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PRE-INSULATED
DUCTING SYSTEM TECHNOLOGY
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PAL PIR SYSTEM

INTRODUCTION

The Heating, Ventilation and Air Conditioning (HVAC)
industry is in the midst of a dynamic era. However,
air sheet metal ducting, a critical component of HVAC
systems, has remained virtually unchanged since the
early 1900's. Several factors and recent innovations
have introduced the need to revolutionize air ducting.
Building materials and insulating products have
dramatically improved. Requirements for clean air are
becoming increasingly stringent. Energy costs have
continued to escalate. Changing fire and smoke codes
have raised the standards for compliance.

PAL International has been the pioneerin pre-insulated
foam ducting. PAL was the first company in the world to
introduce the innovative and revolutionary foam based
pre-insulated ductwork as an alternative to sheet
metal ductwork. It was invented by Claudio Ferraro of
Bologna lItaly in 1965. The PAL system incorporated
a polyurethane panel with aluminium facing on both

sides. However, by the mid 70’s the panel evolved to
a polyisocyanurate construction due to increasingly
stringent fire regulations.

In order to ensure the consistent high quality of
ducting on a worldwide basis, all duct manufacturers
using the PAL system and PAL products must attend
a specialized, comprehensive training program. An
official certificate of competency is awarded to all
trainees who successfully complete this training
program.

The PIR panel is manufactured of CFC free closed cell
polyisocyanurate foam withan 80 micron aluminium foil
facing on both sides, or a 80 micron facing on one side
and 200 or 500 microns aluminium foil on the other. The
panel thickness is 20mm or 30mm with foam density of
45-50kg/m3 (2.8 - 3.0 Ib/ft3) and thermal conductivity of
0.022 w/mC at 10 C (k = 0.153 BTU in ft2h F).
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PAL “complete system technology” approach to pre-

insulated ductwork is the solution to today’s air

distribution problems.

%’ THE “PAL SYSTEM” OFFERS:

o Complete line of components and accessories.

e Professional hand tools and automatic machinery.

® Specialized training programs for duct manufacturers.

@ "Duct Design Software” to size the duct system and estimate the material needed.

e Technical Support.
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ADVANTAGES OF PAL DUCTWORK:
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® Cleanable and hygienic,

© Environmentally Friendly, CFG, HCFC free.

©® Clean Air: Contains no microfibres.

® Light Weight: Only 15% of sheet metal ducting

® Resistance to fungus growth.

® Space Saving: Flush fitting installation
possible.

® Low Leakage: Fully sealed systems conforms
to DW 144 Class CG-high pressure

® Jow“U”value.
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® Energy Savings: Up to 20% annually.

® Fast-Track Installation: Rapid erection combined

with single fix installation.
o Site fabrication capability
® No limits to duct sizes
© Self Supporting
© High-Compressive strength,
© High rigidity / intergrity, Self supporting ducts
© Base material is impermeable to moisture,

|



PAL PANELS
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PAL“PIR” Polyisocyanurate Foam Panel 45/50Kg/m3 density, 20mm/ 30mm thickness, CFC/ HCFC
Free, and protected on both sides with 80, 200 or 500 microns aluminium facing,
The embossed aluminium foil is lacquered with 3gm/m2 of corrosion resistant polyser varnish.
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ArtP 80
Internal Use:

Thickness:
Density:
Panel Dia.:

Alum. Foil:
Alum. Finish:
Fire and smoke
Classification:

Thermal Conductivity:

PAL PIR PANELS APPLICATIONS

20mm / 30mm
45Kg/m3 £ 3%
4000mm x 1200mm
0.022 W/MK

80 microns both sides
Embossed / Embossed

Class ‘O’ BS 476 Part 6, 7
Class ‘A ASTM E84.

20 P80

30 P80
Art P 200
External Use:
Thickness: 20mm / 30mm
Density: 50Kg/m3 + 3%
Panel Dia.: 4000mm x 1200mm
Thermal Conductivity: 0.022 W/MK
Alum. Foil: 80/200 microns
Alum. Finish: Embossed / Embossed 20 P200

Fire and smoke
Classification:

Class ‘O’ BS 476 Part 6, 7
Class ‘A’ASTM E84.
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APal PAL PANELS

Art P 500

Special PIR Panel for External Use:

Thickness: 30mm

Density: 50Kg/m3 + 3%

Panel Dia.: 4000mm x 1200mm

Thermal Conductivity: 0.022 W/MK

Alum. Foil: 80/500 microns

Alum. Finish: Embossed / Embossed

Fire and smoke

Classification: Class ‘O’ BS 476 Part 6, 7 30 P500

Class ‘A’ASTM E84.




PAL PANELS

P’ PAL PUR PANELS

Art PU 80
Internal Use:

Thickness:
Density:
Panel Dia.:

Alum. Foil:
Alum. Finish:
Fire and smoke
Classification:

Thermal Conductivity:

20mm / 30mm
45Kg/m3 £ 3%
4000mm x 1200mm
0.022 W/MK

80 microns both sides
Embossed / Embossed

Class ‘O’'BS 476 Part 6, 7
Class ‘A ASTM E84.

20 PU 80

30 PU 80

Art PU 200
External Use:

Thickness:
Density:
Panel Dia.:

Thermal Conductivity:

Alum. Foil:
Alum. Finish:
Fire and smoke
Classification:

20mm / 30mm
50Kg/m3 + 3%
4000mm x 1200mm
0.022 W/MK

80/200 microns
Embossed / Embossed

Class ‘O’ BS 476 Part 6, 7
Class ‘A ASTM E84.

20 PU 200

30 PU 200




W I PAL PUR/PIR PANEL STAINLESS STEEL
a FACING FOR HOSPITAL APPLICATION

Art PSS 80

Special PIR Panel for Hospital Use:

Art PUSS 80

Special PUR Panel for Hospital Use:
Thickness: 20mm

Density: 45Kg/m3 £ 3%
Panel Dia.: 4000mm x 1200mm
Thermal Conductivity: 0.022 W/MK

Alum. Foil: 80 microns one side
Alum. Finish: Embossed 20 RUSS 80 (20 PSS 80
Stainless Steel: 100 Micron one side

Stainless Steel Finish: Smooth

Fire and smoke

Classification: Class ‘O’ BS 476 Part 6, 7
Class ‘A ASTM E84.




PANEL AGGCESSORIES

Art AC 10
Polymer / Aluminium Invisible Profile
Polymer / Aluminium Joint Flange 30mm

Length: 4mt
Thickness: 20mm, 30mm
Code: 20 AC 10,

30AC 10
ArtAC 11

H Bayonet in Polymer
Aluminium Channel

Length: 4mt
Code: 20 AC 11

30 AC 11
Art AC 12

Corner Gover in Polymer
Steel corner

Thickness: 20mm, 30mm
Code: 20AC 12
30AC 12
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PANEL ACCESSORIES

Art AC 13
CGorner Plate for Invisible Profile

Thickness: 20mm, 30mm
Code: 20 AC 13
Art AC 14

Aluminium U Profile

Length: 4mt

Thickness: 20mm, 30mm

Code: 20 AC 14
30AC 14

Art AC 15

Aluminium Chair Profile

Length: 4mt

Thickness: 20mm, 30mm

Code: 20AC 15
30AC 15
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PANEL AGGCESSORIES

Art AC 16
Aluminium F Profile

Length: 4dmt

Thickness: 20mm, 30mm

Code: 20 AC 16
30AC 16

Art AG 17

Aluminium H Profile

Length: 4dmt

Thickness: 20mm, 30mm

Code: 20AC 17
30AC 17

Art AC 18

Reinforcement Bar in Aluminium

Length: 4mt
Thickness: 14mm
Code: AC 18
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PANEL ACCESSORIES

Art AC 19
Reinforcement Disc

Code: AC 19 ﬁ _
Art AC 20

Duct Support

Code: AC 20

Art AC 21

Tiger Gonnector

Code: AC 21

Art AC 22
Tiger Closure

Code: AC 22

o
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ADHESIVE MATERIAL

ArtM 23
PIR adhesive
Capacity: 15Kg / Tin
5Kg / Tin
Code: M 23
ArtM 24
Aluminium Tape —
C J
Width: 50mm for 20mm Panel —
Width: 75mm for 30mm Panel
Code: 20 M 24
30 M 24
ArtM 25
Silicon Sealant
Code: M 25
E 4P al &
Art M 26
Thermal Insulation Tape
Width: 100mm E
Code: M 26
= *-.._______ _ﬂf_ﬁ
ArtM 30
Gasket Self Adhessive
Code: M 30




APal TOOLS

A complete set of professional hand tools have been specifically developed to enable efficient
and economical fabrication of ductwork. Ease of portability provides the option for site base

manufacturing.

A full line of automatic machinery is also available for high volume ductwork.
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MANUAL FABRICATION EQUIPMENT @al

Art EM 27
Portable fabrication Table

Size: 4mt x 1.2mt
Code: EM 27
Art EM 28
Art EM 29
Aluminium Clumping Ruler :—-__1
Size: 4dmt

1.2mt
Code: EM 28

EM 29

E = e .

Art EM 30
Art EM 31
Square in Aluminium
Size: 1200mm

700mm
Code: EM 30

EM 31
Art EM 32
Compass
Code: EM 32 /

L
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MANUAL FABRICATION EQUIPMENT

Art EM 33
Manual Bending Machine

Code: EM 33
Art EM 34

Tool Box

Code: EM 34
Art EM 35

Pneumatic Glue Spreader

Code: EM 35

Art EM 36
Pneumatic Extended Silicon Tool

Code: EM 36

Art EM 37
Aluminium Profile Cutting Machine

Code: EM 37




AUTOMATIC FABRICATION EQUIPMENT

Art EA 38
Straight Gutting Automatic Machine
Code: EA 38
Art EA 39
Electric Bending Machine
Code: EA 39
ArtEA 40
Computer Cutting Machine
Code: EA 40
Art EA 41

Plotter Machine

Code: EA 41

L
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SPARES TOOLS

Art ST42
Art ST43
Double Blade Gutter | 2
Size: 20mm, 30mm ;
459 \
Code: ST 42 (20 mm) \
ST 43 (30 mm) 3
¥
ArtST44
Art ST 45
Art ST 46
Single Blade Cutter
Size: 20mm, 30mm
900
459 Left
459 Right
Code: ST 44 (90°)

ST 45 (Left-450)
ST46 (Right - 450)

]



SPARES TOOLS




APal SPARES TOOLS

Art ST49
Glue Spreader -manual

'-.'_:JL.

Fd
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Code: ST 49

Art ST50
Tape Marker

Code: ST 50

Art ST60
Soft - Spatula

Code: ST 60

Art ST61
Hammer

Code: ST 61
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ORDER GUIDE FOR 20MM PANEL (Internal Use)

To produce 1,000m? of PAL Ducting System. The following is a list of material and accessories for a
standard construction requirement:

Code DESCRIPTION u.M APPROX. QTY.
20P80 Panel 4000 x 1200mm M? 1,100
20AC10 Aluminium Invisible Profile MT 760
20AC11 H Bayonet in Polymer MT 400
20AC12 Corner Cover in Polymer PC 900
20AC13 Corner Plate for Invisible Profile PC 1,200
20AC14 Aluminium U Profile MT 80
20AC15 Aluminium Chair Profile MT 80
20AC16 Aluminium F Profile MT 80
M23 PIR Adhesive KG 90
20M24 Aluminium Tape ROLL 150
M25 Silicon Sealant TUBE 90
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ORDER GUIDE FOR 30MM PANEL (External Use)

To produce 1,000m? of PAL Ducting System. The following is a list of material and accessories for a
standard construction requirement:

Code DESCRIPTION um APPROX. QTY.

30P80 Panel 4000 x 1200mm M2 1,100
30AC10 Aluminium Joint Profile MT 760
30AC11 Aluminium Channel MT 400
30AC12 Steel Corner PC 1500
M30 Gasket PC 400
30AC14 Aluminium U Profile MT 80
30AC15 Aluminium Chair Profile MT 80
30AC16 Aluminium F Profile MT 80
M23 PIR Adhesive KG 90
30M24 Aluminium Tape ROLL 150
M25 Silicon Sealant TUBE 90
M26 Thermal Insulation Tape MT 300
AC18 Reinforcement Bar in Aluminium MT 120
AC19 Reinforcement Disc
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GERTIFICATES
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Warrin gtonﬁr Mid-East Listing No. 016
Certificate of Factory production Control

producer: pAL Middie East LLC.

AL pane, Auminium FollFaced polyurethane Foam B0

Product:

.0, Box 1871, Al Quoz Industial ATeer Dubai, UAE

Factory Location: Shaikh Zayed Road,

Date of Inspection: 28" september 2005

This Document Certifies that:
conrl 09 pmcﬁdum/rmnmes operated by

PAL Middie East LLC. & the

T Factory Productn

above address have been FPC o i o comply with the FPC 16 jrements of

the Wavvwg(nnhrc ot Lstng e, rducing T amping of pmduns Lsods e appled to
jsed to print.

1. unth such tme a5 3 PATEr

e
e e products by PAL Ml East L
i niously onto the back o ea€h panel.

i ceticate s a0 for s peiod of Lyear for ool e provided that a outine SUVEERTEE vt
T ened ot once every 6 Morts e previous Vit to check 0nged mplementation of 3

compliance with e FC 0  Saxsad s acceptable.

e

s " eficate wil become il the manufactuer makes sanant, changes to the assessed 35
| o, (such a5 sub-coneacy facturing process Which WS
ot in house or new production nted)

f the
mcmnds e mpements

acceptable
Breviously all AT

e manufacturer moves the manUaIE of the product from the

i centicate il pecome vl
Fattory location identified above:

e Product Covered by tis Certficee &

‘AL panel, Aluminium Foil Faced polyurethane Foam Board

Signed:

Janet M
e oanoger

Lesue Date: 6" April 2008
Vel to: 27" October 2008
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