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1) Introduction: 
The problem of using improper piping systems at various 
applications, has always been severe and therefore a subject of 
research for many engineers, over the past few decades. However, 
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 installation 
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. 
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b) Ultrasonic Welding: 
The heart of the production line at PolyPipe, is a combined unit with 
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 in outer diameter. Other sizes 
however are also available on request.  
Some of the technical details of PolyPipe products are given in this section. 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. 
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The regression curves for the different diameters of the PolyPipe multilayer pipe show that with any diameter, 
after 50 years with a water temperature of 70°C, a pressure can be resisted that is much higher than that 
required for corresponding standards. The PolyPipe products have a working life of at least 50 years. An 
example is shown below of the regression curve for diameter 16 mm, as drawn 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 length. Using the expansion table below one can read the 
change in length that should be expected with a certain pipe length and a certain temperature difference. 

The expansion table is calculated based on the following formula:    

Where:   = Change in length , Pipe length ,  = Coefficient of expansion ,  = Temperature difference 

Where the coefficient of expansion amounts to 0.025 mm/moK irrespective of the pipe diameter. 
 
�  Flow loss coefficients 
Another parameter which needs to be taken into account relates to the extra resistance which is imposed on the 
flow when it encounters some obstacles (such as any type of fitting or a bend, etc). As a result of these 
obstacles, the flow loses some energy depending on the type of the obstacle. The tables below give an 
overview of the flow loss coefficients for common types of obstacles and the corresponding number of meters 
of piping. 
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4) PolyPipe Fittings: 
The PolyPipe Fittings consist of heat-treated, stress-free, nickel-plated special brass, 
manufacturer according to ASTM F-1974.  
An important precondition for the fitting concept is the permanent tightness for the 
concealed installation. PolyPipe currently offers its pipes with two different types of 
fittings: 1) Brass Coupling Fittings 2) Brass Press Fittings.  
In the near future, PolyPipe would also be able to present its pipes with the latest 
invention in the fitting industry, which is replacing the brass by a polymer. This 
results in a much lighter, cheaper and more efficient fitting for the customers. 
Please refer to the “list of fittings” brochure to see the complete range of fittings 
provided by PolyPipe. 

a) Coupling Fittings: 
The PolyPipe Coupling Fittings are very similar to the thread fittings, except than it 
has additional components to improve the easiness and tightness of the fitting. These 
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fittings have been designed in a way to allow the use for all applications with one consequently structured 
assortment. The basic assortment is one and the same for all applications. The body of the PolyPipe Coupling 
fittings is made of nickel-plated brass. They are provided with O-rings and a union nut with open clamping 
fitting. The clamping ring itself is not nickel-plated. In this type of fitting, the compression is by means of 
tightening the swivel nut, and its advantage over Press Fittings is that the fitting can be opened by simply 
removing the swivel nut and also it would not damage the outer surface of the 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. 
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5) Advantages: 
 

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

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

 
Corrosion-resistant 
The smooth surface of the inner and outer pipe gives soiling no chance to stick. This means 
sedimentation and corrosion are avoided. The smoothness of the inner pipe also ensures a minimum 
pressure loss. 

 
High form stability and bending flexibility  
PolyPipe can easily be bent by hand without tools, thus making the use of numerous fittings 
unnecessary. Because of the metal/plastic composition, PolyPipe remains in position after bending for 
ease of installation. 

 
Wear-resistant 
The outer and inner pipe are made of electron beam cross-linked polyethylene. 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 overlapped welded and prevents oxygen/gases from permeating 
into the pipe.  Subsequently, the corrosion of metallic installation components is avoided. 

 
Low weight 
Fast and simple installation saves time and money. The PolyPipe is flexible and extremely light. A coil 
of 200m PolyPipe standard 16×2 weighs approx. 21 kg. 

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

 
No noise nuisance 
As distinct from metal pipes, no noise nuisance originates due to the liquid flow 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 requirements. It is 100% suitable 
for transporting drinking water. The pipe is also resistant to various chemical liquids. 

 

6) Applications: 
 
Drinking water As drinking water pipes for both cold and hot water, for all possible drinking water 
qualities. 
 
Heating and cooling As a heating pipe within the specified load values (10 bar/95°C). 
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Rainwater As a rainwater pipe inside buildings within the specified load values (10 bar/95°C). 
 
Gas As a gas pipe in countries where the testing of the system has taken place and where a certificate 
is available. 

 
Compressed air As compressed air piping in oil-free installations ( with activated oil filter). 
 
 
Heating oil As heating oil piping within the specified load values (10 bar/95°C). 
 
 
Other applications On request to PolyPipe 
 

 
7) General instructions for installing the pipe 
�  The pipes must be transported and stored with care in the original PolyPipe’s packing, and 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 direction to rolling 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 always be calibrated and chamfered according 

to the specified instructions. 
�  The pipes can be bent by hand, but to achieve bends with a minimum radius one must use an internal or 

external bending spring. 
�  The bare pipe may not come into contact with sharp objects during and after laying. For example, piping 

running through ceiling holes may not be bent around sharp edges because of the danger of kinking. 
�  Pipes of which the fittings are already assembled may not be bent more. 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 the�underfloor 
heating system is designed and�highlights points to consider 
before the design�work commences. 

- Space Heating 
Whatever the method used, the purpose of all�space heating 
is to create an acceptable level of�human comfort within a 
defined area. “Comfort”�however, 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 housing�project 
may require air temperatures of 21oC, while�just 15oC may 
be adequate in a gymnasium or indoor�sports hall. 
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- Principles 
The principle of UFH is very simple. Rather than�mount metal panels on walls, pipes are laid in the�floor and 
warm water circulated so that the floor� effectively becomes a large radiator. Because the� floor is so large 
compared to a normal wall-mounted�radiator, it needs to run only a few degrees above the�air temperature to 
provide enough warmth to gently�heat the whole room. 
The primary aim of the floor heating design is to�create an even, uniform surface temperature across�the entire 
floor area within the building in order�to ensure a consistent comfort factor throughout�the structure. When the 
floor temperature is higher�than the air temperature, the floor will emit mainly�radiant heat. The heat output 
from the floor is directly�related to the temperature of the floor and that of the�surrounding air. 
Loops of PolyPipe are normally installed beneath�the whole floor area. These loops are connected to a�central 
manifold which is supplied with hot water from�any suitable heat source. The hot water from the boiler� is 
mixed before the manifold to reduce the water� temperature to that suitable for the UFH system. Controls 
reduce the water temperature to maintain the�correct design temperature and pump the warm water� through 
UFH pipes. 

- Heating with UFH 
Underfloor heating is a true radiant 
system and� heats from floor to 
ceiling. UFH avoids wasted heat at�
high level and since the whole floor 
is heated evenly,� optimum comfort 
is achieved everywhere in the room.�
In fact, the room thermostat can be 
set 1 – 2oC lower than a radiator 
system and the room will still feel�
more comfortable! Running the 
system at a lower� temperature and 
reducing the heat wasted at levels�above head height makes for significant savings on�fuel costs. 

- Heat Outputs 
It is the client’s responsibility to check that the heat� losses of the building are compatible with the outputs�
given.�Generally the output of PolyPipe underfloor heating�system is 100W/m2 for concrete / screed floors.�
When designing conventional heating systems it is necessary to know the required heat output to be able� to 

size the heat emitter. However, for UFH the size of�the emitter 
is fixed - it is the floor area. The heat output�is a function of the 
operating temperature of the floor�and the floor area.�Given the 
low U-values stipulated in current building regulations, it is 
unusual to require�outputs greater than 70W/m2. This equates 
to a�floor surface temperature of 27oC. 

- Underfloor Heating Design Principles 
The heating consultant or engineer should� provide heat loss 
calculations. Heat losses are calculated in the conventional way 
and the boiler�size 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 regulations,�particularly 
with regard to thermal insulation levels,� these outputs should 
be more than adequate to�exceed heat losses and provide full 
comfort�conditions. 
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- Design Limits 
BS EN 1264-2:1997 states that floors may be raised�to a maximum of 29oC, and up to 35oC in peripheral�areas. 
For screeded floors with maximum design�surface temperature of 29oC, the floor will emit�100W/m2 with an 
indoor air temperature of 20oC. 

- Floor Construction Type 
Floor construction is another key factor in the design.�The 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, water� temperature control must be provided. This ensures� that 
maximum floor surface temperatures are not� exceeded. The Compact Control Pack is designed� to mix and 
control the water temperature and to fit�directly onto the manifold. 

- Calculating Size of UFH Pump 
The smooth inner surface of PolyPipe pipe minimizes�pressure loss-optimising the pipe length that can be�
used. The temperature drop across the pipe loop and� the maximum required heat emission determines the�
water flow rate required though the pump. All water�controls offered for use with PolyPipe UFH include a�
pump. 

- Pipe Spacing 
PolyPipe has established that pipes in a domestic installation should generally be spaced at 200mm centres to 
achieve optimum working efficiency. In areas of high heat loss, the pipe spacing may be decreased 
accordingly, (i.e. 150mm centres), depending on the fixing system and floor system in use. (Ensure there is 
sufficient pipe prior to installing at reduced pipe centres). Pipes should be spaced 100mm away from the wall 
edges. Subsequently, in modern well-insulated buildings the UFH pipe is generally installed at 200mm centres 
across the active floor area. In areas with highly glazed walls, conservatories, high ceiling rooms, bathrooms or 
poorly insulated buildings, the pipes can be installed between 100mm and 150mm centres across the peripheral 
zone (an area of 1m from the external wall edges) to offset the increased heat losses. In extreme cases of high 
heat loss (conservatories) or when using a ground source heat pump as the heat source, the UFH pipe can be 
installed at 150mm centres throughout the whole active floor area. Although, 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/tail pipe lengths, between manifold and 
room, to your calculations. 

- Pipe Layout 
In all cases, the pipe should be laid so that the flow direction is to the coldest area of the room first, e.g. under 
windows, along outside walls. There are typically two patterns for installation, the meander/ serpentine pattern 
(1), or the bifilar/snail pattern (2). With the meander pattern the flow pipe is first directed towards the window 
or cold part of the room before returning backwards and forwards across the room at the defined spacing. The 
bifilar pattern is where the flow pipe is run at ever diminishing circles until it reaches the centre of the floor 
area, then it reverses direction and returns parallel to the flow pipe back to the starting point. Both patterns of 
installation are acceptable, however the meander pattern is often used against areas of high heat loss, while the 
bifilar pattern is employed where even floor surface temperature is required. 
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- Pipe Bend Radius 
The minimum manual bend radius for PolyPipe 16mm x 2mm pipe is 80mm. On pipe spacing less than 
160/150mm, allow the pipe to ‘balloon’ at the 180O turns. 

- Screed Thickness 
For solid floor construction, a normal floor screed can be used. No special additives in the screed are required. 
Where the pipe is laid on insulation, the minimum screed depth must be 65mm for domestic applications and 
75mm for commercial applications as specified in British Standards. 
PolyPipe recommend that the optimum screed thickness is 75mm but no more than 90mm, for most 
applications. Where heavier floor loadings are required, the construction engineer should advise on the screed 
thickness. 

- Floor Coverings 
Most floor coverings can be laid on UFH systems. The floor covering supplier should be consulted to ensure 
that any special recommendations are followed, e.g. maximum temperature limits, wood drying conditions, 
special glues, etc. 
It is strongly recommended that before any coverings are laid on screeded 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 underlays, and cork are avoided. We would advise a 
maximum combined thermal resistance, for floor coverings, of 0.15m2KoC is not exceeded. This equates to a 
carpet and underlay TOG value of 1.5. For optimum performance we advise masonary coverings, e.g. ceramic 
floor tiles. After the floor covering has been laid, the UFH system can be “tuned” to match the variations in 
floor coverings in each room by adjusting the Topmeters on the manifold. 
 

9) Quality of PolyPipe: 
PolyPipe with minimal wall thickness feature reaches excellent pressure load characteristics because of the 
interior continuously welded aluminium pipe. Regular burst pressure tests with over 80 bar nominal pressure 
prove the uniform quality. 
PolyPipe is also subjected to permanent strict controls by neutral test institutes such as UK Water Regulations 
Advisory Scheme (WRAS), University of Manchester and University of Colorado, etc. as well as own factory 
testing laboratories. Different tests are regularly carried out in the laboratory on the pipes, including: Tensile, 
Pressure, Burst, Rupture and MFI, etc. Aside from these continuous laboratory tests, each coil of PolyPipe is 
pressure-tested at a rating of 10 bars and long-time rupture strength tests are carried out in order to determine 
the long term durability. This guarantees the safety of function for a life-time over 50 years. There is also a 
contract with “Bime Iran”, one of the biggest insurance companies in Iran. Thus all PolyPipe’s pipes and 
fittings are insured for 10 years, which is another unique feature of PolyPipe to give even more peace of mind 
to its customers.  
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Furthermore, in terms of quality and management, TL is proud for having obtained two essential standards so 
far: ISO 9001:2000 and ISO/IEC 17025:2000 which is another proof of TL being amongst the leading 
manufacturers of HDPE corrugated pipes in the world. 
It is worth mentioning that for the sake of our valued customers, detailed reports on the results of above tests 
and other tests carried out by independent institutions are available to all our customers, at any time on their 
request. On the other hand, PolyPipe production line operates in accordance with the latest achievements in 
computer and extrusion technologies and in order to keep up to international standards, it is an active member 
of some of the most well-known research/engineering organizations in the world, including ASTM, ASME, 
ICC and IET, etc. Moreover, PolyPipe has obtained different certificates and approvals including WRAS 
certificate of quality and a few other quality standards from Iranian 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.   
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I  III  
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IV  

VII  

I. Technical approval from UK Water Regulations Advisory Scheme (WRAS) 
II. ISO ����������  certificate from Bureau Veritas, UK  
III. Technical approval from Esfahan University, Iran 
IV. Approval from Iranian Ministry of Health, Treatment and Medical Education 
V. Certificate of ASTM organizational membership from USA 

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

VIII. Member of the International Engineering and Technology society (IET) 
IX. Member of the American Society of Mechanical Engineers (ASME) 
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CONTACT INFORMATION  
 
CENTRAL OFFICE  
ADD : No.176, Shohada Sq, Dr Shariati Ave, Zahedan, Iran 
TEL :  (+98-541) 3214360-64 
           (+98-541) 3226187 
           (+98-541) 3239881-2 
FAX : (+98-541) 3239883 
E-MAIL : info@JS-ind.com 
 
TEHRAN OFFICE  
ADD : Unit 3, No. 21, 5th Andishe St., Sohrevardi Shomali, Tehran, Iran 
TEL :  (+98-21) 88434741-42 
FAX : (+98-21) 88434741 
E-MAIL : Tehran@JS-ind.com 
 
ESFAHAN OFFICE  
ADD : No.1, 2nd floor, Shadi St, Ferdowsi Ave, Esfahan, Iran 
TEL :  (+98-311) 2211560 
           (+98-311) 2231589 
FAX : (+98-311) 2231589 
E-MAIL : Esfahan@JS-ind.com 
 
EUROPE OFFICE  
ADD : F5, 52 Daisy Bank Road, Manchester, United Kingdom, M14 5QP 
TEL : (+44-161) 257 0714 
          (+44-0) 79 68 55 11 48 
E-MAIL : Europe@JS-ind.com 
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- PolyPipe reserves the right to alter specifications and operating parameters for all its Multi-layer plastic pipes and its fittings, 

at any time as part of its policy of continuous product development.  
- Last Revision done in Jan. 2009. 
 


