isopropyl Alcohol, or Ethyl alcohol to clean the
adhesive and other contamination off of the surface of the
spacer.

(c) Use Acetone, Isopropyl alcohol, or Ethyl Alcohol to clean the
bond area of a new gasket.

(d) Apply a continuous bead of the adhesive to the bond area of the
new gasket.

1) A bead width of 15 mm (0.6 inches) gives the best bond.

2) Make sure you do not apply the adhesive out of the bond
area.

3) Make sure that no part of the bond area is more than 12 mm
(0.5 inches) away from the adhesive.

(e) Put the new gasket, with the adhesive side down, on the spacer
immediately after the adhesive is applied.

(f) Apply a Llight pressure to the gasket so that all parts of the
gasket are bonded to the spacer.

EFFECTIVITY 1 21 _21 _01
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(g) Do not apply a pressure that will make the adhesive move out of
the bond area.

(h) Let the adhesive cure for at least 24 hours at 65° to 100° F,
with a minimum relative humidity of 20 percent.

NOTE: The bond will smell of acetic acid until it is fully
cured.

S 424-027
(3) 1Install the screws into the check valve hinge to attach the swing
check valve in the ground connector duct.

S 214-028
(4) Make sure the swing check valve will seat correctly.

NOTE: The swing check valve is spring loaded so it will not seat
unless the cabin 1is pressurized (i. e. the packs are on).

(a) Put a straight edge or a rod against the lower flange of the
ground connector duct.

(b) Make sure the flapper edge opposite the hinge touches the
straight edge.

(c) Make sure a small clearance is between the straight edge and
the flapper edge at the hinge.

(d) Push down on the flapper at the hinge.

(e) Make sure check the flapper closes with a very small force and
opens when the force 1is removed.

(f) If there is no clearance or if more force is necessary to close
the flapper, then do the steps that follow.
1) Loosen the screw on the hinge.
2) Move the hinge up and down, as is necessary.
3) Tighten the screws.

E. Install the check valve assembly

S 434-029
(1) Apply the sealant to the inside surface of the spacer and the
airplane skin.

S 424-030
(2) Put the butterfly check valve into position below the mix manifold.
(a) Make sure the shaft of the check valve is in the lateral
direction.

S 434-046
(3) 1Install the ground connector duct, with the check valve in it.
(a) 1Install a new gasket to the top flange of the ground connector
duct.
(b) Put the ground connector duct into position below the mix
manifold.

EFFECTIVITY 1 21 _21 _01
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(c) Make sure the lower spacer is in the correct position to fit
the contour of the airplane skin.
1) Make sure the holes are aligned.

(d) 1Install and tighten the bolts and washers into the lower flange
of the ground connector duct.

(e) Fillet seal the edge of the lower flange gasket (Ref 51-31-01).
1) Install and tighten the bolts and washers to the top flange

of the ground connector duct.

(f) Move the rubber sleeve of the bypass duct on to the joint with
the ground connector duct.

(g) 1Install the clamp on the ground connector duct.

S 434-059
(4) Install the mix manifold.

(a) Attach the bottom section of the mix manifold to the ground
service duct with a new gasket.

(b) 1Install the top section of the mix manifold.

(c) Attach the forward muffler to the top section of the mix
manifold.

(d) Install the filter housing.

(e) Attach the filter duct to the bottom section of the mix
manifold.

F. Do the installation test for the check valve assembly

S 014-058
(1) Open the access door for the ground connector, 193DL
(AMM 06-41-00/201).

S 864-046
(2) Supply electrical power (AMM 24-22-00/201).

S 864-047
(3) Supply pneumatic power (AMM 36—-00-00/201).

S 864-048
(4) Remove the DO-NOT-OPERATE tags from the L and R PACK selectors, on
the pilot's overhead panel P5.
(a) Turn the selectors to the AUTO positions.
(b) Make sure the PACK OFF Llights go off.

S 214-049

(5) Feel for leaks in the check valve or the connector duct.
(a) A small leak is permitted.
(b) You must repair a large Lleak.

S 864-050
(6) Turn the L and R PACK selectors, on the P5 panel, to the OFF
position.

EFFECTIVITY 1 21 _21 _01
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S 864-051
(7) Remove the pneumatic power, if it is not necessary
(AMM 36-00-00/201).

S 214-052

(8) From the out side the airplane, make sure the check valve opens a
Little.

G. Put the airplane back to its usual condition

S 414-053

(1) Install the aft bulkhead lining of the forward cargo compartment
(AMM 25-50-03/401).

S 414-065

WARNING: OBEY THE INSTRUCTIONS IN THE PROCEDURE TO CLOSE THE CARGO DOOR.
IF YOU DO NOT OBEY THE INSTRUCTIONS, INJURIES TO PERSONS OR
DAMAGE TO EQUIPMENT CAN OCCUR.

(2) Close the No. 1 cargo door, 821 (AMM 52-34-00/201).

S 414-057
(3) Close the access door for the ground connector, 193DL
(AMM 06-41-00/201).

S 864-055
(4) Remove the electrical power, if it is not necessary
(AMM 24-22-00/201).
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CONDITIONED AIR GROUND CONNECTOR — REMOVAL/INSTALLATION

1. General
A. The ground connector 1is used to supply the conditioned air to the
airplane without the use of the air conditioning packs. The connector
lets a ground cart be attached directly to the mix manifold. This
procedure has instructions to remove and install the connector.

TASK 21-21-02-004-001
2. Remove the Conditioned Air Ground Connector (Fig. 401)
A. References
(1) 06-41-00/201, Fuselage (Major Zones 100 and 200) Access Doors and
Panels.
(2) 25-50-03/401, Bulkhead Lining
(3) AMM 52-34-00/201, No. 1 and 2 Cargo Doors
B. Access
(1) Location Zones
125/126 Area aft of the forward cargo compartment
821 Forward Cargo Door

(2) Access Panel
193DL Conditioned air ground service access door
C. Prepare for the Removal

S 014-002
(1) Open the access door for the ground connector, 193DL (Ref 06-41-00).

S 014-021

WARNING: OBEY THE INSTRUCTIONS IN THE PROCEDURE TO OPEN THE CARGO DOOR.
IF YOU DO NOT OBEY THE INSTRUCTIONS, INJURIES TO PERSONS OR
DAMAGE TO EQUIPMENT CAN OCCUR.

(2) Open the forward cargo door, 821 (AMM 52-34-00/201).

S 014-004
(3) Remove the aft bulkhead lining of the forward cargo compartment
(AMM 25-50-03/401).
D. Remove the ground connector

S 034-005
(1) Remove the bolts from the flange between the check valve assembly
and the ground connector.
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S 024-006
(2) From the out side of the airplane, remove the ground connector.

TASK 21-21-02-404-007
3. Install the Conditioned Air Ground Connector (Fig. 401)
A. Consumable Materials
(1) A00027 - Adhesive — BAC5010, Type 60
(2) A00247 - Sealant - BMS 5-95
(3) B00148 Solvent — Methyl Ethyl Ketone (MEK), TT-M-261
B. References
(1) 06-41-00/201, Fuselage (Major Zones 100 and 200) Access Doors and
Panels.
(2) 21-00-00/201, Air Conditioning - General
(3) 25-50-03/401, Bulkhead Lining
(4) AMM 52-34-00/201, No. 1 and 2 Cargo Doors
C. Access
(1) Location Zones
125/126 Area aft of the forward cargo compartment
821 Forward Cargo Door

(2) Access Panel
193DL Conditioned air ground service access door
D. Prepare for the Installation

S 214-008
(1) Make sure the gasket, which is bonded to the lower spacer, is not
damaged.

NOTE: The gasket and spacer divides the connector from the
airplane skin.

S 904-009
(2) If the gasket is damaged, do the steps that follow to replace it.
(a) Remove the gasket and the adhesive from the spacer.
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WARNING: DO NOT GET SOLVENT IN YOUR MOUTH, OR YOUR EYES, OR ON YOUR
SKIN. DO NOT BREATHE THE FUMES FROM SOLVENTS. SOLVENTS
ARE HAZARDOUS MATERIALS. REFER TO PRODUCT MATERIAL SAFETY
DATA SHEETS (MSDS) AND LOCAL REQUIREMENTS FOR PROPER
HANDLING PROCEDURES.

(b) Use Acetone, Isopropyl Alcohol, or Ethyl Alcohol to clean the
adhesive and other contamination off of the surface of the
spacer.

(c) Use acetone, Isopropyl Alcohol, or Ethyl Alcohol to clean the
bond area of a new gasket.

(d) Apply a continuous bead of the adhesive to the bond area of the
gasket.

1) A bead width of 15 mm (0.6 inches) gives the best bond.

2) Make sure you do not apply the adhesive out of the bond
area.

3) Make sure that no part of the bond area is more than 12 mm
(0.5 inches) away from the adhesive.

(e) Put the new gasket, with the adhesive side up, against the
lower spacer immediately after the adhesive is applied.

(f) Apply a light pressure to the gasket so that all parts of the
gasket are bonded to the spacer.

(g) Do not apply a pressure that will make the adhesive move out of
the bond area.

(h) Let the adhesive cure for at least 24 hours at between 65° and
100° F, with a minimum relative humidity of 20 percent.

NOTE: The bond will smell of acetic acid until it is fully
cured.

E. Install the ground connector

S 434-010
(1) Apply the sealant to the inside surface of the spacer and the
airplane skin.

S 424-011
(2) Put the ground connector into position, with all of the holes
aligned.
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S 434-012
(3) 1Install the bolts and washers to the flange between the ground
connector and the check valve assembly.

S 434-013
(4) Fillet seal the flange with the sealant.
F. Do the installation test for the ground connector

S 484-014
(1) Supply conditioned air from a ground cart (Ref 21-00-00).

S 214-015
(2) Feel for leaks around the connector joint.
(a) Small leaks are permitted.
(b) You must repair a large Lleak.
G. Put the airplane back to its usual condition

S 414-016

(1) Install the aft bulkhead lining of the forward cargo compartment
(AMM 25-50-03/401).

S 414-022

WARNING: OBEY THE INSTRUCTIONS IN THE PROCEDURE TO CLOSE THE CARGO DOOR.
IF YOU DO NOT OBEY THE INSTRUCTIONS, INJURIES TO PERSONS OR
DAMAGE TO EQUIPMENT CAN OCCUR.

(2) Close the forward cargo door, 821 (AMM 52-34-00/201).

S 084-018

(3) Remove the supply of conditioned air from the ground cart
(Ref 21-00-00).

S 414-019
(4) Close the access dooor for the ground connector, 193DL
(Ref 06-41-00).
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FLIGHT DECK CONDITIONED AIR DISTRIBUTION — DESCRIPTION AND OPERATION

1. General (Fig. 1)

A. The flight-deck—-conditioned—-air-distribution system supplies conditioned
air to the flight deck to provide a comfort-controlled environment for
the flight crew. The system consists of a flight—deck—-conditioned-
air-distribution duct, floor registers, individual crew gaspers,
windshield diffusers, and an overhead register.

(1) The conditioned air 1is supplied to the flight deck area by the
flight—-deck-distribution duct. Then it is distributed throughout
the flight deck by the registers, gaspers, and the windshield
diffuser.

B. Conditioned air from the left-pack—outlet duct (AMM 21-51-00/001) flows
into the flight-deck-distribution duct before it enters the mix manifold
(AMM 21-21-00/001)in the flight—-deck-distribution duct, the conditioned
air mixes with trim air (AMM 21-61-00/001) flows to the flight deck.

(1) When the left—air-conditioning pack is not operating, conditioned
air can still enter the flight-deck—-distribution duct.

(a) If only the right-air-conditioning pack is used, conditioned
air flows into the mix manifold, then exits the manifold
through the left—-pack—outlet duct and flows into the
flight-deck-distribution duct.

(b) If only the ground cart is used, the conditioned air can flow
from the ground-service—-connector duct into the flight-deck-
distribution duct before it enters the mix manifold.

2. Component Details

A. Floor Registers
(1) The flight deck floor perimeter contains four floor registers. The

floor registers consist of a housing enclosing a restrictor and

diffuser. A cover caps the housing on both ends and a perforated
aluminum sheet with a staggered hole pattern makes up the diffuser.

(2) ALl outlets attach to flexible ducting. Air flows through the
flexible ducting into the outlets. The outlets then disperse the
air throughout the flight deck.

B. Overhead Register
(1) The overhead register mounts in the ceiling of the flight deck, in

between halves of the overhead circuit breaker panel P11. The

overhead register consists of a plenum enclosing an acoustic baffle
and register assembly. The baffle, made of perforated needle nomex
felt, bonds to the top of the register assembly. The baffle
prevents excess noise by restricting the airflow through the
register. The register assembly, made of formed plastic, attaches
to the plenum flanges. The register assembly directs airflow in
three different directions within the flight deck. Silicon sponge
seals, between the plenum and the register, ensure an air-tight
assemb ly.

(2) Conditioned air enters the overhead outlet from two inlet ducts on
the top side of the plenum. Air then flows through the baffle and
the nozzle disperses the air to the flight deck.
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C. Windshield Diffuser
(1) The overhead dripshield contains the forward windshield diffusers.
The diffusers incorporate an airflow straightener, a baffle plate,
and a nozzle to ensure uniform distribution of air over the
windshield.
(2) The sidewall panels contain the side window diffusers. The
diffusers consist of a nomex honeycomb air grille.
D. Gaspers
(1) The flight deck has four adjustable gaspers. There are 2 gaspers in
the forward end of the cockpit, on the outboard side of the
captain's station and first officer's station, respectively. A
third gasper is located below and aft of the number 3 window, on the
left side of the cockpit. The fourth gasper is mounted in the
ceiling, to the right of the overhead circuit breaker panel P11.
ALl gaspers consist of a drilled ball within a socket and an
adjustable valve to control airflow volume.
E. Air Inlets
(1) Four air inlets, two on each side of the flight deck (L, R) provide
supplemental heated air to the flight deck. The inlets are made of
epoxy resin—-impregnated aramid fabric.
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FLOOR OUTLETS — REMOVAL/INSTALLATION

1. General
A. This procedure has instructions to remove and install the floor outlets
in the flight compartment. Two of the outlets are installed on the left
side of the flight compartment. One is installed an the right side and
one is installed in the aft end of the flight compartment.

TASK 21-22-01-004-001
2. Remove the Floor Outlets (Fig. 401)

A. References

(1) AMM 24-22-00/201, Electric Power—Control
B. Access

(1) Location Zones

211/212 Control Cabin - Section 41

C. Prepare for the Removal

S 864-002
(1) Supply electrical power (AMM 24-22-00/201).

S 864-003
(2) AIRPLANES WITH PASSENGER CONFIGURATION;
Push the L and R RECIRC FAN switch—Llights, on the pilots overhead
panel P5, to the off position.
(a) Make sure the INOP Llight comes on.
(b) Put a DO-NOT-OPERATE tag on the switch-Llights.

S 864-004
(3) Turn the L and R PACK selectors, on the P5 panel, to the OFF
positions.
(a) Make sure the PACK OFF Llights come on.
(b) Put a DO-NOT-OPERATE tag on the selectors.
D. Remove the floor outlets

S 034-005
(1) Remove the cap screws from the support angles.

S 014-006
(2) Remove the top sidewall panel to get access to the flexible duct.

S 034-007
(3) Remove the clamp between the flexible duct and the floor outlet.
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S 024-008
(4) Remove the floor outlet.

TASK 21-22-01-404-009
3. Install the Floor OQutlets (Fig. 401)

A. References

(1) AMM 24-22-00/201, Electric Power—-Control
B. Access

(1) Location Zones

211/212 Control Cabin - Section 41

C. Install the floor outlets

S 424-010
(1) Put the floor outlet into position between the sidewall panels.

S 434-011
(2) Put 1.5 inches (38mm) of the flexible duct on to the floor outlet
connector.

S 434-012
(3) 1Install the clamp between the flexible duct and the floor outlet, at
approximately 0.25 inches (6 mm) from the end of the flexible duct.
(a) Tighten the clamp as follows:
1) If the duct diameter is less than 2.0 inches (50 mm),
tighten the clamp to 18 - 22 inch—-pounds.
2) If the duct diameter is larger than 2.0 inches (50 mm),
tighten the clamp to 20 - 25 inch—-pounds.

S 434-013
(4) Install the cap screws and washers that are below the floor outlet,
to attach the support angles to the sidewall panel.
D. Do the installation test for the floor outlets

S 864-014
(1) AIRPLANES WITH PASSENGER CONFIGURATION;
Remove the DO-NOT-OPERATE tags from the L and R RECIRC FAN
switch-lights, on the P5 panel.
(a) Push the switch-lights to the on position.
(b) Make sure the ON Llights come on, and the INOP Llights go off.

EFFECTIVITY 1 21 _22_01
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S 214-015
(2) Feel for the airflow from the floor outlet.

S 214-016
(3) Feel for leaks from the flexible duct joint.
(a) A small leak is permitted.
(b) You must repair a large Lleak.
E. Put the airplane back to its usual condition

S 414-017
(1) Install the top sidewall panel.

S 434-018
(2) 1Install the cap screws and washers that are above the floor outlet,
to attach the support angles to the sidewall panel.

S 864-019
(3) Remove the DO-NOT-OPERATE tags from the L and R PACK selectors, on
the P5 panel.

S 864-020
(4) Remove the electrical power, if it is not necessary
(AMM 24-22-00/201).
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FLIGHT DECK OVERHEAD OUTLET — REMOVAL/INSTALLATION

1. General
A. The main overhead outlet is installed longitudinally in the overhead
circuit breaker panel P11. This procedure has instructions to remove and
install the main overhead outlet.

TASK 21-22-03-004-001
2. Remove the Overhead Outlet (Fig. 401)

A. References

(1) 24-22-00/201, Electric Power Control
B. Access

(1) Location Zones

211/212 Control Cabin - Section 41

C. Prepare for the Removal

S 864-002
(1) Supply electrical power (Ref 24-22-00).

S 864-003
(2) AIRPLANES WITH PASSENGER CONFIGURATION;
Push the L and R RECIRC FAN switch—Llights, on the pilots overhead
panel P5, to the off position.
(a) Make sure the INOP Llights come on.
(b) Put a DO-NOT-OPERATE tag on the switch-Llights.

S 864-004
(3) Turn the L and R PACK selectors, on the P5 panel, to the OFF
positions.
(a) Make sure the PACK OFF Llights come on.
(b) Put a DO-NOT-OPERATE tag on the selectors.
D. Remove the overhead outlet.

S 034-005
(1) Remove the screws from the overhead outlet flange.

S 024-006
(2) Remove the overhead outlet.

TASK 21-22-03-404-007
3. Install the Overhead Outlet (Fig. 401)
A. References
(1) 24-22-00/201, Electric Power Control
B. Access
(1) Location Zones
211/212 Control Cabin - Section 41
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Flight Deck Overhead Outlet Installation
Figure 401
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C. Install the overhead outlet

S 424-008
(1) Put the overhead outlet into position in the P11 panel.

S 434-015

(2) Make sure the holes in the support structure align with the holes in
the overhead outlet. If the holes do not match, slot the holes in
the overhead outlet to allow the screws to align properly.

S 434-009
(3) 1Install the screws in the overhead outlet flange. Tighten the
screws.
D. Do the installation test for the overhead outlet.

S 864-011
(1) AIRPLANES WITH PASSENGER CONFIGURATION;
Remove the DO-NOT-OPERATE tags from the L and R RECIRC FAN
switch-lights, on the P5 panel.
(a) Push the switch-lights to the on position.
(b) Make sure the ON Llights come on, and the INOP Llights go off.

S 214-010
(2) Feel for the airflow from the overhead outlet.
E. Put the airplane back to its usual condition.

S 864-012
(1) Remove the DO-NOT-OPERATE tags from the L and R PACK selectors, on
the P5 panel.

S 864-013
(2) Remove the electrical power, if it is not necessary (Ref 24-22-00).
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PASSENGER CABIN CONDITIONED AIR DISTRIBUTION —
DESCRTPTION AND OPERATION

General (Fig. 1)
A.

The passenger cabin conditioned air distribution system channels air from
the mix manifold (AMM 21-21-00/001) throughout the passenger cabin. The
distribution system provides a comfortable environment for the
passengers. The distribution system consists of sidewall risers,
overhead ducts, overhead outlets, sidewall outlets, and return air
grills.

Conditioned air from the mix manifold mixes with trim air and enters four
sidewall risers (two on each side). The air then flows through each
sidewall riser into the overhead duct. Air is dispersed into the
passenger compartments from the overhead duct through overhead outlets
located along the overhead duct, and sidewall outlets located under the
stowage bins. Gasper outlets, connected to the overhead ducts, disperse
conditioned air into each lavatory. Adjustable outlets disperse
conditioned air into the galley areas. Air exits the passenger cabin
through the return air grills located in the sidewalls near the floor.

2. Component Details

A. Ducts

(D)

2

3

Sidewall Riser Ducts

(a) The sidewall risers are rectangular, 1.5 by 17.5 inch ducts
located in the wall Llining of the passenger compartment, just
aft of the wing leading edge. Three-ply Kevlar and a thick
honeycomb wall make up the riser ducts.

Overhead Duct

(a) The overhead ducting extends the full length of the passenger
cabin. The ducts are made of rigid plastic foam. Adaptor
assemblies attach the main overhead duct to each overhead
outlet.

Sidewall Outlet Ducts

(a) The sidewall outlets are attached to the main overhead duct by
smaller, 1.5 inch diameter flex ducts. The ducts are made of
silicone rubber-impregnated fiberglass.

B. Return Air Grills

(1) The return air grills are made of a molded plastic screen with 2
clips on the top and 2 screws on the bottom to attach them to the
carpet risers. The screens have 8 or 23 air vents that are about
1/4 dinch wide and 14 inches long.

(2) The air vents in the return air grill allow air to escape from the
passenger compartment into the lower lobe of the airplane. This
allows air to recirculate and to leave the passenger compartment if
there is a rapid decompression.

C. OQutlets
(1) Overhead Outlets
(a) The overhead outlets consist of a flow divider and a blade
inside a housing. The flow divider and blade break up the
airflow to prevent drafts in the passenger compartment.
EFFECTIVITY
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(2) Sidewall Outlets
(a) The sidewall outlets consist of an air deflector inside a
housing. The housing and air deflector disperse the air flow
as it enters the passenger compartment.
(3) Galley and Lavatory Outlets
(a) Separate adjustable outlets provide conditioned air to galley

areas and non—adjustable gasper outlets provide conditioned air
to each lavatory.
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OVERHEAD DISTRIBUTION DUCT — REMOVAL/INSTALLATION

1. General
A. This procedure has instructions to remove and install a section of the
overhead distribution duct.

B. Do not remove the tape at the duct joints of foam ducts. You can cause
damage to the foam ducts if you remove tape from the duct joints.

TASK 21-23-01-004-206
2. Overhead Distribution Duct Removal (Fig. 401 and 401A)
A. References
(1) AMM 23-32-02/401, Fixed Video Monitor
(2) AMM 24-22-00/201, Control (Supply Power)
(3) AMM 25-22-01/401, Sculptured Ceiling Panels

B. Access
(1) Location Zones
Section 43 - Body Station 549.35 - 789.35
Section 44 - Body Station 989.35 - 1169.35
Section 46 — Body Station 1169.35 - 1449.35
C. Prepare for the Removal

S 864-003
(1) Supply electrical power (AMM 24-22-00/201).

S 864-004
(2) Push the L and R RECIRC FAN switch—-Llights, on the pilots overhead P5
panel, to the OFF position.
(a) Make sure the INOP Llights come on.
(b) Put a DO-NOT-OPERATE tag on the switch-Llights.

S 864-005
(3) Turn the L and R PACK selectors, on the P5 panel, to the OFF
position.
(a) Make sure the PACK OFF Llights come on.
(b) Put a DO-NOT-OPERATE tag on the selectors.

S 014-006
(4) Remove the applicable sculptured ceiling panel in the passenger
compartment to get access to the duct (AMM 25-22-01/401).

EFFECTIVITY 1 21 _23_01
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Passenger Cabin Overhead Air Distribution Duct Installation
Figure 401A (Sheet 1)
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DUCT TAPE
INSTALLATION TOOL

TAPE OVERHEAD SIDE
DISTRIBUTION
DUCT

DISTRIBUTION DUCT TAPED JOINT

FLEXIBLE
PAPER BOARD

=

3/8-INCH
TYGON TUBING

=

TOP SIDE

DUCT TAPE INSTALLATION TOOL

©

[:::> PAPER BOARD SHOULD BE THIN TO PROVIDE MAXIMUM FLEXIBILITY WITHOUT DAMAGE.
[:::> BOND THE TYGON TUBING (OR EQUIVALENT) TO THE PAPER BOARD.

MAKE THE WIDTH OF THE PAPER BOARD A MINIMUM OF 1 INCH WIDER THAN THE WIDTH
OF THE TAPE USED FOR THE REPAIR.

MAKE THE LENGTH OF THE PAPER BOARD A MINIMUM OF 12 INCHES LONGER THAN THE
WIDTH OF THE DISTRIBUTION DUCT JOINT TO BE RETAPED.

Passenger Cabin Overhead Air Distribution Duct Installation
Figure 401A (Sheet 3)
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D. Foam Oval Overhead Distribution Duct Removal

S 014-225
(1) Remove the video monitors as applicable (AMM 23-32-02/401).

S 024-227

(2) AIRPLANES POST-SB 21-0088;
Remove the overhead distribution duct lanyards (7) from the
brackets (8) on each side of the conditioned air outlets.

S 024-228
(3) Remove the plenum/nozzle assembly (2):
(a) Remove the mounting screws (5) that attach the plenum/nozzle
assembly (2) to the duct (1).
(b) Remove the plenum/nozzle assembly (2).

S 864-229
(4) Put a piece of sheet metal between the top of the duct and the
ceiling insulation.

NOTE: This will help to prevent damage to the ceiling insulation
when you cut the tape.

S 034-230
(5) Cut through the duct tape at the duct joints.

NOTE: To prevent damage to the duct, do not remove the tape from
the duct.

S 024-232
(6) Remove the flexible hoses from the spuds on the duct.

S 024-233
(7) Unbolt the duct (1) from the frame bracket (3) and remove the
duct (1).
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TASK 21-23-01-404-208
3. Overhead Distribution Duct Installation (Fig. 401 and 401A)
A. Equipment
(1) Tape Installation Tool (for duct locations which have Llimited
access)
(a) Make the tape installation tool that is shown in Figure 401A.

NOTE: The purpose of this tool is to make the installation of
the tape between the taped joints of the overhead
distribution duct easier. The tool will be used to put
the replacement tape into position where Limited access
exists.

The tool is intended to be used only one time and then
discarded.

B. Consumable Materials
(1) Adhesive
(a) A00929 - BAC 5010, Type 58 (BMS 5-7, Type II) (EC-4419)
(2) Solvent
(a) EO0049 - Toluene, TT-T-548 or JAN-T-171 Grade A
(3) Tape — Nomex Fabric
(a) GO01400 - HT1-4, 4-=inches wide
(4) \Wipers
(a) GO0034 - Wipers - Cloth
C. References

(1) AMM 23-32-02/401, Fixed Video Monitor
(2) AMM 24-22-00/201, Control (Supply Power)
(3) AMM 25-22-01/401, Sculptured Ceiling Panels

(4) AMM 36-00-00/201, Pneumatics System
D. Access
(1) Location Zones
Section 43 - Body Station 549.35 - 789.35
Section 44 - Body Station 989.35 - 1169.35
Section 46 — Body Station 1169.35 - 1449.35
E. Foam Overhead Distribution Duct Installation

S 424-223
(1) Put the duct (1) in position.

S 434-224
(2) Install the duct (1) to the frame bracket (3) with the quarter—turn
panel fasteners (6).

S 424-239
(3) 1Install the flexible hoses on the spuds on the duct (1).
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S 394-245

WARNING: OBEY THE INSTRUCTIONS FROM THE INDUSTRIAL HYGIENE, FIRE,

AND SAFETY ORGANIZATIONS FOR THE NECESSARY PROCEDURES AND
EQUIPMENT WHEN YOU USE SOLVENTS. DO NOT GET THE SOLVENTS
IN YOUR MOUTH OR EYES, OR ON YOUR SKIN. DO NOT BREATHE
THE FUMES FROM THE SOLVENTS. USE A PROTECTIVE SPLASH
GOGGLE, GLOVES, AND A RESPIRATOR (IN CONFINED AREAS) WHEN
YOU USE THE SOLVENTS. KEEP THE SOLVENTS AWAY FROM ALL
SOURCES OF IGNITION (HEAT, FLAME, AND SPARKS). THE
SOLVENTS YOU USE ARE POISONOUS AND FLAMMABLE. IF YOU DO
NOT USE THE CORRECT PROCEDURES AND EQUIPMENT, INJURY TO
PERSONS OR DAMAGE TO THE EQUIPMENT CAN OCCUR.

CAUTION: DO NOT USE THE ADHESIVE BMS 5-7 TYPE II IF THE DUCTS HAVE

THE ADHESIVE GE RTV 133 ON IT. THE ADHESIVE BMS 5-7
TYPE II WILL NOT BOND CORRECTLY. YOU MUST USE THE CORRECT
PROCEDURE TO APPLY THE ADHESIVE TO THE DUCTS.

Do these steps to apply the new tape to the duct joints:
(a) Clean the duct joint area with a cloth wiper that is moist with
solvent.
(b) Dry the duct joint with a clean cloth wiper before the solvent
dries fully.
(c) Do one of these procedures to apply the tape to the duct
joints:
1) Procedure 1
a) Mix one part of the toluene with two parts of the
adhesive by volume to make the adhesive thin.
b) Apply a 0.020 to 0.030 inch thick Llayer of the adhesive
to one side of the tape and to the end of the duct.

or

Apply a 0.040 to 0.060 thick Llayer of the adhesive
which is 3 inches wide to each end of the duct.
c) Apply the tape to the duct while the adhesive is wet.

NOTE: A maximum of four Llayers of the old tape can be
on the duct at one time. If there are more than
four layers of old tape on the duct, replace
that section of the duct.

d) Make sure that the tape makes a 1.5 inch overlap
(minimum) on each side of the duct joint.

e) Make sure that the ends of the tape overlap by
1 to 2 inches on each other except where a nozzle
opening occurs.
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f) Make sure that the tape makes a 1.5 inch overlap
(minimum) on each side of the duct joint.

g) Make sure the tape is free of wrinkles and air bubbles.

h) Apply a layer of the adhesive to the top of the tape to
make sure that the tape is soaked with adhesive.

i) Let the adhesive dry for a minimum of 4 hours at a
temperature of 65° to 100°F (18.3° to 37.8°C).

NOTE: Do not supply air to the duct until the adhesive
dries fully.

2) Procedure 2 (for duct locations which have limited access)
a) Mix one part of the toluene with two parts of the
adhesive by volume to make the adhesive thin.
b) Apply a 0.040 to 0.060 inch thick Llayer of the adhesive
to the tape.

NOTE: The adhesive must go through the tape and hold
it temporarily to the installation tool.

c) Put the tape on the installation tool so that the side
of the tape with the adhesive does not touch the tool.

d) Put the tape on the installation tool so that the end
of the tape that will be installed first is almost to
the end of the tool.

e) Position the tool so that the top surface of the tool
is down.

f) If the tape does not stick to the tool, put a small
amount of adhesive on the back side of the tape that
touches the tool.

NOTE: The tape with adhesive must stick to the tool so
that it does not touch the duct joint until it
is properly positioned.

g) While the adhesive is still wet, place the tool with
the tape over the distribution duct joint so that the
tape is approximately centered over the joint.

NOTE: A maximum of 4 layers of the used tape can be
on the duct at one time. If there are more than
four layers of used tape on the duct, replace
that section of the duct.

h) Make sure that the tape makes a 1.5 inch overlap
(minimum) on each side of the duct joint.

i) Make sure that the ends of the tape overlap by 1 to 2
inches on each other except where a nozzle opening
occurs.

j) Push down on the bottom surface of the tool so that the
replacement tape evenly touches the ends of the
distribution ducts to be connected.
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k) Hold one end of the tape and move the tool out from
above the distribution duct in the direction of the
other end of the tape.

L) Make sure the tape is free of wrinkles and air bubbles.

m) Apply a layer of the adhesive to the top of the tape to
make sure that the tape is soaked with adhesive.

n) Let the adhesive dry for a minimum of 4 hours at a
temperature of 65° to 100°F (18.3° to 37.8°C).

NOTE: Do not supply air to the duct until the adhesive
dries fully.

S 414-247
(5) 1Install the plenum/nozzle assembly (2):

(a) Position the plenum/nozzle assembly (2) in place below the
duct (1).

(b) Install the mounting screws (5) into the plenum/nozzle
assembly (2) to secure the plenum/nozzle assembly (2) to the
duct (1).

F. Overhead Distribution Duct Test

S 794-236
(1) Do this check of the overhead distribution duct:

(a) Supply pressure to the pneumatic system (AMM 36-00-00/201).

(b) Put the L and R pack switch on the P5 air conditioning panel to
the AUTO position.

(c) Check the distribution duct to make sure there is no leakage of
air at the connections.

G. Put the airplane back to its usual condition

S 414-240

(1) AIRPLANES POST-SB 21-0088;
Connect the overhead distribution duct lanyards (7) to the
brackets (8) on each side of the conditioned air outlet.

S 414-235
(2) 1Install the sculptured ceiling panel (AMM 25-22-01/401).

S 414-242
(3) Install the video monitors (AMM 23-32-02/401).

S 864-234
(4) Remove DO-NOT-OPERATE tags from the L and R PACK selectors on the P5
panel.

S 864-237
(5) Remove DO-NOT-OPERATE tags from the L and R RECIRC FAN switch—Llights
on the P5 panel.

EFFECTIVITY 1 21 _23_01
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S 864—-238
(6) Remove the electrical power if it is not necessary
(AMM 24-22-00/201).

EFFECTIVITY 1 21 _23_01
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ATR CONDITIONING SYSTEM DUCTS — REPAIRS

1. General
A. This procedure gives instructions for the repair of the following types

of air conditioning ducts:

(1) Fiberglass or Kevlar Duct (Fig. 801)
(a) Taped Joint Repair
(b) External Patch Repair
(c) Structural Repair

(2) Polyurethane Foam Duct (Fig. 802)
(a) Taped Joint Repair
(b) Duct End Repair
(c) External Patch Repair
(d) Structural Repair
(e) Inner Lining Repair
(f) Duct Section Replacement

(3) Ducts Insulated with Melamine or Polyimide Foam (Fig. 803)
(a) Rework Ducts Insulated with Polyimide Foam Insulation
(b) Tape Replacement
(c) Insulation Repair
(d) Insulation Replacement

(4) Ducts with Fiberglass Insulation/Flame—Resistant Covering (Fig. 805)
(a) Tape Replacement
(b) Insulation and Covering Repair
(c) Duct Replacement

TASK 21-23-01-308-001
2. Taped Joint Repair — Fiberglass or Kevlar Duct (Fig. 801)
A. General

(1) This procedure gives instructions for the repair of a taped joint
that connects two sections of fiberglass or Kevlar air conditioning
ducts.

(2) This procedure may also be used to make a temporary repair to a
damaged fiberglas or Kevlar air conditioning duct when time is not
available to make a permanent repair or if the materials are not
available to make a permanent repair. If a temporary repair is
made, make the permanent repair as soon as possible.

B. Consumable Materials

(1) Cloth - Glass

(a) GO0031 Cloth — Glass (Fiberglas), minimum 0.007-inch thick
(MIL-C-9084 Type VIII)

(b) GO02454 Fabric — Aromatic Polyamide Fiber (Kevlar), minimum
0.007-inch thick (alternative to the Fiberglas glass cloth)

(2) Plastic sheet — polyethylene or vinyl — commercially available

(3) Primer - Dow Corning 1200

(4) Sandpaper - 320 grit — commercially available

(5) Sealant - Dow Corning 90-006

EFFECTIVITY 1 21 _23_01

ALL
01 Page 801
May 28/07

BOEING PROPRIETARY - Copyright (C) — Unpublished Work - See title page for details.



L22462

BOEFING

757
MAINTENANCE MANUAL

FIBERGLASS 3.0 INCHES
CLOTH (76.2 mm) DUCT

44444# —

GLASS CLOTH TAPE///”( ? ‘k\\\

DUCT JOINT

GLASS CLOTH TAPE

TAPED JOINT REPAIR - FIBERGLASS/KEVLAR DUCT

STOP HOLE DUCT

O/_\/_\_/l
_/
FIBERGLASS CLOTH CUT OR
AND RESIN CRACK
(MIN 2 LAYERS) — <=—— MIN 2.0 INCHES

(50.8 mm)

EXTERNAL PATCH - FIBERGLASS/KEVLAR DUCT

Air Conditioning System Ducts Repair (Fiberglass/Kevlar)
Figure 801 (Sheet 1)
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Figure 801 (Sheet 2)
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(6) Solvent
(a) Solvent - Butyl carbitol (alternative to B01011, Series 91) -
commercially available (AMM 20-30-91/201)
(b) BO01011 Solvent - Series 91, commercially available
(AMM 20-30-91/201)
(7) Squeegee — commercially available
(8) Tape - Glass Cloth, Thermosetting, Pressure-Sensitive Adhesive
(a) GO0511 Tape - Glass Cloth, 3M Scotch brand No.361
(b) G50344 Tape - Glass Cloth, Heavy-Duty, Permacel P—-212HD
(c) Tape - Glass Cloth, Polyken 292 (optional)
(Kendall Company, Boston, MA)
(Tyco/Covalence Adhesives, Franklin, MA)
(9) Tape - Cargo Liner Joint Sealing (alternative to glass cloth tape)
(a) G02361 Tape - Cargo Liner (BMS 5-146, Type 1, Class 1, Grade A)
(b) Tape - Cargo Liner, Polyken 294FR (optional)
(Tyco/Covalence Adhesives, Franklin, MA)
(10) Wiping cloth, Lint—free - commercially available
C. References
(1) AMM 36-00-00/201, Pneumatic - General
D. Prepare for the Repair

S 868-002
(1) Release the pressure from the pneumatic system (AMM 36—-00-00/201).

NOTE: This will make sure that there is no airflow in the ducts
when you do the repair.

S 868-003
(2) On the bleed air control module on the pilots' overhead panel, P5,
put the pack control switches in the OFF position.

S 018-004
(3) Remove the applicable ceiling, sidewall, or floor panels to gain
access to the damaged air conditioning duct joint.

S 018-005
(4) If insulation is installed on the duct joint, remove the insulation.

S 348-006
(5) Do these steps to prepare the damaged area of the duct.

EFFECTIVITY 1 21 _23_01
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WARNING: DO NOT GET SOLVENTS IN YOUR MOUTH, OR YOUR EYES, OR ON
YOUR SKIN. DO NOT BREATHE THE FUMES FROM THE SOLVENTS.
SOLVENTS ARE HAZARDOUS MATERIALS. SOLVENTS MAY BE
FLAMMABLE OR HARMFUL TO THE ENVIRONMENT. REFER TO PRODUCT
MATERIAL SAFETY DATA SHEETS (MSDS) AND LOCAL REQUIREMENTS
FOR PROPER HANDLING PROCEDURES.

(a) Use the solvent and a wiping cloth to clean the damaged area.

(b) Sand the damaged area to remove any remaining adhesive and
contamination.

(c) Use the solvent and a wiping cloth to clean the damaged area.

S 348-007
(6) Cut a piece of the fiberglass or Kevlar cloth that is 3 inches wide
and long enough to wind around the duct a minimum of two times.
E. Repair the Taped Joint

S 348-008
(1) Apply a thin, smooth layer of the primer to the duct joint area and
let it dry at room temperature for a minimum of 1 hour.

S 348-009
(2) Apply the sealant to one side of the fiberglass or Kevlar cloth.

S 348-010
(3) Wind the fiberglass or Kevlar cloth around the duct joint a minimum
of two times.

NOTE: Make sure that the sealant on the fiberglass or Kevlar cloth
is in contact with the duct.

S 348-011

(4) Put a piece of plastic sheet on the fiberglass or Kevlar cloth and
press Llightly with a squeegee or with your hand. Make the
fiberglass or Kevlar cloth smooth from the center to the edges of
the fiberglass or Kevlar cloth to remove any bubbles or any wrinkles
and to remove unwanted resin.

S 348-012
(5) Remove the plastic sheet from the fiberglass or Kevlar cloth and
remove unwanted resin with a wiping cloth.

EFFECTIVITY 1 21 _23_01
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S 348-013
(6) Wind the glass cloth tape around the two edges of the fiberglass or
Kevlar cloth repair.

NOTE: Make sure the tape is flat with no wrinkles or gaps.
F. Put the Airplane Back to Its Usual Condition

S 418-014
(1) If dinsulation was removed from the duct joint, install new
insulation.

S 418-015
(2) Replace the panels or other airplane structure removed to gain
access to the duct joint.

TASK 21-23-01-308-016
3. External Patch Repair - Fiberglass or Kevlar Duct (Fig. 801)
A. General
(1) This procedure gives instructions for the repair of a crack or cut
in a fiberglass or Kevlar air conditioning duct with an external
patch.
(2) An external patch is applicable when the cut or the crack is less
than 1/4 inch wide and is less than 3 inches long.
B. Consumable Materials
(1) Cloth - Glass
(a) GO0031 Cloth - Glass, Finished, For Resin Laminates
minimum 0.007-inch thick, SAE-AMS-C-9084
(Supercedes MIL-C-9084)
(b) G02454 Fabric — Aromatic Polyamide Fiber (Kevlar),
minimum 0.007-1inch thick (alternative to the
Fiberglass glass cloth)
(2) G50305 Sheeting - Plastic — polyethylene or vinyl,
commercially available
(3) Resin - Fiberglass (two part resin system, resin and hardener)
(a) G50400 Resin — Fiberglass, BMS 8-201 Type IV
(Supercedes BMS 8-201 Type II)
(b) G50399 Resin - Fiberglass, BMS 8-201 Type III
(Supersedes BMS 8-201 Type I)
(c) GO02137 Resin — Polyester, Hetron 92 (alternate)

NOTE: For the repair of fiberglass ducts only.

(4) Sandpaper - 320 grit — commercially available

EFFECTIVITY 1 21 _23_01
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Solvent

(a) BO01027 Solvent - Butyl carbitol (alternative to BO1011,
Series 91 solvent)

(b) BO01011 Solvent - Series 91, commercially available

(AMM 20-30-91/201)

G0O0034 Cotton Wiper — BMS 15-5, Process Cleaning Absorbent Wiper
(Cheesecloth, Gauze)

Squeegee — commercially available

C. References

(D)

AMM 36-00-00/201, Pneumatic - General

D. Prepare for the Repair

(D)

2

3

(4

(5

EFFECTIVITY

S 868-017
Release the pressure from the pneumatic system (AMM 36-00-00/201)

NOTE: This will make sure that there is no airflow in the ducts
when you do the repair.

S 868-018
On the bleed air control module on the pilots' overhead panel, P5,
put the pack control switches in the OFF position.

S 018-019
Remove the applicable ceiling, sidewall, or floor panels to gain
access to the damaged air conditioning duct.

S 018-020
If insulation is installed on the duct, remove the insulation.

S 348-021
Do these steps to prepare the damaged area of the duct.

WARNING: DO NOT GET SOLVENTS IN YOUR MOUTH, OR YOUR EYES, OR ON
YOUR SKIN. DO NOT BREATHE THE FUMES FROM THE SOLVENTS.
SOLVENTS ARE HAZARDOUS MATERIALS. SOLVENTS MAY BE
FLAMMABLE OR HARMFUL TO THE ENVIRONMENT. REFER TO PRODUCT
MATERIAL SAFETY DATA SHEETS (MSDS) AND LOCAL REQUIREMENTS
FOR PROPER HANDLING PROCEDURES.

(a) Use the solvent and a wiping cloth to clean the damaged area.

(b) Drill a hole at each end of the cut or crack to prevent the cut
or crack from getting larger. The holes should be a maximum of
1/16 1inch diameter.

(c) Sand the damaged area to remove any remaining adhesive and
contamination.

(d) Use the solvent and a wiping cloth to clean the damaged area.

| 21-23-01
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S 348-022

Prepare the Fiberglass or Kevlar cloth.

(a) Cut sufficient pieces of fiberglass or Kevlar cloth to equal
the thickness of the duct.

(b) Cut the fiberglass or Kevlar cloth pieces 1/2 inch Llarger on
all sides than the damage.

(c) Round the corners of the pieces of fiberglass or Kevlar cloth.

S 348-023
Prepare the applicable resin.

E. Repair the Air Conditioning Duct

(D)

2

3

(4

(5

6

9]

EFFECTIVITY

S 348-024
Apply a thin, smooth Llayer of resin to the duct where the fiberglass
or Kevlar cloth will be applied.

NOTE: Make sure the area of the resin is larger than the size and
shape of the fiberglass or Kevlar cloth pieces.

S 348-025
Put a piece of fiberglass or Kevlar cloth on the resin so that it
extends beyond the cut or crack a minimum of 1/2 inch on all sides.

S 348-026
Soak the fiberglass or Kevlar cloth with the applicable resin.

S 348-027

Put a piece of plastic sheet on the fiberglass or Kevlar cloth and
press lightly with a squeegee or with your hand. Make the
fiberglass or Kevlar cloth smooth from the center to the edges of
the cloth to remove any bubbles or any wrinkles and to remove
unwanted resin.

S 348-028
Remove the plastic sheet from the fiberglass or Kevlar cloth and
remove unwanted resin with a wiping cloth.

S 348-029
Put another piece of the fiberglass or Kevlar cloth on the first
piece, soak it with resin, and make it smooth.

NOTE: Continue using the same procedure until the thickness of the

patch equals the thickness of the duct.

S 348-030
Let the resin cure for 24 hours at room temperature.

| 21-23-01
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F. Put the Airplane Back to Its Usual Condition

S 418-031
(1) If insulation was removed from the duct joint, install new
insulation.

S 418-032
(2) Replace the panels or other airplane structure removed to gain
access to the duct joint.

TASK 21-23-01-308-033
4. Structural Repair — Fiberglass or Kevlar Duct (Fig. 801)
A. General

(1) This procedure gives instructions for making a structural repair to
a fiberglass or Kevlar air conditioning duct.

(2) A structural repair is applicable when the damage to the air
conditioning duct is a cut or a hole that is more than 1/4 inch wide
and more than 3 inches long but less than 5 percent of the total
surface area of the duct. If the damage is more than 5 percent of
the total surface area of the duct, replace the duct section.

B. Consumable Materials

(1) Cloth - Glass

(a) GO0031 Cloth - Glass, Finished, For Resin Laminates
minimum 0.007-inch thick, SAE-AMS-C-9084
(Supercedes MIL-C-9084)
(b) G02454 Fabric — Aromatic Polyamide Fiber (Kevlar),
minimum 0.007-1inch thick (alternative to the
Fiberglass glass cloth)

(2) G50305 Sheeting - Plastic — polyethylene or vinyl,

commercially available

(3) Resin - Fiberglass (two part resin system, resin and hardener)
(a) G50400 Resin — Fiberglass, BMS 8-201 Type IV

(Supercedes BMS 8-201 Type II)
(b) G50399 Resin — Fiberglass, BMS 8-201 Type III

(Supersedes BMS 8-201 Type I)
(c) GO02137 Resin — Polyester, Hetron 92 (alternate)

NOTE: For the repair of fiberglass ducts only.

(4) Sandpaper - 320 grit — commercially available

EFFECTIVITY 1 21 _23_01
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Solvent

(a) BO01027 Solvent - Butyl carbitol (alternative to BO1011,
Series 91 solvent)

(b) BO01011 Solvent - Series 91, commercially available

(AMM 20-30-91/201)

G0O0034 Cotton Wiper — BMS 15-5, Process Cleaning Absorbent Wiper
(Cheesecloth, Gauze)

Squeegee — commercially available

C. References

(D)

AMM 36-00-00/201, Pneumatic - General

D. Prepare for the Repair

(D)

2

3

(4

(5

EFFECTIVITY

S 868-034
Release the pressure from the pneumatic system (AMM 36-00-00/201).

NOTE: This will make sure that there is no airflow in the ducts

when you do the repair.

S 868-035
On the bleed air control module on the pilots' overhead panel, P5,
put the pack control switches in the OFF position.

S 018-036
Remove the applicable ceiling, sidewall, or floor panels to gain
access to the damaged air conditioning duct.

S 018-037
If insulation is installed on the duct, remove the insulation.

S 348-038
Do these steps to prepare the damaged area of the duct.

WARNING: DO NOT GET SOLVENTS IN YOUR MOUTH, OR YOUR EYES, OR ON

YOUR SKIN. DO NOT BREATHE THE FUMES FROM THE SOLVENTS.
SOLVENTS ARE HAZARDOUS MATERIALS. SOLVENTS MAY BE
FLAMMABLE OR HARMFUL TO THE ENVIRONMENT. REFER TO PRODUCT
MATERIAL SAFETY DATA SHEETS (MSDS) AND LOCAL REQUIREMENTS
FOR PROPER HANDLING PROCEDURES.

(a) Use the solvent and a wiping cloth to clean the damaged area.

(b) Cut away the damaged area to make a rounded opening with a
smooth shape. Cut the sides of the opening at an angle to make
a taper of 1/2 inch between each ply of material.

(c) Sand the edge of the opening to make a smooth surface.

(d) Sand the surface of the duct around the opening a distance of
1/2 inch for each ply in the duct. For example, if there are 6
plies, sand 3 inches from the opening on all sides (1/2 x 6 = 3
inches).

(e) Use the solvent and a wiping cloth to clean the edge of the
opening and the sanded surface of the duct.

| 21-23-01
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S 348-039
(6) Prepare the Fiberglass or Kevlar cloth.

(a) Cut sufficient pieces of fiberglass or Kevlar cloth to equal
the thickness of the duct.

(b) Cut each piece of fiberglass or Kevlar cloth 1/2 inch larger to
fit the taper of the opening.

(c) Cut one piece of fiberglass or Kevlar cloth a minimum of 2
inches Llarger on all sides than the opening in the duct.

S 348-040
(7) Cut a piece of plastic sheet 2 to 3 inches larger on all sides than
the opening.

S 348-041
(8) Cut a piece of cardboard or aluminum 2 to 3 inches larger than the
opening on all sides.

S 348-042
(9) Attach the plastic sheet to the inside of the opening with adhesive
tape so that it covers the opening.

S 348-043

(10) Attach the cardboard or aluminum to the inside of the opening with
adhesive tape so that it covers the opening and provides support for
the plastic sheet.

S 348-044
(11) Prepare the applicable resin.
E. Repair the Air Conditioning Duct

S 348-045
(1) Apply a thin, smooth layer of resin to the plastic sheet in the
opening in the duct.

S 348-046
(2) Put a piece of fiberglass or Kevlar cloth in the opening over the
plastic sheet so that it covers the opening completely.

S 348-047
(3) Soak the fiberglass or Kevlar cloth with the applicable resin.

S 348-048

(4) Put a piece of plastic sheet on the fiberglass or Kevlar cloth and
press Llightly with a squeegee or with your hand. Make the
fiberglass or Kevlar cloth smooth from the center to the edges of
the cloth to remove any bubbles or any wrinkles and to remove
unwanted resin.

EFFECTIVITY 1 21 _23_01
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S 348-049
Remove the plastic sheet from the fiberglass or Kevlar cloth and
remove unwanted resin with a wiping cloth.

S 348-050

Put another piece of fiberglass or Kevlar cloth on the first piece
so that it covers the opening, soak it with resin, and make it
smooth.

NOTE: Continue using the same procedure until the thickness of the
patch equals the thickness of the duct.

S 348-051

Put the last piece of fiberglass or Kevlar cloth on top of the patch
so it extends beyond the opening a minimum of 2 inches on all sides.
Make the fiberglass or Kevlar cloth smooth from the center to the
edges of the cloth to remove any bubbles or any wrinkles and to
remove unwanted resin.

S 348-052

WARNING: DO NOT GET SOLVENTS IN YOUR MOUTH, OR YOUR EYES, OR ON YOUR

€:))

6°D)

SKIN. DO NOT BREATHE THE FUMES FROM THE SOLVENTS. SOLVENTS
ARE HAZARDOUS MATERIALS. SOLVENTS MAY BE FLAMMABLE OR HARMFUL
TO THE ENVIRONMENT. REFER TO PRODUCT MATERIAL SAFETY DATA
SHEETS (MSDS) AND LOCAL REQUIREMENTS FOR PROPER HANDLING
PROCEDURES.

Wipe the duct around the patch with a wiping cloth and solvent to
remove unwanted resin.

S 348-053
Let the resin to cure for 24 hours at room temperature.

F. Put the Airplane Back to Its Usual Condition

(D)

2

EFFECTIVITY

S 418-054
If insulation was removed from the duct joint, install new
insulation.

S 418-055
Replace the panels or other airplane structure removed to gain
access to the duct joint.

| 21-23-01
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TASK 21-23-01-308-056
5. Taped Joint Repair — Polyurethane Foam Duct (Fig. 802)
A. General
(1) This procedure gives instructions for the repair of the taped joint
that connects sections of polyurethane foam air conditioning duct.
(2) This procedure may also be used to make a temporary repair to a
damaged polyurethane foam air conditioning duct when time is not
available to make a permanent repair or if the materials are not
available to make a permanent repair. If a temporary repair is
made, make the permanent repair as soon as possible.
B. Consumable Materials
(1) GO00031 Cloth — Glass, Finished, For Resin Laminates minimum
0.007=1inch thick, SAE-AMS-C-9084
(Supercedes MIL-C-9084)
(2) G50305 Sheeting - Plastic — polyethylene or vinyl,
commercially available
(3) Resin - Fiberglass (two part resin system, resin and hardener)
(a) G50400 Resin — Fiberglass, BMS 8-201 Type IV
(Supercedes BMS 8-201 Type II)
(b) G50399 Resin - Fiberglass, BMS 8-201 Type III
(Supersedes BMS 8-201 Type I)
(c) GO02137 Resin — Polyester, Hetron 92 (alternate)

NOTE: For the repair of fiberglass ducts only.

(4) Solvent
(a) B01027 Solvent - Butyl carbitol (alternative to BO1011,
Series 91 solvent)
(b) BO01011 Solvent - Series 91, commercially available
(AMM 20-30-91/201)
(5) GO0034 Cotton Wiper — BMS 15-5, Process Cleaning Absorbent Wiper
(Cheesecloth, Gauze)
(6) Squeegee — commercially available
C. References
(1) AMM 36-00-00/201, Pneumatic - General
D. Prepare for the Repair

S 868-057
(1) Release the pressure from the pneumatic system (AMM 36—-00-00/201).

NOTE: This will make sure that there is no airflow in the ducts
when you do the repair.

S 868-058
(2) On the bleed air control module on the pilots' overhead panel, P5,
put the pack control switches in the OFF position.
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S 018-059
(3) Remove the applicable ceiling, sidewall, or floor panels to gain
access to the damaged air conditioning duct joint.

S 018-060
(4) If dinsulation is installed on the duct, remove the insulation.

S 868-061
(5) Do these steps to prepare the damaged area of the duct.

WARNING: DO NOT GET SOLVENTS IN YOUR MOUTH, OR YOUR EYES, OR ON
YOUR SKIN. DO NOT BREATHE THE FUMES FROM THE SOLVENTS.
SOLVENTS ARE HAZARDOUS MATERIALS. SOLVENTS MAY BE
FLAMMABLE OR HARMFUL TO THE ENVIRONMENT. REFER TO PRODUCT
MATERIAL SAFETY DATA SHEETS (MSDS) AND LOCAL REQUIREMENTS
FOR PROPER HANDLING PROCEDURES.

(a) Use the solvent and a wiping cloth to clean the damaged area.

(b) Sand the damaged area to remove any remaining adhesive and
contamination.

(c) Use the solvent and a wiping cloth to clean the damaged area.

S 348-062
(6) Examine the end of each air conditioning duct for damage.

S 348-063

(7) If the duct lining is damaged so that the foam core of the duct
shows, then do the Duct End Repair — Polyurethane Foam Duct
procedure below.

S 348-064
(8) Cut a piece of the fiberglass cloth that is 3 inches wide and is
long enough to wind around the duct a minimum of two times.

S 348-065
(9) Prepare the resin.
E. Repair the Taped Joint

S 348-066
(1) Apply resin to the duct ends.

S 348-067
(2) Let the resin partially dry until it is sticky.

EFFECTIVITY 1 21 _23_01

ALL
01 Page 816
Jan 28/07

BOEING PROPRIETARY - Copyright (C) — Unpublished Work - See title page for details.



BOEFING

757
MAINTENANCE MANUAL

S 348-068
(3) Press the duct ends together by aligning the installation
checkmarks.

S 348-069
(4) Apply a thin, smooth layer of resin to the joint area a minimum of 2
inches wider than the duct joint.

S 348-070

(5) Apply resin to one side of the fiberglass cloth.
S 348-071

(6) Wind the fiberglass cloth around the duct joint a minimum of two
times.

NOTE: Make sure the resin on the fiberglass cloth is in contact
with the duct.

S 348-072

(7) Put a plastic sheet on the fiberglass cloth and press Llightly with a
squeegee or with your hand. Make the fiberglass cloth smooth from
the center to the edges of the cloth to remove any bubbles or any
wrinkles and to remove unwanted resin.

S 348-073
(8) Let the resin cure for 24 hours at room temperature.
F. Put the Airplane Back to Its Usual Condition

S 418-074
(1) If dinsulation was removed from the duct joint, install new
insulation.

S 418-075
(2) Replace the panels or other airplane structure removed to gain
access to the duct joint.

TASK 21-23-01-308-076
6. Duct End Repair — Polyurethane Foam Duct (Fig. 802)
A. General
(1) This procedure gives instructions for the repair of the end of a
polyurethane foam air conditioning duct. This procedure is done if
the lining that covers the polyurethane foam at the duct end is
damaged and the polyurethane foam is exposed.
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(2) This procedure may be required when doing the repair of a taped duct
joint.
B. Consumable Materials
(1) GO0034 Cotton Wiper — BMS 15-5, Process Cleaning Absorbent Wiper
(Cheesecloth, Gauze)
(2) G50305 Sheeting - Plastic — polyethylene or vinyl,
commercially available
(3) Resin - Fiberglass (two part resin system, resin and hardener)
(a) G50400 Resin — Fiberglass, BMS 8-201 Type IV
(Supercedes BMS 8-201 Type II)
(b) G50399 Resin - Fiberglass, BMS 8-201 Type III
(Supersedes BMS 8-201 Type I)
(c) G02137 Resin — Polyester, Hetron 92 (alternate)

NOTE: For the repair of fiberglass ducts only.

(4) Solvent
(a) B01027 Solvent - Butyl carbitol (alternative to BO1011,
Series 91 solvent)
(b) BO01011 Solvent - Series 91, commercially available
(AMM 20-30-91/201)
(5) GO0034 Cotton Wiper — BMS 15-5, Process Cleaning Absorbent Wiper
(Cheesecloth, Gauze)
(6) Squeegee — commercially available
C. References
(1) AMM 36-00-00/201, Pneumatic - General
D. Prepare for the Repair

S 868-077
(1) Release the pressure from the pneumatic system (AMM 36—-00-00/201).

NOTE: This will make sure that there is no airflow in the ducts
when you do the repair.

S 868-078
(2) On the bleed air control module on the pilots' overhead panel, P5,
the pack control switches in the OFF position.

S 018-079
(3) Remove the applicable ceiling, sidewall, or floor panels to gain
access to the damaged air conditioning duct.

S 018-080
(4) If dinsulation is installed on the duct joints, remove the
insulation.

S 348-081
(5) Do these steps to prepare the damaged area of the duct.
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WARNING: DO NOT GET SOLVENTS IN YOUR MOUTH, OR YOUR EYES, OR ON
YOUR SKIN. DO NOT BREATHE THE FUMES FROM THE SOLVENTS.
SOLVENTS ARE HAZARDOUS MATERIALS. SOLVENTS MAY BE
FLAMMABLE OR HARMFUL TO THE ENVIRONMENT. REFER TO PRODUCT
MATERIAL SAFETY DATA SHEETS (MSDS) AND LOCAL REQUIREMENTS
FOR PROPER HANDLING PROCEDURES.

(a) Use the solvent and a wiping cloth to clean the damaged area.

NOTE: Clean the duct end area and the inside and outside of
the duct a minimum of 1 inch from the duct end.

(b) Sand the damaged area to remove any remaining adhesive and
contamination.
(c) Use the solvent and a wiping cloth to clean the damaged area.

S 348-082
(6) Prepare the fiberglass cloth.
(a) Cut a piece of fiberglass cloth the length of the outside
circumference of the duct.
(b) The fiberglass cloth should have the width needed to overlap
the duct end and the inside and outside of the duct a minimum
of 1/2 1inch.

S 348-083
(7) Prepare the resin.
E. Repair the Duct End

S 348-084
(1) Apply a thin, smooth layer of resin on the duct end and on the
surface of the duct a minimum of 1/2 inch from the duct end.

S 348-085
(2) Wind the fiberglass cloth around the duct end so that is overlaps a
minimum of 1/2 inch on both sides of the end.

S 348-086
(3) Soak the fiberglass cloth with the applicable resin.

S 348-087

(4) Put a piece of plastic sheet on the fiberglass cloth and press
Lightly with a squeegee or with your hand. Make the fiberglass
cloth smooth from the center to the edges of the cloth to remove any
bubbles or any wrinkles and to remove unwanted resin.
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S 348-088
(5) Let the resin cure for 24 hours at room temperature.

S 348-089

WARNING: DO NOT GET SOLVENTS IN YOUR MOUTH, OR YOUR EYES, OR ON YOUR
SKIN. DO NOT BREATHE THE FUMES FROM THE SOLVENTS. SOLVENTS
ARE HAZARDOUS MATERIALS. SOLVENTS MAY BE FLAMMABLE OR HARMFUL
TO THE ENVIRONMENT. REFER TO PRODUCT MATERIAL SAFETY DATA
SHEETS (MSDS) AND LOCAL REQUIREMENTS FOR PROPER HANDLING
PROCEDURES.

(6) Clean the area with a wiping cloth and solvent to remove unwanted
resin.
F. Put the Airplane Back to Its Usual Condition

S 418-090
(1) If dinsulation was removed from the duct joint, install new
insulation.

S 418-091
(2) Replace the panels or other airplane structure removed to gain
access to the duct joint.

TASK 21-23-01-308-092
7. External Patch Repair - Polyurethane Foam Duct (Fig. 802)
A. General
(1) This procedure gives instructions for the repair of a polyurethane
foam air conditioning duct if the damage is less than 1/4 inch deep
less than 1 inch long and the inner Llining is not damaged. If the
damage is larger, do the Structural Repair - Polyurethane Foam Duct
procedure below.
B. Consumable Materials
(1) GO00031 Cloth — Glass, Finished, For Resin Laminates minimum
0.007=1inch thick, SAE-AMS-C-9084
(Supercedes MIL-C-9084)
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(2) G50305 Sheeting - Plastic — polyethylene or vinyl,
commercially available
(3) Resin — Fiberglass (two part resin system, resin and hardener)
(a) G50400 Resin — Fiberglass, BMS 8-201 Type IV
(Supercedes BMS 8-201 Type II)
(b) G50399 Resin — Fiberglass, BMS 8-201 Type III
(Supersedes BMS 8-201 Type I)
(c) GO02137 Resin — Polyester, Hetron 92 (alternate)

NOTE: For the repair of fiberglass ducts only.

(4) Solvent
(a) B01027 Solvent - Butyl carbitol (alternative to BO1011,
Series 91 solvent)
(b) BO01011 Solvent - Series 91, commercially available
(AMM 20-30-91/201)
(5) GO0034 Cotton Wiper — BMS 15-5, Process Cleaning Absorbent Wiper
(Cheesecloth, Gauze)
(6) Squeegee — commercially available
C. References
(1) AMM 36-00-00/201, Pneumatic - General
D. Prepare for the Repair

S 868-093
(1) Release the pressure from the pneumatic system (AMM 36—-00-00/201).

NOTE: This will make sure that there is no airflow in the ducts
when you do the repair.

S 868-094
(2) On the bleed air control module on the pilots' overhead panel, P5,
put the pack control switches in the OFF position.

S 018-095
(3) Remove the applicable ceiling, sidewall, or floor panels to gain
access to the damaged air conditioning duct joint.

S 018-096
(4) If insulation is installed on the duct joint, remove the insulation.

S 348-097
(5) Examine the inner surface of the duct for damage.

S 348-098
(6) If the inner Llining is damaged, then do the Duct Section Replacement
— Polyurethane Foam Duct procedure below.
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S 348-099

(7) Examine the damage to the duct. If the damage is more than 3 inches
long or more than 5 square inches in area, do the Duct Section
Replacement — Polyurethane Foam Duct procedure below.

S 348-100
(8) Do these steps to prepare the damaged area of the duct:

WARNING: DO NOT GET SOLVENTS IN YOUR MOUTH, OR YOUR EYES, OR ON
YOUR SKIN. DO NOT BREATHE THE FUMES FROM THE SOLVENTS.
SOLVENTS ARE HAZARDOUS MATERIALS. SOLVENTS MAY BE
FLAMMABLE OR HARMFUL TO THE ENVIRONMENT. REFER TO PRODUCT
MATERIAL SAFETY DATA SHEETS (MSDS) AND LOCAL REQUIREMENTS
FOR PROPER HANDLING PROCEDURES.

(a) Use the solvent and a wiping cloth to clean the damaged area.

(b) Sand the damaged area to remove any remaining adhesive and
contamination.

(c) Use the solvent and a wiping cloth to clean the damaged area.

S 348-101
(9) Prepare the fiberglass cloth.
(a) Cut two pieces of the fiberglass cloth 1/2 inch larger on all
sides than the damaged area.
(b) Round the corners of the fiberglass cloth pieces.

S 348-102
(10) Prepare the resin.
E. Repair the Duct

S 348-103
(1) Apply a thin, smooth layer of resin to the duct where the fiberglass
cloth will be applied.

NOTE: Make sure the area of the resin is larger than the size and
shape of the fiberglass cloth.

S 348-104
(2) Put a piece of fiberglass cloth on the resin so that it extends
beyond the damaged area a minimum of 1/2 inch to all sides.

S 348-105
(3) Soak the fiberglass cloth with the applicable resin.

S 348-106

(4) Put a piece of plastic sheet on the fiberglass cloth and press
Lightly with a squeegee or with your hand. Make the fiberglass
cloth smooth from the center to the edges of the cloth to remove any
bubbles or any wrinkles and to remove unwanted resin.
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S 348-107
(5) Remove the plastic sheet from the fiberglass cloth and remove
unwanted resin with a wiping cloth.

S 348-108
(6) Follow the same procedure to apply the second piece of the
fiberglass cloth.

S 348-109
(7) Let the resin cure for 24 hours at room temperature.

S 348-110

WARNING: DO NOT GET SOLVENTS IN YOUR MOUTH, OR YOUR EYES, OR ON YOUR
SKIN. DO NOT BREATHE THE FUMES FROM THE SOLVENTS. SOLVENTS
ARE HAZARDOUS MATERIALS. SOLVENTS MAY BE FLAMMABLE OR HARMFUL
TO THE ENVIRONMENT. REFER TO PRODUCT MATERIAL SAFETY DATA
SHEETS (MSDS) AND LOCAL REQUIREMENTS FOR PROPER HANDLING
PROCEDURES.

(8) Remove unwanted resin from the edges of the fiberglass cloth with a
wiping cloth soaked with solvent.
F. Put the Airplane Back to Its Usual Condition

S 418-111
(1) If dinsulation was removed from the duct joint, install new
insulation.

S 418-112
(2) Replace the panels or other airplane structure removed to gain
access to the duct joint.

TASK 21-23-01-308-113
8. Structural Repair — Polyurethane Foam Duct (Fig. 802)
A. General
(1) This procedure gives instructions for making a structural repair to
a polyurethane foam air conditioning duct. A structural repair
replaces the polyurethane foam in the surface of the duct if the
damage or deterioration to the polyurethane foam is greater than 1/4
inch deep and 1 inch long, but the inner Llining is not damaged.
B. Consumable Materials
(1) GO00031 Cloth — Glass, Finished, For Resin Laminates minimum
0.007=1inch thick, SAE-AMS-C-9084
(Supercedes MIL-C-9084)
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(2) GO0077 Foam — Flame Retardant Rigid Urethane
(BMS 8-133 Type I Grade 20 Form A)
(3) G50305 Sheeting - Plastic — polyethylene or vinyl,
commercially available
(4) Resin — Fiberglass (two part resin system, resin and hardener)
(a) G50400 Resin — Fiberglass, BMS 8-201 Type IV
(Supercedes BMS 8-201 Type II)
(b) G50399 Resin — Fiberglass, BMS 8-201 Type III
(Supersedes BMS 8-201 Type I)
(c) GO02137 Resin — Polyester, Hetron 92 (alternate)

NOTE: For the repair of fiberglass ducts only.

(5) A50042 Compound — Honeycomb Edge Filling and Potting
BMS 5-28, Type 19 (Epocast 1619A/B)
(6) Sandpaper — 320 grit — commercially available
(7) Solvent
(a) B01027 Solvent - Butyl carbitol (alternative to BO1011,
Series 91 solvent)
(b) BO01011 Solvent - Series 91, commercially available
(AMM 20-30-91/201)
(8) GO0034 Cotton Wiper — BMS 15-5, Process Cleaning Absorbent Wiper
(Cheesecloth, Gauze)
(9) Squeegee — commercially available
C. References
(1) AMM 36-00-00/201, Pneumatic - General
D. Prepare for the Repair

S 868-114
(1) Release the pressure from the pneumatic system (AMM 36—-00-00/201).

NOTE: This will make sure that there is no airflow in the ducts
when you do the repair.

S 868-115
(2) On the bleed air control module on the pilots' overhead panel, P5,
put the pack control switches in the OFF position.

S 018-116
(3) Remove the applicable ceiling, sidewall, or floor panels to gain
access to the damaged air conditioning duct joint.

S 018-117
(4) If insulation is installed on the duct joint, remove the insulation.

S 348-118
(5) Examine the inner surface of the duct for damage.
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S 348-119
(6) If the inner Llining is damaged, then do the Duct Section
Replacement — Polyurethane Foam Duct procedure below.

S 348-120

(7) Examine the damage to the duct. If the damage is more than half the
thickness of the foam duct material, then do the Duct Section
Replacement — Polyurethane Foam Duct procedure below.

S 348-121
(8) Do these steps to prepare the air conditioning duct.
(a) Remove the damaged portion of the outer Llining and the damaged
foam material.

WARNING: DO NOT GET SOLVENTS IN YOUR MOUTH, OR YOUR EYES, OR ON
YOUR SKIN. DO NOT BREATHE THE FUMES FROM THE SOLVENTS.
SOLVENTS ARE HAZARDOUS MATERIALS. SOLVENTS MAY BE
FLAMMABLE OR HARMFUL TO THE ENVIRONMENT. REFER TO PRODUCT
MATERIAL SAFETY DATA SHEETS (MSDS) AND LOCAL REQUIREMENTS
FOR PROPER HANDLING PROCEDURES.

(b) Use the solvent and a wiping cloth to clean the damaged area.

(c) Sand the duct outer surface a minimum of 2 inches from the
edges of the damaged area to remove any remaining adhesive and
contamination.

(d) Use the solvent and a wiping cloth to clean the damaged area.

S 348-122
(9) Cut a piece of the polyurethane foam to fit the area where the
damaged foam was removed.

NOTE: Put the foam in the opening to make sure it is the correct
size and shape.

S 348-123
(10) Prepare the fiberglass cloth.
(a) Cut two pieces of the fiberglass cloth 2 inches larger on all
sides than the damaged area.
(b) Round the corners of the fiberglass cloth pieces.

S 348-124
(11) Prepare the potting compound.
E. Repair the Duct

S 348-125
(1) Apply the potting compound to the area where the polyurethane foam
was removed.
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S 348-126
(2) Put the piece of polyurethane foam in the area where the damaged
foam was removed.

S 348-127

(3) Put a piece of plastic sheet on the piece of polyurethane foam and
press on it to align the surface of the piece with the surface of
the duct.

S 348-128

WARNING: DO NOT GET SOLVENTS IN YOUR MOUTH, OR YOUR EYES, OR ON YOUR
SKIN. DO NOT BREATHE THE FUMES FROM THE SOLVENTS. SOLVENTS
ARE HAZARDOUS MATERIALS. SOLVENTS MAY BE FLAMMABLE OR HARMFUL
TO THE ENVIRONMENT. REFER TO PRODUCT MATERIAL SAFETY DATA
SHEETS (MSDS) AND LOCAL REQUIREMENTS FOR PROPER HANDLING
PROCEDURES.

(4) Remove any unwanted resin from the edges of the piece of
polyurethane foam with a wiping cloth soaked with solvent.

S 348-129

(5) Leave the plastic sheet on the repair area and let the potting
compound cure for 5 hours at 125°F. Apply heat with a heat gun,
heat Llamp or heating blanket.

S 348-130
(6) Remove the plastic sheet and smooth the surface of the foam with
sandpaper.

S 348-131

WARNING: DO NOT GET SOLVENTS IN YOUR MOUTH, OR YOUR EYES, OR ON YOUR
SKIN. DO NOT BREATHE THE FUMES FROM THE SOLVENTS. SOLVENTS
ARE HAZARDOUS MATERIALS. SOLVENTS MAY BE FLAMMABLE OR HARMFUL
TO THE ENVIRONMENT. REFER TO PRODUCT MATERIAL SAFETY DATA
SHEETS (MSDS) AND LOCAL REQUIREMENTS FOR PROPER HANDLING
PROCEDURES.

(7) Use the solvent and a wiping cloth to remove any dust from the duct.

S 348-132
(8) Prepare the applicable resin.

EFFECTIVITY 1 21 _23_01

ALL
01 Page 826
Jan 28/07

BOEING PROPRIETARY - Copyright (C) — Unpublished Work - See title page for details.



BOEFING

757
MAINTENANCE MANUAL

S 348-133
(9) Put a piece of the fiberglass cloth on the resin so that it extends
beyond the damaged area a minimum of 2 inches on all sides.

S 348-134
(10) Soak the fiberglass cloth with the applicable resin.

S 348-135

(11) Put a piece of plastic sheet on the fiberglass cloth and press
Lightly with a squeegee or with your hand. Make the fiberglass
cloth smooth from the center to the edges of the cloth to remove any
bubbles or any wrinkles and to remove unwanted resin.

S 348-136
(12) Remove the plastic sheet from the fiberglass cloth and remove
unwanted resin with a wiping cloth.

S 348-137
(13) Follow the same procedure to apply the second piece of the
fiberglass cloth.

S 348-138
(14) Let the resin cure for 24 hours at room temperature.

S 348-139

WARNING: DO NOT GET SOLVENTS IN YOUR MOUTH, OR YOUR EYES, OR ON YOUR
SKIN. DO NOT BREATHE THE FUMES FROM THE SOLVENTS. SOLVENTS
ARE HAZARDOUS MATERIALS. SOLVENTS MAY BE FLAMMABLE OR HARMFUL
TO THE ENVIRONMENT. REFER TO PRODUCT MATERIAL SAFETY DATA
SHEETS (MSDS) AND LOCAL REQUIREMENTS FOR PROPER HANDLING
PROCEDURES.

(15) Remove unwanted resin from the edges of the repaired area with a
wiping cloth soaked with solvent.
F. Put the Airplane Back to Its Usual Condition

S 418-140
(1) If dinsulation was removed from the duct joint, install new
insulation.

S 418-141
(2) Replace the panels or other airplane structure removed to gain
access to the duct joint.
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TASK 21-23-01-308-142
9. Inner Lining Repair - Polyurethane Foam Duct (Fig. 802)
A. General
(1) This procedure gives instructions for the repair of the inner Llining
on a polyurethane foam air conditioning duct. Use this procedure if
the inner lining has peeled away from the duct but the polyurethane
foam is not damaged.
(2) If the polyurethane foam is damaged, do the Duct Section
Replacement — Polyurethane Foam procedure below.
B. Consumable Materials
(1) GO00031 Cloth — Glass, Finished, For Resin Laminates minimum
0.007=1inch thick, SAE-AMS-C-9084
(Supercedes MIL-C-9084)
(2) G50305 Sheeting - Plastic — polyethylene or vinyl,
commercially available
(3) Resin - Fiberglass (two part resin system, resin and hardener)
(a) G50400 Resin — Fiberglass, BMS 8-201 Type IV
(Supercedes BMS 8-201 Type II)
(b) G50399 Resin - Fiberglass, BMS 8-201 Type III
(Supersedes BMS 8-201 Type I)
(c) GO02137 Resin — Polyester, Hetron 92 (alternate)

NOTE: For the repair of fiberglass ducts only.

(4) Solvent
(a) B01027 Solvent - Butyl carbitol (alternative to B0O1011,
Series 91 solvent)
(b) BO01011 Solvent - Series 91, commercially available
(AMM 20-30-91/201)
(5) GO0034 Cotton Wiper — BMS 15-5, Process Cleaning Absorbent Wiper
(Cheesecloth, Gauze)
(6) Squeegee — commercially available
C. References
(1) AMM 36-00-00/201, Pneumatic - General
D. Prepare for the Repair

S 868-143
(1) Release the pressure from the pneumatic system (AMM 36—-00-00/201).

NOTE: This will make sure that there is no airflow in the ducts
when you do the repair.

S 868-144
(2) On the bleed air control module on the pilots' overhead panel, P5,
put the pack control switches in the OFF position.

S 018-145
(3) Remove the applicable ceiling, sidewall, or floor panels to gain
access to the damaged air conditioning duct.
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S 018-146
(4) If dinsulation is installed on the duct joint, remove the insulation.

S 348-147
(5) Do these steps to prepare the damaged area of the duct.
(a) Cut away the inner Llining that has peeled away from the foam.
Do not damage the polyurethane foam.
(b) Examine the polyurethane foam for damage. If the polyurethane
foam is damaged, then do the Duct Section Replacement -
Polyurethane Foam Duct procedure below.

WARNING: DO NOT GET SOLVENTS IN YOUR MOUTH, OR YOUR EYES, OR ON
YOUR SKIN. DO NOT BREATHE THE FUMES FROM THE SOLVENTS.
SOLVENTS ARE HAZARDOUS MATERIALS. SOLVENTS MAY BE
FLAMMABLE OR HARMFUL TO THE ENVIRONMENT. REFER TO PRODUCT
MATERIAL SAFETY DATA SHEETS (MSDS) AND LOCAL REQUIREMENTS
FOR PROPER HANDLING PROCEDURES.

(c) Use the solvent and a wiping cloth to clean the damaged area.

(d) Sand the duct joint area to remove any remaining adhesive and
contamination.

(e) Use the solvent and a wiping cloth to clean the damaged area.

S 348-148
(6) Prepare the fiberglass cloth.
(a) Cut two pieces of the fiberglass cloth 1/2 inch larger on all
sides than the damaged area.
(b) Round the corners of the fiberglass cloth pieces.

S 348-149
(7) Prepare the resin.
E. Repair the Inner Lining

S 348-150
(1) Apply a thin, smooth Llayer of the applicable resin to the damaged
area of the duct.

NOTE: Make sure the area of the resin is larger than the size and
shape of the fiberglass cloth.

S 348-151
(2) Put a piece of the fiberglass cloth on the resin so that it extends
beyond the damaged area a minimum of 1/2 inch on all sides.
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S 348-152
(3) Soak the fiberglass cloth with the applicable resin.

S 348-153

(4) Put a piece of plastic sheet on the fiberglass cloth and press
Lightly with a squeegee or with your hand. Make the fiberglass
cloth smooth from the center to the edges of the cloth to remove any
bubbles or any wrinkles and to remove unwanted resin.

S 348-154
(5) Remove the plastic sheet from the fiberglass cloth and remove
unwanted resin with a wiping cloth.

S 348-155
(6) Follow the same procedure to apply the second piece of fiberglass
cloth.

S 348-156
(7) Let the resin cure for 24 hours at room temperature.

S 348-157

WARNING: DO NOT GET SOLVENTS IN YOUR MOUTH, OR YOUR EYES, OR ON YOUR
SKIN. DO NOT BREATHE THE FUMES FROM THE SOLVENTS. SOLVENTS
ARE HAZARDOUS MATERIALS. SOLVENTS MAY BE FLAMMABLE OR HARMFUL
TO THE ENVIRONMENT. REFER TO PRODUCT MATERIAL SAFETY DATA
SHEETS (MSDS) AND LOCAL REQUIREMENTS FOR PROPER HANDLING
PROCEDURES.

(8) Remove unwanted resin from the edges of the repaired area with a
wiping cloth soaked with solvent.
F. Put the Airplane Back to Its Usual Condition

S 418-158
(1) Use the applicable procedure to return the duct to its usual
condition.

S 418-159
(2) Replace the panels or other airplane structure removed to gain
access to the duct.

EFFECTIVITY 1 21 _23_01
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TASK 21-23-01-308-160
10. Duct Section Replacement — Polyurethane Foam Duct (Fig. 802)
A. General
(1) This procedure gives instructions to replace a section of
polyurethane foam air conditioning duct.
(2) If time or materials are not available to do this procedure, use the
procedure to repair a taped duct joint to make a temporary repair.
If a temporary repair is made, do this procedure as soon as possible
to make a permanent repair.
B. Consumable Materials
(1) GO00031 Cloth — Glass, Finished, For Resin Laminates minimum
0.007=1inch thick, SAE-AMS-C-9084
(Supercedes MIL-C-9084)
(2) Polyurethane foam duct (to match duct)
(3) G50305 Sheeting - Plastic — polyethylene or vinyl,
commercially available
(4) Resin — Fiberglass (two part resin system, resin and hardener)
(a) G50400 Resin — Fiberglass, BMS 8-201 Type IV
(Supercedes BMS 8-201 Type II)
(b) G50399 Resin - Fiberglass, BMS 8-201 Type III
(Supersedes BMS 8-201 Type I)
(c) GO02137 Resin — Polyester, Hetron 92 (alternate)

NOTE: For the repair of fiberglass ducts only.

(5) Solvent
(a) B01027 Solvent - Butyl carbitol (alternative to BO1011,
Series 91 solvent)
(b) BO01011 Solvent - Series 91, commercially available
(AMM 20-30-91/201)
(6) GO0034 Cotton Wiper — BMS 15-5, Process Cleaning Absorbent Wiper
(Cheesecloth, Gauze)
(7) Squeegee — commercially available
C. References
(1) AMM 36-00-00/201, Pneumatic - General
D. Prepare for the Repair

S 868-161
(1) Release the pressure from the pneumatic system (AMM 36—-00-00/201).

NOTE: This will make sure that there is no airflow in the ducts
when you do the repair.

S 868-162
(2) On the bleed air control module on the pilots' overhead panel, P5,
put the pack control switches in the OFF position.

EFFECTIVITY 1 21 _23_01
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S 018-163
(3) Remove the applicable ceiling, sidewall, or floor panels to gain
access to the damaged air conditioning duct.

S 018-164
(4) If insulation is installed on the duct joint, remove the insulation.

S 348-165

(5) Cut and remove the damaged section of polyurethane foam air
conditioning duct. Cut the duct so the edges are straight and
perpendicular to the circumference of the duct.

S 348-166
(6) Do these steps to prepare the damaged area of the duct.

WARNING: DO NOT GET SOLVENTS IN YOUR MOUTH, OR YOUR EYES, OR ON
YOUR SKIN. DO NOT BREATHE THE FUMES FROM THE SOLVENTS.
SOLVENTS ARE HAZARDOUS MATERIALS. SOLVENTS MAY BE
FLAMMABLE OR HARMFUL TO THE ENVIRONMENT. REFER TO PRODUCT
MATERIAL SAFETY DATA SHEETS (MSDS) AND LOCAL REQUIREMENTS
FOR PROPER HANDLING PROCEDURES.

(a) Use the solvent and a wiping cloth to clean the damaged area.

(b) Sand the damaged area to remove any remaining adhesive and
contamination.

(c) Use the solvent and a wiping cloth to clean the damaged area.

S 348-167

(7) Prepare a piece of polyurethane foam duct that matches the damaged
duct and is the correct length to replace the damaged section of the
duct.

NOTE: Cut the replacement section with clearance for the material
that will be added by the duct end repair procedure.

S 348-168

(8) Do the Duct End Repair — Polyurethane Foam Duct procedure above for
each end of the replacement duct section and for each end of the
damaged duct.

S 348-169
(9) Cut two pieces of the fiberglass cloth 3 inches wide and long enough
to wind around the duct a minimum of four times.

EFFECTIVITY 1 21 _23_01

ALL
01 Page 832
Jan 28/07

BOEING PROPRIETARY - Copyright (C) — Unpublished Work - See title page for details.



BOEFING

757
MAINTENANCE MANUAL

S 348-170
(10) Prepare the resin.
E. Repair the Taped Joint

S 348-171

(1) Apply resin to the duct ends. Let the resin partially dry until it
is sticky. Press the duct ends together by aligning the
installation checkmarks.

S 348-172
(2) Apply the applicable resin to the joint area a minimum of 2 inches
on both sides of the joint.

S 348-173
(3) Apply the applicable resin to one side of the two pieces of the
fiberglass cloth.

S 348-174
(4) Wind one piece of the fiberglass cloth around each duct joint a
minimum of four times.

NOTE: Make sure the resin on the fiberglass cloth is in contact
with the duct.

S 348-175

(5) Put a piece of plastic sheet on the joint and press it Llightly with
a squeegee or with your hand. Make the fiberglass cloth smooth from
the center to the edges of the cloth to remove any bubbles or any
wrinkles and to remove unwanted resin.

S 348-176
(6) Let the resin cure for 24 hours at room temperature.

S 348-177

WARNING: DO NOT GET SOLVENTS IN YOUR MOUTH, OR YOUR EYES, OR ON YOUR
SKIN. DO NOT BREATHE THE FUMES FROM THE SOLVENTS. SOLVENTS
ARE HAZARDOUS MATERIALS. SOLVENTS MAY BE FLAMMABLE OR HARMFUL
TO THE ENVIRONMENT. REFER TO PRODUCT MATERIAL SAFETY DATA
SHEETS (MSDS) AND LOCAL REQUIREMENTS FOR PROPER HANDLING
PROCEDURES.

(7) Clean any unwanted resin from the joint areas with a wiping cloth
and solvent.

EFFECTIVITY 1 21 _23_01
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F. Put the Airplane Back to Its Usual Condition

S 418-178
(1) If insulation was removed from the duct, install new insulation.

S 418-179
(2) Replace the panels or other airplane structure removed to gain
access to the duct joint.
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INSULATION [:j:>

SEAM OF

EDGE OF
2-INCH TAPE 2-INCH TAPE 2-INCH TAPE INSULATION EDGE OF pUCT

/ / [ e
N = ]

EDGE OF EDGE OF
INSULATION 2-INCH TAPE 2-INCH TAPE 2-INCH TAPE
90° AIR OUTLET 45° AIR OUTLET
TAPE PATTERN TAPE PATTERN
SEE @ SEE
FOAM INSULATED DUCT
(EXAMPLE)
90° AIR OUTLET 2-INCH TAPE 45° AIR OUTLET 2-INCH TAPE
(f‘ ********** N ;o
J
90° AIR OUTLET TAPE PATTERN 45° AIR OUTLET TAPE PATTERN
[:::> FOR INSULATION DAMAGE APPLY A MINIMUM 2-INCH X 2-INCH PATCH OF PRESSURE
SENSITIVE ADHESIVE TAPE TO THE DAMAGED AREA. MAKE SURE YOU HAVE FULL
COVERAGE OF THE DAMAGED OR TORN AREA WITH NO LESS THAN 1/2-INCH OVERLAP.
Foam Insulated Duct Repair
Figure 803
EFFECTIVITY 1
DUCTS INSULATED WITH MELAMINE FOAM; 21 _23_01
DUCTS INSULATED WITH POLYIMIDE FOAM
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0.1250-INCH
INSULATION (25.4 mm)

(UNDER TAPE) MINIMUM TAPE EDGE OF
OVERLAP INSULATION

EDGE OF
TAPE puct
EDGE OF
TAPE
EDGE OF
INSULATION

REWORK POLYIMIDE FOAM INSULATED DUCT
(EXAMPLE)

NOTE: e 2-INCH WIDE, 3—-INCH WIDE OR 12-INCH WIDE TAPE (BMS 5-157 TYPE I, CLASS 1, GRADE B) MUST COVER

100% OF THE BROWN HYPALON INSULATION SURFACE.

e TAPE MAY BE INSTALLED SPIRAL WRAPPED AS SHOWN OR LENGTHWISE DOWN THE DUCT DEPENDING ON THE
INSTALLERS PREFERENCE.

e SHOWN PATTERN IS FOR REFERENCE ONLY. TAPE MAY BE APPLIED IN ANY CONFIGURATION AS LONG AS
COMPLETE BMS 8-300 COVERAGE IS OBTAINED.

e WIDER TAPE MAY BE CUT INTO NARROWER STRIPS OR ANY UNIQUE SHAPE IF DESIRED TO ASSIST IN
OBTAINING COMPLETE BMS 8-300 COVERAGE.

e MAINTAIN MINIMUN 0.1250-INCH OVERLAP OF TAPE.

e AVOID COMPRESSION OF BMS 8-300 INSULATION.

e WRINKLES IN TAPE ARE ACCEPTABLE IF PINCHED TOGETHER AND CONTAIN NO VOIDS.

e COVERING OF EXISTING BMS 5-157 TAPE IS NOT REQUIRED.

e TAPE MAY BE APPLIED TO THE BLANKET PRIOR TO THE BLANKET INSTALLATION ON THE DUCT IF DESIRED
BY THE INSTALLER.

e FOR BLANKETS INSTALLED ON DUCT JOINTS, TAPE MAY BE APPLIED TO THE BLANKET BEFORE OR AFTER THE
BLANKET IS INSTALLED OVER THE DUCT JOINT. TAPE ORIENTATION IS OPTIONAL.

COVER ALL EXPOSED INSULATION (BMS 8-300 TYPE II, GRADE 5) WITH TAPE (BMS 5-157 TYPE I, CLASS 1,
GRADE B). CUT TAPE AS REQUIRED TO FIT AROUND AIR OUTLETS, BRANCHES AND INSULATION VENT HOLES.

Rework Polyimide Foam Insulated Duct Repair

Figure 804
EFFECTIVITY 1
REWORKED DUCTS INSULATED WITH 21 _23_01
POLYIMIDE FOAM
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TASK 21-23-01-308-180
11. Foam Insulation Duct Repairs (Fig. 803, 804)
A. General

(1) This procedure has instructions to repair those air conditioning
ducts insulated with either 'Melamine' foam or 'Polyimide' foam
which is wrapped around the duct and secured with adhesive tape.

(2) Melamine foam insulation (BMS 8-385, Type IV, Grade 1) has a
non-reinforced polyvinyl fluoride (PVF) 'Tedlar' film that is bonded
to one side of the foam insulation and has a silver—gray color
appearance.

(3) Polyimide foam insulation (BMS 8-300, Type II, Grade 5) has a
reinforced elastomer 'Hypalon' film that is bonded to one side of
the foam insulation and has a brown color appearance.

(4) Service Letter 757-SL-25-089-A discusses the new flammability
requirement for thermal/acoustic insulation materials used on air
distribution ducts. CFR 14 Part 121.312(e)(1) mandates that when
thermal/acoustic insulation is installed in the fuselage as a
'replacement' after September 2,2005, the new insulation must meet
the flame propagation test requirements of CFR 14 Part 25.856(a) if
it is installed around air ducting.

(a) Polyimide foam insulation failed the flame propagation testing.
Therefore, any replacement Polyimide foam insulation installed
after September 2,2005, must be reworked to have 1007% of the
brown 'Hypalon' film covered with adhesive tape (BMS 5-157,
Type I, Class 1, Grade B, Form 1, Composition MPVF) in order to
comply with the flame propagation test requirements.

(b) Melamine foam insulation complies with the flame propagation
test requirements and is the preferred foam insulation material
for replacement.

(5) Existing insulation material can be removed and re-installed if it
is not damaged. Replacement insulation material must meet the flame
propagration test requirement.

(6) When insulation material is removed and re-installed, any existing
tape that does not meet the flame propagation test requirement must
be removed or completely covered with tape that does meet the
requirement.

(7) The use of BMS 8-39 polyurethane foam insulation for repairs is
'not' permitted due to the degradation in flammability properties
over time.

(8) This procedure has these repair instructions:

(a) Rework ducts insulated with polyimide foam (BMS 8-300, Type II)

(b) Replacement of Tape (Repair Method 1)

(c) Repair of cuts or tears in foam insulation (Repair Method 2)

(d) Replacement of foam insulation (Repair Method 3)

EFFECTIVITY 1 21 _23_01
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B. Consumable Materials

(4D

2

3

(4

Foam - Insulation
(a) GO02470 Foam - Flexible Polyimide, BMS 8-300, Type II, Grade 5
(b) G50449 Foam - Flexible Melamine, BMS 8-385, Type IV, Grade 1
Solvent
(a) BO1011 Solvent - Series 91, commercially available
(AMM 20-30-91/201)
Tape - Insulation
(a) G50327 Tape - Advanced Insulation Blanket, 2-inch, 3-inch, or
12-inch wide (BMS5-157, Type I, Class 1, Grade B, Form 1,
Composition MPVF) (AMM 20-30-07/201)
1) E and H 743-MT
E and H Laminating, 138 Grand Street,
Paterson, NJ 07501

2) SF65003100
Bekaert Speciality Films LLC, 4540 Viewridge Ave.,
San Diego, CA 92123

3) Orcotape 0T-157

Orcon Corporation, 1570 Atlantic Street,
Union City, CA 94587

Wiping cloth, Llint free — commercially available

C. Access

(D)

Location Zones
200 Upper Half of Fuselage

D. Rework Ducts Insulated with Polyimide Foam (Fig. 804)

(D)

S 428-181

Install new insulation tape (BMS 5-157, Type I, Class 1, Grade B,

Form 1, Composition MPVF) to completely cover all exposed surfaces

of the Polyimide foam insulation.

(a) 2-inch wide, 3-inch wide, or 12-inch wide insulation tape must
cover 100% of the brown colored 'Hypalon' insulation surface.

(b) Cut the tape as required to fit around air outlets, branches
and insulation vent holes.

(c) Tape may be installed spiral wrapped as shown or Llengthwise
down the duct depending on installers preference.

(d) Tape may be installed in any configuration as long as 100%
complete coverage of the foam insulation is obtained.

(e) Wider tape may be cut into narrower strips or any unique shape
if desired, to assist with complete foam insulation coverage.

(f) Maintain a minimum 1/8-inch (0.1250) overlap of tape.

(g) Avoid compression of the foam insulation.

(h) Wrinkles in the tape are acceptable if pinched together and
contain no voids.

EFFECTIVITY

| 21-23-01
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(i) Covering of existing insulation tape (BMS 5-157) 1is not
required.

(j) Tape may be installed to the foam insulation prior to
installation on the duct if desired by the installer.

(k) For foam insulation installed on ducts joints, tape may be
applied to the foam insulation before or after the foam
insulation is installed over the duct joint.

(L) Tape orientation is optional.

E. Tape Replacement (Repair Method 1)

S 028-182
(1) Remove the duct if needed for better access.

S 028-183
(2) Remove all loose or old tape from the insulation.

S 168-184

WARNING: DO NOT GET SOLVENTS IN YOUR MOUTH, OR YOUR EYES, OR ON YOUR
SKIN. DO NOT BREATHE THE FUMES FROM THE SOLVENTS. SOLVENTS
ARE HAZARDOUS MATERIALS. SOLVENTS MAY BE FLAMMABLE OR HARMFUL
TO THE ENVIRONMENT. REFER TO PRODUCT MATERIAL SAFETY DATA
SHEETS (MSDS) AND LOCAL REQUIREMENTS FOR PROPER HANDLING
PROCEDURES.

(3) Use the solvent and a wiping cloth to clean the surface of the
insulation where new adhesive tape will be installed.

S 428-185
(4) Install new insulation tape to hold the foam insulation to the duct
as shown in Figure 803.
(a) Make sure the insulation tape overlaps all the edges and seams
of the foam insulation by a minimum of 1-inch.

S 428-186
(5) Do the procedure above to rework the ducts insulated with the
polyimide foam insulation.

S 428-187
(6) Re-install the duct (if removed).
F. Cuts or Tears in Foam Insulation (Repair Method 2)

S 028-188
(1) Remove the duct if needed for better access.

EFFECTIVITY 1 21 _23_01
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S 168-189

WARNING: DO NOT GET SOLVENTS IN YOUR MOUTH, OR YOUR EYES, OR ON YOUR
SKIN. DO NOT BREATHE THE FUMES FROM THE SOLVENTS. SOLVENTS
ARE HAZARDOUS MATERIALS. SOLVENTS MAY BE FLAMMABLE OR HARMFUL
TO THE ENVIRONMENT. REFER TO PRODUCT MATERIAL SAFETY DATA
SHEETS (MSDS) AND LOCAL REQUIREMENTS FOR PROPER HANDLING
PROCEDURES.

(2) Use the solvent and a wiping cloth to clean the surface of the
insulation around the damaged area.

S 428-190
(3) Apply a minimum 2-inch wide patch of insulation tape to completely
cover the damaged area on the foam insulation, or replace the foam
insulation.
(a) Make sure to apply a large enough patch to assure full coverage
of the damaged area with a minimum 1/2-inch overlap.

S 428-191
(4) Do the procedure above to rework the ducts insulated with the
polyimide foam insulation.

S 428-192
(5) Re-install the duct (if removed).
G. Foam Insulation Replacement (Repair Method 3)

S 028-193
(1) Remove the duct to permit removal of the insulation.

S 028-194
(2) Remove all tape and existing insulation from the duct.

S 428-195
(3) Install a new section of foam insulation around the duct:

WARNING: DO NOT GET SOLVENTS IN YOUR MOUTH, OR YOUR EYES, OR ON
YOUR SKIN. DO NOT BREATHE THE FUMES FROM THE SOLVENTS.
SOLVENTS ARE HAZARDOUS MATERIALS. SOLVENTS MAY BE
FLAMMABLE OR HARMFUL TO THE ENVIRONMENT. REFER TO PRODUCT
MATERIAL SAFETY DATA SHEETS (MSDS) AND LOCAL REQUIREMENTS
FOR PROPER HANDLING PROCEDURES.

(a) Use the solvent and a wiping cloth to clean the outer surface
of the insulation.

EFFECTIVITY 1 21 _23_01
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(b) Wrap the insulation around the duct.

(c) Install strips of 2-inch wide insulation tape to the edges and
seams of the foam insulation as shown in Figure 803 to hold it
to the duct.

(d) Make sure the insulation tape overlaps all the edges and seams
of the foam insulation by a minimum of 1-inch.

S 428-196
(4) Do the procedure above to rework the ducts insulated with the
polyimide foam insulation.

S 428-197
(5) Re-install the duct.

EFFECTIVITY 1 21 _23_01
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INSULATION
(UNDER TAPE)

EDGE OF
2-INCH TAPE INSULATION

EDGE OF
TAPE puct
\\\‘\
EDGE OF
TAPE
EDGE OF
INSULATION
FIBERGLASS INSULATED DUCT
(EXAMPLE)
COVER ALL EXPOSED INSULATION WITH CARGO LINER JOINT SEALER TAPE.
CUT TAPE AS REQUIRED TO FIT AROUND AIR OUTLETS.
Fiberglass Insulated Duct Repair
Figure 805
EFFECTIVITY 1
DUCTS INSULATED WITH FIBERGLASS 21 _23_01
INSULATION AND FLAME-RESISTANT COVERING
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TASK 21-23-01-308-198
12. Fiberglass Insulated Duct Repair (Fig. 805)
A. General
(1) This procedure has instructions to repair those air conditioning
ducts insulated with Fiberglass insulation (BMS 8-48) and a
flame-resistant covering (BMS 8-142) which have been overwrapped
with cargo liner joint sealing tape (BMS 5-146).
(2) This procedure has these repair instructions:
(a) Replacement of loose or old tape (Repair Method 1)
(b) Repair of cuts or tears in the flame-resistant covering and
Fiberglass insulation (Repair Method 2)
(c) Replacement of the Fiberglass insulation (Repair Method 3)
B. Consumable Materials
(1) Solvent
(a) BO1011 Solvent - Series 91, commercially available
(AMM 20-30-91/201)
(2) Tape - Cargo Liner Joint Sealing
(a) G02361 Tape - Cargo Liner (BMS 5-146, Type 1, Class 1, Grade A)
(3) Wiping cloth, Lint free — commercially available
C. Access
(1) Location Zones
200 Upper Half of Fuselage

D. Tape Replacement (Repair Method 1)

S 028-199
(1) Remove the duct if needed for better access.

S 028-200
(2) Remove all loose or old cargo Liner joint sealing tape from the
insulation/covering.

S 168-201

WARNING: DO NOT GET SOLVENTS IN YOUR MOUTH, OR YOUR EYES, OR ON YOUR
SKIN. DO NOT BREATHE THE FUMES FROM THE SOLVENTS. SOLVENTS
ARE HAZARDOUS MATERIALS. SOLVENTS MAY BE FLAMMABLE OR HARMFUL
TO THE ENVIRONMENT. REFER TO PRODUCT MATERIAL SAFETY DATA
SHEETS (MSDS) AND LOCAL REQUIREMENTS FOR PROPER HANDLING
PROCEDURES.

(3) Use the solvent and a wiping cloth to clean the surface of the
insulation/covering where new tape will be installed.

EFFECTIVITY 1 21 _23_01
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S 428-202
(4) Install new cargo liner joint sealing tape (BMS 5-146) to completely

cover all of the insulation/covering as shown in Figure 804.

(a) Use a continuous strip of tape to wrap around the
insulation/covering and the duct.

(b) Make sure the new tape overlaps the edges of the adjacent tape
by a minimum of 1/8-inch.

(c) Make sure the new tape overlaps onto the ends of the duct by a
minimum of 1-inch.

S 428-203
(5) Re-install the duct (if removed).
E. Cuts or Tears in Fiberglass Insulation/Covering (Repair Method 2)

S 028-204
(1) Remove the duct if needed for better access.

S 168-205

WARNING: DO NOT GET SOLVENTS IN YOUR MOUTH, OR YOUR EYES, OR ON YOUR
SKIN. DO NOT BREATHE THE FUMES FROM THE SOLVENTS. SOLVENTS
ARE HAZARDOUS MATERIALS. SOLVENTS MAY BE FLAMMABLE OR HARMFUL
TO THE ENVIRONMENT. REFER TO PRODUCT MATERIAL SAFETY DATA
SHEETS (MSDS) AND LOCAL REQUIREMENTS FOR PROPER HANDLING
PROCEDURES.

(2) Use the solvent and a wiping cloth to clean the surface of the
insulation/covering around the damaged area.

S 428-206
(3) Apply a minimum 2-inch wide patch of cargo liner joint sealing
tape (BMS 5-146) to completely cover the damaged area on the
insulation/covering.
(a) Make sure to apply a large enough patch to assure full coverage
of the damaged area with a minimum 2-inch overlap.

S 428-207
(4) Re-install the duct (if removed).
F. Fiberglass Insulation Replacement (Repair Method 3)

S 028-208
(1) Remove the fiberglass insulation from the duct.

EFFECTIVITY 1 21 _23_01
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S 428-209
(2) Do the instructions in AMM TASK 21-23-01-308-180 to install new foam
insulation (Repair Method 3) around the duct.

EFFECTIVITY 1 21 _23_01
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AIR CONDITIONING SYSTEM OUTLETS — REMOVAL/INSTALLATION

1. General
A. This procedure has instructions to remove and install the air
conditioning outlets, which are in the sidewall of the passenger
compartment.

TASK 21-23-02-004-051
2. Remove the Sidewall Outlet (Fig. 401, 401A)
A. References
(1) AMM 24-22-00/201, Control (Supply Power)
(2) AMM 25-28-02/401, Overhead Stowage Bin

B. Access
(1) Location Zones
221/222 Passenger cabin - section 41
231/232 Passenger cabin - section 43
241/242 Passenger cabin — section 44
251/252 Passenger cabin - section 46
C. Prepare for the Removal

S 864-006
(1) Supply electrical power (AMM 24-22-00/201).

S 864-007
(2) Push the L and R RECIRC FAN switch—-Llights, on the pilots overhead P5
panel, to the off position.
(a) Make sure the INOP Llights come on.
(b) Put a DO-NOT-OPERATE tag on the switch-Llights.

S 864-008
(3) Turn the L and R PACK selectors, on the P5 panel, to the OFF
position.
(a) Make sure the PACK OFF Llights come on.
(b) Put a DO-NOT-OPERATE tag on the selectors.

S 014-009
(4) Remove the applicable overhead stowage bin (AMM 25-28-02/401).

EFFECTIVITY 1 21 _23_02
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D. GUI 001-011;
Remove the Outlet

S 034-010
(1) Pull the grill assembly off of the air outlet extrusion.

S 034-011
(2) Remove the spring clips, which hold the lower end of the outlet to
the air outlet extrusion.

S 034-012
(3) Remove the strap from the top end of the outlet.

S 034-013
(4) Remove the tape, which holds the top end of the outlet to the flex
duct.

S 024-014
(5) Lower the outlet below the air outlet extrusion.

S 024-039
(6) Remove the outlet.
E. GUI 115-199;
Remove the Outlet

S 024-041
(1) Remove the tape from the joint between the outlet and the flex duct.

S 024-032
(2) If not already done, remove the tape that attaches the gasper hose,
if installed, to the air outlet.

S 024-036
(3) Remove the two screws from the front of the outlet.

S 024-040
(4) Remove the two screws at the bottom rear of the outlet.

S 024-028
(5) Remove the air outlet from the air conditioning extrusion.

TASK 21-23-02-404-053
3. Install the Sidewall Outlet (Fig. 401, 401A)

A. Consumable Materials
(1) A00922 - Sealant — RTV133
(2) B00316 - Solvent — Aliphatic Naphtha, TT-N-95
(3) GO0093 - Tape, G-565

B. References
(1) AMM 24-22-00/201, Control (Supply Power)
(2) AMM 25-28-02/401, Overhead Stowage Bin
(3) AMM 51-31-01/201, Seals and Sealing

EFFECTIVITY 1 21 _23_02
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C. Access

(4D

Location Zones
221/222 Passenger cabin - section 41
231/232 Passenger cabin — section 43
241/242 Passenger cabin — section 44
251/252 Passenger cabin — section 46

D. GUI 001-011;
Install the Outlet

(D)

2

3

(4

(5

6

9]

€:))

EFFECTIVITY

S 844-015
Use a file to remove any burrs from the edges of the outlet.

S 424-016
Put the outlet below the air outlet extrusion and Lift it into
position.

S 434-017
Install the spring clips which hold the Llower end of the outlet to
the air outlet extrusion.

S 434-018
Pull the flex duct on to the outlet, so it overlaps the outlet by
0.5 to 1 inch (13-25 mm).

S 164-019
Use the solvent to clean the surfaces of the flex duct and the
outlet which will have the tape on them.

S 434-020
Install 2 layers of the tape to the center of the joint.
(a) Make sure the tape is smooth and tight.

S 434-021
Install the strap on the top end of the outlet.

S 434-023

Do the steps that follow:

(a) Put the seal strip through the opening in the air outlet
extrusion and then between the sidewall outlet and the air
outlet extrusion.

1) Make sure the seal strip is flat against the air outlet
extrusion.

2) Make sure the top edge of the seal strip is approximately
0.1 inches (2 mm) below the opening of the air outlet
extrusion.

3) Make sure the lower edge of the seal strip is above the
spring clips.

4) If it is necessary, cut off the unwanted parts of the seal
strip.

(b) Apply a continuous bead of the sealant to the joint between the
sidewall outlet and the seal strip (AMM 51-31-01/201).

| 21-23-02
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S 434-019
(9) 1Install the grill assembly.
E. GUI 115-199;
Install the Outlet

S 424-042
(1) Put the outlet into the air conditioning extrusion.

S 424-043
(2) Install the two screws at the front of the outlet and the two screws
at the bottom rear of the outlet.

S 434-044
(3) Pull the flex duct onto the outlet, so it overlaps the outlet by 0.5
to 1 inch (13-25 mm).

S 164-045
(4) Use the solvent to clean the surfaces of the flex duct and the
outlet which will have the tape on them.

S 434-046
(5) 1Install two layers of the tape to the center of the joint.
(a) Make sure the tape is smooth and tight.
F. Put the airplane back to its usual condition

S 414-004
(1) 1Install the overhead stowage bin (AMM 25-28-02/401).

S 864-003
(2) Remove DO-NOT-OPERATE tags from the L and R PACK selectors, on the
P5 panel.

S 864-002
(3) Remove DO-NOT-OPERATE tags from the L and R RECIRC FAN
switch-lights, on the P5 panel.

S 864-001
(4) Remove electrical power if it is not necessary (AMM 24-22-00/201).

EFFECTIVITY 1 21 _23_02
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OVERHEAD AIR DISTRIBUTION RESTRICTOR — REMOVAL/INSTALLATION

1. General

A.

Restrictor plates are installed along the entire overhead distribution
duct, except near the riser ducts. Each restrictor plate is
approximately 4 feet (1.2 meters) long. This procedure has instructions
to remove and install the restrictor plates.

TASK 21-23-03-004-011
2. Remove the Overhead Air Distribution Restrictor (Fig. 401)

A.

B.

References

(1) 25-22-01/401, Sculptured Ceiling Panels

Access

(1) Location Zones
223/224 Area above passenger cabin ceiling - section 41
233/234 Area above passenger cabin ceiling — section 43
243/234 Area above passenger cabin ceiling — section 44
253/254 Area above passenger cabin ceiling - section 46

Remove the restrictor plate

S 024-021
(1) Remove the applicable sculptured ceiling panel (AMM 25-22-01/401).

S 034-005
(2) Remove the applicable overhead nozzle assembly.
(a) Remove the screws that hold the overhead nozzle assembly to the

adapter.

(b) Remove the nozzle gap cover on each end of the overhead nozzle
assembly.

S 024-022

(3) Remove the applicable adapter.
(a) Remove the screws that hold the joint cover to the adapter.
(b) Remove the joint cover.
(c) Remove the seal from the joint cover.
(d) Remove the screws that hold the adapter to the overhead
distribution duct.
(e) Pull the adapter away from the overhead distribution duct.

S 024-006
(4) Remove the applicable restrictor plate.

TASK 21-23-03-404-015
3. Install the Overhead Air Distribution Restrictor (Fig. 401)

A.

Consumable Materials
(1) B00369 - Solvent — Methyl Ethyl Ketone (MEK)
(2) A00027 - Adhesive — BAC5010, Type 60
(3) A00923 - Adhesive — BAC5010, Type 77 (Optional to Type 60)
(4) GO0004 - Tape — 3/4-inch wide, double back,
(Optional to Type 60 adhesive)

EFFECTIVITY 1 21 _23_03
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B. References

(1) 25-22-01/401, Sculptured Ceiling Panels
C. Access

(1) Location Zones

223/224 Area above passenger cabin ceiling - section 41
233/234 Area above passenger cabin ceiling — section 43
243/234 Area above passenger cabin ceiling — section 44
253/254 Area above passenger cabin ceiling - section 46

D. Install the restrictor plate
S 114-017

WARNING: DO NOT GET SOLVENTS IN YOUR MOUTH, OR YOUR EYES, OR ON YOUR
SKIN. DO NOT BREATHE THE FUMES FROM SOLVENTS. SOLVENTS ARE
HAZARDOUS MATERIALS. REFER TO PRODUCT MATERIAL SAFETY DATA
SHEETS (MSDS) AND LOCAL REQUIREMENTS FOR PROPER HANDLING
PROCEDURES.

(1) Use isopropyl alcohol or ethyl alcohol to clean the mating surfaces
of the overhead distribution duct and the adapter.

S 114-018
(2) Use isopropyl alcohol or ethyl alcohol to clean the surfaces of the
joint cover.

S 424-008
(3) Put the restrictor plate in its position immediately below the
overhead air distribution duct.
(a) If it is necessary, trim the restrictor plate to make sure
there is not a gap at the ends of the restrictor plate.

S 434-009

(4) Put the adapter 1in its position immediately below the restrictor
plate.
(a) 1Install the screws to hold the adapter to the overhead

distribtion duct.

(b) Put the adhesive side of the seal against the joint cover.
(c) Put the joint cover in its position against the adapter.
(d) Install the screws to hold the joint cover to the adapter.

S 434-016
(5) 1Install the overhead nozzle assembly.
(a) Put the nozzle assembly in its position immediately below the
adapter.
(b) 1Install the screws to hold the nozzle assembly to the adapter.

EFFECTIVITY 1 21 _23_03
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S 394-019
(6) Apply the adhesive or the tape along the entire edge of the adapter
and the overhead distribution duct.

S 114-020
(7) Apply the adhesive over all the gaps and voids to make sure ther are
no leaks in the adapter.

S 414-012
(8) 1Install the sculptured ceiling panel (AMM 25-22-01/401).

EFFECTIVITY 1 21 _23_03
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RETURN AIR GRILLS — MAINTENANCE PRACTICES

1. General
A. This procedure has instructions to do the tasks that follow:
(1) Remove the Return Air Grills
(2) Install the Return Air Grills
(3) Clean the Return Air Grills

TASK 21-23-05-002-001
2. Remove the Return Air Grills (Fig. 201)
A. References
(1) AMM 25-25-01/201, Passenger Seats
B. Access
(1) Location Zones
221/222 Passenger cabin - section 41
231/232 Passenger cabin - section 43
241/242 Passenger cabin — section 44
251/252 Passenger cabin - section 46
C. Remove the Return Air Grills

S 012-002
(1) If necessary, remove the passenger seats (AMM 25-25-01/201) to get
access to the grills.

S 032-027
(2) Do the steps that follow:
(a) Remove the carpet riser that has the return air grill.
1) Push the carpet riser up into the sidewall clip until the
bottom carpet riser clip is above the crease beam.
2) Pull the bottom of the carpet riser inboard over the crease
beam.
3) Pull the carpet riser down until it comes out of the
sidewall clip.
(b) Remove the screws in back of the carpet riser.

S 022-028
(3) Remove the return air grill.

TASK 21-23-05-102-127
3. Clean the Return Air Grills (Fig. 201)
A. Equipment
(1) Vacuum Cleaner - commercially available
B. Access
(1) Location Zones
221/222 Passenger cabin - section 41
231/232 Passenger cabin — section 43
241/242 Passenger cabin — section 44
251/252 Passenger cabin — section 46

EFFECTIVITY 1 21 _23_05
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C. Clean the return air grills.

S 022-128
(1) Remove the return air grill.

S 162-129
(2) Use the vacuum cleaner to remove the dust, Llint, and other unwanted
material from the grill.

S 162-130
(3) Use the vacuum cleaner to remove the dust, lint, or unwanted
material from the airplane structure behind the return air grill.

S 422-131
(4) Install the return air grill.

TASK 21-23-05-402-030
4. Install the Return Air Grills (Fig. 201)
A. References
(1) AMM 25-25-01/201, Passenger Seats
B. Access
(1) Location Zones
221/222 Passenger cabin - section 41
231/232 Passenger cabin — section 43
241/242 Passenger cabin — section 44
251/252 Passenger cabin — section 46
C. Install the Return Air Grills

S 422-051
(1) Do the steps that follow:
(a) Install the return air grill into the carpet riser.
1) Attach the clip, on the top of the return air grill, onto
the carpet riser.
2) Install two clips and screws into the back of the carpet
riser, on the bottom of the grill.
(b) 1Install the carpet riser.
1) Push the top of the the carpet riser into the sidewall clip
as far as possible.
2) Push the bottom of the carpet riser outboard, against the
sidewall frame.
3) Push the ca