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ABOUT US

Almona is a leading Saudi Arabian plastic pipe manufacturing company and
since our establishment in 2008 we have constantly evolved to meet the re-
quirements of our most demanding customers. Our aim is to provide sophisti-
cated and diverse pipe solutions for hot and cold water applications, telecom-
munication networks, sewage and drainage systems together with water and
gas infrastructure.

We are a certified to 1ISO 90012015 Quality Management Systems organi-
zation and all our products comply with the appropriate Saudi (SASO), Ger-
man (DIN) and International (ISO) Standards. Our pipe systems for drinking
water applications are NSF-61, WRAS and DVGW certified and all almona
products are tested extensively in our state-of-the-art laboratory, to en-
sure that the quality and performance are continuously maintained.

Almona's success is the result of the company's persistent commitment
to continuous innovation and investment in technology, in the relentless
pursuit of providing quality products and services. Today, we are pleased
to offer a wide range of plastic products, divided into four categories:
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BUILDINGS SEWAGE AND INFRASTRUCTURE TELECOMMUNICATION
DRAINAGE DUCTING




almona PP-R Systems

/1 THE ALMONA THREE-LAYER TECHNOLOGY
GUARANTEES MORE THAN 50 YEARS
OPERATIONAL LIFE UP TO 70°C, LOW
MAINTENANCE AND WATER TIGHTNESS
OF THE PP-R PIPE AND FITTING NETWORKS
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1. General Information

1.1 Introduction

Almona offers a wide product range of polypropylene random copolymer
(PP-R) pipes and fittings for use in hot and cold networks installed both
inside and outside buildings. The pipes and fittings systems are specially
designed to withstand long term pressure at high temperature (70°C). The
extrapolated service life of almona piping systems is more than 50 years.

Almona manufactures a broad range of PP-R pipes in order to fulfill the
market's demand for more advanced and long-lasting systems:

PP-R single layer PP-R pipes

UV resistant single layer PP-R pipes

PP-R/GF/PP-R 3-layer pipes

UV resistant PP-R/GF/PP-R 3-layer pipes

Almona PP-R system recommendations based on application is provided
in the following table:

monolayer UV monolayer

Application
area
PP-R
pipe
Potable Hot and °
Cold water
Cooling/chilled water ®
systems
District cooling
systems
Heating systems °
Exterior water
systems
Compressed air ®
systems
Agriculture )
Rain water systems (]

Industrial applications
Swimming pools

Outdoor applications

almona PP-R pipes type

PP-R
pipe

PP-R/GF/
PP-R 3-layer
pipes

UV PP-R/GF/
PP-R 3-layer
pipes



Almona PP-R systems, are manufactured in our ISO 9001:2015 accredited
production facilities, using only the highest quality raw materials availa-
ble from internationally renowned suppliers and follow highly controlled
manufacturing processes employing the latest technology. Our products
are approved to the most stringent internal, national and international
standards, for delivering high quality, comprehensive service and products
to be used with confidence for your plumbing networks.

1.2 Advantages of the System

Almona systems are designed to be used in highly demanding applications,
such as hot and cold-water networks where the advantages of thermoplas-
tics are desirable, and a high level of pressure and temperature resistance
is also required. The main advantages of almona systems comprise:

e High temperature and pressure resistance - almona pipes and fittings
are designed to withstand constant temperatures of up to 70°C. The
service life expectancy depends on the operational pressure and tem-
peratures. Even though the service life expectancy of the pipes is more
than 50 years, a long-term temperature increase from 70°C to 90°C will
accordingly reduce the operational life of the pipe. However, an increase
in temperature up to even 100°C for short period of time is usually not a
cause for concern. Resistant to flames and fire propagation.

® (Corrosion and chemical resistance - almona pipe and fittings systems
demonstrate a high corrosion resistance in addition to impressive re-
sistance to the common chemicals used in virtually all household deter-
gents and disinfectants.

® Non-toxic and environmentally friendly - almona pipe and fittings sus-
tems are produced from non-toxic, halogen free raw materials. Moreover,
the PP-R pipes and fittings are recyclable and environmentally friendly
green building materials.

e | ow thermal conductivity - almona pipe and fittings systems demon-
strate low thermal conductivity, which means minimal drop in tempera-
ture between the hot water production and delivery points, with conse-
quent energy saving.

e [Easyinstallation - almona pipe and fittings can be joined by fusion weld-
ing techniques. High and consistent quality raw materials used in the
manufacture of our systems, ensure reliable and repeatable welding.

e Reduced thermal expansion coefficient - the thermal expansion coef-
ficient of almona 3-layer PP-R/GF/PP-R systems is reduced by at least
75% compared to monolayer PP-R pipes allowing the installer to reduce
the number of fixing clamps during the installation process and therefore
reduce the overall project cost.



e Easy handling - almona pipes and fittings systems can be transported, in-
stalled and operated at lower temperatures (0°C) due to unique molecular
structure of raw materials used in the manufacturing process.

e Low noise - the noise level of almona systems is considerably reduced
lower than in systems comprising metallic pipes, particularly at high-wa-
ter flow speeds and when water hammer occurs.

The significant advantages of polypropulene, over the traditional pipe
systems, makes almona PP-R systems the first-choice materials for your
plumbing networks. For more detailed information on the key characteris-
tics and advantages of PP-R systems, refer to Section Il and Section Il of
this document.

1.3 Characteristics of the System

Almona manufactures a broad range of PP-R pipes using single layer,
three-layer extrusion and co-extrusion technologies.

1.3.1 Mono layer PP-R pipes

Almona PP-R monolayer pipes are made of polypropylene random copolymer
(PP-R) materials engineered to meet the requirements of ISO 15874 and DIN
8077/8078. The unique molecular architecture, in combination with specialised
stabilisation package makes almona PP-R pipe systems resistant to high
temperature and pressure for more than 50 years.

1.3.2 Multilayer PP-R pipes

Almona multilayer glass reinforced PP-R pipes are manufactured using 3-layer
technology, are described below:



e [he outer layer is made of polypropylene random copolymer (PP-R) mate-
rial which guarantee flawless and reliable welding of the pipes and fittings.

e  (Our middle layer is made of reinforced glass fiber polypropylene (PP-R/
GF) which combines high strength and improved dimensional stability.
The perfect connection of glass fiber and PP-R material reduces the ther-
mal expansion caused by the temperature variation of fluids inside the
pipes. Additionally, the resistance to impact loads at low temperature is
also improved.

e The inner layer is made of PP-R which is specially designed to improve
long-term behavior of the pipe throughout operational life, particularly,
at increased temperatures. The smooth pipe inner surface prevents the
sedimentation and allows for high flow rates.

The almona three-layer technology guarantees more than 50 years oper-
ational life up to 70°C, low maintenance and water tightness of the PP-R
pipe and fitting networks.

133 UV resistant PP-R pipes

Almona UV resistant monolayer and multilayer pipes are manufactured using
co-extrusion technology. The co-extruded UV resistant lauer (black color) is
made of UV stablised PP-R which guarantees pipe protection against UV
rays and also secures a reliable welding of the pipes and fittings.

1.3.4 Fittings

Almona fittings are made of PP-R Type 3 and meets the requirements of 1ISO
15874 and DIN 8077/8078. The unique molecular architecture in combination
with specialised stabilisation package makes almona PP-R fittings resistant
to high temperature and pressure for more than 50 years.
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Section li

2. Technical Specifications
2.1 Pipe and Fittings Specification

Almona offers a complete range of polypropylene random copolymers
(PP-R) pipes and fittings with the following characteristics:

Pipes

almona pipes product range overview
Pipe diameter in mm

20 25 32 40 50 63 75 90 M0 125 160

Monolayer pipe SDR 6 ® ° ° o [ ° ° ° ° )

UV resistant monolayer

pipe SDR 6 ° ° ° ° ° ° ° ° ° °
Monolayer pipe SDR 74 o ° ) ) o ) ) ) ) ° °
UV resistant multilayer ° ® ® . . . . . . . ~

pipe SDR 74

Pipes 20 - 125 mm = socket welding

Fittings and couplers

almona fittings and couplers product range overview
Fitting dimensions in mm

20 25 32 40 50 63 75 90 110 125

Couplings: PN25, SDR5 o ) ® [ ® ) ) )
Elbow 90°: PN25, SDR5 () ® ® ® ® ) ) )
Elbow 45°: PN25, SDR5 () ® ® ® ® ) ) )
Tee: PN25, SDR5 ® ® ® ® ® ) ) )
End cap: PN25, SDR5 ) ) e ) ® ) ) )
End Piece (male) o )
Crossover: PN20, SDR6 ) ) )
) ® ) ) ) ) )
25-20 32-20 40-25 50-32 63-25 75-50 90-63
Reducer: PN25, SDR5 3225 4032 50-40 6332 7563 9075
e
) ) ) ) ) )
Tee reducer: PN25’ SDRS 20-25-20 20-25-20 32-20-32 40-20-40 50-32-50 63-40-63

20-32-20  20-32-20  32-25-32 40-25-40 50-40-50 63-50-63
40-32-40



Fitting dimensions in mm

Adaptor female: PN25, SDR5

Adaptor female (hexagon),
PN25, SDR5

Adaptor male: PN25, SDR5

Adaptor male (hexagon),
PN25, SDR5

Union female: PN25, SDR5

Union male: PN25, SDR5

Union two side socket:
PN25, SDR5

Elbow 90° female:
PN25, SDR5

Elbow 90° male:
PN25, SDR5

Tee adaptor female:
PN25, SDR5

Tee adaptor male:
PN25, SDR5

Butterfly valve: PN25, SDR5

Chrome coated valve:
PN25, SDR5

Spherical valve: PN25, SDR5

20

20 (1/2")
20 (3/4")

20 (1/2")

20 (1/2))

2.2 Raw Materials Specifications

almona fittings and couplers product range overview
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Almona products are manufactured using only the highest quality raw
materials available from internationally renowned suppliers. The raw ma-
terial physical properties are checked and approved by independent inter-
national and national laboratories. In addition, almona is conducting tests
in our state-of-the-art laboratory to ensure compliance to the following
specified requirements.




Almona pipes and fittings are manufactured of polypropylene random copol-
umers (PP-R) with the following properties:

Property Test Method Unit Value
Melt flow rate at 230°C/2.16 kg ISO 1133 g/10 min 0.3
Density at 23°C ISO 1183 g/cm? 0900
Melting zone DIN 53736 °C 150-154
Tensile modulus of elasticity ISO 57 MPa 000
(Imm,/min)
Charpy impact strength 0°C DIN 8078 no break
Charpy impact strength 23°C ISO 179 kJ/m? 25
Coeffic.ient of thermal DIN 53752 mm/mk 015
expansion
Thermal conductivity at 20°C DIN 52612 W/m K 0.24
Dielectric loss factor DIN 53483 < 5x10-4
Dielectric constant DIN 53483 23
Volume resistivity DIN 53482 Qcm >1x1016
Dielectric strength DIN 53481 k\V/mm =20
Specific heat capacity at 20°C ISO 11357-4 kl/kg K 20
;I;e:;i:: /f:irﬁ)ss sELIC SO 527 MPa 25

23 Lifetime - long term temperature and pressure resistance

Almona PP-R systems have a lifetime of more than 50 years.

The creep rupture chart shown on the following page is derived from
1ISO15874 and shows the relationship between temperature and hoop
stress in the pipe wall in determining the operational life of all PP-R
pipe systems. It should be noted that the scales on both the horizontal
and vertical axes are logarithmic rather than linear. Each of the individu-
al curves, known as strength isotherms, sets out the minimum required
performance of the pipe system in resisting hoop stress in the pipe wall
(caused by the pressure inside the pipe) at a set constant temperature.
The relationship between the hoop stress, also referred to as the hydro-
static stress, in the pipe wall and the pressure inside the pipe is deter-
mined by the pipe formula shown below:



v — hydrostatic hoop stress [MPa]

D - outer diameter of the pipe [mm]
ov=px(D-s)/2xs , ,
s — pipe wall thickness [mm]

p — maximal pressure [MPa]

The minimum expected pipe lifetime at a particular operating pressure
and temperature can be predicted from the chart by undertaking the fol-
lowing steps:

1. Calculating the pipe wall hoop stress for the estimated pressure by us-
ing the above formula and identifying that point on the vertical axis;

2. Extending a horizontal line across the chart from the above point until it in-
tersects with the isotherm corresponding to the operational temperature.

Extending a vertical line down from the intersection point to the hori-
3. zontal axis where the predicted lifespan under those operational con-
ditions can be read off.

In the real world, designers also include for a safety coefficient "k”. For the
almona PP-R systems, a coefficient of 1.25 is used for water supply calcula-
tions and a coefficient of 1.5 for heating systems.
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After a PP-R material has undergone hydrostatic testing, in accordance with
ISO9080, at a range of temperatures and for a period of at least 10000 hours
then the pipe failure points are plotted on a chart similar to the one shown
above. Analysis of the data points allows the prediction of a PP-R’s Long-Term
Hydrostatic Strength (LTHS), which is measured in Mega Pascals (MPa). This
in turn allows prediction of the ove, (Lower Predicted Limit) which represents
the 975% lower confidence limit of the predicted hydrostatic strength of the
material at any given temperature and point in time.

The Minimum Required Strength (MRS) defines minimum ote value that a
PP-R material must be able to meet after a period of 50 years at a tem-
perature of 20°C and the Categorized Required Strength (CRS) defines the
minimum oL value required after a period of 50 years at 70°C. The following
table lists the required MRS and CRS values together with the oieL values of
the materials used by almona. Based on the MRS figure, almona PP-R pipe
systems can be classified as PP100 in accordance with 1SO12162.

Parameter MRS/CRS (MPa) Almona (MPa)
OLPLso°c, soy) 10.0 10.02
OLpLro°C, s04) 3.2 3.63

2.4 Fire Resistance

Almona PP-R pipe systems components comply with the requirements of
DIN 4102 and EN 135011 (fire classification B22.4) for building and construc-
tion materials.

Almona PP-R systems, do not exhibit an increased conflagration gas tox-
icity. In construction applications with a greater need for fire protection
measures, pipe ducts through walls and ceilings must be protected against
fire in such a way that, as a general principle, all pipe ducts have the same
classification as the structural components through which the ducts pass.

In the case of a wall, which features a fire resistance period of 90 minutes
(F20), the pipe ducting must also have a fire resistance period of 90 min-
utes (R90). One possible solution is the fire protection measure using fire
protection collars or special mineral insulation with a melting temperature
of >1,000°C.

The self-ignition temperature of almona PP-R systems is 350°C. Suitable
fire-fighting agents are water, foam, carbon dioxide or powder. In case of
fire with PP-R Pipes, any fire extinguisher may be used. Powder extin-
guishers are very effective in quenching flames. Water sprays are espe-
cially effective in rapid cooling and damping down a fire but are not rec-
ommended in the early stages of a fire since they may help to spread the
flames. Other factors will also influence the selection of fire extinguishers
eg. proximity of live electrical equipment. Please refer to specific classifi-
cations of firefighting extinguishers.



2.5 Chemical Resistance

The outstanding chemical resistance of almona PP-R systems to a variety
of chemicals and solvents, allows their use in a wide range of applications.
Almona PP-R systems offer better resistance to corrosive acids, alkaline
solutions, solvents, fuels, alcohol and salts than traditional piping systems.

In broad terms, almona PP-R systems do not rust, pit, corrode or lose wall
thickness through chemical or electrical reaction with the surrounding en-
vironmental factors. Additionally, almona PP-R systems do not support
the growth of, nor are affected by, algae, bacteria or fungi.

Nevertheless, special care is required in some applications where effluents
contain harmful chemicals such as oxidisers, cracking agents and certain
solvents. The degree of resistance to a specific chemical will depend on the
concentration, temperature, length and type of exposure (i.e. intermittent
or continuous) and working pressure, each of which may affect the long-
term life of any system. The chemical resistance list provided in Section
VIII: Appendix shall be used as a guide for evaluating the suitability of our
products with the chemical agent is intended to be carried inside the pipe.

2.6 Drinking water

The basic requirements for PP-R systems which are used for potable wa-
ter installations are defined in the “Drinking Water Ordinance of Water in-
tended for human consumption (Trinkwasserverordnung - TrinkwV 20071)".

The dimensional design of the pipe system and the types of materials
used shall minimize water stagnation in the pipes. Improper design and
assembly of an installation may result in formation and growth of bio-
film, which establishes optimum conditions for the growth of undesira-
ble microorganisms such as legionellae and pseudomonads. Furthermore,
the distance of flow up to the tap should be as short as possible and
dead-water sections in which the water flows only rarely or does not flow
at all, shall be avoided.

If the influence of the above factors can be minimized at the planning stage,
this will ensure that the interior installations will maintain an optimum wa-
ter quality. Planning and assembly of drinking water installations shall en-
sure that the drinking water is conveyed under perfect huygienic conditions.

For optimum drinking water quality, almona recommends that during plan-
ning and assembly the following shall be considered:

e Avoidance of stagnation
e Operation as intended

e Short connecting lines




e Separation of sections that are not in use

e (Correct dimensioning

e Avoidance of cold water heating up (max. 25°C)

e Avoidance of hot water cooling down (min. 55°C)

® [Expert initial operation (pressure test, flushing)

Almona PP-R systems are tested and certified by DVGW and NSF and there-

fore can be safely used in the design and construction of drinking water
systems.

2.7 Sustainability

During the production of PP-R systems, almona focus on sustainable, en-
vironmentally friendly operation that minimizes the resources consumed
in the production process. The raw material polypropylene PP-R can be
completely recycled, and production residues can also be reused.

Compared to other materials, the energy expenditure required for the pro-
duction of almona PP-R systems is significantly lower. Furthermore, the
process does not produce any environmentally hazardous substances,
leading to an excellent environmental performance.

2.8 Quality Assurance

Almona PP-R systems provide the highest levels of quality and our target
is to exceed the requirements of national and international standards.
This is achieved through highly controlled manufacturing processes and
the implementation of a state-of-the-art quality control system which
covers raw material, pipe and fittings, packing, storage, supply chain and
post-sales support.

Our pipe and fittings are produced using the latest generation of ma-
chinery operated by trained skilled professionals that are supported by a
continuous research and development programme. Deviations on product
quality are avoided through stringent quality control checks undertaken
by our inhouse quality control laboratoru.

This commitment to high quality assurance is further evidenced by ac-
creditation of 1ISO 9001:2015 Quality Management Systems organization
and compliance of all almona products with the appropriate Saudi (SASO),
German (DIN), UK(WRAS) and International (ISO, EN) Standards.



Section Il

3. System requirements, planning and design
3.1 Applicable Standards

Various standards such as EN, SO, DIN, SKZ guidelines, DVGW and SASO
are followed during the production monitoring of the almona PP-R sys-
tem. Reqgular monitoring checks and controls of the fabricated materials
and production processes support almona to maintain and guarantee high
quality of our products.

Applicable standards for almona PP-R systems are presented on the below table

Plastic Piping Systems for Hot and Cold Water Installations —

DIN 8077 Polypropylene (PP) pipes — PP-H, PP-B, PP-R, PP-RCT - Dimensions
Polypropylene (PP) pipes — PP-H, PP-B, PP-R, PP-RCT -

DIN 8078 General quality requirements and testing

EN ISO 21003 Multilayer Composite Pipe Systems for Hot and Cold Water,
Installations inside Buildings

DVGW W 270 Propagation of microorganisms on materials for the drinking
water sector - testing and rating

KTW Guideline of the Federal Environmental Agency on the
Assessment of Organic Materials in Contact with Drinking Water

DVS 2207 Welding of Thermoplastics
Welding of Thermoplastics — Tools and devices for heated tool

DVS 2208 welding of pipes and piping partsWater

WRAS Water regulation advisory scheme

ONORM B5019

ISO 12162:2009

EN 806-5:2012

Hugienic relevant planning, execution, operation, monitoring
and rehabilitation of central drinking water heating systems

Thermoplastics materials for pipes and fittings for pressure
applications. Classification, designation and design coefficient

Specifications for installations inside buildings conveying
water for human consumption. Operation and maintenance




3.2 Terms used
3.21 Standard dimension ratio

SDRis ratio used for the classification of plastic pipes, which describes the
ratio between a pipe's outer diameter and its wall thickness.

SDR=2xs+1 S = pipe series number

s =wall thickness

SDR~ds/S
o/ da= outer diameter

The SDR ratio together with the hydrostatic strength of the pipe material
determine the pressure resistance. The following correlation applies:

® The thicker the wall, in relation to the pipe diameter, the lower the SDR
ratio;

e The lower the SDR ratio, the higher the resistance of a pipe to pressure.

=
&

ds

3.2.2 Pipe series number S

The nominal pipe series number is a dimensionless index, which is used for
the calculation of the wall thickness of pipes. The following equation is used
for the calculation of the pipe series number S:

S=(SDR-1)/2

Example: almona SDRé PP-R pipe has a S number of 2.5

3.2.3 Nominal Pressure (PN)

The nominal pressure indicates a reference value that is representative for
a pipe system and can be found in plastic pipe standards (for example,
DIN 8077-1974/1989). The maximum working pressure of 20 bar, 16 bar, 10
bar refers only to a service life of 50 years at a working temperature of
20°C. However, at elevated temperatures the maximum operating pressure
is lower (see section 3.3.2).



3.3 Requirements of PP-R pipe systems

Standards on the various products (for PP-R: EN 1SO 15874), as well as the
most recent standard on multilayer pipes (DIN EN SO 21003) have intro-
duced the term “classification of operating conditions” The requirements
made on PP-R pipe systems over their operating life, according to I1SO 15874
have been defined for four classes of application as in the table given in
section 3.31.

3.3.1 Application classes

Almona PP-R systems application classes according to EN ISO 15874 are
summarized below.

e (lass 1delivery of hot water 60°C, lifespan 50 years.
e (lass 2 delivery of hot water 70°C, lifespan 50 years.

e C(lass 4 floor heating, low-temperature radiators, lifespan 50 years, with
the stipulation that 20 years are expected (overall, during the entire
lifespan) for operation temperature of 40°C, 25 years for 60°C and 2.5
years for 70°C.

e (lass 5 high-temperature radiators, lifespan 50 years, with the stipu-
lation that 14 years are expected (overall, during the entire lifespan) for
operation temperature of 20°C, 25 years for 60°C, 10 years for 80°C, and
1 year for 90°C.

Design Duration of Duration of Duration of
Class of temperature operation at operation at Trax operation at Typical field of
application To Tb max Trax Q) Ttimes application
) (years) Q) (hours)
1 60 49 80 w 95 100 Hot W@)EESUDDIQ
2 70 49 80 1 95 100 ot W(%?C)SU PPly
20 2,5

1

Underfloor heating
4b 40 20 70 2,5 100 100 and low-temperature
radiator connection

60 25

20 14
5b 60 25 20 1 100 100 High-temperature
radiator connection

80 10

Note: This international standard is usable only for enclosed systems, in which the Tp , Tmax and Ttimes do not exceed the values specified for class 5.
@ Pursuant to national regulations either class 1or class 2 may be selected.
b The temperature range for any class should consist of individual time sections (for example, the range of operation temperatures for the

period of 50 years for class 5 is: 20°C for 14 years, 60°C for 25 years, 80°C for 10 years, 90°C for 1 year and 100 °C for 100 hours).



Pipe dimensions for each application class pursuant to EN 15874 are given
in the following table:

Class of application Operation pressure Operation pressure

8 bar 10 bar
Application Class 1 S3,2 S2,5
Hot water supply (60°C) SDR74 SDR6
Application Class 2 S2,5 S2
Hot water supply (70°C) SDR6 SDR5
Application Class 4 Underfloor S32 S32
heating and low-temperature ! '
radiator connection SDR74 SDR74
Application Class 5 S2 .
High-temperature radiators SDR5

3.3.2 Table of working pressure values

Almona PP-R pipe and fittings are designed according to the values present-
ed in the following table for maximum pressure, temperature and continuous
operating time. These values have been calculated based on two different
safety coefficients ie. 1.25 and 1.5 for all conditions.

The table below is indicative, as the actual working conditions to which an
installation is exposed can vary in pressure and temperature over time. This
approach, which is close to reality, complies with the standard EN 1SO 15874,
which refers to "Plastic piping systems for hot and cold-water installations -
Polypropylene (PP)" in its various parts.

Maximum working pressure (bar)

Opgrating almona monolayer PP-R pipe incl. UV almona multilayer PP-R pipe incl. UV
Temperature time SDR 6 SDR 74
(years)

Safety factor 1.25 Safety factor 1.5 Safety factor 1.25 Safety factor 1.5

1 360 - 285 -
5 338 - 268 -
20°C 10 328 - 261 -
25 318 - 252 -
50 309 - 245 -
1 306 254 24.2 202
5 287 238 227 189
30°C 10 277 232 221 184
25 268 223 213 17.7
50 261 217 207 172



Maximum working pressure (bar)

Opgrating almona monolayer PP-R pipe incl. UV almona multilayer PP-R pipe incl. UV
Temperature time SDR 6 SDR 74
(years)

Safety factor 1.25 Safety factor 1.5 Safety factor 1.25 Safety factor 1.5

1 258 216 206 171
5 242 202 19.2 160
40°C 10 236 196 18.7 155
25 22.6 18.8 18.0 15.0
50 22.0 18.3 174 14.5
1 220 18.2 174 135
5 204 170 16.2 131
50°C 10 19.7 16.5 157 12.6
25 191 159 151 122
50 185 154 14.7 122
1 185 154 14.7 122
5 172 14.3 136 1.3
60°C 10 16.6 139 13.2 1.5
25 159 13.3 127 11.0
50 153 129 12.3 10.5
1 156 129 12.3 103
5 14.3 12.0 1.4 95
70°C 10 14.0 16 1] 92
25 121 10.0 96 80
50 10.2 85 81 67
1 131 108 10.3 86
5 15 96 91 76
80°C
10 9.6 81 77 64
25 76 65 6.2 51
1 92 76 73 61
95°C 5 6.2 52 49 4]
10 5.2 - 4.2 -




34 Disinfection
3.4.1 Thermal disinfection

In proven cases of contamination, the disinfection of almona drinking water
PP-R systems should only be carried out for a limited period of time. The
limit values for disinfectant concentration specified in the Drinking Water
Ordinance represent maximum values, which were set in accordance to hy-
gienic and toxicological standards. Only trained specialists shall carry out
the disinfection of drinking water installations. The disinfection measures
must be recorded in writing.

Disinfection measures carried out incorrectly can damage the drinking wa-
ter installation. A combined thermal-chemical disinfection procedure is not
permitted.

The thermal disinfection of almona pipe systems shall be carried out as
follows:

e The water heater and the entire circulation system shall be heated to at
least 70°C.

e  Open all draw-off points in succession or line by line.

e Hot water at a temperature of 70°C shall be allowed to run from all draw-
off points for at least five minutes.

e Do not allow the temperature to drop during the disinfection process.
e Do not exceed the maximum temperature of 95°C.

® [ake suitable measures to eliminate the risk of scalding.

The total thermal disinfection time for almona PP-R systems shall not ex-
ceed 150 hours per year. Longer disinfection times or excessive tempera-
tures can reduce the service life of the drinking water installation and can
damage the system. To provide appropriate disinfection the temperature
of 70°C shall be achieved within the entire system for a period of at least
5 minutes.

3.4.2 Chemical disinfection

During the process of chemical disinfection (shock disinfection”) in accord-
ance with ONORM Standard B 5019, the disinfecting agent can be fed into
the cold or hot water circulation. When the disinfecting agent is fed into
the hot water circulation, the temperature shall first be reduced to mini-
mum 25°C. Carrying out “shock disinfections” at higher temperatures is not
permissible, as premature material damage cannot be ruled out. In relation
to the service life of the installed system, the number of disinfecting pro-
cedures shall not exceed 5 cycles.



The belovv”table lists the concentration and contact times of chemicals
based on ONORM-Standard B 5019

. . Max. Max. water
Active X themlcial concentration Cc::ptact temp. in the
componen ormula applied ime system
Chlorine clo 6mg/| as CIO 8to12 hrs <25°C
Dioxide ’ :
Hypochlorite o somg/ I as CIO, 8to 12 hrs <25°C
Permanganate MnO,~ 15mg/ | 24 hrs <25°C
Hydrogen H.O 150 mg/ | 24 hrs <25°C
Peroxide e

The concentrations and temperature stated in the above table shall not
be exceeded at any point within the almona PP-R system.

3.5 Dimensioning of almona PP-R systems
3.5.1 Detailed calculation procedure

Design and sizing of almona PP-R drinking water installations is based on
the detailed procedure given in DIN-1988-300:2012. This defines the pro-
cedure used to determine the pipe diameters, which is achieved by calcu-
lating the loss of pressure in the pipe system. The pressure loss depends
on the pipe size, length and material, the type and number of valves and
fittings and the flow rate.

The following data is required to determine pressure losses and dimen-
sions for almona PP-R systems:

® The pressure at the inlet to the system.
e Difference in level between the inlet and different parts of the system.

® | oss of pressure due to the hudraulic resistance of the pipe materials
used.

® Resistant coefficients for the valves and fittings within the system.

e Pressure loses related to other system elements such as heaters and
meters.

® The minimum flow pressure required by different equipment installed at
system outlets.

Whilst almona recommend that designers follow the detailed design meth-
od given in DIN 1988-300:2012, a simplified method given in BS EN 806-
3:2006 can also be used. The choice of methods allows the selection of the
most suitable method for the relevant application.



The simplified method is suitable for small-scale projects and simple drink-
ing water installations. However, in the interest of hygiene, the detailed
calculation procedure is preferable, in order to ensure the precise calculation
and dimensioning of the installation.

The procedure for the detailed calculation is described below:

a.

Determine the flow rate at each outlet tapping. This shall be deter-
mined based on information supplied by the manufacturer, Table 2 of
DIN 1998-300 or the information provided in section 3.5.2 of this manual.

Calculate the total flow rates of each section of the system. Starting
from the farthest tapping point and working back towards the inlet, add
together the flow rates of each outlet to calculate the total flow rate of
each branch of the system.

Determine the system peak flow rate based on the total flow rate.
Whilst in step b) the designer calculated the total flow in the system or
at least each section, it is generally assumed that not all tappings will
be drawing water at the same time. The larger the system the smaller
will be the proportion of tappings that will simultaneously take water.
Whilst the pattern of taking water will also vary based on the type of
system eq. residential, industrial, communal or commercial. The peak
flow rate is generally determined based on the type of installation and
the calculated total flow rate using the formula given in section 5.3 of
DIN 1988-300. With regards to residential buildings, designers can make
use of the table given in section 3.5.3 of this manual.

Determine pressure loss due to hydraulic resistance. Designers can
make use of hydraulic equations such as Darcy-Weisbach and Ha-
zen-Williams to calculate the pressure loss due to hydraulic resistance
as water flows along the pipes. In the case of almona SDR 6 and SDR 74
pipe systems designers can instead refer to the tables given in section
3.5.5 of this manual.

Determine the pressure loss due to individual valves, fittings and other
equipment. Each individual valve, fitting and other piece of equipment
through which water flows is likely to induce a small local pressure loss
due to the turbulence generated by the water flow. The degree of the
pressure loss can be calculated using the following equation and depends
on the flow velocity and a resistant coefficient, which varies depending
on the equipment. Resistant coefficients can be provided by equipment
manufacturers, whilst annex A of DIN 1998-300 contains extensive infor-
mation on the resistant coefficients of fittings and valves. Section 354
of this manual provides the resistant coefficients for almona fittings and
ball valves.

Pe = pressure loss
V2 ~ resi i
Pe=¢ p2 { = resistant coefficient
p = fluid density

v = flow velocity



g. Calculate total pressure loss along each section of the system back to
the inlet point based on d) and e) and by taking in to account any differ-
ences in level and the minimum flow pressures required at each outlet,
determine if sufficient pressure is available. If not, increase the size of
selected sections of pipework or redesign the system and repeat the
pressure loss calculations until a satisfactory design is achieved

DIN 1988-300 Simplified Calculation Procedure. Section 54.2 of DIN1988-
300 allows designers to only calculate the hydraulic resistance due to the
system pipework and then to increase this pressure loss by between 40
and 60% to make an allowance for pressure losses at valves and fittings.
Whilst this approach is suitable for preliminary sizing of a system, almo-
na recommends that the final design follows the detailed procedure.

For sound insulation reasons and in order to limit pressure surges, the cal-
culated flow rate shall not exceed the values provided on the table below:

Maximum calculated flow
rate for a duration of

Line section
<15 min > 15 min
Connecting 2m/s 2m/s
lines
pipe sections with pipe valve fit-
tings featuring low pressure loss 5m/s 2m/s
Supply z<25)
pipes
pipe sections with pipe valve
fittings with higher loss coefficient 25m/s 2m/s

values*

*eg. piston slide valves acc. to DIN 3500, ball valves, slanted seat valves acc. to DIN 3502 (starting from DN 20)
*eg. shut off valves acc. to DIN 351

3.5.2 Parameters to be used in the detailed calculation procedure

Minimum flow pressure values and calculated flow rates for selected drink-
ing water equipment to be installed at tapping (system outlet) points are
listed in the following table and in Table 2 of DIN 1988-300. Details should
also be available from equipment manufacturers.




Minimum
flow
pressure
Pmin
bar
05

05

05

05

1.0

Type of drinking water
tapping point

outlet valves without aerator

outlet valves with aerator

shower heads for cleaning
showers

pressure flusher according to
DIN 3265. part 1

pressure flusher according to
DIN 3265. part 1

pressure flusher according to
DIN 3265. part 1

pressure flusher for urinals
household dishwasher
household washing machine
mixers for showers

mixers for bathtubs

mixers for kitchen sinks
mixers for wash basins

mixers for bidets

mixer

cistern according to DIN 19542

electric water boiler

DN 15

DN 20

DN 25

DN 10

DN 15

DN 15

DN 20

DN 25

DN 15

DN 15

DN 15

DN 15

DN 15

DN 15

DN 15

DN 15

DN 20

DN 15

DN 15

Calculated flow for outlet of

mixed water*

volume
flow cold
/s

0.10

015

0.15

007

007

007

0.30

volume
flow hot
/s

0.10

015

015

007

007

007

0.30

either cold or hot
drinking water

volume
flow
/s

0.30
0.50

100
0.15

0.15

0.20

0.70

1.00

100

0.30

015

0.25

0.50

0.50

0.50

0.50

0.50

0.50

013

0.10™*

* The calculated flow rates for the supply of mixed water are based on a temperature of 15 °C for cold water and 60 °C for heated drinking water.

** For outlet valves without aerator and with threaded hose connection, the pressure loss in the hose assembly (Up to a length of 10 m) and in the
connected appliance (eg. lawn sprinkler) is taken into account as a flat rate minimum flow pressure. In this case, the minimum flow pressure increases

by 10 bar to 1.5 bar.

** With fully opened throttle valve.



When determining the pipe diameter, draw-off points which are not includ-
ed in the table as well as valves and fittings of a similar kind with flow rates
of fittings or minimum flow pressures that are greater than indicated shall
be taken into account as per the recommendations of the manufacturer.

3.5.3 Determination of peak flow rate

As explained in section 3.51 of this manual, peak flow rates are estimated
based on the total system flow rate, size of the system (volume of the
flow) and the type of building in which the system is installed. The peak
flow can be calculated using the formula given in section 5.3 of DIN 1988-
300 or in the case of residential and commercial buildings designers can
make use of the following table.

The peak flow rate (VS) is calculated based on the total system flow rate
(VR). Values given in the following table are in I/s.

ZVR Vs ZVR Vs ZVR Vs ZVR Vs ZVR Vs ZVR Vs ZVR Vs ZVR Vs

0.02 0.02 102 0.55 2.02 0.80 3.02 098 4.02 114 510 1.28 1010 179 1510 217
004 004 104 055 204 080 3.04 098 404 114 520 129 1020 180 1520 218
0.06 0.06 106 0.56 2.06 0.80 3.006 099 4006 114 530 1.30 1030 1.81 1530 219
0.08 008 1.08 0.57 2.08 0.81 3.08 099 4.08 114 540 132 1040 182 1540 219

010 010 110 0.57 210 0.81 310 099 410 115 550 1.33 10.50 1.82 1550  2.20
012 012 112 0.58 212 0.82 312 1.00 412 115 5.60 1.34 1060 1.83 15.60 2.21
014 014 114 0.58 214 0.82 314 1.00 414 115 570 1.35 1070 184 15.70 2.21
016 016 116 0.59 216 0.82 316 1.00 416 116 5.80 1.36 1080 185 1580 2.22
018 018 118 0.59 218 0.83 318 1.01 418 116 590 1.38 1090 1.86 1590 223

0.20 019 1.20 060 220 0.83 3.20 1.01 4.20 116 6.00 1.39 11.00 187 1600 2.23
0.22 0.21 1.22 0.61 2.22 0.84 3.22 1.01 4.22 116 610 140 1110 1.87 1610 2.24
0.24 0.22 1.24 0.61 2.24 0.84 3.24 1.02 4.24 117 6.20 141 11.20 188 1620 225

0.26 0.23 1.26 0.62 2.26 0.84 3.26 1.02 4.26 117 6.30 142 11.30 1.89 1630 225
0.28 0.24 1.28 0.62 2.28 0.85 3.28 1.02 4.28 117 6.40 143 11.40 190 1640 226
0.30 0.26 1.30 0.63 2.30 0.85 3.30 1.03 4.30 117 6.50 144 1.50 191 1650  2.27
0.32 0.27 1.32 0.63 2.32 0.86 3.32 1.03 4.32 118 6.60 145 11.60 191 1660  2.27

0.34 0.28 1.34 0.64 2.34 0.86 3.34 1.03 4.34 118 6.70 147 1n.70 192 1670  2.28
0.36 0.29 1.36 0.64 2.36 0.86 3.36 104 4.36 118 6.80 148 11.80 193 1680 229
0.38 0.30 1.38 0.65 2.38 0.87 3.38 1.04 4.38 119 690 149 1190 194 1690  2.29
040 0.31 140 0.65 240 0.87 340 104 4.40 119 7.00 1.50  12.00 195 1700  2.30
042 0.32 142 0.66 242 0.88 342 105 442 119 710 1.51 1210 195 1710 2.31
044 0.33 144 0.66 244 0.88 344 105 444 119 7.20 1.52 12.20 196 17.20 2.31
046 0.34 146 0.67 2.46 0.88 346 105 446 1.20 7.30 1.53 12.30 197 1730  2.32
048 0.35 148 0.67 2.48 0.89 348 106 4.48 1.20 7.40 1.54 1240 198 1740 233
0.50 0.36 1.50 0.68 2.50 0.89 3.50 1.06 4.50 1.20 7.50 1.55 12.50 199 1750  2.33
0.52 0.37 1.52 0.68 2.52 0.89 3.52 1.06 4.52 1.20 7.60 1.56 12.60 199 17.60  2.34
0.54 0.38 1.54 0.69 2.54 090 3.54 1.06 4.54 1.21 7.70 1.57 1270 200 17270 235
0.56 0.39 1.56 0.69 2.56 090 3.56 1.07 456 1.21 7.80 1.58 12.80 201 1780 2.35




>Vr

0.58
0.58
0.60
0.62
0.64
0.66
0.68
0.70
0.72
0.72
0.76
0.78
0.80
0.82
0.84
0.86
0.88
090
092
094
096
098
1.00

0.39
0.39
040
0.41

042
043
043
044
045
045
046
047
048
048
049
0.50
0.50
0.51

0.52
0.52
0.53
0.54
0.54

>Vr

1.58
1.58
1.60
1.62
1.64
1.66
1.68
1.70
172
172
1.76
178
1.80
1.82
1.84
1.86
1.88
190
192
194
196
198
200
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0.70
0.70
0.70
0.71
0.7
0.72
0.72
0.73
0.73
0.73
0.74
0.74
0.75
0.75
0.76
0.76
0.77
0.77
0.77
0.78
0.78
0.79
0.79

2Vr

2.58
2.58
2.60
2.62
2.64
2.66
2.68
2.70
2.72
2.72
2.76
2.78
2.80
2.82
2.84
2.86
2.88
290
292
294
296
298
300

090
090
091
091
092
092
092
093
093
093
094
094
094
095
095
095
096
096
096
097
097
097
098

2Vr

3.58
3.58
3.60
3.62
3.64
3.66
3.68
3.70
372
372
376
378
3.80
3.82
3.84
3.86
3.88
390
392
394
396
398
400

1.07
1.07
1.07
1.08
108
108
1.09
1.09
1.09
1.09
110
110
110
1
m
1m
112
112
112
112
113
113
113

2Vr

458
4.58
4.60
4.62
4.64
4.66
4.68
4.70
4.72
4.72
4.76
4.78
4.80
4.82
4.84
4.86
4.88
490
492
494
496
498
500

1.21
1.21
1.22
1.22
1.22
1.22
1.23
1.23
1.23
1.23
1.24
1.24
1.24
1.24
1.25
1.25
1.25
1.25
1.26
1.26
1.26
1.26
1.27

2Vr

790
790
8.00
810
8.20
8.30
8.40
8.50
8.60
8.60
8.80
890
Q.00
Q10
Q20
Q.30
940
9.50
Q.60
Q.70
980
%%0)
1000

1.59
1.59
1.60
1.61

1.62
1.63
1.64
1.65
1.66
1.66
1.67
1.68
1.69
1.70
1.7

1.72
1.73
1.74
1.75
1.76
1.76
177
1.78

2Vr

1290
1290
13.00
1310
13.20
13.30
1340
13.50
13.60
13.60
13.80
1390
14.00
1410
14.20
14.30
14.40
14.50
14.60
14.70
14.80
1490
1500
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2.02
2.02
2.02
2.03
2.04
2.05
2.05
2.06
2.07
2.07
2.08
2.09
210
210
21
212
212
213
214
215
215
216
217

2Vr

17.90
17.90
18.00
18.10
18.20
18.30
18.40
18.50
18.60
18.60
18.80
18.90
1900
1910
19.20
1930
1940
19.50
19.60
1970
19.80
1990
2000

2.36
2.36
2.36
2.37
2.38
2.38
2.39
2.40
2.40
2.40
2.4

2.42
2.43
2.43
2.44
244
245
246
246
2.47
2.47
2.48
2.49



3.5.4 Pressure loss resistant coefficients for almona pipe systems

As explained in section 3.51 of this manual, each individual valve and fitting
through which water flows is likely to induce a small local pressure loss due
to the turbulence generated by the water flow. The degree of the pressure
loss can be calculated based on the flow velocity and a resistant coeffi-
cient, which varies depending on the type and size of the valve or fitting.
The following table provides the resistant coefficients for almona fittings
and ball valves. Other coefficients can be found in Annex A of DIN 1988-300.

Fittings Symbol Remarks Resistant coefficient

Socket

Reducer

Elbow 90°

Elbow 45°

Tee

0.25

~_ by 1 d|AmenS|.on 0.40
-> bu 2 dimension 0.50
- by 3 dimension 0.60

B
(¢

1 L
. . 0.25
't
- - Separation of flow 1.20
¥
_,_I I__, Conjunction of flow 0.80
— v L Counter current in case 180
“ g of separation of flow '
't -
= ol Counter current in case 300

of conjunction of flow




Fittings Symbol Remarks Resistant coefficient

Socket female . ' 0.50
thread —_ ’
—_—
Socket male o 0.60
thread

Elbow female
thread @@ | 140
*

Elbow male
thread

1.60
A7

2 Fle
Tefhii?dale (g@ Separation flow 1.40

Tee male

thread Separation flow 1.80

Ball valve @ﬁ_ [>:<] 0.50

3.5.5 Hydraulic resistance pressure loss tables

A continuous loss of pressure is generated by the resistance which a fluid
encounters as it flows along a pipe. Such resistance consists of the inter-
nal friction of the fluid itself, due to viscosity and resistance generated
by contact between the flow and inside surface of the pipe. This is com-
monly referred to as hydraulic resistance and typically stated as a loss of
pressure per set length of pipe. Typical units are bars per kilometre or as
in the following table, millibars per metre of pipe.

The pressure loss (R), at 20°C, due to hydraulic resistance and the flow
velocity (v) can be determined for SDR 6 and SDR 74 pipes based on the
rate of flow (V) and the pipe dimensions.



Pipe SDR 6, Temperature 20°C, pipe roughness: 0.007 mm

Dimension 20mm 25mm 32mm 40mm 50mm 63mm 75mm 90mm 10 mm 125 mm

/s m’/h
Wall thickness 34mm 42mm 54mm 67mm 83mm 10.5mm 125mm 150 mm 18.3 mm 20.8 mm
R in mbar/m 015 0.05 0.02 0.01
001 004 vinm/s 007 005 003 002
R 045 016 005 002 001
bz v 015 009 006 004 002
R 087 030 010 003 001
003 on v 022 014 008 005 002
R 139 048 015 005 002 001
Qg Ol v 029 018 on 007 005 003
R 202 069 022 008 003 001
005 018 v 037 023 014 009 006 004
R 274 094 030 010 004 001 001
L v 044 028 017 o 007 004 003
R 355 1.21 0.39 013 005 002 001
007 025 v 051 032 020 013 008 005 004
R 446 151 048 017 006 002 001
COSRROE v 058 037 023 014 009 006 004
R 545 185 059 020 007 002 001
009 032 v 066 042 025 016 010 006 005
00 0ss R 652 2.1 070 024 008 003 001 001
‘ ' v 073 046 028 018 omn 007 005 004
o ous R 892 301 095 033 o 004 002 001
: : v 088 055 034 0.22 014 009 006 004
o oso R n66 392 123 042 015 005 002 001
‘ ‘ v 102 065 040 0.25 016 010 007 005
o6 ooe R 1471 493 155 053 018 006 003 001
: : v 117 074 045 0.29 018 012 008 006
o5 o6e R 1807 605 189 065 022 008 003 001 001
' : v 132 083 0.51 032 0.21 013 009 006 004
0o o R 2175 726 257 078 027 009 004 002 001
: : v 146 092 057 036 023 014 010 007 005
o8 R 4465 1477 458 156 053 018 008 003 001 001
0.30 - v 219 139 085 054 034 022 015 omn 007 005
s R 7480 2460 758 256 087 029 013 005 002 00
040 : v 202 185 113 072 046 029 020 014 009 007
50 R 1232 3668 1124 378 128 043 019 008 003 002
0.50 ' v 365 2.31 142 090 057 036 025 018 012 009
- R 15682 5097 1555 521 176 059 026 omn 004 002
0.60 ' v 438 277 170 108 068 043 0.31 0.21 014 om
e R 20834 6743 2049 685 230 077 034 014 005 003
0.70 ' v 512 3.23 198 126 080 051 0.36 0.25 017 013
e R 26684 8605 2605 868 291 097 042 018 007 004
0.80 : v 585 370 227 144 091 0.58 041 0.28 019 015
- R 33229 10680 3222 1072 358 120 052 022 008 005
090 : v 6.58 416 255 162 103 065 046 032 0.21 016
. R 404065 12967 3001 1294 432 144 063 026 010 006
100 : v 731 462 283 180 114 072 0.51 035 024 018




Dimension 20mm 25mm 32mm 40mm 50mm 63mm 75mm 90mm TI0mm 125 mm

/s m’/h
Wall thickness 34mm 42mm 54mm 67mm 83mm 10.5mm 125mm 150 mm 18.3 mm 20.8 mm

o R 48392 15466 4640 1536 511 170 074 0.31 012 007
110 : v 804 508 312 198 126 079 056 039 026 020
o R 57009 18175 5440 1797 597 198 086 0.36 014 008

1.20 : v 877 554 340 216 137 087 061 042 028 022
ot R 66313 21095 6299 2077 689 229 099 042 016 009
1.30 : v 950 601 368 234 148 094 066 046 0.31 0.24
con R 76306 24224 7218 2375 786 261 113 047 018 010

140 : v 1023 647 397 252 160 0.71 071 050 033 026
o R 31109 9233 3028 1000 331 143 060 023 012

160 : v 739 453 2388 183 115 081 057 038 029
oas R 38829 11485 3756 1237 408 176 074 028 015

180 : v 8.32 510 324 205 130 092 064 043 033
. R 47381 13972 4556 1497 493 213 089 034 018

2.00 ' v 924 567 360 228 144 102 0.71 047 037
o R 56764 16693 5430 1780 585  2.52 105 040 022
2.20 ‘ v 1017 623 396 2,51 159 112 078 052 040
G on R 19648 6377 2085 684 294 1.22 047 025
2.40 : v 6.80 432 274 173 122 085 057 044
. R 22836 7396 2414 790 340 141 054 029

260 ' v 737 468 297 188 132 092 061 048
008 R 26257 8487 2765 904 388 161 061 033

280 - v 793 504 320 202 143 099 066 051
.80 R 20011 9651 3138 1024 439 182 069 038

300 ‘ v 8.50 540 342 217 153 106 0.71 055
. R 40059 12874 4170 1356 580 240 091 049

3.50 : v 992 6.30 399 253 178 1.24 083 064
o R 51657 16544 5341 1731 739 305 115 062

400 : v 1133 720 457 289 204 141 095 073
a0 R 20660 6650 2149 916 378 142 077

4.50 : v 810 514 325 229 159 106 082
00 R 25222 8096 2609 1110 457 172 093

500 : v 900 571 361 255 177 118 092
050 R 30228 9679 3112 1312 543 204 110

5.50 ‘ v 990 6.28 397 280 195 1.30 101
oo R 35678 1399 3657 1551 636 239 129

600 ' v 1080 685 433 306 212 142 110
. R 13256 4244 1797 736 276 149

6.50 : v 742 469 331 230 154 119
e R 15249 4873 206 843 316 1.70

700 ‘ v 799 505 357 248 165 1.28
00 R 17378 5544 2342 957 358 193

750 ‘ v 8.56 541 382 265 177 137
50 R 19643 6257 2639 1077 403 217

800 : v 913 577 407 283 189 146
3060 R 22043 701 2954 1204 4.50 242

8.50 : v 970 614 433 301 201 156



/s

Q00

9.50

10.00

10.50

11.00

11.50

12.00

12.50

13.00

13.50

14.00

14.50

15.00

16.00

1700

18.00

1900

20.00

21.00

22.00

23.00

24.00

2500

m’/h

32.40

34.20

36.00

3780

39.60

41.40

43.20

45.00

46.80

48.60

50.40

52.20

54.00

5760

61.20

64.80

68.40

72.00

75.60

7920

82.80

86.40

20.00

Dimension

Wall thickness

R
v

< X <X <X <X < X <X <X <0 < X <XV <X <O <XWW <X < O <X <X <O < O < O

< 0

20mm 25mm 32mm 40mm 50mm 63mm 75mm 90mm 10 mm 125 mm

34mm 42mm 54mm 67mm 83mm 10.5mm 12.5mm 150 mm 18.3 mm 20.8 mm

245.80
10.27

7806
6.50

86.43
6.86

95.22
722

104.42
758

114.03
794

12406
8.30

13449
8.66

14534
Q.02

156.61
9.38

162.28
Q.74

180.37
101

32.86
4.58

36.34
4.84

40.00
509

43.82
535

4782
5.60

51.98
586

56.31
6

60.80
6.37

65.47
6.62

70.30
6.88

75.30
713

80.47
7.38

85.80
7.64

96.97
815

108.80
8.66

121.31
Q17

13447
Q.68

148.31
10.19

13.38
318

14.79
3.36

16.26
3.54

17.80
371

1940
3.89

21.07
4.07

2281
4.24

24.61
4.42

2648
4.60

2841
477

3041
495

3248
513

34.61
5.31

39006
566

4378
6.01

4876
6.37

54.00
6.72

5049
707

65.25
743

7127
7.78

7754
813

84.08
849

20.87
8.84

4.99
213

551
2.25

6.05
2.36

6.62
248

7.21
2.60

7.83
272

8.46
2.84

Q12
295

Q.81
3.07

10.52
319

1.25
331

12.00
343

12.78
3.54

14.41
3.78

1613
402

1794
4.25

19.85
449

21.84
473

2393
496

2612
520

28.39
544

30.75
567

33.21
591

2.68
1.65

296
1.74

3.25
1.83

3.55
192

3.87
201

419
20

4.53
2.20

4.88
2.29

525
2.38

562
2.47

6.01
2.56

641
2.65

6.83
2.75

7.69
293

8.60
311

Q.56
3.29

10.57
348

11.63
3.66

12.73
3.84

13.88
4.03

15.08
4.21

16.33
4.39

1763
4.58



Pipe SDR 74, Temperature 20°C, pipe roughness: 0.007 mm

Dimension 20mm 25mm 32mm 40mm 50mm 63mm 75mm 90mm 10 mm 125 mm

/s m’/h
Wall thickness 28mm 35mm 44mm 55mm 69mm 86mm 10.3mm 12.3mm 151mm 1721mm
R in mbar/m 010 0.04 0.01
001 004 vinm/s 006 004 002
R 0.30 omn 003 001
bz v 012 008 005 003
R 058 0.21 006 002
003 on v 018 012 007 005
R 093 0.33 010 0.04 001
Qg Ol v 025 016 009 006 004
R 134 047 015 005 002
005 018 v 031 020 O 008 005
R 182 064 020 007 003 00
L v 044 024 014 009 006 004
R 236 083 025 009 003 003
007 025 v 043 028  OI o 007 004
R 296 104 032 oI 004 001
00881020 v 049 031 019 012 008 005
R 361 126 038 014 005 002
009 032 v 055 035 021 014 009 005
00 0ss R 432 151 046 016 006 002 001
‘ ' v 061 039 024 015 010 006 004
o ous R 590 205 062 022 008 003 001
: : v 074 047 028 018 012 007 005
o oso R 770 267 081 0.28 010 003 002
‘ ‘ v 086 055 033 0.21 014 008 006
o6 ooe R 970 336 101 035 013 004 002
: : v 098 063 038 0.24 016 010 007
o5 o6e R 191 4m 1.24 043 015 005 002 001
' : v m 071 043 027 017 011 008 005
0o o R 1432 494 148 052 018 006 003 001
: : v 1.23 079 047 0.30 019 012 009 006
o8 R 2030 1001 298 103 036 012 002 001
0.30 - v 184 118 071 045 029 013 009 006
s R 4902 1664 492 170 059 020 009 004 001 001
040 : v 2.46 157 095 061 039 024 017 012 008 006
50 R 7335 2477 729 250 087 029 013 005 002 00
0.50 ' v 307 196 118 0.76 049 030 0.22 015 010 008
- R 102.21 3436 1006 345 120 039 017 007 003 002
0.60 : v 368 236 142 091 058 036 0.26 018 012 009
e R 13557 4540 1324 452 157 0.51 0.23 009 004 004
0.70 ' v 430 275 166 106 068 042 030 0.21 014 om
e R 17338 5786 1682 573 198 064 028 012 005 003
0.80 : v 491 314 189 121 078 049 034 0.24 016 012
- R 21563 7173 2078 706 243 079 035 015 006 003
090 : v 553 354 213 136 087 055 0.39 0.27 018 014
. R 26230 8700 2514 852 293 095 042 017 007 004
100 : v 614 393 237 151 097 061 043 030 020 015



/s

110

1.20

1.30

140

1.60

1.80

200

2.20

2.40

2.60

2.80

3.00

3.50

400

4.50

5.00

550

6.00

6.50

700

750

8.00

8.50

m’/h

396

4.32

4.68

504

576

648

7.20

792

8.64

Q.36

10.08

10.80

12.60

14.40

16.20

18.00

1980

21.60

2340

2520

2700

28.80

30.60

Dimension

Wall thickness

R
v

R

< <XV <XV <O <X <X <O <XV <O <XV <X <O <XV <0 <XHW” <XV <O <X <0 <=

< 0

20 mm

34 mm

313.36
6.75

36881
737

428.65
798

492.86
8.60

634.39
.82

793.36
11.05

25mm

4.2mm

103.67
432

121.73
4.72

1417
511

162.00
550

20777
6.29

25903
707

315.77
786

37796
8.65

445.60
Q43

518.69
10.22

32mm 40mm 50mm 63mm 75mm 90mm TI0mm 125 mm

54mm 67mm 83mm 10.5mm 125mm 150 mm 18.3 mm 20.8 mm

2987
2.60

34.99
2.84

4048
3.08

46.35
3.31

50.21
3.78

73.57
4.26

8940
4.73

106.70
520

12547
5.68

145.71
615

16740
6.62

190.56
710

25482
8.28

32814
Q46

410.53
10.65

0om
1.67

11.82
1.82

13.65
197

15.60
212

1986
242

24.61
2.73

2983
3.03

35.52
3.33

41.67
3.63

48.30
394

5538
4.24

6293
454

83.82
530

10758
6.06

134.1
6.81

163.6
757

1959
8.33

2311
Q08

2690
984

3098
10.60

347
1.07

4.05
117

4.67
1.26

533
1.36

6.77
1.55

8.37
1.7

1012
194

12.02
214

14.08
2.33

16.29
2.53

18.64
2.72

2115
291

2807
340

3590
3.89

44.65
4.37

54.32
4.86

64.88
534

76.36
583

88.73
6.32

102.0
6.80

nol
7.29

131.24
777

1472
8.26

112
0.67

1.31
0.73

1.51
0.79

172
0.85

218
097

2.69
1.09

3.24
1.21

3.85
1.34

4.50
146

519
1.58

5093
1.70

6.72
1.82

8.89
212

1.3
243

14.0
2.73

170
3.03

20.3
3.34

238
3.64

276
395

31.7
4.25

361
4.55

40.7
4.86

456
516

049
047

0.58
0.52

0.66
0.56

0.76
0.60

096
0.69

118
0.77

142
0.86

1.68
095

196
103

2.26
112

2.58
1.20

292
1.29

3.86
1.51

491
172

6.07
194

736
215

8.75
2.37

10.2
2.58

1.8
2.80

13.6
3.01

154
3.23

174
3.44

194
3.66

0.21
0.33

0.24
0.36

0.28
0.39

0.31
042

040
048

049
0.54

0.59
0.60

0.69
0.65

0.81
0.71

093
0.77

1.06
0.83

1.20
0.89

1.58
1.04

201
119

2.49
1.34

3.01
149

3.57
1.64

418
1.79

4.84
193

554
2.08

6.28
2.23

707
2.38

790
2.53

0.08
0.22

0.09
0.24

omn
0.26

012
0.28

0.15
0.32

019
0.36

0.23
040

0.27
044

0.31
048

0.36
0.52

0.41
0.56

046
0.60

0.61
0.70

0.77
0.80

095
090

115
1.00

1.36
110

1.60
1.20

1.84
1.30

21
140

2.39
1.50

2.68
1.60

3.00
1.70

0.04
017

0.05
019

0.06
0.20

0.07
0.22

0.08
0.25

0.10
0.28

012
0.31

014
0.34

017
0.37

019
040

0.22
043

0.25
046

0.33
0.54

042
0.62

0.51
0.69

0.62
0.77

0.73
0.85

0.86
093

099
1.00

113
1.08

1.28
116

144
1.24

1.60
1.31



Dimension 20mm 25mm 32mm 40mm 50mm 63mm 75mm 90mm TI0mm 125 mm

/s m’/h
Wall thickness 34mm 42mm 54mm 67mm 83mm 10.5mm 125mm 150 mm 18.3 mm 20.8 mm

3940 R 164.0 50.7 216 8.77 3.32 178

200 : v 874 546 387 268 180 139
a0 R 1818 561 239 969 367 196

250 : v 923 577 409 283 190 147
00 R 2004 618 263 106 403 215

1000 : v 972 607 430 208 200 154
80 R 2199 677 288 .6 440 235

10.50 ' v 1020 637 452 313 210 162
R 739 314 127 479 2.56

noo 3960 v 668 473 327 220 170
a0 R 804 342 13.7 520 277

.50 : v 698 495 342 230 178
a0 R 872 370 149 562 300

12.00 : v 728 516 357 240 185
500 R 94.2 399 160 606 323

12.50 ‘ v 759 538 372 250 193
R 101 430 173 6.51 347

1300 4680 v 780 550 387 260 201
R 109 461 185 698 371

1350 4800 v 819 581 402 270 208
040 R 17 494 198 746 397

14.00 : v 8.50 602 417 280 216
=50 R 124 528 21.2 796 4.23

14.50 ; v 880 624 432 290 224
R 133 563 225 848 450

1500 54.00 v 910 645 447 300  2.32
. R 150 636 254 955 507

1600 ' v 971 6.88 476 320 247
190 R 169 713 285 106 567

1700 : v 10.3 731 506 340 263
R 795 31.7 1.8 6.30

1800 6480 v 774 536 360 278
R 880 351 131 696

1900 6840 v 817 566 380 293
o0 R 971 387 144 765

2000 : v 8.60 595 400 309
B R 106 424 158 838

2100 : v 904 625 420 324
R 16 463 172 913

2200 /920 v 947 655 440 340
R 126 504 18.7 992

2300 82380 v 990 685 460 355
5640 R 137 546 203 107

24.00 : v 103 714 480 371
R 590 219 15

2500 9000 v 744 500 386



/s

2600

2700

28.00

2900

30.00

32.00

34.00

36.00

38.00

40.00

42.00

44.00

46.00

48.00

50.00

m’/h

93.60

Q720

100.80

104.40

108.00

115.20

122.40

12960

136.80

144.00

151.20

15840

165.60

172.80

180.00

Dimension

20mm 25mm 32mm 40mm 50mm 63mm 75mm 90mm TI0mm 125 mm

Wall thickness 34mm 42mm 54mm 67mm 83mm 10.5mm 12.5mm 150 mm 18.3 mm 20.8 mm

R

\

< XU <X <XV <X <XV <XV <X <X <O <XOW <XV <X

< 0

63.5
774

683
8.04

73.2
8.34

78.2
8.63

834
893

044
053

106
1011

236
520

253
540

271
5.60

289
5.80

309
6.00

349
640

391
6.80

43.6
720

483
760

53.2
8.00

584
840

638
8.80

695
9.20

754
Q60

81.5
10.0

124
4.02

13.3
417

14.3
4.32

15.2
448

16.2
4.63

18.3
494

20.5
525

229
556

253
587

279
618

306
6.49

334
6.80

364
710

395
741

42.6
772




Section IV

4. Product Range

4.1 Pipes

PPR

0

Almona manufactures PP-R pipes range in size from 20mm to 160 mm.
Additional pipe dimensions for single layer (up to 630mm) can be produced
on request.

almona pipe PP-R - PN20, SDRé6

Structure of pipe: Single layer PP-R
Standard: DIN 8077/78, EN ISO SASO 15874, ASTM F 2389 CSA B 13711

Pipe
Part No. Dimension (mm) Le(l:'?)th Pacha'Sg/ ‘a’(:?mh)t
O.D. 1.D. T
10302 20 13,2 34 58 35 0172
10304 25 16,6 4,2 58 25 0,266
10306 32 21,2 54 5,8 15 0434
10308 40 26,6 6,7 58 10 0,671
10310 50 33,2 84 5,8 7 1,04
10355 63 42 10,5 4 4 165
10356 75 50 12,5 4 1 2,36
10357 Q0 60 15 4 1 3,36
10358 110 73,2 18,4 4 1 5,01
10359 125 83,2 209 4 1 6,25




g PP-R/UV ‘O)

g PP-R/GF/PP-R (O)

almona pipe PP-R (UV) - PN20, SDRé6
Structure of pipe: Single layer PP-R

Special feature: UV resistant
Standard: DIN 8077/78, EN ISO SASO 15874, ASTM F 2389, CSA B 13711

Part No.

10302/UV
10304/UV
10306/UV
10308/UV
10310/UV
10355/UV
10356/UV
10357/UV
10358/UV
10359/UV

O.D.
20
25
32
40
50
63
75
Q0
110
125

Pipe

Dimension (mm)

I.D.
13,2
16,6
21,2
26,6
33,2

42

50

60
73,2
83,2

T
34
42
54
6,7
84

10,5

12,5

18,4
209

Length
(m)
58
5,8
58
5,8
58

4

N N

almona pipe PP-R/GF/PP-R - PN25, SDR6
Structure of pipe: Multilayer, with fiberglass reinforced middle layer

Standard: DIN 8077/78, EN ISO SASO 15874, ASTM F 2389 CSA B 13711,
ISO 21003

Part No.

10332
10334
10336
10338
10340
10342
10344
10346
10348
10350

O.D.
20
25
32
40
50
63
75
90
10
125

Pipe

Dimension (mm)

1.D.
13,2
16,6
21,2
26,6
33,2

42

50

60
73,2
832

T
34

1

42
54
6,7
8,4
10,5

12,5

18,4
209

Length
(m)
5,8
5,8
58
5,8
58

4

N N

Packing/
Bag

35
25
15
10

Packing/
Bag

35
25
15
10

Weight
(kg/m)

0,172
0,266
0,434
0,671
104
165
2,36
336
501
6,25

Weight
(kg/m)

0166
0,257
0423
0,657
1029
1624
2,301
3488
4943
6,385



almona pipe PP-R/GF/PP-R (UV) - PN25, SDR6

Structure of pipe: Multilayer, with fiberglass reinforced middle layer
Special feature: UV resistant
Standard: DIN 8077/78, EN ISO SASO 15874, ASTM F 2389, CSA B 13711,

SO 21003
Pipe
% Part No. Dimension (mm) Le(rr‘ng)th Pa;l:;g/ ‘:Y(Z?mh)t
O.D. I.D. T
10332/UV 20 13,2 34 58 35 0166
10334,/UV 25 16,6 4.2 5,8 25 0,257
10336/UV 32 21,2 54 58 15 0423
10338/UV 40 26,6 6,7 58 10 0,657
10340/UV 50 33,2 8,4 58 7 1,029
10342/UV 63 42 10,5 4 4 1,624
10344,/ UV 75 50 12,5 4 1 2,301
10346/UV 90 60 15 4 T 3,488
10348/UV 110 73,2 18,4 4 1 4943
10350/UV 125 83,2 209 4 1 6,385

almona pipe PP-R - PN16, SDR74

Structure of pipe: Single layer PP-R
Standard: DIN 8077/78, EN SO SASO 15874, ASTM F 2389 CSA B 1371

Pipe
PP-R () Part No. Dimension (mm) Length Pa(él(ai;g/ ‘:Y(Z?mh;:
o.D. 1.D. T (m)
10101 20 14,4 28 58 35 0138
10103 25 18 3,5 58 25 0,215
10105 32 232 4.4 58 15 0,347
10107 40 29 55 58 10 0,542
10109 50 36,2 69 58 7 1,849
10111 63 458 86 4 4 1,336
1013 75 54,8 10,3 4 1 1903
10115 90 658 12,3 4 1 2,729
non7s 10 798 15,1 4 1 4002
1019 125 20,8 171 4 1 5,269
10121 160 16,2 219 4 1 8,637



g PP-R/UV ‘O’

(0  PP-R/GF/PPR @)

almona pipe PP-R (UV) - PN16, SDR74
Structure of pipe: Single layer PP-R

Special feature: UV resistant
Standard: DIN 8077/78, EN ISO SASO 15874, ASTM F 2389, CSA B 13711

Part No.

10101/UV
10103/UV
10105/UV
10107/UV
10109/UV
1011/UV
on3/uv
1oms/UV
on7/uv
1oNne/uvV
10121/UV

O.D.
20
25
32
40
50
63
75
Q0
110
125
160

Pipe

Dimension (mm)

I.D.
14,4
18
23,2
20
36,2
458
54,4
654
798
90,8
16,2

T
2,8
35

!

44

55
69
86

10,3

12,3
15,1
171
219

Length
(m)
58
5,8
58
5,8
58

4

B N N

almona pipe PP-R/GF/PP-R - PN20, SDR74
Structure of pipe: Multilayer, with fiberglass reinforced middle layer

Standard: DIN 8077/78, EN ISO SASO 15874, ASTM F 2389 CSA B 13711,
ISO 21003

Part No.

10102
10104
10106
10108
10110
10112
10m4
10116
10118
10120
10122

O.D.

20

32
40
50
63
75
%0
10
125
160

Pipe

Dimension (mm)

1.D.
14,4
18
23,2
29
36,2
458
54,4
654
798
90,8
16,2

T
2,8
3,5
4.4
55
69
86

10,3
12,3
15,1

171

219

Length
(m)
58
5,8
58
58
5,8

4

A~ M DM

Packing/
Bag

35
25
15
10

Packing/
Bag

35
25
15
10

Weight
(kg/m)

0138
0,215
0,347
0,542
0,849
1,336
2,903
2,729
4,092
5,269
8,637

Weight
(kg/m)

0,142
0,222
0,358
0,559
0,876
1,378
1,963
2,815
4,221
5435
8909



almona pipe PP-R/GF/PP-R (UV) - PN20, SDR74
Structure of pipe: Multilayer, with fiberglass reinforced middle layer

Special feature: UV resistant
Standard: DIN 8077/78, EN ISO SASO 15874, ASTM F 2389, CSA B 13711,

ISO 21003
Pipe
%”'RWWO} Part No. Dimension (mm) Length Pa;l;i;g/ ‘(’Y(Z?mh;
O.D. 1.D. T (m)

10102/UV 20 14,4 2,8 58 35 0142
10104/UV 25 18 3,5 5,8 25 0,222
10106/UV 32 23,2 4.4 58 15 0,358
10108/UV 40 29 5,5 5,8 10 0,559
10110/UV 50 36,2 69 58 7 0,876
10112/UV 63 458 8,6 4 4 1,378
10114/UV 75 54,4 10,3 4 1 1963
10me/UV 90 654 12,3 4 1 2,815
ong/Uv 110 79,8 15,1 4 1 4,221
10120/UV 125 90,8 171 4 1 5,435
10122/UV 160 16,2 219 4 1 8909




Fittings

Almona manufactures a variety of PP-R fittings, reducers and accessories,
presented below:

almona coupling, PN25, SDR 5
Standards: DIN 16962, EN SO SASO 15874

Part No. Dimension Packing Weight

(mm) (9

10402 20 50 9

g 10404 25 30 15
\— 10406 32 25 27
10408 40 10 49

10410 50 6 84

10412 63 6 154
10414 75 3 254

10416 90 2 418

10418 110 1 581

almona Saddle, PN25, SDR 5
Standards: DIN 16962, EN SO SASO 15874
Part No. Dimension Packing Weight

(mm) (9)

10420 40-25 10 17

' 10422 50-25 6 19
\ \@ 10424 63-25 6 19
10426 63-32 6 28

10428 75-25 3 19

10430 75-32 3 28

10432 90-25 2 20

10434 90-32 2 28

10436 110-25 1 20

10438 110-32 1 30




almona reducer PN25, SDR 5
Standards: DIN 16962, EN [SO SASO 15874

Part No. Dimension Packing Weight

(mm) (9)

10504 25-20 50 n

10506 32-20 40 15

\ 10508 32-25 30 17
10511 40-25 20 32

10512 40-32 15 35

10514 50-32 10 52

10520 50-40 10 62

10522 63-25 5 109

10524 63-32 8 102

10526 63-40 8 89

10528 63-50 5 Q3

10530 75-50 6 147

10532 75-63 4 163
10534 Q0-63 2 256

10535 Q0-75 2 252

10536 10-75 1 516
10537 110-90 1 520

almona elbow 90° PN25, SDR 5
Standards: DIN 16962, EN |SO SASO 15874
Part No. Dimension Packing Weight

(mm) (9

' 10602 20 50 14
@/\ @ 10604 25 30 25
10606 32 15 47

10608 40 8 86

10610 50 6 158

10612 63 2 295

10614 75 2 501

10616 Q0 1 811
10618 10 1 1292



almona elbow 45° PN25, SDR 5
Standards: DIN 16962, EN ISO SASO 15874

Part No. Dimension Packing Weight

(mm) (9)

“ 10624 20 50 12
@ ] @ 10626 25 25 19
10628 32 15 32

10630 40 10 72

10632 50 6 133

10634 63 4 245

10636 75 2 387

10638 Q0 1 659
10640 10 1 1025

almona tee PN25, SDR 5
Standards: DIN 16962, EN |SO SASO 15874
Part No. Dimension Packing Weight

(mm) (9

- 10702 20 25 18
/)\ 10704 25 20 20
107006 32 10 58

10708 40 6 104

10710 50 4 198

10712 63 2 357

10714 75 1 582

10716 Q0 1 981
10718 1o 1 1598




almona Tee reducer PN25, SDR 5
Standards: DIN 16962, EN ISO SASO 15874

Part No. Dimension Packing Weight
(mm) (9)
10730 20-25-20 20 39
10732 25-20-25 20 36
10734 20-32-20 10 72
10736 25-32-25 10 63
10738 32-20-32 10 57
10740 32-25-32 10 55
10742 40-20-40 6 125
10744 40-25-40 6 125
10746 40-32-40 6 15
10750 50-32-50 4 231
10752 50-40-50 4 222
10753 63-40-63 2 419
10754 63-50-63 2 418
almona end cap PN25, SDR 5
Standards: DIN 16962, EN SO SASO 15874
Part No. Dimension Packing Weight
(mm) (9
10802 20 100 5
10804 25 50 10
10806 32 30 16
10808 40 20 25
10810 50 15 46
10812 63 10 101
10814 75 4 168
10816 Q0 2 296
10818 10 1 440



almona adaptor female PN25, SDR 5
Standards: DIN 16962, EN [SO SASO 15874

Part No. Dimension Packing Weight
(mm) (9)
11202 20 (1/2") 25 57
11204 20 (3/4") 25 79
11206 25 (3/4") 20 81
11208 25 (1/2") 20 59
11209 32 (3/4") 10 93
11210 32 (1) 10 190
almona adaptor female (hexagon) PN25, SDR 5
Standards: DIN 16962, EN SO SASO 15874
Part No. Dimension Packing Weight
(mm) (9)
1121 32 (1" 10 227
11212 40 (1,1/4") 5 227
1214 50 (1,1/2") 4 413
11216 63 (2) 3 567
11218 75 (2,1/2") 2 890
11220 90 (3") 1 1185
11222 110 (4") 1 1510
almona adaptor male PN25, SDR 5
Standards: DIN 16962, EN |SO SASO 15874
Part No. Dimension Packing Weight
(mm) (9)
11402 20 (1/2") 25 64
11404 20 (3/4") 20 94
11406 25 (3/4") 15 99
11408 25 (1/2") 15 65
11409 32 (3/4") 10 108
11410 32 (1) 10 200




almona adaptor male (hexagon) PN25, SDR 5
Standards: DIN 16962, EN ISO SASO 15874

Part No. Dimension Packing Weight
(mm) (9)
141 32 (1) 10 245
14712 40 (1,1/4") 4 300
11414 50 (1,1/4") 4 455
11416 63 (2") 2 654
11418 75 (2,1/2") 1 1013
11420 90 (3") 1 1508
11422 110 (4") 1 2730
almona saddle adaptor female PN25, SDR 5
Standards: DIN 16962, EN |SO SASO 15874
Part No. Dimension Packing Weight
(mm) (9
11230 40 (1/2") 4 88
11232 50 (1/2") 4 90
1234 63 (1/2") 2 95
11236 63 (3/4") 2 109
11238 75 (1/2") 1 100
11240 75 (3/4") 1 109
11242 90 (1/2") 1 90
11244 90 (3/4") 1 110
1246 10 (1/2") 1 95
11248 110 (3/4") 1 110




almona saddle adaptor male PN25, SDR 5
Standards: DIN 16962, EN ISO SASO 15874

Part No. Dimension Packing Weight

(mm) (9)
11430 40 (1/2") 4 88
11432 50 (1/2") 4 90
11434 63 (1/2") 2 95
11436 63 (3/4") 2 109
11438 75 (1/2") 1 100
1440 75 (3/4") 1 109
11442 90 (1/2") 1 90
11444 90 (3/4") 1 110
1446 110 (1/2") 1 95
1448 110 (3/4") 1 10

almona union female PN25, SDR 5
Standards: DIN 16962,EN ISO SASO 15874
Part No. Dimension Packing Weight

(mm) (9)
11302 20 (1/2") 20 123
11304 25 (1/2") 15 157
11305 25 (3/4") 15 157
11306 32 (1) 8 225
11307 32 (3/4") 8 225
11314 40 (1,1/4") 6 303
11316 50 (1,1/4") 4 404
1318 63 (2) 2 924




almona union male PN25, SDR 5
Standards: DIN 16962, EN [SO SASO 15874

Part No. Dimension Packing Weight
(mm) (9
11502 20 (1/2") 20 121
11503 25 (1/2") 15 166
1504 25 (3/4") 15 166
11508 32 (1) 8 227
11509 32 (3/4") 8 227
1516 40 (1,1/4") 6 365
11518 50 (1,1/4") 4 461
11520 63 (2) 2 1045
almona union two side socket PN25, SDR 5
Standards: DIN 16962, EN ISO SASO 15874
Part No. Dimension Packing Weight
(mm) (@
1522 20 20 205
1524 25 15 345
1526 32 8 481
11528 40 6 617
11530 50 4 559
almona elbow 90° female PN25, SDR 5
Standards: DIN 16962, EN ISO SASO 15874
Part No. Dimension Packing Weight
(mm) (9)
‘! 1602 20 (1/2") 20 67
@4\\ 11604 20 (3/4") 12 81
11606 25 (1/2") 15 77
11608 25 (3/4") 15 95
11610 32 (3/4") 5 110
1612 32 (1) 8 251



almona elbow 90° male PN25, SDR 5
Standards: DIN 16962, EN ISO SASO 15874

Part No. Dimension Packing Weight
(mm) (9)
11616 20 (1/2") 15 74
11618 20 (3/4") 12 89
11620 25 (1/2") 10 99
11622 25 (3/4") 10 82
11624 32 (3/4") 6 133
1626 32 (1) 8 266
almona elbow 90° female with clamp PN25, SDR 5
Standards: DIN 16962, EN ISO SASO 15874
Part No. Dimension Packing Weight
(mm) (9)
614 20 (1/2") 15 80
11615 25 (1/2") 12 90
almona wall elbows with holder PN25, SDR 5
Standards: DIN 16962, EN SO SASO 15874
@/ . Part No. Dir?:..:‘s)ion Packing W?;g)ht
[ - ) 11630 20 (1/2") 15 80
“{\(@ 1632 25 (1/2") 12 90
almona tee adaptor female PN25, SDR 5
Standards: DIN 16962, EN |SO SASO 15874
Part No. Dimension Packing Weight
(mm) (9
11702 20 (1/2") 15 74
1704 20 (3/4") 12 89
11706 25 (1/2") 10 16
11708 25 (3/4") 10 85
1710 32 (3/4") 6 18
1712 32 (1) 6 272




almona tee adaptor male PN25, SDR 5
Standards: DIN 16962, EN [SO SASO 15874

Dimension

Part No. (mm) Packing
n716 20 (1/2") 15
n74 20 (3/4") 12
1718 25 (1/2") 10
11720 25 (3/4") 10
11721 32 (3/4") 5
1722 32 (1) 5

almona butterfly valve PN25, SDR 5
Standards: DIN 16962, EN SO SASO 15874

Dimension

Part No. (mm) Packing
11804 20 5
11806 25 5
11808 32 5

almona chrome coated valve PN25, SDR 5
Standards: DIN 16962, EN SO SASO 15874

Part No. Pl Packing
(mm)
11810 20 1
1811 25 1
11812 32 1

almona valve body PN25, SDR 5
Standards: DIN 16962, EN SO SASO 15874

Part No. DiT;rr:;ion Packing
1720 20 1
Nn722 25 1
Nn724 32 1

Weight
(9

80
Q8
111
Q2
122
288

Weight
(9

205
211
357

Weight
(9)

323
438
351

Weight
(9)

53
85
135



almona spherical valve PN25, SDR 5
Standards: DIN 16962, EN [SO SASO 15874

Part No. Dimension Packing Weight
(mm) (9)
@f 11826 20 10 105
11828 25 10 113
11830 32 6 179
11832 40 3 260
11834 50 2 517
11836 63 2 -
11838 75 2 -
almona spherical valve with union PN25, SDR 5
Standards: DIN 16962, EN |SO SASO 15874
Part No. Dimension Packing Weight
(mm) (9
11827 20 10 105
11829 25 10 113
11831 32 6 179
almona crossover PN20, SDR 6
Standards: DIN 16962, EN ISO SASO 15874
Part No. Dimension Packing Weight
(mm) (9)
10902 20 1 52
10904 25 1 75
10906 32 1 153




Accessories

almona end piece (male)

Standards: : DIN 16962, EN SO
Part No. Dimension
(mm)
11890 20 (1/2")
11892 25 (3/4")

SASQO 15874

Packing

100
100

almona chrome coated valve extension

Part No.

11805

almona welding machine

Part No.

12410
12411
12412

almona welding sockets

Part No.

12704
12706

12708
12710
12712
12714
12716
12718
12720
12722
12724

Dimension
(mm)

30

Dimension
(mm)

16-63
50-125
125-160

Dimension
(mm)

20
25
32
40
50
63
75
Q0
110
125
160

Weight
(9)

Packing

Packing

Packing



almona repair sockets tools

Part No.

12726

almona repair sockets

Part No.

12728

almona repair sockets

Part No.

12800
12802

Dimension
(mm)

%

Dimension
(mm)

%

Dimension
(mm)

16-40
40-63

/////’ Y\\

&

Packing

Packing

Packing




Section V

5. Jointing

51 Socket welding using a heated tool

Before starting the work, make sure that the welding tools lie flat against
the heated rod. It is not recommended to use pliers or other unsuitable
tools for the assembly, to avoid damage to the coating of the welding tools.
The required welding temperature for almona PP-R systems installation
system is between 250°C to 270°C.

Caution:
e Danger of burns from hot welding equipment

e The first welding should not be carried out until five minutes after the
welding temperature has been reached!

almona welding equipment and welding tools shall be protected against
impurities. Burned particles can lead to faulty welding connections. Tools
may be cleaned with non-fibrous, coarse paper towels. The welding tools
must be kept dry at all times. Damaged and soiled welding tools must be
replaced.

Almona PP-R system components should not be twisted during the welding
process. Minor corrections can only be made immediately after the parts
are connected.

5.2 Guidelines

General work protection and accident prevention guidelines are to be ob-
served when using welding equipment.

For the handling of almona welding equipment, machines and tools, the
General Guidelines DVS 2208, Section 1 shall apply. In order to establish
a connection between the almona pipe and the fitted part, the welding
tools used must correspond to the measurements as stipulated by pro-
cedure A.

In accordance with DVS Guidelines, control of the necessary application
temperature using quick-display surface temperature thermometers is
permissible.



5.3 Processing information for welding

The following welding parameters shall be followed during the socket
welding of almona PP-R systems with a heated tool.

i i i Cooling
e UEET TEEe S

SDR 74 (maximum period .

(mm) (mm) (s) (s) fixed toi.:al
(s)  (min)

20 14 5 4 6 2
25 15 7 4 10 2
32 16.5 8 6 10 4
40 18 12 6 20 4
50 20 18 6 20 4
63 24 24 8 30 6
75 26 30 8 30 6
Q0 29 40 8 40 6
40 18 12 6 20 4
50 20 18 6 20 4
63 24 24 8 30 6
75 26 30 8 30 6
Q0 29 40 8 40 6
10O 325 50 10 50 8
125 35 60 10 60 8

The required welding temperature for almona PP-R systems installation
system is between 250°C to 270°C.

Instructions for socket welding can be found in DVS standard no. 2207
Section 11, “"Socket welding with a heated tool - welding of thermoplastic
plastics and pipelines made of polypropylene (PP)”. Socket welding for al-
mona systems shall be performed according to DVS guidelines.



5.3.1 Socket welding with a hand-held welding device, from 20mm

The following steps shall be followed during socket welding process of
almona PP-R systems using a hand-held welding machine.

Step 1- Cutting pipes to proper length. Cut pipes perpendicularly to their
axis with a pipe cutter or a rotary pipe cutter.

Step 2 - Cleaning and marking. Before socket welding clean and de-
grease the end of the pipe and inside of the fitting. Then, mark the
depth of the insertion of the pipe into the fitting in accordance with the
table in section 5.3.

Step 3 - Welding of elements. \When the heating tool has reached the
required temperature, push the fitting and the end of the pipe to the
the welding tool by means of a sliding non-rotary motion to the depth
previously marked and heat them according to the time specified in the
table (see section 5.3).

Step 4 - Joining. Take the pipe and fitting off the welding tool and join
them by pushing together without turning, up to the previously marked
welding depth. During pushing determine the mutual position of a pipe
and a fitting. Hold the pipe and fitting together for the fixing period
given in the table (see section 5.3). After fixing do not disturb the joint
during the cooling period.

Step1

Step 2

Step 3 Step 4

In case of UV resistant pipe, prior to the fusion, remove the outside layer
of polypropylene with a cutter.



5.3.2 Socket welding with a stationary welding machine, from 40mm

Almona recommends the use of a stationary welding machine for the weld-
ing of larger pipe diameters and for the preassembly of installation elements.
The general guidelines provided by DVS brochure no. 2207 Section 11, “Socket
welding with a heated tool. Detailed information on welding times.” apply.

The following steps shall be followed during socket welding process of al-
mona PP-R systems using a stationary welding machine.

Step 1 - Check the machine and establish welding insertion depth by
setting the dimension; make sure the welding temperature is reached.

Step 2 - Clean and degrease the inside of the fitting and outside of the
pipe that will be inserted in the fitting.

Step 3 - Fix the moulded fitting with the clamp, taking care not to wind
it too tightly, as this can lead to ovality, with a negative impact on the
resulting weld. Make sure the moulded part is correctly positioned; use
counter-tension to prevent the possibility of slipping.

Step 4 - Place the pipe loosely into the jaw chuck.

Step 5 - Adjust the dimension using the rotary button, which sets the
precise welding insertion depth.

Step 6 - Push both tools together until they reach the stop.

Step 7 - Push the pipe as far as the fitting, then tighten. Make sure that
the welding partners are accurately aligned. Open the welding tool.

Step 8 - Insert the welding device. Using the crank, gradually push the
fitting and the pipe into the tool until the stop is reached. Pay atten-
tion to the welding time.

Step 9 - The welding period begins when the pipe and the fitting have
been fitted together closely. Allow them to heat up without exerting any
further pressure. Once the heating time has elapsed, move the tools
apart, remove the welding device, and fit together the fitting and the pipe.

Step 10 - Observe the required cooling time.




5.3.3 Welding saddle for 40-125mm pipes

The saddles can be used for subsequent extension of existing pipe sys-
tems, as an alternative to reqular tees and for direct branching of a service
line to a supply line.

The following steps shall be followed during saddle welding process:

Step 1 - Before you start the work, prepare material and tools. Ensure
that the welding saddle, the drill and the welding tool have the same
diameters.

Step 2 - Uncover the pipe at the exact location where the welding sad-
dle is supposed to be welded and mark the welding area. Drain existing
pipes and vent the pressure.

Step 3 - Prepare the welding device and the saddle welding tools for the
socket fusion welding and heat to operating temperature (250°C-270°C).

Step 4 - Drill through the marked pipe wall with a plastic drilling machine
and clear any cuttings from the drill hole.

Step 5 - The parts and areas to be welded must be clean, dry and degreased.

Step 6 - Push the welding plate into the hole in the wall of the pipe
using a suitable and aligned saddle tool, until the tool reaches its stop
position. At the same time the weld-in saddle must be pushed in, until
the saddle surface reaches the camber of the tool.

Step 7 - The heating time for the pipe and fittings for the drilled hole
25mm up to 63mm is 25 seconds for all dimensions.

Step 8 - Once the heating time has elapsed, remove the welding tool,
push the heated weld-in saddle straight into the heated hole as far as
it will go without turning it and hold the pipe in position for at least 20
seconds applying the necessary pressure.

Step 9 - After a cooling period of at least 10 minutes, the connection
can withstand a full load.

5.3.4 Repair plugs

Repair plugs are used to repair of damaged pipes up to hole size of 8mm.

The following steps shall be followed during the damage pipe reparation
process:

Step 1- Drain and uncover the damaged pipe.

Step2 - Mark the correct insertion depth on the repair plug.



e Step 3 - Drill damaged area of pipe out to a diameter of 8 mm at a right
angle to the pipe. Then clean the hole and repair plug, removing any
grease or other material and ensuring both are dry.

e Step 4 -Heat up drill hole and repair plug with hole welding tool for 15
seconds.

e Step 5 -Insert repair plug immediatelu.
e Step 6 - Cut off protruding end of repair plug.

e Step 7 - The repaired area of pipe should reach full strength after approx-
imately 5 minutes.

5.3.5 Use of electric welding sockets

Electric welding sockets are used in areas with restricted space, as a repair
welding and alternative welding option for large diameter PP-R pipes and
fittings.

Besides the correct operation, cleanliness is the most important require-
ment for achieving good welding results. For the electrical sockets to stay
thoroughly clean, they need to be left in the original packaging until they are
used. Furthermore, the surface of the pipe must be clean and undamaged.
Incorrectly collapsed pipe ends must be cut off. We recommend PP cleaner
or cloths with ethul alcohol for cleaning and degreasing.

The pipe elements to be welded as well as the electric socket and the weld-
ing equipment must show precisely the same temperature level within the
permitted temperature range (ie. +5°C to 40°C according to DVS 2207). UV
radiation or improper storage can cause significant differences in tempera-
ture, which will result in faulty welding.

The following steps shall be followed when electric welding sockets are used:

Preparatory work
e Step1- Cutpipeends at aright angle and burr them (control carved ends).

e Step 2 - Remove any dirt from the pipe ends at the required length and
dry them.

e Step 3 - Mark the insertion depth of the electro-welded sockets at the
pipe end.

e Step 4 - Remove the oxide film with a pipe scraper on the pipe surface
along the length of the insertion depth. Use the peeler intended for the
respective diameter of the pipe.

e Step 5 - Clean thoroughly using ethyl alcohol. A homogeneous and imper-
meable welded connection can only be established, if the surface in the
welding range is peeled and cleaned comprehensivelu.



Do not touch peeled pipe ends again and protect them from any contam-
ination. Weld within 30 minutes after the peeling process.

Assembly of electric welding socket

e Step 6 - Carefully clean the inner surface of the socket using lint-free
cloth. Mount the socket within 30 minutes after opening the packaging.

e Step 7 - Slide the electric welding socket onto the clean and dry pipe end
until you reach the marked insertion depth.

e Step 8 - Completely remove the protective packaging and slide the
peeled and clean second pipe end into the electric welding socket.

Welding process

e Step 9 - Position the socket so that the air gap is evenly distributed
around the circumference.

e Step10- Set the welding equipment to the diameter of the welding socket.

e Step 11 - Compare the data on the welding equipment’s display screen
with the details on the label and enter the requested code by scanner
or manual (see barcode label on the electric welding socket).

e Step 12 - Start the welding process and monitor it closely.

Contamination is to be avoided diligently and all parts must be securely fas-
tened. Pipes must be free of flexural strain or self-weight when they are
inserted into the electric welding socket. The socket should still be able move
on the pipe ends after the mounting process. The air gap must be evenly
distributed around the circumference. A joint that is not free of tension or
that has shifted can result in undesired molten mass or in an inadequate
connection. The pipe ends and welded sockets must be dry when mounted.

Cooling-off time and pressure test

The welded pipe joint may only be put under pressure or moved, and the
fastening may only be loosened once the cooling-off period has elapsed.
The minimum required cooling-off time is marked on the electric welding
sockets. In case of ambient temperatures above 25 °C or when there is
strong solar radiation, the cooling-off time must be extended accordingly!

In order to achieve an ideal and stable welding result, both pipe ends must
be plane and parallel within the electric welding socket. It is imperative to
mark the socket insertion depth on the pipe and to adhere to it.



Section VI

6. Installation

Almona PP-R systems are suitable for being installed inside and outside
buildings. Forinstallation outside building UV stabilized PP-R pipe shall be used.

6.1 Pipe and fittings fixing techniques

For installation inside and outside buildings almona PP-R pipe systems
shall be fixed using fixing systems subject to the following requirements:

e The fixing systems shall be able to absorb any forces that may occur.

® The external impact upon pipes and fittings, caused eg. by sagging,
changes in length, mechanical load, must be prevented by applying
appropriate fixing techniques.

e The pipework must be held firmly in the intended position.

The fixing mechanisms shall be selected in accordance with the outside
diameter of the pipe and to completely circumvent the pipe. Appropriate
measures shall be taken to ensure that the pipe surface is not damaged
by any of the pipe fastening elements.

Almona recommends that the pipe clamps with rubber inserts shall be
used as the fixing mechanism for almona installation systems. If no inner
lining is used inside the clamp, then the inside edge of the clamp must be
rounded off and the inside surface must be smooth.

Two tupe of fixing mechanisms are commonly used for PP-R systems, fixed
and sliding bearings.

Fixed bearings:

e Fixed points are determined to divide the pipeline into individual sec-
tions, which helps to avoid uncontrolled pipe movement.

e These fixed points shall be designed to compensate for the expansion
forces arising from the pipe and possibly existing additional loads.

® Short distances in the ceiling should be chosen as the clamp and the
fastening element need to be fastened tightly because of the forces
that arise there.

Sliding bearings:

e Shall compensate for the axial pipe movement without causing any
damage.

e When positioning the sliding bearings, care must be taken that no fittings
or fixtures obstruct the pipe movement.



6.2 Mounting distances

The distance between the clamps depends on the outside diameter of
the pipes and temperatures. The mounting distances shown on the below
table, provide guidance for horizontal and vertical installations of almona
PP-R systems.

Mounting distances for almona monolayer pipes SDR 6, SDR 74

Temperature (°C)

Pipe
Diameter 20 30 40 50 60 70 80

(mm)

Mounting Distances (cm)

20 Q0 80 80 80 70 65 60
25 Q5 Q5 Q5 Q0 85 80 75
32 10 105 105 100 95 Q0 80
40 120 120 15 105 100 Q5 Q5
50 135 130 125 120 15 10 100
63 155 150 145 135 130 120 115
75 170 165 160 150 145 130 125
90 180 180 170 165 160 150 135
110 200 195 190 180 175 165 155
125 220 215 200 195 190 170 165

Mounting distances for almona multilayer pipes SDR 6, SDR 74

Temperature (°C)

Pipe
Diameter 20 30 40 50 60 70 80

(mm)

Mounting Distances (cm)

20 Q5 Q0 85 85 80 70 65
25 100 100 100 Q5 Q0 Q0 85
32 120 15 15 10 100 Q5 Q0
40 130 130 125 120 15 10 100
50 150 150 140 130 125 120 10
63 170 160 155 150 145 130 125
75 185 180 175 160 155 150 140
90 200 200 185 180 175 160 160
110 220 215 210 195 190 180 180
125 240 230 225 210 200 200 190



A smaller number of clamps are needed during installation of almona mul-
tilayer glass fiber reinforced PP-R pipes compared to standard PP-R pipes
without fibre reinforcement.

6.3 Laying almona pipe systems

During installation of almona PP-R pipes in walls and ceilings, the friction
forces that occur prevent the expansion of the pipes and therefore no com-
pensation is necessary. The resulting tension is absorbed by the pipe ma-
terials. Due to the low expansion forces, the masonry or the plaster are not
damaged.

For installation of almona PP-R pipe systems in a shaft the following
guidelines shall be considered:

e (Changes inlength can be disregarded if pipes are laid in a vertical shaft.

e [t will be sufficient to mount a fixed-point clamp ahead of every branch in
a rising pipe, all clamps are fixed points.

e Rising pipes can be laid without expansion elbows.
e The distance between two fixed points shall not be greater than 3m.

When open laying of almona PP-R pipes the followings need to be considered:

® The pipes need to be laid using fixed and slide bearings. This will en-
sure sufficient space for the pipe to expand.

® |f the line length equals or exceeds 40m, expansion must be compen-
sated for using bending legs and angles.

B B
[ ]
keep sufficient distance from create possibility of branch create a compensating length
the wall pass-through point. pipe movement in the wall to allow expansion at the riser
pass through point. normal line.




6.4 Length variation

Temperature variations influence strongly the length of almona PP-R pipes.
The temperature change can be caused by different installation and op-
erating temperatures, as well as varuing fluid temperatures. The potential
variation in length shall be taken into account when installing almona PP-R
systems. If the operating temperature is higher than the installation tem-
perature, the pipe will elongate. If the fluid temperature (eg. cold water)
is lower than the installation temperature, the calculation will result in a
reduction in length.

The following factors shall be considered when calculating the length
variation of almona PP-R pipes.

e |nstallation temperature

e Operating temperatures (media temperatures)

e Jemperature difference between installation and operating temperatures
e (Coefficient of linear expansion

e Pipe length

The coefficient of linear expansion a for almona PP-R pipes:
® Monolayer PP-R pipe a= 015 mm/mK

e Multilayer PP-R pipes a= 005 mm/mK

The formula for the calculation of the variation in length is:

AL=0ax o x AT
AL variation in length mm
lo pipe length prior to temperature change m
a length variation coefficient mm /mxK
AT difference between installation and K or °C

operating temperature

Example of AL calculation for almona multilayer PP-R pipe with the following
characteristics:

e length =10m
e assembly temperature 20°C

e \Working temperature: 40°C



AL = 005mm/mK x 10m x 20K = 10mm
Length extension for almona monolayer PP-R pipes (a= 015mm/mK)

Temperature difference AT

Pipe
IenZth 10°C 20°C  30°C  40°C 50°C 60°C  70°C 80°C
(m)
Length change AL (mm)
1 1.5 3 5 6 8 Q n 12
2 3 o) Q 12 15 18 21 24
3 5 Q 14 18 23 27 32 36
4 6 12 18 24 30 36 42 48
5 8 15 23 30 38 45 53 60
6 Q 18 27 36 45 54 63 72
7 n 21 32 42 53 63 74 84
8 12 24 36 48 60 72 84 Q6
9 14 27 41 54 68 81 Q5 108
10 15 30 45 60 75 Q0 105 120
15 23 45 68 Q0 13 135 158 150

Length extension for almona multilayer PP-R pipes (a= 0.05mm/mK)

Temperature difference At

Pi
IenZ:h 10°C  20°C  30°C  40°C 50°C  60°C 70°C  80°C
(m)
Length change AL (mm)
1 1 1 2 2 3 3 4 4
2 1 2 3 4 5 6 7 8
3 2 3 5 6 8 Q n 12
4 2 4 6 8 10 12 14 16
5 3 5 8 10 13 15 18 20
6 3 o) Q 12 15 18 21 24
7 4 7 n 14 18 21 25 28
8 4 8 12 16 20 24 28 32
9 5 Q 14 18 23 27 32 36
10 5 10 15 20 25 30 35 40
15 8 15 23 30 38 45 53 60




6.5 Expansion compensation

Variations in length caused by temperature differences shall be taken
into account during the planning stage to prevent subsequent damage
to almona PP-R pipes, fixing elements and the building structure. In or-
der to keep the occurring stress impacts within acceptable ranges, the
variation in length must be compensated appropriately. There are two
options available to achieve this compensation:

® [xpansion compensation using bending legs and a U-pipe bends
(“natural” expansion compensation).

e [Expansion compensation using compensators (‘artificial” expansion
compensation).

In most cases, directional changes in the pipe routing can be utilized to
absorb the variation in length. If the directional changes are not sufficient
to absorb the variation in length, then a U-pipe bend shall be used.

6.51 Bending legs

In order to determine the specific direction in which the expansion com-
pensation is steered, the directional change is installed between two fixed
points. Generally, the pipes are arranged in right angles at the points where
the direction changes. A variation in the length of one leg produces bending
in the other leqg. Provided that all legs have appropriate length to prevent
the resulting flexural strain from becoming too great, the system can flexi-
bly absorb the variation in length.

Ig= Kx.\/d x AL

s length of the bending leg mm
K material-dependent constant (15.0 for PP)

outside pipe diameter mm
AL variation in length mm

Example of |g calculation for an almona PP-R pipe with an outside diame-
ter of 75mm and a variation in length of 84mm.

FP - Fixed Point

s =15 x4 75mMmx84mm = 1191mm &L 2D Lineer Support

AL
" G >
I
| FP
e




6.5.2 Expansion loop

If it is not possible to compensate for the variation in length by introduc-
ing directional changes into the pipe routing, an expansion loop shall be
used instead. For the implementation of the expansion bend, the length
lg of the bending leg and the width bmin of the expansion bend shall be
considered. It is advisable to position the expansion bend in such a way
that the lengths | and |2 are equal.

bmin=2x AL + SA

Brmin minimum width of the expansion mm
AL variation in length mm
SA safety clearance =150 mm

Example of bmin calculation for an almona PP-R pipe with a length variation
AL =84mm.

brmin =2 X 84mm +150mMm = 842mm FP - Fixed Point
GL - 2D Linear Support

6.5.3 Pre-tensioning

If. during installation, an expansion loop is already pre-stretched by the
length AL, against the subsequent length variation and is thus “pre-ten-
sioned”, the length of the bending leg lgy can be reduced.

IR S
BV =g AL

ALy variation in length with pre-tensioning mm
AL variation in length mm
lsv length of bending leg with pre-tensioning mm
I length of bending leg mm




Example of Igy calculation for an almona PP-R pipe with a length variation
AL = 84mm and pre-tensioning ALy = 42mm

gy = 1191TMm x /1- g—imm =842mm

FP - Fixed Point
GL - 2D Linear Support

6.6

Insulation

Almona PP-R systems can be insulated to improve the overall perfor-
mance of the systems and to protect the pipes from external factors. The
aim of the pipe insulation is to:

Protect the pipes against condensation

Protect the cold-water pipes against exposure to heat

Minimize heat losses

Reduce the transfer of heat to structural components
Reduce sound transmission

Protect against UV radiation

Absorb variations in length caused by temperature

Protect against mechanical stresses

Foamed polyethylene is the most commonly used form of thermal insula-
tion. The minimun proposed thermal insulation thickness should be provided
along the entire length of pipe. It is recommended that the thickness of all in-
sulation at crossing locations and at locations where cold and hot water lines
are installed next to each other (in installation ducts) is increased by 30%.



Insulation thickness is always determined by calculation in accordance with
the corresponding national requlations, while considering the given thermal
resistance (\) of the insulation that is going to be used. The following tables
demonstrate only the most common situations.

Cold water: insulation thickness examples for A = 0,035 W/mK

Pipe Installation Situation Lol Moo

(mm)
Freely installed in unheated rooms 4
Freely installed in heated rooms 9
In installation ducts, not installed side by side 4
with a hot pipeline
In_installation dgcts, installed side by side 3
with a hot pipeline
In grooves under plaster, installed separately 4
In grooves under plaster, installed side by side 3
with a hot pipeline
In concrete 4
Hot water: insulation thickness examples
Pipe diameter Insulati?:‘ r':"t)\ickness
(mm)
A=0,030 A=0,035
20 6 10
25 6 10
32 10 13
40 10 13
50 10 13
60 13 20
75 20 20
Q0 20 25
10 25 32
125 25 32




6.7 Pressure test

Upon completion of the installation work the almona systems shall be test-
ed to hudraulic pressure. This must be carried out while the pipe system is
fully accessible. In accordance with Part 4 of EN 806, the test can be carried
out using water or, if national regulations permit, with oil-free clean air or
inert gases at low pressure.

The choice of method to be applied shall take into consideration the fac-
tors relating to huygiene and corrosion and shall be determined in relation
to the design of the system and the time schedule of the construction
project.

For pressure test using water, the completed pipelines shall be gradually
filled with drinking water that do not contain particles = 150um, and shall
then be vented. The drinking water system shall be put into operation im-
mediately after the pressure test with water and the subsequent flushing
of the system. If this is not possible, the flushing process shall be repeat-
ed reqgularly, with no more than 7 days between repetitions. If the system
is due to be put into operation at a later stage, in the interest of hygiene,
the pressure test shall be conducted with air or inert gas.




Example of a pressure testing protocol:

Pressure testing protocol with water

CONSEIUCTION PrOJECE: ..o
CoONSEIUCHION SEBGE e
Client represented DU e
Contractor represented DU: ...
Admissible operating pressure =10 bar ... bar (if higher)

Water temperature ... °C Ambient temperature ... °C

System inspection as
e complete system
® N ... section

Preliminary arrangements:

e The pipe system is made of PP and, if applicable, with combined installations
made of metal and multi-layer composite pipelines.

e All pipes have been sealed by metal plugs, caps, blanking plates or blank flanges.

e Equipment and valves that do not meet the required test pressure, have been
separated from the lines.

e Expert laying of the piping.
e Filling water has been filtered. Filter mesh <150um
e The system has been filled, flushed and de-aerated.

Leak test

Testing Results Notes

A maximum pressure
drop of 05 bar
Test pressure after 30 min
.......................... bar

Preliminary test
O | Test pressure 15 bar
Test duration 30 min

Main test A maximum pressure drop

of 0.2 bar
O] Test pressure 10 baT Test pressure after 30 min
Test duration 30 min bar
Final test No pressure drop

[ | Test pressure10 bar | Test pressure after 60 min
Test duration 60 min | bar

O] Visual inspection of pipe system has been carried out.
1 No leaks were determined during the testing period.
[1 The pipe system is leak-proof .

Once the pressure tests have been completed, the responsible technician
shall produce a formal record, which includes an assessment of the test.
The impermeability of the system shall be confirmed in writing.



Section VI

7. Storage and Handling of almona PP-R systems
71 Storage

During storage almona PP-R systems without a UV black protection
layer shall be protected from extended exposure to direct sunlight. This
will prevent the effects of ultraviolet-rays and heat buildup.

If the pipe is stored in racks, it should be continuously supported along
its length.

Pipes shall be stored inside to prevent damage.

When pipes are stacked, ensure that the weight of upper units does not
cause deformation to pipes in the bottom of the stack.

Pipes shall not be stored close to heat sources or hot objects.

Pipes and fittings shall always be protected from dirt and moisture.

7.2 Transportation

- Lay pipes flat on the tray truck

A dnss

Almona PP-R systems proves its robustness during transport and at the
construction site, however, the pipes shall be handled with reasonable
care to avoid breakage or damage.

The pipe shall never be pushed or thrown from a delivery truck.

The pipe without UV black protection layer shall be protected from
direct sunlight at all times.

The pipe shall be kept away from sharp objects (rocks, irons..etc) to
prevent damage.

Lifting of pipes requires extra care as the extended pipe weight can
cause excessive deformation and can lead to cracking or breakage.

Pipes and fittings should be treated with special caution attempera-
tures below 0°C.

- Keep pipes strapped down in order
not to roll around and to remain

- If pipes are stored in racks, they

- Do not throw pipes on the tray

supported.

- Do not overtighten with ratchet
- Unsupported pipes can bend

shall be continuously supported
along their length.

- Ensure that the weight of upper

units do not cause deformation to
pipes at the bottom of the stack.



ADVANTAGES

8. Of almona PP-R Systems

High strength
and improved
dimensional stability
due to 3-layer
technology

N\

Fast and easy
installation due to
advanced welding

technologies

A

_va

Resistant to building
settlement and
earthquakes due to high
pipe flexibility

More acidic
Neutral

More alkaline
2

Chemical resistance
ranging from pH2
to pH12

\\ 70°C

~
1l

High temperature and
pressure resistance up
to +70°C

- -0°C

Low temperatures
(@bove 0°C) operation
and installation

Q)

Noise reduction
without insulation
due to 3-layer almona
technology

é

/
NN
-

Corrosion free system

\\l/

‘1IN

4
4

UV resistance due to
co-extrusion almona
technology of UV
resistant layer

N

Leak free
due to advanced
welding technologies

Ve

Maintenance free
50 years lifetime

”

Ya @

100% recyclable
and sustainable

systems



APPENDIX

9. Chemical resistance list PP-R

The data in this list is intended only as a guide. Considerable deviations can
occur depending on type of exposure and contamination of the chemical
medium. almona cannot be held liable for any damages. No warranty can be
derived concerning the data given below.

Temperature °C

Chemical or Product Concentration

20 60 100
Acetic acid up to 40% S S -
Acetic acid 50% S S L
Acetic acid, glacial >96% S L NS
Acetic anhydride 100% S - -
Acetone 100% S S -
Aceptophenone 100% S L -
Acrylonitrile 100% S - -
Air - S S S
Allyl alcohol 100% S S -
Almond ol - S - -
Alum Sol S S -
Ammonia, aqueous Sat. sol S S -
Ammonia, dry gas 100% S - -
Ammonia, liquid 100% S = =
Ammonium acetate Sat. sol S S -
Ammonium chloride Sat. sol S S -
Ammonium fluoride up to 20% S S -
Ammonium hydrogen carbonate Sat. sol S S -
Ammonium metaphosphate Sat. sol S S S
Ammonium nitrate Sat. sol S S S
Ammonium persulphate Sat. sol S S -
Ammonium phosphate Sat. sol S - -
Ammonium sulphate Sat. sol S S S
Ammonium sulphide Sat. sol S S =
Amuyl acetate 100% L - -
Amuyl alcohol 100% S S S
Aniline 100% S S -
Apple juice _ S _ ~
Aqua regia HCI/HNOF3 NS NS NS
Barium bromide Sat. sol S S S
Barium carbonate Sat. sol S S S
Barium chloride Sat. sol S S S
Barium hudroxide Sat. sol S S S
Barium sulphide Sat. sol S S S
Beer - S S -
Legend

S = Satisfactory, L = Limited, NS = Not Satisfactory, - = No testing, unkown



Temperature °C

Chemical or Product Concentration

20 60 100
Benzene 100% L NS NS
Benzoic acid Sat. sol S S -
Benzyl alcohol 100% S L -
Borax Sol S S -
Boric acid Sat. sol S - -
Boron trifluoride Sat. sol S - -
Bormine, gas - NS NS NS
Bromine, liquid 100% NS NS NS
Butane, gas 100% S - -
Butanol 100% S L L
Butyl acetate 100% L NS NS
Butyl glycol 100% S - -
Butil fenal 100% S L L
Calcium carbonate Sat. sol S S S
Calcium chlorate Sat. sol S S -
Calcium chlorate Sat. sol S S S
Calcium hydroxide Sat. sol S S S
Calcium hypochlorite Sol S - -
Calcium nitrate Sat. sol S S -
Camphor oil - NS NS NS
Carbon dioxide, dry gas - S S -
Carbon dioxide, wet gas - S S -
Carbon disulphide 100% S NS NS
Carbon monoxide, gas - S S -
Carbon tetrachloride 100% NS NS NS
Castor oil 100% S S -
Caustic soda Up to 50% S L L
Chlorine, aqueous Sat. sol S L -
Chlorine, dry gas 100% NS NS NS
Chlorine, liquid 100% NS NS NS
Chloroacetic acid 100% S - -
Chloroethanol 100% S - -
Chloroform 100% L NS NS
Chlorosulphonic acid 100% NS NS NS
Chrome alum Sol S S -
Chromic acid up to 40% S L NS
Citric acid Sat. sol S S S
Coconut oil - S - -
Copper (ll) chloride Sat. sol S S -
Copper (ll) nitrate Sat. sol S S S
Copper (Il) Sat. sol S S -
Corn oil - S L -
Cottonseed ol - S S L
Cresol 90% S - -
Cyclohexane 100% S - -
Cuyclohexanol 100% S L -
Cyclohexanone 100% L NS NS
Legend

S = Satisfactory, L = Limited, NS = Not Satisfactory, - = No testing, unkown




Temperature °C

Chemical or Product Concentration

20 60 100
Decalin 100% NS NS NS
Dextrin Sol S S -
Dextrin Dextrose Sol S S S
Dibutyl phthalate 100% S L NS
Dichloroacetic acid 100% L - -
Dichloroethutene (A & B) 100% L - -
Diethanolamine 100% S - -
Diethuyl ether 100% S L -
Diethuylene glycol 100% S S -
Diglycolic acid 100% S - -
Dimethuyl amine, gas - S - -
Dimethyl formamide 100% S S -
Dioctyl phthalate 100% L L -
Dioxane 100% L L -
Distilled water 100% S S S
Ethul alcohol Up to 95% S S S

=
wn
=
wn
=
wn

Ethul chloride, gas -

Ethylene chloride - L L -
Ethyl ether 100% S L -
Ethylene glycol 100% S S S
Ethanolamine 100% S - -
Ethyl acetate 100% L NS NS
Ferric chloride Sat. sol S S S
Ferric chloride 40% S - -
Formic acid 10% S S L
Formic acid 85% S NS NS
Formic acid, anhydrous 100% S L L
Fructose Sol S S S
Fruit juice - S S
Gasoline. petrol - NS NS NS
Gelatine - S S -
Glucose 20% S S S
Glycerine 100% S S S
Glycolic acid 30% S - -
Heptane 100% L NS NS
Hexane 100% S L -
Hydrobromic acid higher 48% S L NS
Hydrochloric acid higher 20% S S S
Hydrochloric acid 30% S L L
Hydrochloric acid From 35-36% S - -
Hydrofluoric acid Dil.sol S - -
Hydrofluoric acid 40% S - -
Hydrogen 100% S - -
Hydrogen chloride 100% S S -
Hydrogen peroxide Up to 10% S - -
Hydrogen peroxide Up to 30% S L -
Hydrogen sulphide 100% S S -
Legend

S = Satisfactory, L = Limited, NS = Not Satisfactory, - = No testing, unkown



Chemical or Product

lodine, in alcohol
Isoctane

Isopropyl alcohol
Isopropyl ether
Lactic acid

Lanoline

Linseed oil
Magnesium carbonate
Magnesium chloride
Magnesium hydroxide
Magnesium sulphate
Maleic acid
Mercury (Il) chloride
Mercury (Il) cyanide
Mercury (I) nitrate
Mercury

Methyl acetate
Methyl alcohol
Methyl amine
Methyl bromide
Methyl ethyl ketone
Methylene chloride
Milk
Monochloroacetic acid
Naphtha

Nickel chloride

Nickel nitrate

Nickel sulphate
Nitric acid

Nitric acid

Nitric acid
Nitrobenzene

Oleic acid

Oleum

Olive ol

Oxalic acid

Oxugen, gas
Parafin oil (FL65)
Peanut ol
Peppermint oil
Perchloric acid
Petroleum ether
Pheno

Pheno
Phosphine, gas
Phosphorus oxychloride

Legend

Concentration

100%
100%
100%

Sat. sol
Sat. sol
Sat. sol
Sat. sol
Sat. sol
Sat. sol
Sat. sol
Sol
100%
100%
5%
Up to 32%
100%
100%
100%

<85%
Sat. sol
Sat. sol
Sat. sol
Up to 30%
40 to 50%
100%
100%

(2N) 20%
5%
90%

Up to 85%
100%

S = Satisfactory, L = Limited, NS = Not Satisfactory, - = No testing, unkown

Temperature °C
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Chemical or Product

Picric acid

Potassium bicarbonate
Potassium borate
Potassium bromate
Potassium bromide
Potassium carbonate
Potassium chlorate
Potassium chlorite
Potassium chromate
Potassium cyanide
Potassium dichromate
Potassium ferricyanide
Potassium fluoride
Potassium hydroxide
Potassium iodide
Potassium nitrate
Potassium perchlorate
Potassium permanganate
Succinic acid

Sulphuric acid
Sulphuric dioxide
Sulphur acid

Sulphur acid

Sulphur acid

Sulphur acid
Sulphurous acid
Tartaric acid
Tetrahydrofuran
Tetralin

Thiophene

Tin (IV) chloride

Tin (ll) chloride
Toluene
Trichloroacetic acid
Trichloroethylene
Triethanolamine
Turpentine

Urea

Vinegar

Water brackish, mineral, potable
Whiskey

Wines

Xylene

Yeast

Zinc chloride

Zinc sulphate

Legend

S = Satisfactory, L = Limited, NS = Not Satisfactory, -

Concentration

Sat. sol
Sat. sol
Sat. sol
Up to 10%
Sat. sol
Sat. sol
Sat. sol
Sat. sol
Sol
Sat. Sol
Sat. Sol
Sat. Sol
Up to 50%
Sat. Sol
Sat. Sol
10%
(2N) 30%
Sat. sol
Up to 10%
100%
100%
10 to 30%
50%
96%
98%
Up to 30%
Sat.sol
100%
100%
100%
Sol
Sat. Sol
100%
Up to 50%
100%
Sol
Sat. Sol

100%
100%
Sol
Sat. Sol
Sat. Sol

No testing, unkown

Temperature °C
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/1 ALMONA SYSTEMS PROVIDE THE HIGHEST LEVELS
OF QUALITY AND OUR TARGET IS TO EXCEED THE
REQUIREMENTS OF NATIONAL AND INTERNATIONAL
STANDARDS. THIS IS ACHIEVED THROUGH HIGHLY
CONTROLLED MANUFACTURING PROCESSES
AND THE IMPLEMENTATION OF A STATE-OF-THE-
ART QUALITY CONTROL SYSTEM WHICH COVERS
RAW MATERIAL, SYSTEM MANUFACTURE, PACKING,
STORAGE, SUPPLY CHAIN AND POST-SALES SUPPORT I/
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