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1. Introduction
Water services in buildings are complex,
requiring both experience and careful
material selection.

The goal is to design and produce a
piping system for hot and cold water
supply that is easy to use and
assembly.  All components are fully
integrated and sturdy, whilst
maintaining a low price. 

George Fischer is a leader producer of
pipe fittings made of various materials
since 1858.

In the field of thermoplastic materials,
George Fischer is considered to be a
pioneer,  as well as one of the best
known producers,  utilising the most
advanced technology in the world.

The test laboratory is one of the most
famous in the world in the field of
plastic materials, and it is completely
dedicated to research, development
and testing of new products. The
equipment and instruments used are
the most modern and up-to-date on
the market today, this makes it
possible to carry out the most
sophisticated tests.

This all comes together with the
highest standard of technology,
production and logistics,  which
contributes to guaranteeing the best
product for the end users:

•  quality
•  experience 
•  reliability
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Sound reduction index of the most common building materials

Properties ISO DIN Unit Values
Flow index ISO 1133 DIN 53735
MFI 190/5 Procedure 18@ Code  T g/10 min 0,4
MFI 230/2,16 Procedure 12 Code M g/10 min 0,25
MFI 230/5 Procedure 20 Code V g/10 min 1,25
Density a 23°C ISO/R 1183 DIN 53479 g/cm3 0,90-0,91
Resilience (Charpy)

23°C ISO 179/2D DIN 53479 kJ/ m2 n.r.
-30°C ISO 179/2D normal scale kJ/ m2 40

Chipping resilience 
(notch-engraved sample test) 23°C ISO 179/2C DIN 53453 kJ/ m2 25

-30°C ISO 179/2C normal scale kJ/ m2 2,5
Resilience (Izod)

23°C ISO 180/1C - kJ/ m2 n.r.
-30°C ISO 180/1C - kJ/ m2 28

Scratching resilience 
(engraved sample test) (Izod) 23°C ISO 180/1A - kJ/ m2 23

-30°C ISO 180/1A - kJ/ m2 2,5
23°C ASTM D 256 - kJ/ m2 27

-30°C ASTM D 256 - kJ/ m2 4
Traction test
Yield test ISO 527 DIN 53455 N/mm2 27
Yield Elasticity Forwarding speed Forwarding speed % 11
Breakage Elongation - % > 800
Traction Module E ISO 527 DIN 53457 N/mm2 900
Elasticity yield to tangental tension ISO/R 537Metod A. DIN 53445 N/mm2 450
Bending stress 3.5% ISO 178 standard test 5.1 DIN 53452 N/mm2 24
Brinell hardness test ISO 2039  (H358/30) DIN 53456  (H358/30) N/mm2 49
VICAT A/°C Melting point ISO 306 DIN 53460 °C 135-145
Dimensional heat stability °C ISO 75/B DIN 53461 °C 75
Surface Resistance DIN 53482 Ω >1013

Mass  resistivity DIN 53482 Ω cm >1016

Dielectric loss angle (tg.) (106Hz) DIN 53483 - 2 x 10-4

Relative dielectric  constant (10-6Hz) DIN 53483 - 2,3
Dielectric rigidity ASTM D149 kV/mm 75
Termal conductivity at 20° C VDE 0304 (1-4) 52612 W/mK 0,22
Termal expansion factor mm/m°C 0,15
Specific heat 20°C Kj/KgK 2,0

The above characteristics are the results of the tests on extruded samples after 96 hours storage at normal room
conditions 23/50 (2) DIN 50014 and represent indicative values.

2. PP-R: the characteristics of the material
Pipes and fittings are made of
Polypropylene Random, also known as
type 3. The quality of our material can
guarantee a long life (50 years), high
resistance to pressure and temperature.
This material is suitable for hot and cold
water and heating systems.

The special properties of the material,
compared to the other materials, give
the following advantages

• high dimensional stability (when hot)

• maximum resilience



6 ‡

3. Application range
The PP-R AQUASYSTEM is particularly
suitable for hot and cold water
installation: residential building, office,
hotel, new installation and renovation.
The wide range f pipes and fittings,
from 20 to 110 mm, is suitable for any
kind of installation. 

AQUASYSTEM is recommended for the
following installations:
• sanitary & plumbing
• heating 
• air conditioning
• food industry
• compressed air 

4a. Outstanding features of the AQUASYSTEM
Some of the best advantages offered by the AQUASYSTEM®, in comparison with
traditional systems, are as illustrated below:

Reduced installation time
Compared with traditional systems,
AQUASYSTEM® can grant a reduction in
installation time of at least 30%.

Resistance to electrolysis
The high resistivity of the piping system
(10 Ohm cm.) guarantees a very low
electrical conductivity. The risk of PP-R
pipe or fittings piercing due to stray
currents is practically nothing. 
Most chemical substances, which might
be present in water or concrete, do not
attack PP-R; in cases where special
substances are being used, please
contact Georg Fischer for advice.

Pipes and fitting pressure losses
The inner surface of pipes and fittings
have a very low frictional resistance, in
comparison to traditional systems, thus
making it possible to reduce the
distribution pressure losses (see
diagram on the following page) .

No Scaling
The reduction of the water flow
normally occurs as a consequence of
scaling (calcium carbonate) especially
at high temperatures. 
PP-R pipes of the Georg Fischer
system do not have scaling problems.

Low Thermal Conductivity
The thermal conductivity of PP-R is
very low, thus making it possible to
reduce heat losses in the hot water
supply and traditional heating systems.
This does not remove the statutory
requirements for insulation on pipework,
but can improve the effect of insulation.

Long Life
The Georg Fischer piping system for
hot and cold water services under
pressure, is designed to guarantee over
50 years operation at pressure and
temperature conditions listed in the
following tables (regression curves).

Non-toxicity and Safety
All materials used in the Georg Fischer
supply system, which are in contact
with water, are certified as non-toxic
and suitable for contact with drinking
water.

Resistance against abrasion
Compared with traditional systems,
AQUASYSTEM assures a very high
resistance against abrasion granting in
this way a long life.

Noise Reduction
The material used has a high sound
reduction index for absorbing sound
waves and limiting the spread through
pipes. 
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4b. Oustanding features of the +GF+ PP-R/ALU/PP-R

The multylayer pipe PP-R/ALU/PP-R is
an extension range of AQUASYSTEM
with better workability and lower
thermal expansion.

This system is working with the special
PP-R ALU pipe and the traditional 
PP-R fittings.

The PP-R ALU pipe are extruded on
three different layer: the main pipe is
made of PP-R, coated with an
aluminium foil, then covered with a 
PP-R film treated to resist long time
against UV light.

It's allowed expose the pipe to direct 
UV light, outside the buildings.

The aluminium foil protect the inside
PP-R pipe preserving its features and
acting as a barrier to the oxygen.

This pipe can be bent and remain into
desired position.
Moreover the aluminium foil strengthen
the pipe and permit bigger distance
between the brackets.

In addition to the normal features, 
PP-R ALU pipe has the following
characteristic:

• lower thermal expansion

α = 0,03 mm/mK

• better workability

• better resistance to knocks

• resistance to UV ray

• impermeability to oxigen
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Sound reduction in sanitary installation
For an efficient noise reduction, the
recommendations below should be
considered.
It is very important to take the
necessary preventive measures for
noise reduction. Therefore a precise
design needs to be done in advance.
Careful planning of piping system is
necessary to optimise noise reduction. 

Pipe sizing and the design of the
distribution system is important, as well
as the selection of fittings and taps
used. The walls, to which the pipes, the
taps and other fittings are fixed to, must
have a weight coefficient of 220 kg/m2. 
The most important measure for
efficient noise reduction in the water
supply system, is the use of taps with a
noise level less than 20 db (A) in
compliance with DIN 52218.

Sound reduction index of the most common building materials

Type of stone Wall Specific Weight of Approx Weight of Approx Weight of Approx
or tile thickness density surface with sound plastered sound plastered sound
Description of stone mortar, reduction surface reduction surface reduction

or tile without plaster index in 1x1,5 cm index in 2x1,5 cm index in
cm kg/m3 kg/m2 dB2 kg/m2 dB2 kg/m dB2

Full bricks made of 9,5 1100 104,5 37 119,5 38 134,5 40
pumice and inflated 11,5 126,5 39 141,5 40 156,5 41
clay (Liapor) 17,5 192,5 44 207,5 44 222,5 45

24,0 264,0 47 279,0 48 294,0 49
30,0 330,0 50 345,0 50 360,0 51

Full bricks made of 17,5 1100 192,5 44 207,5 44 222,5 45
pumice and inflated 24,0 264,0 47 279,0 48 294,0 49
clay (Liapor) 30,0 330,0 50 345,0 50 360,0 51

36,5 401,5 52 416,5 53 431,5 53
Vertical pierced tiles 11,5 1400 161,0 42 176,0 43 191,0 44
(small size) 17,5 245,0 46 260,0 47 275,0 48

24,0 336,0 50 351,0 51 366,0 51
30,0 420,0 53 435,0 53 450,0 54

Light tiles (large size) 11,5 1200 138,5 40 153,0 41 168,0 42
17,5 210,0 45 225,0 45 240,0 46
24,0 288,0 48 303,0 49 318,0 50
30,0 360,0 51 375,0 51 390,0 52

Porous tiles, for 11,5 1000 115,0 38 130,0 39 145,0 40
instance Paraton, 17,5 175,0 43 190,0 44 205,0 44

Unipor, Pari Klimaton 24,0 240,0 46 255,0 47 270,0 48
30,0 300,0 49 315,0 49 330,0 60

Gabeton tiles, for 10,0 800 80,0 33 95,0 36 110,0 37
instance Ytong, Hebel 12,5 100,0 36 115,0 38 130,0 39

15,0 120,0 38 135,0 40 150,0 41
20,0 160,0 42 175,0 43 190,0 44
25,0 200,0 44 215,0 45 230,0 46
30,0 240,0 46 255,0 47 270,0 48
36,0 292,0 48 307,0 49 322,0 50

Gabeton sandstone, 11,5 1750 201,0 44 216,0 45 231,0 46
gabeton full 17,5 306,0 49 321,0 50 336,0 50

24,0 420,0 53 435,0 53 450,0 54
30,0 525,0 55 540,0 56 555,0 56

Pierced tiles 11,5 1500 172,5 42 187,5 43 202,5 44
17,5 262,5 47 277,5 48 292,5 48
24,0 360,0 51 375,0 51 390,0 52
30,0 450,0 54 465,0 54 480,0 54
36,0 547,5 56 562,5 56 577,5 56

Full bricks 11,5 1800 207,0 44 222,0 45 237,0 46
Concrete 10,0 2350 235,0 46
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UV Ray 
Like all plastic materials, PP-R even
though UV Ray stabilised, must not be
exposed to the sun.

Low Temperatures
With temperatures close to zero, the
material becomes brittle, therefore it is
recommended to avoid possible knocks
to the piping. Should it be possible for
the water to freeze whilst in the pipes,
it is recommended that the pipes be
emptied, since a volume increase 
could lead to breakages.

We suggest to cut the pipe end of 5 cm.

Water Tightness with other 
Metal Fittings
It is recommended not to join PP-R
materials with conical or not suitable
fittings. The metal fittings are in special
brass. The thread is made with high
precision therefore easy to tighten.
Where it is necessary to join to metal,
the use of teflon or PARALIQ PN35 tape
is recommended.
PARALIQ tape is quick and sure and
above-all is according to the
DVGW/ÖVGW/SSIGA water and gas
standards.

5. General precautions
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Transport and Storage
Here belowe we give a few hints for
material  transport and storage.

Wrong Right

Pipes Bending
The minimum bending radius must 
be equal to 8 times the pipe diameter. 
For this purpose, heat the part which
will be bent by using  a hair-dryer 
or suitable equipment.
Do not use flame.
To bend the PP-R ALU pipe do 
not warm it.
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Table for the selection of pipe diameters and water flow

Water Connection Flow Pressure Pipe 
Point (l/sec). (bar) Diameter

(mm)
Wash-Basin
Tap DN 15 0,07 0,50 20
Mixer Tap DN 15 0,07 1,00 20
Bidet
Tap DN 15 0,07 0,50 20
Mixer Tap DN 15 0,07 1,00 20
Bath tub
Mixer Tap DN 15 0,15 1,00 20
Mixer Tap DN 20 0,40 1,00 25
Mixer Tap DN 25 1,00 1,00 32
Shower
Sprinkler DN 15 0,15 1,00 20
Sprinkler DN 15 0,06 1,00 20
Sprinkler DN 20 0,18 1,00 20
Sprinkler DN 25 0,31 1,00 20
Flush and flushing tank
Flush DN 20 1,00 1,20 32
Flush Tank DN 15 0,13 0,50 20
Electric and gas Boilers

6 kW 0,07 1,00 20
12 kW 0,10 1,00 20
18 kW 0,15 1,00 20
21 kW 0,17 1,00 20
24 kW 0,20 1,00 20
33 kW 0,30 1,00 20
Sinks
Mixer DN 15 0,07 1,00 20
Mixer DN 20 0,02 1,00 20
Dishwashers 0,15 1,00 20
Washing Machines 0,25 1,00 20
Urinals
Flush DN 15 0,30 1,20 20
Flushing Tank DN 15 0,13 0,50 20

6. Pipe dimension

6.1  Pipe Selection
In order to select the best water flow
depending on the available water
pressure and corresponding usage,
please refer to the table here below:
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6.2  Pressure losses

The pressure losses for distribution in the
George Fischer piping system can be
assessed by means of the following chart
or by means of the following formula:

L ⋅ ρ ⋅ ν 2
Δp =  λ ⋅ ____________

di ⋅ 2 ⋅ 10 2

Loss pressure diagram for PN20 pipe

where: Δp pressure loss in a straight lenght of pipe in bar
λ pipe friction factor
L lenght of the straight lenght of pipe in m
di inside diameter of pipe in mm
ρ density of transported media in kg/m3

ν flow velocity in m/s

Note: In practice, when making a rough calculation 
(i.e. smooth plastic pipe and turbolent flow) it is enough to use
the value λ = 0.02 to represent the hydraulic pressure loss.

Pressure loss: Pa/m. (10.000 Pa = 0,1 bar = 100 mbar)

Example pipe: 40 x 6,7 mm 
flow: 0,2 l/s
water velocity: 0,4 m/sec.
pressure loss: 70 Pa/m. = 0,7 mbar
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Calculation Example
Suppose we have a water 
services system with the 
following characteristics:
• diameter 25 mm
• total length 10 m
• fittings used:

4 sleeves 
3 elbows 90°
2 equal tees
1 threaded coupling, male

• velocity 1,5 m/sec (constant for 
a simpler calculation)

• flow rate 0,35 1tr/sec
• T = 20 °C

from the table:
r1 (coupling) = 0,25
r2 (sleeve 90°) = 2,00
r3 (equal tees) = 1,80
r4 (threaded coupling, male) = 0,40

Total fittings pressure losses:
Distributed losses (chart):

H = 10 x 11x1,52x1000 = 12630 Pa =2 x 9,8
= 126 mbar

Linear P = 1100 Pa/m
= 11 mbar

Distributed P = 11x10 
= 110 mbar

Total charge loss:
Total P = H + Pdist = 236 mbar

Table of fittings pressure loss in Georg Fischer fittings

Description Symbol Coefficient of
resistance 

Equal coupling 0,25

Elbow 90° 2,00

Elbow 45° 0,60

Equal tee 90° 1,80

Reduced tee 90° 3,60

Equal tee 90° 1,30

Reduced tee 90° 2,60

Equal tee 90° 4,20

Reduced tee 90° 9,00

Equal tee 90° 2,20

Reduced tee 90° 5,00

Threaded tee 90°, male 0,80

Concentric reductions up to 2 size 0,55

Concentric reductions up to 3 size 0,85

Threaded fitting, male 0,40

Threaded fitting, male, reduced 0,85

Threaded elbow, male 2,20

Threaded elbow, male, reduced 3,50

The fittings pressure losses are calculated by the following formula:

H = 10 · Σr · v2 · γ/2g
where: v = water velocity (m/sec)

g = specific graving of water (kg/m3)
g = 9,8 m/s2

r = coefficient of resistance
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6.3. Regression curves (over time duration)

The regression curves affect pipe life
depending on the fluid pressure,
temperature and outer stress (see chart).

The diagram shows the lowest
life features according to 
DIN 8078 standards and life
test results concerning the 
RA 130E - 1005 polymer 
produced by Borealis in order
to confirm the high resistance
to pressure and temperature 
of AQUASYSTEM®

The formula joining these parameters is:

P = maximum inner pressure.
d =outer diameter 

s = thickness
R = outer stress

R = P x d - s
2 s

Example 
T = 60°C
Continuous operating  life:
50 years
From the regression curve the result is:
R = 4,9 Mpa
Calculation (from the formula)
P= 19,7 bar
Or P = 13 bar
(using safety coefficient of 1.5)

Regression curves  RA 130E - 1005
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Working pressure admitted

Type of pipe
PN 10 PN 16 PN 20*

SDR 11 SDR 7,4 SDR 6
S 5 S 3,2 S 2,5

Pressure bar
1 17,6 27,8 35,0
5 16,6 26,4 33,2

10°C 10 16,1 25,5 32,1
25 15,6 24,7 31,1
50 15,2 24,0 30,3
1 15,0 23,8 30,0
5 14,1 22,3 28,1

20°C 10 13,7 21,7 27,3
25 13,3 21,1 26,5
50 12,9 20,4 25,7
1 12,8 20,2 25,5
5 12,0 19,0 23,9

30°C 10 11,6 18,3 23,1
25 11,2 17,7 22,3
50 10,9 17,3 21,8
1 10,8 17,1 21,5
5 10,1 16,0 20,2

40°C 10 9,8 15,6 19,6
25 9,4 15,0 18,8
50 9,2 14,5 18,3
1 9,2 14,5 18,3
5 8,5 13,5 17,0

50°C 10 8,2 13,1 16,5
25 8,0 12,6 15,9
50 7,7 12,2 15,4
1 7,7 12,2 15,4
5 7,2 11,4 14,3

60°C 10 6,9 11,0 13,8
25 6,7 10,5 13,3
50 6,4 10,1 12,7
1 6,5 10,3 13,0
5 6,0 9,5 11,9

70°C 10 5,9 9,3 11,7
25 5,1 8,0 10,1
50 4,3 6,7 8,5
1 5,5 8,6 10,9
5 4,8 7,6 9,6

80°C 10 4,0 6,3 8,0
25 3,2 5,1 6,4
1 3,9 6,1 7,7

95°C 5 2,5 4,0 5,0

DIN 8077   -   coefficien factor 1,5   -   * valid for PP-R ALU also
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6.4. Thermal Expansion

6.4.1 Thermal expansion calculation
During the design and installation of
plastic pipes, it is very important to
calculate the duct expansion caused by
a possible difference between operating
temperature and starting temperature. 

The medium thermal expansion
coefficient
a give the elongation of a bar of 1
meter of pipe for the temperature
incresing of 1K.

Medium thermal expansion coefficient

PP-R pipe

α = 0,15 mm/mK

PP-R ALU pipe

α = 0,03 mm/mK

Example
The length variation is calculated with
the following formula

ΔL = L x ΔT x α
(mm) (m) (°C) (mm/ m°C)

Length variation 

for    PP-R   pipe
L = 5 m
ΔL = 50°K
α = 0,15 mm/mK

ΔL = 5 x 50 x 0,15 ΔL = 37,5 mm

Length variation 

for    PP-R - ALU   pipe
L = 5 m
ΔL = 50°K
α = 0,03 mm/mK

ΔL = 5 x 50 x 0,03 ΔL = 7,5 mm

Graphical example at page 18 L
BF

= C x √ ΔL x d
e

L = Initial pipe length (m)
ΔL = length variation (mm)
ΔT = temperature difference (°C)
α = expansion coefficient

(mm/m°C)

L
BF

= flexible arms length
C = 20 coeff. PP-R +GF+
ΔL = length variation (mm)
d

e
= external pipe diameter
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Assessment of the flexible arm for PP-R pipe
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6.4.2.  Positionig of the flexible arms

Important: If the operating
temperature is higher than the starting
temperature, the pipe is lengthened. 
In the reverse case, the pipe is
shortened.

The length difference must also be
limited by fixed and movable points
suitably placed.
The example shown here help to
understand how to place fix and
movable points.

When it is not possible to obtain the
length of inflection by changing  the
direction, use the method illustrated 
on the right.

Example for the assessment 
of the flexible arm
Data: L = 10 m

d = 50 mm
T installation = 15 °C
T max operation = 80 °C
ΔL =  0,15 · 10 · 65 = 97,5 mm

I° Example

II° Example

PS: sliding point
PF: fixed point
LBF: flexible arm lenght
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6.4.3 Installation layout
a It is preferable to use pre-insulated

pipes, since they allow stretching due
to thermal variation and they comply
with the Italian regulations.The Act 373
and relevant additions provides for the
insulation of hot water pipes,
independently of their coefficient of
thermal transmittance. In this case, it
is important to keep to the following
procedure:

• calculate the exact length of the
flexible arm (para. 5.4.2)

• use a compressible material (rock-
wool, etc), in association with the
flexible arms, in order to permit
thermal expansion.

b The PP-R pipes can also be
embedded directly in concrete, since
it can withstand additional axial

strains, due to thermal expansion
being impeded. 

In such cases, the stress present on
the pipe and fittings must be calculated
so as to prevent too high an internal
tension and consequent breakages. 

It is important to prevent hollows from
forming when the pipe is covered with
mortar, such hollows could give rise to
weak points in the piping. The same
consideration applies to pipes
positioned between two fixed points.

6.4.5 Pipes brackets
Plastic material pipes need regularly
space supports, the bracket distance
depends upon many factors such as
temperature, pressure, diameter and
material.
In every case, the inner diameter of the
support must be greater than the external
diameter of the pipe, so as to permit pipe
movement due to pipe expansion.

For reference, use the table below.
Horizontal pipes can be supported by
channels or profiles, this can be a more
economic solution.

PP-R Pipe bracket table
Material d distance between two brackets in cm
and PN mm 20°C 30°C 40°C 50°C 60°C 70°C

20 75 75 70 65 60 50
25 85 85 85 80 75 65
32 100 100 95 90 85 80

PP-R 40 110 110 105 100 95 90
PN20/10 50 130 125 115 110 105 100

63 150 145 140 125 120 110
75 170 165 160 150 145 120
90 180 175 170 165 160 130

110 190 185 175 170 165 140
125 195 190 180 175 170 145

PP-R Pipe bracket table
Material d distance between two brackets in cm
and PN mm 20°C 30°C 40°C 50°C 60°C 70°C

20 125 125 115 115 105 95
25 135 130 120 125 115 105
32 155 150 145 140 130 120

PP-ALU 40 175 170 165 160 150 140
50 195 190 185 180 170 160
63 215 210 205 200 190 180
75 225 220 215 210 200 190
90 235 230 225 220 210 200

110 250 240 230 210 200 200
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7. Instructions for correct socket fusion

7.1 Preparation
All the following descriptions are valid
for both PP-R and PP-R ALU pipe. The
only exception at paragraph 7.1.5
where you need two different tools.

7.1.1 Check the temperature
Once the socket fusion machine is on,
check the temperature, which must
range between 253°C and 274°C. 
This operation  must be performed by
means of tempil sticks.
The yellow one melts at 253°C.
The red one melts at 274°C.
The fusion temperature ranges between
253°C and 273°C, when the yellow pen
melts and the red one does not melt,
the temperature is perfect for fusion.

7.1.2 Clean the heating tools
After checking the heater bush
temperature, wipe the heater bush with
a clean cloth. This operation must be
repeated after each welding.

7.1.3 Cut the pipe
Cut the pipe at right angle, if necessary
remove swarf from inside.

N.B. Cut the pipe ends of 5 cm.

7.1.4 Chamfer the PP-R/ALU/PP-R
In case of PP-R ALU pipe to take off the
aluminium film use the suitable tools.

7.1.5 Clean pipe & fitting
Clean the fitting inside and the pipe
outside (the presence of dust can cause
improper fusion).
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7.2 Fusion

7.2.1 Mark the pipe
Mark the pipe for depth of penetration into
the heater bush and fitting (see table).
The mark must remain visible under
heating and joining.

7.2.2 Heat pipe & fitting
Push the pipe and the fitting into the
heating tools. Once pipe and fitting are
hot (after the correct time), pull out
pipe and fitting very slowly.

7.2.3 Joint pipe & fitting
Joint the pipe & the fitting and push the
pipe until it reaches the mark (that has
to stay outside).
During the jointing time the welded
part of pipe and fitting must remain fix,
without any rotation.
During the cooling time, the welded part of
pipe and fitting can be adjusted until cold.

7.2.4 Fusion inspection
Fusion inspection. 
The outer fusion seam must be inspected. 
The seam must be present all around
the pipe.

Summary Value table
pipe minimum wall insert heating jointing cooling
diameter thickness depth time time time
(mm) (mm) (mm) (sec.) (sec.) (min.)

20 3,4 14 6 4 2
25 4,2 16 7 4 3
32 5,4 18 8 6 4
40 6,7 20 12 6 4
50 8,4 23 18 6 5
63 10,5 26 25 8 6
75 12,5 28 30 8 8
90 15,0 31 40 10 8

110 18,4 33 50 10 8
125 20,8 40 60 10 8
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The welding can also be made by means of the electrofusion machine. This
machine is useful in the repair situation, where it is difficult  to use the standard
machine and where there is a little space.

Pay attention to the following
instructions:

1. Wipe the coupling area of the pipe
with a clean cloth. Scrap the same
area with a blade all around the pipe. 
Check the pipe ovalisation (<1.5%).

2. Just before electrofusion, degrease
the treated pipe end  by means of
solvent and lint free cloth.

3. Unpack the fitting and position it on
the pipe, so that the sleeve-end
matches the pipe-end. Insert the end
of the other pipe.
Make sure that both ends of the pipe
are lined up and secure the fitting
and the pipe.

4. Fix the electrofusion machines
cables so that the cables do not
weigh on the clamps. Connect the
clamps to the resistor terminals on
the fitting and make sure that the
connection is correct.
Follow the instructions to program
and operate the welding machine.

8. Electrofusion

Minimum cooling time without
moving sleeve and pipe

d mm minutes
20 10

25 10

32 10

40 15

50 15

63 20

75 25

90 30

110 35

125 40

about 2 hours hardening time
must be allowed from when
the fitting is cool before any
pressure tests can be used.
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In case of accidental drilling it is possible to repair the pipe as follows:

1. As first, adequate the hole to the hole
memder dimension. They are available
in 7 mm and 11 mm, respectively
repairing an hole of 6 mm and 10 mm.
Take the hole to this dimensions.

3. Joint the two parts and keep the
repairing part for a while until cool.

2. Proceed to the normal fusion,
heating the two part for 5 sec.
positioning in relation to the thickness
of the pipe, the ogive in brass. This
avoid to waste the pipe.

4. Wait after the cooling time befor
cutting the part in excess.

9. Hole reparing
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Assemble the special heating tools for saddles with a standard socket welder. 
Once the socket welder is on, check the temperature, which must be in the range
of 253-274°C (this operation may be performed by means of thermostatic sticks).
Wipe the heating tools with a clean clothe. Clean the surfaces to be welded by
means of light specific solvent (TANGIT KS).

Scrap the pipe surface with a blade.
With PPR-ALU pipes, the aluminium
layer must be removed.

Drill the pipe with the specific drill,
taking into consideration the saddle
spigot diameter. The cheap will be
taken out, avoiding any pipe
contamination. It is possible to smooth
the hole mouth changing the turning
drill direction.

Push the saddle heating tool with the
spigot into the pipe hole and the saddle
into the other tool. Heat the pipe
surface and the saddle for 30”.

Once the heating process is over,
remove the socket welder and push 
the saddles spigot into the pipe hole
with a light pressure until the surfaces
will meet entirely. Keep the position 
for 15-20 seconds and let the system
cool down for 30 min, before making
the pressure test.

10. PPR saddles installation 
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Table 1.  Welding parameter

Diameter Diameter Heating Heating holding Cooling
Pipe derivation time pipe time saddle time time
(mm) (mm) (sec) (sec) (sec) (min)

40 20 30 30 20 30
40 25 30 30 20 30
50 20 30 30 20 30
50 25 30 30 20 30
63 20 30 30 20 30
63 25 30 30 20 30
63 32 30 30 20 30
75 20 30 30 20 30
75 25 30 30 20 30
75 32 30 30 20 30
75 40 30 30 20 30
90 20 30 30 20 30
90 25 30 30 20 30
90 32 30 30 20 30
90 40 30 30 20 30
110 20 30 30 20 30
110 25 30 30 20 30
110 32 30 30 20 30
110 40 30 30 20 30
125 20 30 30 20 30
125 25 30 30 20 30
125 32 30 30 20 30
125 40 30 30 20 30
40 1/2” 30 30 20 30
40 3/4” 30 30 20 30
50 1/2” 30 30 20 30
50 3/4” 30 30 20 30
63 1/2” 30 30 20 30
63 3/4” 30 30 20 30
75 1/2” 30 30 20 30
75 3/4” 30 30 20 30
75 1” 30 30 20 30
90 1/2” 30 30 20 30
90 3/4” 30 30 20 30
90 1” 30 30 20 30
110 1/2” 30 30 20 30
110 3/4” 30 30 20 30
110 1” 30 30 20 30
125 1/2” 30 30 20 30
125 3/4” 30 30 20 30
125 1” 30 30 20 30
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91 98 033 Pipe scraping tool
d Code

799 198 RM4

4083 Electrofusion welding machine
d Code

20/110 760 840 680

- input voltage 220 V - 50 Hz
- voltage: <48 V
- electrical power: 1200 Watt
On request: positioning tool for electrofusion

L1
D

L

d

4061 Electric socket
d Code SP GP g D L L1

20 760 840 452 1 10 40 33 70 50
25 760 840 453 1 10 49 38 70 57
32 760 840 454 1 10 63 46 79 62
40 760 840 455 1 5 92 55 90 71
50 760 840 456 1 2 149 67 100 82
63 760 840 457 1 1 263 86 106 101
75 760 840 458 1 1 320 103 121 115
90 760 840 459 1 1 475 121 131 134

110 760 840 460 1 1 765 142 142 156
125 760 840 461 1 1 1060 163 151 175
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4108 Standard socket welder
d Code SP GP mod.

16/110 760 840 521 1 PF110R

Power 1500 Watt - 230 volt

4134 Electronic bench socket welding machine
d Code SP GP mod.

20/110 760 840 660 1 PB660

Set of heating tools
20/110 760 840 560 complete set

Box packaging
760 840 559

PB660 1200W - 230V with electronic socket welder

4105 Standard socket welder
d Code SP GP mod.

16/63 760 840 518 1 PF63R
16/63 760 840 519 1 PF63E

PF63R Socket welder with electromechanical temperature regulation
PF63E Socket welder with electronic temperature regulation
Power 600 Watt

4110 Bench holder
d Code SP GP mod.

760 840 524 1 PF63R
PF63E

4118 Tool kit for PF63R/PF63E
d Code SP GP mod.

760 840 533 1 PF63R - PF63E

4124 Complete socket welder
d Code SP GP mod.

20/25/32 760 840 540 1 VALPF63

• PF63E manual welding with electromechanical thermostat power 600 Watt
• Heating tools 20 – 25 – 32
• Bench and fork holder
• Empty box



44 ‡

4145 Set of heating tools for welder
d Code SP GP

20 760 840 562 1m+1f 1m+1f
25 760 840 563 1m+1f 1m+1f
32 760 840 564 1m+1f 1m+1f
40 760 840 565 1m+1f 1m+1f
50 760 840 566 1m+1f 1m+1f
63 760 840 567 1m+1f 1m+1f
75 760 840 568 1m+1f 1m+1f
90 760 840 569 1m+1f 1m+1f

110 760 840 570 1m+1f 1m+1f
125 760 840 571 1m+1f 1m+1f

Hole mender
7,5 760 840 481 1m+1f 1m+1f

11,4 760 840 482 1m+1f 1m+1f

4145 Heating tools for saddle with spigot
d Code SP GP

40-20-25-1/2 760 840 585F 1m+1f 1m+1f
50-20-25-1/2 760 840 586F 1m+1f 1m+1f
63-20-25-1/2 760 840 587F 1m+1f 1m+1f
75-20-25-1/2 760 840 588F 1m+1f 1m+1f
90-20-25-1/2 760 840 589F 1m+1f 1m+1f

110-20-25-1/2 760 840 590F 1m+1f 1m+1f
125-20-25-1/2 760 840 591F 1m+1f 1m+1f
50-32-40-3/4 -1 760 840 592F 1m+1f 1m+1f
63-32-40-3/4 760 840 593F 1m+1f 1m+1f
75-32-40-3/4 -1 760 840 594F 1m+1f 1m+1f
90-32-40-3/4 -1 760 840 595F 1m+1f 1m+1f

110-32-40-3/4 -1 760 840 596F 1m+1f 1m+1f
125-32-40-3/4 -1 760 840 597F 1m+1f 1m+1f
Milling cutter for saddles with spigot

20-25-1/2 760 840 600F 1 1
32-3/4 760 840 601F 1 1

5310 Thermostatic pencil
Code SP GP

799 496 008 1 1 melting temperature 253°C
799 496 009 1 1 melting temperature 274°C

5320 Safety gloves
Code SP GP

761 066 799 1 1

4073 Cutting nippers
d Code SP GP

20/32 760 840 484 1 1
20/75 760 840 486 1 1
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Legend: D : outside diameter of the pipe Rp : parallel internal thread
SP : pieces for plastic bag g : gram
GP : pieces for box L : length
R : taper external thread z : dimension after welding
d: inside diameter

4074 Pipe cutter
d Code SP GP

20/75 760 840 505 1
50/110 760 840 506 1

4185 Chamfering and peeling tool for PP-R pipes
d Code SP GP

20 760 840 822 1
25 760 840 823 1
32 760 840 824 1
40 760 840 825 1
50 760 840 826 1
63 760 840 827 1
75 760 840 828 1
90 760 840 829 1

110 760 840 830 1
Handle for chamfering

20/32 760 840 818 1

Side handle
40/110 760 840 819 1

h

a

27.060.000 Pipe clamp
d Code SP GP g a h

20 167 061 006 10 200 8 36 25
25 167 061 007 10 200 10 41 27
32 167 061 008 10 200 13 51 31
40 167 061 009 10 150 23 62 35
50 167 061 010 10 140 32 72 40
63 167 061 011 10 80 45 88 52
75 167 061 012 10 60 62 102 58
90 167 061 013 10 - 91 123 70

110 167 061 014 10 - 123 146 80
125 167 061 015 10 - 174 176 90

4058 Plan test plug
d Code SP GP colour

1/2 760 840 512 100 blue
1/2 760 840 513 100 red

Complete of o-ring
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12. Standards and approvals
EN ISO 15874 Plastics piping systems for hot and cold water installations - PP
DIN 8077 PP pipes - sizes
DIN 8078 PP pipes - quality assurance standards
DIN 16962 PP pipes and fittings for pressure pipings
DIN 2999 Fittings with threaded metal insert
DIN 1988 Standards for drinking water plants
DIN 4109 Standards for piping noise reduction
DIN 8076 Metal insert fittings
DVS 2207 Welding regulations for thermoplastic materials
DVS 2208 Machines and equipment for thermoplastic welding
DIN 16887 Under pressure long time operating
DWGW-GKR Organolettic qualifications
ÖNORM B 5014 Tests for materials normally in contact with drinking water
DM174 Ministerial paper.

Product certification AQUASYSTEM
AENOR Asociación Española de Normalización y Certificación (Spain).

Certificado N° 001/002980

LNEC Laboratório Nacional de Engenharia Civil.
Departamento de Materiais de Contrução (Portugal).
DH 602

KIWA Technical Approval with Product Certificate
K 12023/03

CSTB Hydraulique & Èquipments Sanitaires (France).
ATEC 14/04 - 899    CSTBat 73/74 - 899

RINA Registro Italiano Navale (Italy).
N° MAC/288004 CS

Lloyd’s Register LR Type Approval Certificate
n° 01/00100 (E1)

AR Comisia de Agrement Tehnic in Constructii (Rumania).
002 - 05/137 - 1998 

Ministry of Electricity & Water (Kuwait).
211-1998 

ABS Certificate of design assessment n° 04-GE428472-PDA, 
15/10/2004
Certificate of Manufacturing Assessment BO820650-TA
19/04/2007

DNV Type approval certificate n° K-2688, 14/03/2005

Germanischer Type approval certificate n° 43348 - 02 HH
LLoyd

BV Type approval certificate n° 20335/AO BV
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Renewal in progress
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