POLY PIPE

THE PIONEER IN
MANUFACTURING THE
MULTI-LAYER PLASTIC PIPES



1) Introduction:

The problem of using improper piping systems at various
applications, has always been severe and therefore a subject o
research for many engineers, over the past few decades. Hpweve
this problem now, has well been sorted out by inventing a so-
called: Multi-Layer pipes.

With the new multi-layer pipes, a new generation of pipes has
entered the market. Pipes that are revolutionizing the irtstalla
techniques. The multi-layered construction makes them an extra-
ordinary innovative product. The multi-layer pipe is a generation
of pipes, which set new standards within the installation
techniques, by combining the advantages of plastics and metals.

2) PolyPipe:

PolyPipe Company is a subsidiary of Jonoube
Shargh Ind. Co., and is one of the most modern
multi-layer pipe manufacturing companies in Iran.
PolyPipe’s production line has been purchased
from UNICOR-Germany, which itself is the
inventor and currently the most advanced
manufacturer of multi-layer pipe production line in
the world. PolyPipe which is situated in Zahedan,
Iran, is currently producing its pipes according to
ASTM F1282 & DIN 4721 and by owning one of
the most modern and equipped laboratories in the
middle east, PolyPipe has become a leading
company in manufacturing and testing these types
of pipes in the region.

3) Features of PolyPipe:

a) Production Process:

The production process of these pipes consists of
extruding, welding and cooling. There are 3 extruders
in this process, which 2 of them, extrude the Polymer
layers, and the third one is responsible for extruding
the bonding layers (adhesive layers). In this pipe, the
inner and outer layers are both made out of polymer,
and these 2 layers are bonded to an aluminium core,
by 2 adhesive layers. The pipe is then cooled
downstream and after being checked by three very
accurate cameras, it will be formed as a coil and ready
to be dispatched. The speed of this production line is
nearly 4 times greater than the other similar machines
in the world. A Multi-layer pipe is basically a metallic
pipe that is tightly bonded to an inner plastic pipe and
an outer plastic coating.




b) Ultrasonic Welding:

The heart of the production line at PolyPipe, is a combined unifit wit

which an aluminum band is transformed into an over-lapped,
ultrasonically welded aluminum pipe. The Ultrasonic Welding technique is
undoubtedly, the most secure and tight welding, present in industry.

c) Technical Information:

Mechanical properties
The pipes currently manufactured by PolyPipe are 16, 20, 25 and 32 mm iindiameter. Other sizes
however are also available on request.
Some of the technical details of PolyPipe products are givelsisahtion. The following table is an overview
of some of the mechanical properties of PolyPipe for different pipe diameters

Regression curve (working life)
The working life of the multilayer
pipe depends on the temperature
and pressure in the pipe. The
straight lines in the diagram show
which pressure the pipe can resist
at a certain age and a constant
water temperature. It is clear that
the pipe can withstand less
pressure as it becomes older is. To
satisfy DIN and ASTM standards,
after 50 years and a constant water
temperature of 70°C, a pipe must
be able to withstand a pressure 1.5
times greater than the working
pressure. A regression curve is
diameter-dependent.




The regression curves for the different diameters of the RyRultilayer pipe show that with any diameter,
after 50 years with a water temperature of 70°C, a pressarbeaesisted that is much higher than that
required for corresponding standards. The PolyPipe products have a wifking at least 50 years. An
example is shown below of the regression curve for diameter 16ammdrawn up by the PolyPipe’s test
laboratory.

Pressure loss

Each liquid loses energy
when it flows through a
pipe as a result of the
force of friction of the

liquid against the walls of
the pipe. The diagram
and tables show the
pressure loss depending
on the pipe diameter and
the flow speed for a
given flow.

Expansion table
All  materials used in
production of multi-layer
pipes, expand when they
warm up and shrink when
they cool down. So,
account must always be
taken of length differences
as a result of variations in
temperature. The
temperature difference and
the length of the pipe are
the two parameters that will determine the change in lengthglise expansion table below one can read the
change in length that should be expected with a certain pipe length and a eerpsrature difference.

The expansion table is calculated based on the following formdtllas L < a X AT
Where: AL = Change in lengthL, = Pipe length @ = Coefficient of expansionAT = Temperature difference
Where the coefficient of expansion amounts to 0.025 nikiimespective of the pipe diameter.

Flow loss coefficients
Another parameter which needs to be taken into account relatesdgtta resistance which is imposed on the
flow when it encounters some obstacles (such as any typdtio§ for a bend, etc). As a result of these
obstacles, the flow loses some energy depending on the type of tlheleab3he tables below give an
overview of the flow loss coefficients for common types of oletaand the corresponding number of meters

of piping.




4) PolyPipe Fittings:

The PolyPipe Fittings consist of heat-treated, stress-freleglrplated special brass,
manufacturer according to ASTM F-1974.

An important precondition for the fitting concept is the permanentngist for the
concealed installation. PolyPipe currently offers its pipeb b different types of
fittings: 1) Brass Coupling Fittings 2) Brass Press Fittings.

In the near future, PolyPipe would also be able to present its pijle the latest
invention in the fitting industry, which is replacing the brass byobymer. This
results in a much lighter, cheaper and more efficient fitting for the customer
Please refer to the “list of fittings” brochure to see tbhmpglete range of fittings
provided by PolyPipe.

a) Coupling Fittings:
The PolyPipe Coupling Fittings are very similar to the thrétidds, except than it
has additional components to improve the easiness and tightness tifrtheThese




fittings have been designed in a way to allow the use forpalications with one consequently structured
assortment. The basic assortment is one and the same for alhapp$i. The body of the PolyPipe Coupling
fittings is made of nickel-plated brass. They are provided wiin@ and a union nut with open clamping
fitting. The clamping ring itself is not nickel-plated. In thyge of fitting, the compression is by means of
tightening the swivel nut, and its advantage over Press Fitsntet the fitting can be opened by simply
removing the swivel nut and also it would not damage the outer swfabe pipe. Also it requires much
cheaper tools and accessories in comparison to press fittings.

b) Press Fittings:

This is fairly a new technique in the concept of
fittings. This type of fitting can be installed much
faster and easier than thread or coupling fittings. In
these fittings, the aluminium pressure sleeve replaces
the conventional screw&nut design. One this pressure
sleeve was pressed by a special tool on the outer
surface of the pipe, the pipe will tightly be fixed to
the fitting. Two sealing O-rings are also responsible
to assure the seal and tightness of these fittings.
PolyPipe Press fittings are available for all application
occurring in practice, for all dimensions ranging from
16 up to 32 mm. Other sizes are also available on
request.




5) Advantages:

Temperature- and pressure-resistant
The working temperature may rise to 95°C, and the maximum pedwitrking pressure amounts to
10 bar.

Minimum linear expansion
The presence of the aluminium layer means the coefficient of expansionRuflyfepe is comparable
with that of copper, and 8 times less than the coefficient of expansion of an ordirssicypfze.

Corrosion-resistant

The smooth surface of the inner and outer pipe gives soiling no chanseck. This means
sedimentation and corrosion are avoided. The smoothness of the innerspipasires a minimum
pressure loss.

High form stability and bending flexibility

PolyPipe can easily be bent by hand without tothisis making the use of numerous fittings
unnecessary. Because of the metal/plastic composition, Polg?igans in position after bending for
ease ofnstallation.

Wear-resistant
The outer and inner pipe are made of electron beam cross-linkedhytdye. As a result, the pipe is
not subject to wear, even at high temperatures and flow speeds.

100% diffusion tight
The aluminium core is continuously overlappeglded and prevents oxygen/gases from permeating
into the pipe. Subsequently, the corrosiometallic installation components is avoided.

Low weight
Fast and simple installation saves time and money. The PolyPipe is flemtbkxtremely light. A coil
of 200m PolyPipe standard 16x2 weighs approx. 21 kg.

Long life
If the pipe is used according to the specified working pressutletemperature, a working life of at
least 50 years is guaranteed.

No noise nuisance

As distinct from metal pipes, no noise nuisance originates due ligulckflow if the pipe diameter is
correctly selected. Contact noises can be avoided by correct assembly.

From drinking water to chemical liquids

The pipe complies with the most stringent toxicological and hygienic requirentaat$00% suitable
for transporting drinking water. The pipe is also resistant to various cHdigigds.

6) Applications:

Drinking waterAs drinking water pipes for both cold and hot water, for all possibiking water
qualities.

Heating and coolinés a heating pipe within the specified load values (10 bar/95°C).




RainwaterAs a rainwater pipe inside buildings within the specified load values (10 bar/95°C).

GasAs a gas pipe in countries where the testing of the systertakan place and where a certificate
IS available.

Compressed as compressed air piping in oil-free installations ( with activated ¢arjil

Heating oilAs heating oil piping within the specified load values (10 bar/95°C).

Other application©n request to PolyPipe

7) General instructions for installing the pipe

The pipes must be transported and stored with care in the original PolyPipersgpacki unpacked when
to be assembled.

When opening the coils make sure one does not damage the pipe (do not use sharp objects).

The unrolling of the coils must take place in the opposite direabi@alling up, so starting with the pipe
end on the outside of the reel.

Do not use any pieces with folds, bends or damage.

The pipes must always be laid without twists.

The pipes must be protected against any distortion, soiling and/or damage.

The pipes must be laid using appropriate tools (those suggested by PolyPipe).

The pipes must be cut square, and the ends of the pipe must alveajibtaeed and chamfered according
to the specified instructions.

The pipes can be bent by hand, but to achieve bends with a minirdius ome must use an internal or
external bending spring.

The bare pipe may not come into contact with sharp objects duringtanthging. For example, piping
running through ceiling holes may not be bent around sharp edges because of thefdankjag.

Pipes of which the fittings are already assembled may nbéfsemore. If this is technically not possible
for assembly, one must retain the pipe by hand at the connection.

After laying, the pipes may not be damaged by other work taking place on the site.

8) Under-Floor Heating (UFH):

This section provides information about how thelerfloor
heating system is designed drighlights points to consider
before the desigwork commences.

- Space Heating

Whatever the method used, the purpose cdmlce heating

is to create an acceptable levelhofiman comfort within a
defined area. “Comforthowever, is a subjective concept. It
will vary from person to person according to their age and
activity level. There is therefore no universal ideal design
temperature for all occasions - a sheltered hougrogect
may require air temperatures of°€] while just 15C may

be adequate in a gymnasium or indsports hall.




- Principles

The principle of UFH is very simple. Rather thaount metal panels on walls, pipes are laid inflingr and
warm water circulated so that the floeffectively becomes a large radiator. Becauseflther is so large
compared to a normal wall-mounteatiator, it needs to run only a few degrees aboveaitheemperature to
provide enough warmth to gentigat the whole room.

The primary aim of the floor heating design isteate an even, uniform surface temperature atihessntire
floor area within the building in ordéo ensure a consistent comfort factor throughbetstructure. When the
floor temperature is highghan the air temperature, the floor will emit maindygiant heat. The heat output
from the floor is directlyelated to the temperature of the floor and that osthieounding air.

Loops of PolyPipe are normally installed bendghatihwhole floor area. These loops are connecteccemtal
manifold which is supplied with hot water froamy suitable heat source. The hot water from the biler
mixed before the manifold to reduce the watmnperature to that suitable for the UFH system. Controls
reduce the water temperature to maintaindberect design temperature and pump the warm wiateugh
UFH pipes.

- Heating with UFH

Underfloor heating is a true radiant
system andheats from floor to
ceiling. UFH avoids wasted heat at
high level and since the whole floor
is heated evenlypptimum comfort
is achieved everywhere in the room.
In fact, the room thermostat can be
set 1 — 2C lower than a radiator
system and the room will still feel
more comfortable! Running the
system at a lowetemperature and
reducing the heat wasted at levat®mve head height makes for significant savingkiehcosts.

- Heat Outputs

It is the client’s responsibility to check that the hleastses of the building are compatible with the outputs

given. Generally the output of PolyPipe underfloor heatiygtem is 100W/ffor concrete / screed floors.

When designing conventional heating systems it is necessary totheowquired heat output to be abie
size the heat emitter. However, for UFH the sizéhefemitter
is fixed - it is the floor area. The heat outpmua function of the
operating temperature of the flomnd the floor areasiven the
low U-values stipulated in current building regulations, it is
unusual to requireutputs greater than 70WniThis equates
to afloor surface temperature of 47.

- Underfloor Heating Design Principles

The heating consultant or engineer shoptdvide heat loss
calculations. Heat losses are calculated in the conventional way
and the boilesize will be same whether UFH or other heating
system is used. PolyPipe will specify maximum heat outputs
for the floor and air temperatures specified. Providing the
project complies with current building regulatiopssticularly

with regard to thermal insulation levelfiese outputs should

be more than adequate égceed heat losses and provide full
comfortconditions.




- Design Limits

BS EN 1264-2:1997 states that floors may be rais@dmaximum of 24, and up to 3% in peripherahreas.
For screeded floors with maximum desigprface temperature of 29, the floor will emit100W/nf with an
indoor air temperature of 20.

- Floor Construction Type
Floor construction is another key factor in the desigre pack has been designed for installation within a
solid screed floor above floor grade insulation.

- Water Temperature Control

To meet the requirements of BS EN 1264, wadenperature control must be provided. This ensthias
maximum floor surface temperatures are exteeded. The Compact Control Pack is desidaeaiix and
control the water temperature and tadiiiectly onto the manifold.

- Calculating Size of UFH Pump

The smooth inner surface of PolyPipe pipe minimigesssure loss-optimising the pipe length that can be
used. The temperature drop across the pipe loophendhaximum required heat emission determines the
water flow rate required though the pump. All watentrols offered for use with PolyPipe UFH include a

pump.

- Pipe Spacing

PolyPipe has established that pipes in a domestic installdtoaridsgenerally be spaced at 200mm centres to
achieve optimum working efficiency. In areas of high heat loss,pipe spacing may be decreased
accordingly, (i.e. 150mm centres), depending on the fixing syatehfloor system in use. (Ensure there is
sufficient pipe prior to installing at reduced pipe centrefe$should be spaced 100mm away from the wall
edges. Subsequently, in modern well-insulated buildings the UFH pipeesally installed at 200mm centres
across the active floor area. In areas with highly glazed walls, corm@&sahigh ceiling rooms, bathrooms or
poorly insulated buildings, the pipes can be installed between 100mm and 150mm cerdsethaqreripheral
zone (an area of 1m from the external wall edges) to ofiseintreased heat losses. In extreme cases of high
heat loss (conservatories) or when using a ground source heat pumephastt source, the UFH pipe can be
installed at 150mm centres throughout the whole active floor ardsugglh, on timber suspended floors and
floating floor installations the pipes are

normally fixed at 200mm centres. In

order to calculate the amount of pipe

required, the following guide can be used:

Important Note:

When calculating your pipe requirement, remember to add the feed/tailguigths, between manifold and
room, to your calculations.

- Pipe Layout

In all cases, the pipe should be laid so that the flow directiantigetcoldest area of the room first, e.g. under
windows, along outside walls. There are typically two patternm&ballation, the meander/ serpentine pattern
(2), or the bifilar/snail patter(). With the meander pattern the flow pipe is first directecatos the window

or cold part of the room before returning backwards and forwards d@bessom at the defined spacing. The

bifilar pattern is where the flow pipe is run at ever diministaimgles until it reaches the centre of the floor

area, then it reverses direction and returns parallel thawepipe back to the starting point. Both patterns of
installation are acceptable, however the meander pattern is ofi@ragainst areas of high heat loss, while the
bifilar pattern is employed where even floor surface temperature isedqui




- Pipe Bend Radius
The minimum manual bend radius for PolyPipe 16mm x 2mm pipe is 80mnpipg@nspacing less than
160/150mm, allow the pipe to ‘balloon’ at the £80rns.

- Screed Thickness

For solid floor construction, a normal floor screed can be used. N@bkpdditives in the screed are required.
Where the pipe is laid on insulation, the minimum screed depthbaudbmm for domestic applications and
75mm for commercial applications as specified in British Standards.

PolyPipe recommend that the optimum screed thickness is 75mm botore than 90mm, for most
applications. Where heavier floor loadings are required, the cotistr engineer should advise on the screed
thickness.

- Floor Coverings

Most floor coverings can be laid on UFH systems. The floorraoyeupplier should be consulted to ensure
that any special recommendations are followed, e.g. maximuetatare limits, wood drying conditions,
special glues, etc.

It is strongly recommended that before any coverings are lasdreeded systems, that the UFH system is run
for two weeks (after normal screed drying time) and allowed to cool.

In all cases, it is recommended that thick felts, thick ungerland cork are avoided. We would advise a
maximum combined thermal resistance, for floor coverings, of Gl %enis not exceeded. This equates to a
carpet and underlay TOG value of 1.5. For optimum performance we awlasmary coverings, e.g. ceramic
floor tiles. After the floor covering has been laid, the UFHa&aystan be “tuned” to match the variations in
floor coverings in each room by adjusting the Topmeters on the mapifold.
9) Quality of PolyPipe:
PolyPipe with minimal wall thickness feature reaches exuefeessure load characteristics because of the
interior continuously welded aluminium pipe. Regular burst pressurevigtst over 80 bar nominal pressure
prove the uniform quality.

PolyPipe is also subjected to permanent strict‘controls by néegtahstitutes such as UK Water Regulations
Advisory Scheme (WRAS), University of Manchester ancy Univeddit@olorado, etc. as well as own factory
testing laboratories. Different tests are/egularl,y caroigt in the laboratory on the pipes, including: Tensile,
Pressure, Burst, Rupture and MFI, etc;ﬂsrde from these continumrstary tests, each coil of PolyPipe is
pressure-tested at a rating of 10 bars and Iong -time ruptergstrtests aré“earried out in order to determine
the long term durability. This guarantees the safety of fundtom life-time over 50 years. There is also a
contract with “Bime Iran”, one of the rgges\ insurance companidseam Thus all PolyPipe’s pipes and
fittings are insured for 10 yea?%lch s another unique featu?flgzPlpe to give even more peace of mind
to its customers.




Furthermore, in terms of quality and management, TL is proud for habitagned two essential standards so
far: 1ISO 9001:2000 and ISO/IEC 17025:2000 which is another proof of TL beinggatntire leading
manufacturers of HDPE corrugated pipes in the world.

It is worth mentioning that for the sake of our valued customersiletreports on the results of above tests
and other tests carried out by independent institutions are aeditabll our customers, at any time on their
request. On the other hand, PolyPipe production line operates in accondtimtige latest achievements in
computer and extrusion technologies and in order to keep up to internateomddrds, it is an active member
of some of the most well-known research/engineering organizatiahe iworld, including ASTM, ASME,
ICC and IET, etc. Moreover, PolyPipe has obtained different catgcand approvals including WRAS
certificate of quality and a few other quality standards ficamian institutions. PolyPipe is also hoping to
obtain more approvals from other countries in the near future.

Quality is not sacrificed at any price at PolyPipe.




Certificates & Approvals

Vi

Technical approval from UK Water Regulations Advisory Scheme (WRAS)
ISO certificate from Bureau Veritas, UK

Technical approval from Esfahan University, Iran

Approval from Iranian Ministry of Health, Treatment and Medical Education
Certificate of ASTM organizational membership from USA

Insurance certificate by Bime Iran for the pipes and brass fittings for 10 years
Member of the International Code Council (ICC)

Member of the International Engineering and Technology society (IET)
Member of the American Society of Mechanical Engineers (ASME)
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