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01 Information and safety instructions

Validity
This Technical Information is valid for United Kingdom.

Navigation

You will find a detailed table of contents with
hierarchical headings and corresponding page
numbers at the start of this Technical Information.

Pictograms and logos
A Safety information

§ Legal notice

@ Important information to observe

[|6 Your benefits
@ Information available online

Currentness of the Technical Information

To ensure your safety and the proper use of our
products, please regularly check whether a more
recent version of the Technical Information is available.
You will find the issue date of your Technical
Information on the bottom right-hand side of

the back cover and on the inside of the title page.

You can obtain the current Technical Information from
your REHAU Sales Office, specialist wholesaler or you
can download it from the internet at.

Intended use

The REHAU pipe systems must only be designed,
installed and operated as described in this Technical
Information or in the installation instructions
associated with the individual components. Any other
use is not in accordance with the specification and is
therefore not permitted. For more detailed advice,
please contact your REHAU Sales Office.

Use in line with specification means compliance with
all of the information in this Technical Information as
well as the assembly, operating and maintenance
instructions. No liability can be accepted for any use
which is not in line with the specifications or
inadmissible alterations to the product or any
consequences resulting from this.

Safety instructions and operating instructions

= For your own safety and the safety of other people,
please read through all safety instructions and
operating instructions carefully and completely
before commencing installation.

= Keep the operating instructions safe and have them
available.

= |f you do not understand the safety instructions or
the individual installation procedures, or if
something is unclear, please contact your
REHAU Sales Office.

= Failure to follow the safety instructions can result in
damage to property, environment or personal injury.

Observe all national and international pipe laying,
installation, accident prevention and safety regulations
as well as the notes in this Technical Information when
installing pipe systems.

Also observe the applicable laws, standards, guidelines
and regulations (e.g. DIN, EN, ISO, DVGW, TRGI, VDE
and VDI) as well as regulations on environmental
protection, regulations of the Employer's Liability
Insurance Association and specifications of the local
public utilities companies. Please ensure that the
guidelines, standards and regulations are the valid
issue in each case.

The planning and installation instructions relate
directly to the relevant REHAU product. At points, we
will refer to generally applicable standards or
regulations. More specific standards, regulations and
instructions relating to the planning, installation and
operation of drinking water or heating systems or
systems for building services must also be observed
and do not form part of this Technical Information.

Application areas which are not covered by this
Technical Information (special applications) require
consultation with our Technical Applications
Department.

For more detailed advice, please contact your
REHAU Sales Office.
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Prerequisites for personnel
= Our systems must only be installed by authorised
and trained persons.

= Only trained and authorised personnel may work on

electrical installations or pipework components.

General precautions

= Keep your workplace clean and free of obstructions.
= Ensure that your work space has adequate lighting.
= Keep children, pets and unauthorised persons away

from tools and installation areas. This applies in
particular to renovations in occupied areas.

= Only use the components intended for your
particular REHAU system. The application of

components from other systems or the use of tools

which do not come from the relevant REHAU
installation system can result in accidents or other
hazards.

Working clothes

= Wear safety glasses, appropriate working clothes,
safety shoes, a protective helmet and, if you have
long hair, a hairnet.

= Do not wear loose-fitting clothing or jewellery, as
they may get caught in moving parts.

During installation

= Always read and follow the operating instructions
for the REHAU installation tool you are using.

= Incorrect handling of tools can cause serious cut
injuries, crushing or removal of limbs.

= Incorrect handling of tools can damage connecting

components or cause leaks.
= The REHAU pipe cutters have a sharp blade. Store

and handle them in such a way that there is no risk

of injury from the REHAU pipe cutters.

* When shortening pipes, make sure to maintain the

safety gap between the holding hand and the
cutting tool.

= During the cutting procedure, never reach into the
cutting area of the tool or touch moving parts.

= After the expanding procedure, the expanded pipe
end returns to its original shape (memory effect).
Do not place any foreign objects in the expanded
pipe end during this phase.

= During the pressing procedure, never reach into the

pressing zone of the tool or touch moving parts.

= Until the pressing procedure is complete, the fitting

can fall out of the pipe. This is an injury hazard.
= During all maintenance or refitting work and when

changing installation areas, always unplug the tool

and make sure that it cannot be switched on
unintentionally.

Operating parameters

If the operating parameters are exceeded, this leads
to overstressing of the pipes and connections. It is
therefore not permitted to exceed the operating
parameters.

Compliance with the operating parameters is to be
ensured through safety and control systems

(e.g. pressure reducer, safety valves and similar).

System-specific safety warnings

Deburr or remove edges on insulating sleeves in
order to prevent possible injury.

When working with PUR shroud foam (polyol and
isocyanate components) the safety data sheets
must be observed and chemicalresistant protective
gloves and protective goggles worn at all times.

A dust mask must be worn when sawing or sanding
PUR rigid foam.

When welding electrofusion couplers and foam
moulding with PUR shroud foam, the component
heats up.

When working with tension belts to fix the pipes
there is a crushing risk. Do not reach into the
hazardous areas.









02.02 REHAU heat supply systems

This future of sustainable heat supply can be realised with the district heating network solutions from REHAU.
The Technical Information applies for the design, installation and use of the pre-insulated pipe systems RAUVITHERM
and RAUTHERMEX.

Applications:

= District heating supply

= Drinking and hot water supply

= Cooling technology

= Industry and agriculture

= Connection of air-to-water heat pumps
= Ground-source connecting pipes

System components:
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Fig. 02-1  RAUTHERMEX Fig. 02-2 RAUVITHERM Fig. 02-3  Compression sleeve technology

Fig. 02-4  FUSAPEX welding technology Fig. 02-5  Clip shroud system Fig. 02-6  Heat-shrink shroud system

Fig. 02-7  NEXUS live tapping saddle Fig. 02-8  Solutions for house connections,
e.g. wall sealing flange
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02.03 Solutions for heat supply

RAUVITHERM - The flexible solution

Thanks to several soft insulating foam layers and

the corrugated, robust outer jacket, RAUVITHERM

is a pipe system that is highly flexible and very robust
at the same time. This also enables extremely complex
connections in heat networks as well as connections
in cramped space conditions.

RAUVITHERM non-bonded pipe system

System properties

= Fully sealed slip pipe system achieved by welding of
the solid jacket and top layer of insulation

= Corrugated outer jacket ensures flexibility with low
bending forces and small bending radii

* Robust, solid jacket suitable for construction sites

= High thermal insulation due to the multi-layer
composition and low thermal conductivity of the
insulating layers

= High operating safety thanks to the corrosion
resistance of the materials used

= Pipe coil lengths of up to 300 m reduce the use of
couplers and guarantee high laying speed

= Complete pipe and fittings product range:
= UNO pipes (up to 160 mm pipe diameter)
= DUO pipes (up to 2 x 63 mm pipe diameter)

RAUTHERMEX - The energy-efficient solution

The excellent thermal insulation properties of the
polyurethane foam insulation and the corrugated outer
jacket make RAUTHERMEX a pipe system that keeps
heat losses in operation particularly low, without
lacking a high degree of flexibility.

RAUTHERMEX bonded pipe system

System properties

* Highest thermalinsulation in its class due to the
special process technology, fine-pored PU foam
and additional insulation thickness option (plus
dimension)

= pipe coil lengths up to 570 m allow very long
stretches with no couplings

= No expansion bellows or compensators required
during installation

= Durable due to corrosion-free materials, water-tight
secondary insulation and fully bonded pipe system

= Complete pipe and fittings product range:
= UNO pipes (up to 160 mm pipe diameter)
= DUO pipes (up to 2 x 75 mm pipe diameter)
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03.01.04 Continuous quality control

The quality of the REHAU carrier pipes is tested continuously by in-house accredited laboratories as well as external institutes.

(e

Fig. 03-6  Point load test Fig. 03-8 Burst pressure test
/// ;EF%_——==,——::!!!E=_—__ 3 _"' =3 :E .

Fig. 03-7  Tensile test Fig. 03-9 Internal pressure creep test
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03.02 RAUTHERMEX SDR 11/SDR 7.4

Fig. 03-10 RAUTHERMEX bonded pipe

Pipe insulation

Carrier pipe / _

™

Outer jacket

Fig. 03-11 RAUTHERMEX pipe — main components

Technical data - pipe insulation
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03.02.01 Pipe insulation

The insulation of the RAUTHERMEX pipes consists of
PU foam. For pipe coils, the insulation is continuous,
for cut lengths and custom components intermittent.
The PU foam is free from CFCs and HCFCs.

RAUTHERMEX K

Thanks to the improved foam technology and foaming
technology, the pipes in the RAUTHERMEX product
range show an improvement of 7% to 8% in their
thermal insulation properties compared to the previous
version.

These pipes, which are made with the improved
foaming technology, are marked with a K onthe pipe
outer jacket marking.

RAUTHERMEX
Property RAUTHERMEX K RAUTHERMEX plumbing Standard
. 0.0260 for cut lengths

Thermal conductivity Agg it W/m-K < 0.0199 and ready-made parts <0.0234 EN 15632
GWP (global warming potential) 1 0.5 1 -
ODP (ozone depletion potential) 0 0 0 -
Density p kg/m®  >50 > 50 > 50 ISO 845
Resistance to pressure MPa 0.15 0.2 0.3 ISO 844
Water absorption % <10 <10 <10 EN

- - - 15632-1
Axial shear strength kPa =290 290 >90 EN

- - N 15632-2
Building material class B2 B2 B2 DIN 4102

(normal flammability) (normal flammability) (normal flammability)

Tab. 03-5 Properties of pipe insulation RAUTHERMEX outer jacket
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03.02.02 Outer jacket

RAUTHERMEX pipes have a corrugated outer jacket.
The corrugation improves the structural properties,
increases the flexibility and enables low bending radii.
To increase the flexibility, the outer jacket of the
RAUTHERMEX pipe is made from the flexible material
PE-LLD.

For all pipes with an external diameter of 91-142,

the corrugation of the outer jacket has been optimised
with a greater wave height resulting in improved
mechanical properties in terms of bending forces

and bending radii.

03.02.03 Dimensions

Technical data - outer jacket

Designation Value Standard
Thermal conductivity A 0.33W/m-K DIN 52612
Crystallite melting range 122°C SO 11357-3
Density p 0.92 g/cm® IS0 1183
Modulus of elasticity E 325 N/mm?* -

Building material class fBlsrﬁnr(r:;EizlaiEty) DIN 4102

Tab.03-6 Properties of RAUTHERMEX outer jacket

Fig. 03-12 RAUTHERMEX section

Type d s D2 Volume inner pipe Weight Max. pipe coil length RAUTHERMEX
pipecoil@2.8mx1.2m U-value
[mm] [mm] [mm] [/m] [kg/m] [m] [W/m-K]
UNO 25/91 25 2.3 93 0.327 1.28 570 0.091
UNO 32/91 32 2.9 93 0.539 1.38 570 0111
UNO 32/111% 32 2.9 113 0.539 1.69 400 0.096
UNO 40/91 40 3.7 93 0.835 1.48 570 0.138
UNO 40/126% 40 3.7 128 0.835 2.18 305 0.102
UNO 50/111 50 4.6 113 1.307 211 400 0.142
UNO 50/126% 50 4.6 128 1.307 2.64 305 0.126
UNO 63/126 63 58 128 2.075 2.86 305 0.162
UNO 63/1421) 63 58 144 2.075 3.49 225 0.142
UNO 75/162 75 6.8 164 2.961 4.37 150 0.149
UNO 90/162 90 8.2 164 4.254 5.02 150 0.190
UNO 90/1821) 90 8.2 185 4.254 561 86 0.162
UNO 110/162 110 10.0 164 6.362 5.78 150 0.274
UNO 110/182% 110 10.0 185 6.362 6.64 86 0.218
UNO 110/202%) 110 10.0 206 6.362 7.29 759 0.186
UNO 125/182 125 114 185 8.203 7.20 86 0.281
UNO 125/202% 125 114 206 8.203 7.85 758) 0.229
UNO 140/202 140 12.7 206 10.315 8.38 758) 0.289
UNO 160/250 160 14.6 257 13.437 14.17 12 m cut lengths 0.303
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Type d s D2 Volume inner pipe Weight Max. pipe coil length RAUTHERMEX
pipecoil@2.8mx1.2m U-value K
[mm] [mm] [mm] [/m] [kg/m] [m] [Wim-K]
DUO 20 +20/111 20 1.9 113 2x0.206 1.50 400 0.107
DUO 25 +25/111 25 2.3 113 2x0.327 1.85 400 0.129
DUO 32 +32/111 32 2.9 113 2x0.539 211 400 0.169
DUO 32 +32/126% 32 2.9 128 2x0.539 2.50 305 0.143
DUO 40 +40/126 40 3.7 128 2x0.835 2.75 305 0.191
DUO 40 + 40/142Y 40 3.7 144 2x0.835 3.32 225 0.159
DUO 50 + 50/162 50 4.6 164 2x1.307 4.25 150 0.178
DUO 50 + 50/1821 50 4.6 185 2x1.307 4.90 86 0.151
DUO 63 +63/182 63 5.8 185 2x2.075 5.45 86 0.213
DUO 63 + 63/2021 63 58 206 2x2.075 5.90 758) 0.178
DUO 75+ 75/202 75 6.8 206 2x2.961 6.70 759 0.243

1 Plus dimensions with higher insulation thickness.
2 Maximum external diameter at the wave peak.
3) If external diameter is 202 mm, the max. external diameter of the pipe coil is 2.9 m.

Tab. 03-7 Dimensions of RAUTHERMEX SDR 11
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03.03

RAUVITHERM SDR 11

Fig. 03-13 RAUVITHERM pipe

Outer jacket

Pipe insulation

Carrier pipe

N

PE moulded part
(bone)

Fig. 03-14 RAUVITHERM pipe main components

Technical data - pipe insulation

03.03.01 Pipe insulation

The RAUVITHERM pipe SDR 11 is insulated with
crosslinked PEX foam sheets and the DUO pipes
additionally with a foamed PE moulded part (bones).

1y

= Very fine-pored insulating foam structure
= Closed-cell factor 2 99%
= High water vapour transport coefficient

Designation Value Standard
Thermal conductivity Agg i ial <0.043-0.044 W/m-K EN 15632
Dense p insulating foam > 30 kg/m® DIN 53420
Density p bone < 45 kg/m® -
Compression hardness 0.073 N/mm? DIN 53577
Water absorption < 1% Vol DIN 53428
Long-term temperature resistance >95°C -

Tab. 03-8 Properties of RAUVITHERM pipe insulation
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03.03.02 Outer jacket

The RAUVITHERM pipes have a corrugated outer Technical data — outer jacket

jacket. The corrugation of the outer jacket improves

the structural properties and the flexibility of the pipe. Designation Value Standard
Thermal conductivity A 0.09 W/m-K DIN 52612

DG Crystallite melting range 125°C ISO 11357-3

= Extruded seamlessly on the PEX foam Density p 0.65 g/cm® IS0 1183

= Highly robust, wall thickness > 2 mm

Modulus of elasticity E 150 N/mm? -
= Fully bonded to DIN 15632-2

B2 (normal

flammability) DN 4102

Building material class

Tab. 03-9 Properties of RAUVITHERM outer jacket

03.03.03 Dimensions

— -+

Fig. 03-15 RAUVITHERM section é

E-a_

Type d s D Volume Weight Wall thickness Max. pipe coil length  U-value E.

inner pipe outer layer pipecoil@3mx1.2m 8

mm]  [mm]  [mm]  [Um) kg [mm] [m) [W/m-K] g

UNO 25/120 25 2.3 113 0.327 0.98 2.0 330 0.16 =
UNO 32/120 32 2.9 114 0.539 1.07 2.0 330 0.19
UNO 40/120 40 3.7 116 0.835 1.22 2.0 330 0.22
UNO 50/150 50 4.6 144 1.307 1.75 2.0 260 0.23
UNO 63/150 63 5.8 145 2.075 2.08 2.0 260 0.28
UNO 75/175 75 6.8 170 2.961 2.99 2.0 160 0.28
UNO 90/175 90 8.2 175 4.254 3.64 2.5 160 0.34
UNO 110/190 110 10.0 187 6.362 4.60 2.5 100 0.41
UNO 125/210 125 114 209 8.203 6.10 3.0 100 0.42
UNO 140/220 140 12.7 217 10.304 6.90 3.0 12 0.50
UNO160/240 160 146 237 13.437 9.30 3.0 12 0.55
DUO 25 +25/150 25 2.3 144 2x0.327 1.66 2.0 260 0.25
DUO 32 +32/150 32 2.9 146 2x0.539 1.87 2.0 260 0.26
DUO 40 + 40/150 40 3.7 148 2x0.835 2.24 2.0 260 0.32
DUO 50 +50/175 50 4.6 177 2x1.307 331 2.5 160 0.34
DUO 63 +63/210 63 5.8 208 2x2.075 4.77 3.0 100 0.38

Tab. 03-10 Dimensions of RAUVITHERM SDR 11






The REHAU compression sleeve jointing technology
for water meets the highest demands in terms of
connection quality and in particular the following
requirements:

DVGW

= DVGW registration for pipe and jointing technology
of (all dimensions).

= Permanently tight compression sleeve jointing
technology in accordance with DIN EN 806,
DIN 1988 and DVGW standard W 534 with DVGW
registration.

= Suitable for areas of application with special hygiene
requirements in accordance with DVGW standard
W 270 (Microbial enhancement on materials to
come into contact with drinking water).

DIN standards, laws, guidelines

= Universal pipes RAUTITAN Flex and the fittings
RAUTITAN RX, RX+, LX and LX +G conform to the
KTW guidelines (plastics and drinking water) of the
German Environment Agency (Umweltbundesamt).

= RAUTITAN fittings used in the RAUTHERMEX
plumbing system, which are intended for drinking
water to flow through, are made of standard brass
(system LX and LX +G) or red brass (RX or RX+).
The RAUTITAN compression sleeve fittings supplied
by REHAU for the drinking water installation
conform to the currently valid version of
DIN 50930-6 (Corrosion of metals — Corrosion of
metallic materials under corrosion load by water
inside of pipes, tanks and apparatus — Part 6:
Influence of the composition of drinking water).

A

Fittings from the RAUTITAN PX range from PPSU
or PVDF must not be used in the RAUTHERMEX
plumbing pipes that are installed underground
and/or have secondary insulation.

21

Drinking water requirements

The drinking water must comply with the currently

valid limit values of the following rules and standards:

= DIN 2000

= German Drinking Water Ordinance "

= European Union Council Directive 98/83/EC of 3
November 1998 on the quality of water intended for
human consumption

A

The RAUTITAN LX fittings of REHAU in standard
brass meet the requirements in accordance with

DIN EN 1254-3. Nevertheless, it is generally
considered that there is no ideal material for every
application. Corrosion-inducing water qualities and
certain mutual reactions within an installation

(DIN EN 12502-1) can damage standard brass fittings.

1) The thresholds for maximum disinfectant concentrations
specified in the Drinking Water Ordinance are not to be
interpreted as permanent concentrations for continuous
application. They represent the temporary maximum values
defined under hygienic and toxicological aspects. The principle
of minimisation in the Drinking Water Ordinance is extremely
crucial, i.e. in principal, nothing is to be added to the water.
Only if it is absolutely required to add a chemical in the case of
contamination, the minimum required amount may be added.
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04.02 FUSAPEX jointing technology
100 °C
95°C
50°C
0°C
K —40°C
-50°C
Fig. 04-8 FUSAPEX electrofusion couplers Fig. 04-9 FUSAPEX operating temperatures
The FUSAPEX electrofusion coupler is used for quick, The FUSAPEX electrofusion fittings are fittings with
easy and secure joining of RAUVITHERM and integrated resistance wire. By means of electric
RAUTHERMEX SDR 11 carrier pipes for operating current, this wire is heated to the required fusion
temperatures of —40 °C to +95 °C. temperature at which fusion is carried out
automatically. Each fitting has an integrated
[Ié recognition resistor, which ensures the automatic
setting of the welding parameters in the REHAU
= Temperature-resistant from —40 °C to +95 °C monomatic welding device.
= Corrosion-resistant
= Cost effective FUSAPEX flange transitions and reducers are made
= Total plastic system from PE-Xa and can be used universally with
= Excellent chemical resistance FUSAPEX fittings with integrated heating coil.

= Modular construction principle for the low-cost
assembly of the required fittings depending on the
requirements of the construction site

= Dimension range 50-160 SDR 11

The FUSAPEX jointing technology product range offers
fittings for couplings, angles, reducers, flanges,
threaded joints and branches.

<

v

More than 800 other fitting
. combinations

Fig. 04-10 FUSAPEX fitting combinations
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04.03 Screw/compression connections
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Fig. 04-15 Example of screw/compression connector

Screw/compression connections for PE-Xa carrier
pipes are easy-to-handle connection fittings.

This jointing technology consists of a few individual
components and can generally be fitted without
special tools.

Screw/compression connections may only be used at
connection points of heating pipes that are accessible
at all times. As a rule, these are merely used for
connecting pipes between two system components,
since usually an access is possible

only at those points.

Only screw/compression systems that have been
approved by the respective manufacturer for the
specific application of district heating must be
used with the suitable assembly tool. Observe
the respective installation instructions of the
manufacturer.

®

After installing the screw/compression connections in
hot water application, secure the connection by first
heating up the heating pipe to 60-80 °C and then
retightening all the screw-down nuts or flanges of the
screw/compression connector. In later operation,
these connections must be regularly checked and
retightened if necessary.

In underground heat conduction sections, the PE-Xa
carrier pipes must be connected through permanently
leakproof connections such as the compression sleeve
technology or FUSAPEX fusion connections in order to
create permanent leakproof connections in accordance
with the AGFW FW 420.

Non permanent jointing technologys such as screw or
compression connectors are not suitable for
belowground installation.

Tool for screw/compression connections
No special tools are required to fit screw/compression
fittings.

Fig. 04-16 Installation tool

Example of use of screw/compression connections in
combination with pre-insulated pipe systems in
practice:

Fig. 04-17 Heat pump connection

1y

= Installation possible without special tools

= non permanent jointing technology for fittings
connections

= Temperature resistance depending on the
manufacturer from -40 °C to +95 °C

= Suitable for various manufacturer-dependent
dimensions SDR 11 as well as SDR 7.4












30

04.06 Shroud foam for secondary insulation

Fig. 04-26 REHAU shroud foam

The insulation of the REHAU shrouds is made from
two-component PU foam.

The foam is supplied with the set and comprises:
* Foam bottle component A + B

= Filler attachment

= Installation instructions

Fig. 04-27 Shroud filling process

A

Prior to using the foam products, you must read the
enclosed installation instructions carefully. During
installation, the appropriate personal protective
equipment is to be worn. Safety data sheets on the
foam components can be obtained from your REHAU
contact person upon request.

A

In order to avoid a burst risk and achieve proper
foaming of the shroud:

Ensure that the temperature of the foam components
is between 15 and 25 °C during processing.

If necessary, the foam components must be brought
up to temperature beforehand.

Observe the shaking and processing time in
accordance with the specifications in the installation
instructions.

The components must be mixed in the immediate
vicinity of the shroud to be processed, and the
subsequent work steps are to be carried out
immediately afterwards.







32

Brass pipe insert

Following the tapping under pressure, a second
installation process is carried out where, with the help
of the insert fixing tool, the pipe insert is screwed
through the saddle into the borehole in the pipe wall
and thus extends the axle of the tapping saddle up into
the pipe. It therefore prevents the installed tapping
saddle from being rotated or moved on the main pipe
as well as the pipe material collapsing around the
borehole.

Pipe insert details:

= Insert cuts with tapered thread into the borehole
of the PE-Xa pipe

= Welding work is not necessary; the installation
is independent of weather conditions

= Easy installation under pressure with the
corresponding borehole insert fixing tool

= System component of the REHAU NEXUS live
tapping saddle

Fig. 04-29 Nexus section

Pipe

Tapping bridge (saddle)
Silicone seal

Ball valve

Pipe insert

[6] Compression sleeve adapter

REHAU NEXUS tool set

The tapping tools are an integrated part of the tapping
system and enable the tapping under pressure.

The borehole insert fixing tool is designed similarly to
the tapping tool and enables the required borehole
pipe insert to be used during the mains operation.

Fig. 04-30 REHAU NEXUS tool set

Other tools for operating the tapping saddle, such as
operating keys, adapter fittings, replacement drills
and pressure testing equipment, complete the range
of accessories.

Jointing technology and secondary insulation

RAUTHERMEX/RAUVITHERM - Compression sleeve
connection

To connect the branch pipe to the tapping saddle, a
compression sleeve adapter is used, which is screwed
into the fitting and additionally glued for below ground
installations. On the pipe side, the connection to the
adapter is made with REHAU compression tool
RAUTOOL.

REHAU NEXUS secondary insulation

REHAU offers "REHAU heat-shrink T-shroud set —
large", shrink collars and the REHAU shroud foam

for insulation of the retrofitted connection.
Heat-shrink sleeves cannot be retrofitted on the
existing main pipe. The heat-shrink shroud is therefore
shrunk with additional heat shrink sleeves.

Universal adapter

For the in-house installation, e.g. for installation of a
measuring valve, a venting option or a bypass, a
universal adapter with 1" internal thread is available
instead of the compression sleeve adapter for
connecting a pipe or a device.



®

REHAU NEXUS proof of training

It is mandatory to complete a REHAU training course
with a test at the end to install the REHAU NEXUS live
tapping saddle. Those completing the training course
receive the REHAU NEXUS installer card with their
personal identification number as proof of training.

The REHAU NEXUS installer card should always

be carried when installing NEXUS. Immediately after
the connection has been successfully completed in an
existing network pipe, the REHAU NEXUS live tapping
saddle should be labelled with the installer's personal
identification number and the current date.

To arrange a training date, please contact your local
REHAU Sales Office.

NEXUS - 000A123
Name
Company

e
\
~ REHAU

Fig. 04-31 NEXUS installer card

\
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04.07.02  Y-pipe

The prefabricated Y-pipe component is used as a
transition from two UNO pipes to one DUO pipe.

The Y-pipe is available for the dimensions 25
to 75 mm and can be used for both RAUVITHERM
and RAUTHERMEX.

Properties:

= Carrier pipe made of cross-linked polyethylene
(PE-Xa) to DIN EN 15632 and an oxygen diffusion
barrier to DIN 4726

= Insulation made from CFC-free, pentane-blown
rigid foam

= Smooth pipe jacket made from PE-HD,
colour black

= Quter jacket made up of segments produced by
means of butt welding

Installation Information

The connection of carrier pipes of the Y-pipe to the
pipes generally takes place using the compression
sleeve technology.

The connection of the outer jacket can either be
carried out with the REHAU clip shroud system or
heat-shrink shroud system. For easier installation

and subsequent backfilling of the pipe trench it is
recommended to install Y-pipes with spacing of 22 m
at the necessary points (e.g. T-branches).

®

In order to ensure proper backfilling and compacting,
the Y-pipe is to be installed predominantly horizontally.
The allocation of the flow and return must be checked
prior to installation and observed during installation.
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Fig. 04-32 Y-pipe

UNO pipe

Fig. 04-33 Dimensions of Y-pipe Fig. 04-34 Y-pipe installation in practice

Installation example

Fig. 04-35 Installation diagram/components for a branch with Y-pipe connection (top view)
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05 Building connection and wall entry

Image credit: Naturstrom AG

Fig. 05-1  Energy centre

The starting point of each heat network is the energy
centre, in which the heat is generated or is available
elsewhere in the form of waste heat (for example from
an industrial process).

The heat to be distributed is mostly transferred using
a heat exchanger or buffer store. Usually, the heat
network is supplied with flow temperatures of approx.
60-80 °C.

i E I I| e
TS

1. 1

Heat transfer/house connection

Fig. 05-2  Transfer point

Consumer connections typically terminate at heat
interface units (HIU), with which the heat is
transferred to the building's internal pipe heating
system.

Once the required amount of heat has been extracted,
the cooler heating medium is transported back to the
energy centre at approx. 40-60 °C. A closed loop is
created.
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05.02.02.02 RAUTHERMEX wall sealing flange
FA40

Use:

= For centering the pipes in the casing or
the core drill hole.

= As a sealing through concrete and in the casing pipe
through masonry in the case of pressing water,
up to 5 m of water column in combination with
RAUTHERMEX pipes for external diameter of
162-250 mm

outer inner

Fig. 05-1 Sealing flange FA 40

®

The sealing flange should seal flush against the
outside of the wall. It must be prevented from
protruding out of the outside wall.

M

05.02.02.03 Installation information sealing flange

Fig. 05-12 Installation using a torque wrench

®

In order for the seal to be retightened during operation,
the nuts of the seal must face towards the inside of
the building.

External Screws Width Starting
diameter of across flats torque
RAUTHERMEX [mm] [nm]

91 M6 10 5
mM-142 M8 13 10
162-182 M8 13 10

202 M8 13 10

250 M8 13 10

Tab. 05-4  Screws, wrench size and starting torque
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05.03 Sealing with roughened pipe insert

For sealing RAUVITHERM or RAUTHERMEX in wall
penetrations, a PVC pipe insert with roughened
surface and heat-shrink sleeve can also be used.
The pipe insert is suitable for direct installation with
expanding mortar or for encasing in concrete. The
system is water-tight up to 2 m of water column.

Fig. 05-13 Pipe insert (roughened surface)

Dimensions

RAUVITHERMW/ Sleeve diameter

RAUTHERMEX

UNO DUO Outer Inner
[mm]  [mm]

25-40 - 160 143

50-90 25-50 225 202

110-125 63 280 252

Tab. 05-5 Diameter of the wall opening for pipe inserts with
roughened surface

=

outer inner

Fig. 05-14 Installation diagram for pipe insert with roughened

surface
1

Pipe entries possible with an angle of up to 20°
between the pipe and the sleeve

05.04 Sealing with REHAU wall entry set

For installation of RAUVITHERM or RAUTHERMEX in
core drill holes, you can also use the REHAU wall entry
set with a heat-shrink sleeve and a link chain seal.

Fig. 05-15 Wall entry set with heat-shrink sleeve
and link chain seal

Pipe outer jacket diameter  Core drill hole diameter

[mm] [mm]
up to 150 200%2
up to 210 3002

Tab. 05-6 Core drill hole diameter for wall entry set with heat-
shrink shroud and link chain seal

Fig. 05-16 Installation example of a wall entry set with heat-
shrink sleeve and link chain seal

____A:ﬁ_,_

outer inner

Fig. 05-17 Installation diagram of wall entry set with heat-

shrink sleeve and link chain seal

Pipe entries possible with an angle of up to 20°
between the pipe and the sleeve



05.05 Building entries

05.05.01 Prefabricated lead-in bend (rigid)

Fig. 05-18 Prefabricated lead-in bends UNO and DUO

Top ground surface

'
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The REHAU prefabricated lead-in bends enable the
creation of stress-free wall entries with a 90 degree
change in pipe direction. This is usually the case when
installing pipes going into a building with no
basement.

The prefabricated lead-in bends are available in the
dimensions 25-160 (UNO) and 25-75 (DUO). They can
be used for RAUVITHERM and RAUTHERMEX.

Dimensions and materials
The leg length is 1.60 m x 1.10 m.

Component Material

Cross-linked polyethylene

Carrier pipe (PE-Xa)

Insulation material ~ CFC-free PU foam

Outer jacket Polyethylene PE-HD, smooth

Made up of segments produced

Angle by means of butt welding

Tab. 05-7 Materials of prefabricated lead-in bend

Installation

1. Fit the wall seal and position the prefabricated
lead-in bends below ground.

2. Fix the vertical leg.

Cast the ground slab/foundation.

4. Connect other pipes using the standard |-shroud
connection.

w

Sand bed

1
OO0LL

\&=3

Fig. 05-19 Dimensions of prefabricated lead-in bend (rigid)

Venting of capped off pipes

If, for example, pipelines are pre-laid at T-branches for a future house connection and are capped off, this section of the pipe
should be laid downwards away from the T-piece with a slight slope of approx. 2-3%, so that trapped air can escape to the

main pipe when filling the pipe or commissioning.

>
o
s
c
]
—
s
~
£
2
-
o
@
c
£
]
)
o
£
)
=
F]
2]




44

05.05.02 Duct assisted building entries

Fig. 05-20 Building entry in a duct in case of buildings with no
basement

For a reversible building connection to a heat network,
particularly in the case of buildings with no basement,
we recommend running the pipe in a duct into the
building.

The vertical pipe section h must be so long that it
extends from the bottom edge of the ground slab to a
minimum of 5 cm above. Use a wall seal for watertight
integration of duct against the concrete slab.

A shroud end must be installed at the top so that a
wall sealing flange can be used on the top end of the
pipe to seal the annular gap air-tight.

Top ground surface

'

Use 15° elbows ducts to create the 90 degree bend.

The horizontal duct section must be long enough so
that its end is freely accessible from the outside after
completion of the ground slab and so that it lies
outside the load-bearing area of the foundation.

If required, also take into account the installation
surfaces for scaffolding, so that the route can be
overlaid with the district heating pipe from the outside
during any construction phase. Also note that DUO
pipes in the pipeline trench run with carrier pipes laid
on top of each other. However, the pipes twist at
vertical bends so that the carrier pipes lie adjacent to
one another. Therefore, there must be sufficient free
pipe length (at least 3 m depending on dimension)
before the vertical bend, so that the pre-insulated pipe
can twist up to 90°.

The transition between the pipe and the duct is sealed
externally using a heat-shrink sleeve.

The annular gap must be adequately dimensioned,
so that the pipe can be pulled in. Depending on the
pipe dimension, leave a minimum of 30 mm annular
gap on the circumference.

Use heavy-duty KG pipe system components in
accordance with DIN EN 1852 with push-fit socket
system such as REHAU AWADUKT PP SN 10 with
safety lock sealing system.

During the construction phase, close the pipe section
at both ends.

Heat-shrink sleeve

\ [ o
\=

Fig. 05-21 Wall entry through a duct



05.06 End caps

End caps are used to protect the pipes where they
penetrate the building wall. Depending on the pipe
used, the following end caps can be used:
= RAUVITHERM

= Rubber end caps

= Heat-shrinkable end caps
= RAUTHERMEX

= Rubber end caps

= Heat-shrinkable end caps

= Slip-on end caps

Rubber and heat-shrinkable end caps fit tightly to the
pipe and provide a high protection against water and
other objects entering the insulation.

End caps — rubber end caps
Fig. 05-22 Rubber end caps

i

|
Fig. 05-23 Closing pipe with rubber end cap

Factor in the installation heights of the end caps on the
pipe insulation as well as on the carrier pipes.

45

End caps - heat-shrink and slip-on end caps

Fig. 05-24 Heat-shrink end Fig. 05-25 Slip-on end caps
caps

®

The end caps must be fitted prior to assembling the
connecting fittings.

Shrink the heat-shrinkable end caps carefully on to the
carrier pipes; do not overheat the carrier pipes when
doing this. Allow to cool completely prior to further
assembly of the carrier pipes.

If a pre-insulated pipe ends below ground, it is
absolutely necessary to fit heat-shrink end caps or
rubber end caps with on-site stainless-steel tightening
straps. Slip-on end caps are not permitted in this case.

>
o
s
c
]
—
s
~
£
2
-
o
@
c
£
]
)
o
£
)
=
5
(2]










48

06.01 Types of heat network

The type of heat distribution network is primarily determined by constructional conditions (design and layout of the road,
arrangement of the houses to be connected, etc.), network size and integration of the heat source/s.

Essentially there are three types of networks:

Radial systems

Radial systems are most often used due to their simple structure.
The short pipe runs and small diameters result in lower construction
costs and heat losses. The disadvantage is that subsequent
extensions are limited due to the specified limited network capacity.

Benefits:
= Simple network planning
= Network type always possible

Disadvantage:
= |n comparison, the ring network often lends itself for larger supply
areas with one or more heat sources.

Ring networks

The ring network type often lends itself for large supply areas with
one or more heat sources. The ring shape not only allows several
heat sources to be integrated, but it also results in higher supply
security, as most customers can be supplied via two supply routes.
This makes subsequent extension or integration of consumers easy.
The pipe runs are longer overall than for a radial system, so that the
investment costs and heat losses may be higher.

Benefits:
* Integration of several heat sources
= Increased supply security

Disadvantage:
= Only possible with suitable network topology
= Higher costs, depending on the size of the ring

Meshed networks

Meshed networks are ring networks that are nested inside each
other. These offer optimum supply security and better extension
opportunities. Due to the high investment costs, they are mostly
used for large heat distribution networks in inner-city areas.

Benefits:
= Optimum supply security
= Extension possible

Disadvantage:
= High costs, mostly for large networks

Heat
source

Fig. 06-1 Radial network

Heat
source

Heat
source
Fig. 06-2  Ring network
[ Heat
source
Heat
source

Fig. 06-3  Meshed network



06.02 Connection options
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The following options are available for connecting the heat consumer to the heat network:

Branch method

This method is the standard way for connecting the consumer to
a heating network. Every customer is connected to heat network
individually or in groups.

Benefits:

= Flexibility in design

= Easy installation prior to buildings being erected

= Branches can be connected to the main line at a later stage

House-to-house line arrangement/building-to-building piping
In a house-to-house line arrangement. houses are connected to
each other and only connected to a main line as a group.
Building-to-building piping is only used in an individual case.

Benefits:
= No connections below grade
= Little installation in sealed land

Connecting different pipe systems

Various pipe systems are available for heat distribution. These can be
combined with each other, e.g. in a network extension to an existing
steel network, the connection lines of the house to be connected can
be created with a flexible plastic carrier pipe such as RAUTHERMEX.
A combination of various polymer systems such as RAUTHERMEX
and RAUVITHERM can also make sense due to their different
properties.

Fig. 06-5 House-to-house line arrangement/
building-to-building piping

Fig.06-6  Connecting different pipe systems
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06.03.01 Understanding the heat requirement

For an early estimate of the cost-efficiency a rough
pipe layout is to be created on the basis of initial data
collection. The pipe length, the number of connection
points and their heat requirement have a big influence
on the efficiency of a district heat network and
funding-relevant key figures, e.g. heat load or the
percentage heat loss.

The cost efficiency of a district heat network usually
increases with the number of consumers connected to
it. By improving the area connection density, the pipe
length between connections can also be reduced.
However, not connecting individual connection points
that are located further away may have a positive
effect on the overall efficiency under certain
circumstances.

Once the network structure has been fixed, the
nominal output or the maximum heat requirement of
each individual connection point is to be established.
Using reliable data is an important prerequisite for an
efficient and cost-effective network design.

In practice, a heat load calculation is rarely carried out

for an initial estimate calculation. For the calculation,

two variants have proven to be useful for calculating

the heat load/the heat requirement:

= Energy consumption from previous years taking into
account the efficiency rate and the full utilisation
hours of the boiler

= Energy consumption characteristic value (energy
consumption with regard to the living area to be
heated) and the full utilisation hours

When supplying residential buildings, domestic hot
water must be given particular attention. The
maximum heat requirement for domestic hot water
exceeds the requirement for room heating, sometimes
substantially, depending on the system.
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06.03.02 Clarification of the heat supply and
buffer store concept

Fig. 06-8 Central heat store

Already at an early stage of planning a district heating
network, it must be clarified which heat supply

or which buffer store concept is meant to be
implemented. In most cases the heat is generated
centrally and distributed by the energy centre.
However, the integration of several heat sources

at different supply points is also possible.

Another aspect that is to be clarified early on is the
buffer management. As the heat requirement in

a district heat network is subject to load changes that
vary not only seasonally but also daily, the use of
buffer stores is sensible. This means that the heat
generation and the heat requirement can be separated
in terms of time.
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06.03.07 Pre-dimensioning the heat network pipes / identifying the critical path

The basis for dimensioning is the maximum required
velocities of the individual runs. For the sizing, the
following principle applies: as small as possible, as big
as necessary. Using the following graph, the effect on
the costs of the selected pipe dimension is illustrated:

Total costs

Heat loss costs

Costs

Investment
costs

/mp costs

Pipe diameter

Fig. 06-15 Heating network costs depending on the pipe
diameter

On one hand, the investment costs as well as heat loss
costs rise with increasing pipe diameter. On the other
hand, the pump flow costs are reduced due to the
lower pressure losses in the network. Optimum
dimensioning minimises the overall costs.

If dimensioning the entire pipe network, the maximum
permissible pressure load must be observed.

The total load on the pipe system consists of main
components:

= Excess operating pressure

= Geodetic pressure (static)

= Flow pressure loss in pipes, fittings, valves and HIUs

The excess operating pressure (usually approx. 1.5 bar),
the geodetic pressure as well as the pressure loss
through the heat transfer or the heat interface unit
respectively determine the maximum permissible flow
pressure loss in the network.




. )f\\(\E

PN

Fig. 06-16 Example of elevation profile of a heat network

The specific pressure loss is used as the basis for the
initial pre-dimensioning. Depending on the network
size, 200-250 Pa/m is used as a guide value in
practice. The aim of pre-dimensioning is to identify the

critical path and its pressure loss in the entire network.

Dimensioning and pressure loss calculation, SDR 11
pipes

The tables and the temperature-dependent correction
factors on the following pages can be used for
dimensioning the pipes and calculating the pressure
losses. These tables apply for both UNO and DUO

pipes.

The procedure is outlined in the following example.

AN
115 . NPT I
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Example and step-by-step process:

Starting point: 46 kW should be transported across
a 100 m long course. There is a difference of 20 K
in the network.

1. Calculating the load to be transported in the
section and the velocity:
46 kW with a difference of 20 K gives you
a velocity of 0.55 U/s

2. Pre-dimensioning:
The pipe should be sized to be as small as
possible, but not exceed the specific pressure loss
of 200-250 Pa/m: Select the dimension 40 x 3.7
(specific pressure loss is 135.4 Pa/m)

3. Determining the pressure loss:
A pipe route length of 100 m gives you a total
pipe length of 200 m
R .o = 200 m - 135.4 Pa/m = 27080 Pa = 0.27 bar

total ~

Designing/dimensioning heating networks










60

Pressure loss of SDR 11 carrier pipes at 80 °C

Velocity Output at a temperature 20x1.9 25x2.3 32x2.9 40x3.7 50x4.6 63x5.8
difference of

20K 30K 40K v R v R v R v R v R v R
[Us] [U/h] [kW] [kW] [kW] [m/s] [Pa/m] [m/s] [Pa/m] [m/s] [Pa/m] [m/s] [Pa/m] [m/s] [Pa/m] [m/s] [Pa/m]
0.06 216 5.0 75 10.0 029 751 018 250 - - - - - - - -
0.07 252 5.9 8.8 mn7 0.34 986 021 327 - - - - - - - -
0.08 288 6.7 10.0 13.4 0.39 1249 024 414 - - - - - - - -
0.09 324 75 n3 151 0.44 154.0 028 509 - - - - - - - -
010 360 8.4 126 16.7 049 1858 031 614 - - - - - - - -
om 396 9.2 13.8 18.4 0.53 2203 034 726 - - - - - - - -
012 432 10.0 151 20.1 0.58 2574 0.37 8438 - - - - - - - -
013 468 10.9 16.3 21.8 0.63 2972 040 977 024 294 - - - - - -
014 504 n7z 17.6 234 0.68 3395 0.43 115 0.26 336 - - - = - -
015 540 126 18.8 251 0.73 3844 0.46 126.2 028 379 - - - - - .
0.6 576 13.4 201 26.8 078 4319 0.49 1416 0.30 425 - - - - - .
018 648 151 22.6 30.1 0.87 5345 0.55 1749 033 524 - - - - - .
020 720 16.7 251 335 0.97 6471 061 213 0.37 632 - - - - - .
022 792 18.4 276 36.8 107 7696 0.67 250.9 041 749 - - - - - -
024 864 201 30.1 40.2 116 902.0 0.73 2935 045 875 - - - - - -
026 936 21.8 327 435 126 10441 0.80 3393 0.48 101.0 031 353 - - - -
0.28 1008 23.4 35.2 46.9 1.36  1196.0 0.86 3881 052 1154 0.34 403 - - - -
0.30 1080 251 37.7 50.2 1.46 13576 092 4399 0.56 130.7 0.36 455 - - - -
0.35 1260 29.3 44.0 58.6 - - 1.07 5824 0.65 1725 0.42 60.0 - - - -
0.40 1440 335 50.2 67.0 - - 122 7435 074 2196 0.48 76.3 - - - -
0.45 1620 37.7 56.5 753 - - 138 9229 0.83 2720 0.54 943 034 319 - -
0.50 1800 41.9 62.8 837 - - - - 093 3294 0.60 114.0 0.38 386 - -
0.60 2160 50.2 75.3  100.5 - - - - 111 4596 072 1586 046 535 - -
0.70 2520 58.6 87.9 7.2 - - - - 1.30 6098 0.84 2098 0.54 707 - -
0.80 2880 670 100.5 134.0 - - - - 1.48 7798 0.96 2677 061 90.0 - -
0.90 3240 753  M3.0 1507 - - - - - - 1.08 3320 069 1.4 043 364
1.00 3600 837 1256 1674 - - - - - - 120 4028 0.76 134.9 048 441
110 3960 921 1381  184.2 - - - - - - 132 480.0 0.84 160.5 0.53 523
120 4320 100.5 150.7 200.9 - - - - - - 144  563.5 0.92 1881 0.58 613
130 4680 1088 1633 2177 - - - - - - - - 099 2178 063 708
140 5040 Mn7.2 1758 2344 - - - - - - - - 1.07 2495 0.67 810
150 5400 1256 188.4 2512 - - - - - - - - 115 2832 072 919
160 5760 134.0 2009 2679 - - - - - - - - 122 3188 0.77 103.4
180 6480 150.7 226.0 3014 - - - - - - - - 1.38 396.2 0.87 128.2
2.00 7200 1674 2512 3349 - - - - - - - - 153 4813 096 1554
220 7920 1842 2763 3684 - - - - - - - - 1.68 574.3 1.06 1851
240 8640 201 301 402 - - - - - - - - 184 6751 116 217.2
260 9360 218 327 435 - - - - - - - - 199 783.6 125 2518
2.80 10080 234 352 469 - - - - - - - - - - 135 2887
3.00 10800 251 377 502 - - - - - - - - - - 145 3279
3.25 11700 272 408 544 - - - - - - - - - - 1.57 380.4
3.50 12600 293 440 586 - - - - - - - - - - 169 4365
3.75 13500 314 471 628 - - - - - - - - - - 181 496.2
4.00 14400 335 502 670 - - - - - - - - - - 193 559.6

Tab. 06-2 Part 1of the pressure loss table for SDR 11 carrier pipes at 80 °C

Recommended design range for REHAU SDR 11 carrier pipes with REHAU jointing technique:
Compression sleeve jointing technique and/or FUSAPEX recommended

X, XX

FUSAPEX jointing technique recommended
maximum possible velocity for compression sleeve jointing technique

(max. velocity with partly very high pressure drop (Pa/m) - no longer recommended in the critical leg)
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Pressure loss of SDR 11 carrier pipes at 80 °C
Velocity Output at a temperature 75x6.8 90x 8.2 110x10 125x11.4 140 x12.7 160 x 14.6
difference of
20K 30K 40K v R v R v R v R v R v R

[Us] [/h] [kW] [kW] [kwW] [m/s] [Pa/m] [m/s] [Pa/m] [m/s]  [Pa/m] [m/s] [Pa/m] [m/s]  [Pa/m] [m/s] [Pa/m]
240 8640 201 301 402 0.81 913 0.56 379 - - - - - - - -
2.60 9360 218 327 435 0.88 105.7 0.61 438 - - - - - - - -
2.80 10080 234 352 469 0.95 1210 0.66 501 - - - - - - - -
3.00 10800 251 377 502 101 1374 071 56.8 - - - - - - - -
3.25 11700 272 408 544 110 159.2 076 658 - - - - - - - -
3.50 12600 293 440 586 118 182.4 082 753 - - - - - - - -
375 13500 314 a7 628 127 2072 0.88 855 - - - - - - - -
4.00 14400 335 502 670 135 2334 0.94 96.2 - - - - - - - -
4.25 15300 356 534 712 144 2612 1.00 107.6 067 404 - - - - - -
4.50 16200 377 565 753 152  290.4 1.06  119.5 071 448 - - - - - -
4.75 17100 398 597 795 160 3210 112 132.0 075 495 - - - - - -
5.00 18000 419 628 837 169 3531 118 1451 079 544 - - - - - -
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525 18900 440 659 879 177  386.7 123 1588 0.83 595 - - - - - -
550 19800 460 691 921 1.86 4217 129  173.0 0.86 64.8 - - - - - -
575 20700 481 722 963 194 4581 135 187.9 090 703 - - - - - -
6.00 21600 502 753 1005 - - 141 2033 094 76.0 - - - - - -
6.25 22500 523 785 1047 - - 1.47 2193 098 819 - - - - - -
6.50 23400 544 816 1088 - - 153 235.8 1.02 880 - - - - - -
70 25200 586 879 172 - - 1.65 2707 110 100.9 085 543 - - - -
7.5 27000 628 942 1256 - - 176 3078 118  114.6 091 616 - - - -
8.0 28800 670 1005 1340 - - 1.88 3471 126 129.2 098 694 - - - -
8.5 30600 712 1067 1423 - - 2.00 3887 134 1445 1.04 776 - - - -
9.0 32400 753 1130 1507 - - - - 141 160.7 110 86.2 - - - -
9.5 34200 795 1193 1591 - - - - 149 1776 116 953 - - - -
10.0 36000 837 1256 1674 - - - - 157 1954 122 1047 097 598 - -
10.5 37800 879 1319 1758 - - - - 165 214.0 128 114.6 102 655 - -
1.0 39600 921 1381 1842 - - - - 173 2334 134  125.0 107 7.3 - -
12.0 43200 1005 1507 2009 - - - - 189 2745 146 146.9 116 83.8 - -
13.0 46800 1088 1633 2177 - - - - 204 3188 1.58 170.4 126 972 097 509
14.0 50400 72 1758 2344 - - - - - - 171 1957 136 111.5 1.04 584

15.0 54000 1256 1884 2512 - - -
16.0 57600 1340 2009 2679 - - -
170 61200 1423 2135 2846 - - -
18.0 64800 1507 2260 3014 - - -
19.0 68400 1591 2386 3181 - - -
20.0 72000 1674 2512 3349 - - -

- - 1.83 2226 145 126.7 112 66.3
- - 195 2511 1.55 1429 119 74.7
- - - - 1.65 160.0 127 836
- - - - 175  178.0 134 929
- - - - 1.84 196.9 141 102.8
- - - - 194 2167 149  M3.0

21.0 75600 1758 2637 3516 - - - - - - - - - 156 1238
22.0 79200 1842 2763 3684 - - - - - - - - - 1.64 135.0
24.0 86400 2009 3014 4019 - - - - - - - - - - 179  158.8
26.0 93600 2177 3265 4353 - - - - - - - - - - 193 184.5
28.0 100800 2344 3516 4688 - - - - - - - - - - 2.08 212.0

30.0 108000 2512 3767 5023 - - - - - - - - - - - -

Tab. 06-3 Part 2 of the pressure loss table for SDR 11 carrier pipes at 80 °C
Recommended layout area for REHAU SDR 11 carrier pipes with REHAU jointing technique:
Compression sleeve jointing technique and/or FUSAPEX recommended
FUSAPEX jointing technique recommended
X,Xx maximum possible velocity for compression sleeve jointing technique
(max. velocity with partly very high pressure drop (Pa/m) - no longer recommended in the critical path)

Pressure loss with water temperatures varying from 10 °C to 95 °C

Temperatureof 10°C 15°C 20°C 250 30°C 35°C 40°C 450 50°C 55°C 60°C 65°C 70°C 75°C 80°C 85°C 90°C 95°C
medium

Correction factor

1333 1292 1255 1227 1197 1170 1145 1122 1101 1.082 1.063 1046 1030 1014 1000 0.986 0.973 0.961
for pressure loss
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Pressure loss of SDR 7.4 carrier pipes at 80 °C

Velocity 20x2.8 25x3.5 32x4.4 40x5.5 50x6.9 63x8.6
v R v R v R v R v R v R
[Us] [U/h] [m/s] [Pa/m] [m/s] [Pa/m] [m/s] [Pa/m] [m/s] [Pa/m] [m/s] [Pa/m] [m/s] [Pa/m]
0.040 144 0.25 64.7 0.16 22.3 - - - - - - - -
0.045 162 0.28 79.6 0.18 27.4 - - - - - - - -
0.050 180 0.31 95.8 0.20 33.0 - - - - - - - -
0.055 198 0.34 113.3 0.22 39.0 - - - - - - - -
0.060 216 0.37 1321 0.24 45.4 - - - - - - - -
0.065 234 0.40 152.2 0.26 52.2 - - - - - - - -
0.070 252 0.43 173.6 0.28 59.5 - - - - - - - -
0.075 270 0.46 196.3 0.29 67.2 - - - - - - - -
0.080 288 0.49 220.2 0.31 75.3 - - - - - - - -
0.085 306 0.52 245.3 0.33 83.9 - - - - - - - -
0.090 324 0.55 2717 0.35 92.8 0.21 275 - - - - - -
0.095 342 0.58 299.3 0.37 102.2 0.22 30.3 - - - - - -
0.10 360 0.61 3281 0.39 111.9 0.24 331 - - - - - -
0.1 396 0.68 389.3 0.43 132.6 0.26 39.2 - - - - - -
0.12 432 0.74 455.2 0.47 154.8 0.28 457 - - - - - -
0.13 468 0.80 525.9 0.51 178.6 0.31 527 - - - - - -
0.14 504 0.86 601.3 0.55 204.0 0.33 60.1 - - - - - -
0.15 540 0.92 681.3 0.59 230.8 0.35 67.9 - - - - - -
0.16 576 0.98 765.9 0.63 259.2 0.38 76.2 0.24 26.1 - - - -
0.18 648 m 948.9 0.71 320.4 0.43 94.0 0.27 322 - - - -
0.20 720 1.23 11501 0.79 3876 0.47 113.5 0.30 38.8 - - - -
0.22 792 1.35 1369.3 0.86 460.6 0.52 134.7 0.33 46.0 - - - -
0.24 864 1.47 1606.4 0.94 539.4 0.57 157.5 0.36 537 - - - -
0.26 936 - - 1.02 623.9 0.62 181.8 0.39 61.9 - - - -
0.28 1008 - - 110 714.2 0.66 207.8 0.42 70.7 - - - -
0.30 1080 - - 118 810.1 0.71 235.4 0.45 80.0 0.29 275 - -
0.35 1260 - - 1.38 1074.6 0.83 311.3 0.53 105.5 0.34 36.2 - -
0.40 1440 - - - - 0.95 396.8 0.61 134.3 0.39 46.0 - -
0.45 1620 - - - - 1.06 4919 0.68 166.1 0.44 56.8 - -
0.50 1800 - - - - 118 596.4 0.76 201.0 0.49 68.7 - -
0.60 2160 - - - - 1.42 8337 0.91 280.1 0.58 95.4 0.36 30.7
0.70 2520 - - - - - - 1.06 3711 0.68 126.1 0.42 40.4
0.80 2880 - - - - - - 1.21 474.0 0.78 160.8 0.49 514
0.90 3240 - - - - - - - - 0.87 199.2 0.55 63.6
1.00 3600 - - - - - - - - 0.97 241.5 0.61 710
110 3960 - - - - - - - - 1.07 287.5 0.67 Gl
1.20 4320 - - - - - - - - 17 337 0.73 107
1.30 4680 - - - - - - - - 1.26 391 0.79 124
1.40 5040 - - - - - - - - 1.36 448 0.85 142
1.50 5400 - - - - - - - - - - 0.91 161
1.60 5760 - - - - - - - - - - 0.97 181
1.80 6480 - - - - - - - - - - 1.09 225
2.00 7200 - - - B - - B - - - 1.21 273
2.20 7920 - - - B - - B - - - 1.34 326
2.40 8640 - - - - - - - - - - 1.46 382
2.60 9360 - - - - - - - - - - - -

Tab. 06-4 Pressure loss table for SDR 7.4 carrier pipes at 80 °C

Recommended layout area for REHAU SDR 11 carrier pipes with REHAU jointing technique:

X, XX

Compression sleeve jointing technique recommended
maximum possible velocity for compression sleeve jointing technique

(max. velocity with partly very high pressure drop (Pa/m) = no longer recommended in the critical path)






