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PP-R PIPE SYSTEMS

Linear deformation of PP-R pipes

under heat influence

Thermoplastic plastics PP-R pipes are
exposed to thermal expansion. The
linear extension of such pipes is higher
than with steel pipes. This fact must be
all means be taken into consideration
in the laying process. Already in the
pipe arrangement planning stage
each possibility should therefore be uti-
lized fully fo compensate all extension
processes within a pipe section.

Polypropylene pipes mechanically sta-
bilized by an aluminium coating on the
pipe periphery (Stabi-Rohr/Stabi-Pipe)
have a reduced thermal expansion
coefficient. The aluminium coating pre-
vents linear extension at aboutd/5.

Al = Linear extension in (mm)
et = Thermal expansion mm
coefficient in m*°C
L= Pipe length (m)
At = Temperature difference (°K)
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The linear thermal expansion coeffi-
cient for PP-R and PP-R CT pipes is:

The linear thermal expansion coeffi-
cient for PP-R Stabi-Pipes can by
approximation assumed as:

The linear thermal expansion coeffi-
cient for PP-R Fibre-Pipes is:

The linear deformation of a pipe is
thus calculated according to the fol-
lowing formula:

et=15¢ 104 (K

et=03 104 (K1)

et=035¢ 104 (K1)

Al=gt o L e At (mm)

The calculation of the linear deformation is based on the laying temperature. The
following example gives you an idea of how to calculate.

Example for a pipe length of 8m:

1. Lowest pipe wall temperature

Difference

2. Laying temperature

Difference

3. Highest pipe wall temperature

+9°C  (cold-water pipe)
7°K
+16°C

54° K

+70° C (hot-water pipe)

To 1. Shortening of the pipe: 8 m = 7° » 0,03 = 1,68 mm

To 3. Extension of the pipe:

8m « 54° « 0,03 = 12,96 mm



Linear Expansion Chart
P-R and PP-RCT Solid Wall Pipes
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Temperature difference AT in K

10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160
Linear expansion AL in mm

Temperature difference AT in K
I 0 | 40 | 50 60 70 80 90 100
01m | 015 | 030 0,45 0,60 0,75 0,90 1,05 1,20 1,35 1,50
02m | 0,30 0,60 0,90 1,20 1,50 1,80 2,10 2,40 2,70 3,00
03m | 045 0,90 1,35 1,80 2.25 2,70 3,15 3,60 4,05 4,50
04m | 0,60 1,20 1,80 2,40 3,00 3,60 4,20 4,80 5,40 6,00
0,5m 0,75 1,50 2,25 3,00 3,75 4,50 5,25 6,00 6,75 7,50
0,6 m 0,90 1,80 2,70 3,60 4,50 5,40 6,30 7,20 8,10 9,00
0,7m 1,05 2,10 3,15 4,20 5,25 6,30 7,35 8,40 9,45 10,50
' 0,8m 1,20 2,40 3,60 4,80 6,00 7,20 8,40 9,60 10,80 12,00 |
' 09m 1,35 2,70 4,05 5,40 6,75 8,10 9,45 10,80 | 12,15 13,50 |
' 1,0m 1,50 3,00 4,50 6,00 7,50 9,00 10,50 | 12,00 13,50 15,00 |
20m | 3,00 6,00 9,00 12,00 15,00 18,00 21,00 | 24,00 | 2700 | 30,00 |
30m | 4,50 9,00 13,50 18,00 | 22,50 | 27,00 31,50 | 36,00 | 40,50 | 45,00 |
40m | 6,00 | 12,00 18,00 | 24,00 | 30,00 | 36,00 | 4200 | 48,00 | 54,00 | 60,00
50m 7,50 1500 | 2250 | 30,00 | 3750 | 4500 | 52,50 | 60,00 | 67,50 75,00
60m | 9,00 1800 | 2700 | 36,00 | 4500 | 54,00 | 63,00 | 72,00 | 81,00 | 90,00
70m | 1050 | 21,00 | 31,50 | 42,00 | 52,50 | 63,00 | 73,50 | 84,00 | 94,50 |105,00 |
80m | 12,00 | 2400 | 36,00 | 48,00 | 60,00 | 72,00 | 84,00 | 96,00 |108,00 [120,00
90m | 13,50 | 2700 | 40,50 | 54,00 | 67,50 81,00 | 94,50 |108,00 |121,50 |135,00
100m | 1500 | 30,00 | 4500 | 60,00 | 7500 | 90,00 [10500 [120,00 [13500 |150,00

Fig. 4a Linear expansion AL in mm
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PP-R PIPE SYSTEMS ‘Stabi’ Pipe (aluminum-coated PP-R)

Tube length

reduces the heat-dependent linear expansion
to ca. 80% of the value of the non-stabilized

% / / // /// :P‘R pressure fubes. |
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' Fig. 5 | Linear expansion AL in mm

/ / / The aluminium coating of the "Stabi-Tubes”
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Temperature difference AT in K

40 50 80 90 | 100

[01m | 003 | 006 | 009 | 012 | 015 | 018 | 021 | 024 | 027 [ 030
02m | 006 | 012 | 018 | 024 | 030 | 036 | 042 | 048 | 054 | 060
03m | 009 | 018 | 027 | 036 | 045 | 054 | 063 | 072 | 081 | 090
04m | 012 | 024 | 036 | 048 | 060 | 072 | 084 | 096 [ 108 | 1,20
05m | 015 | 030 | 045 | 060 | 075 | 090 | 105 | 120 [ 135 | 150
06m | 018 | 036 | 054 | 072 | 090 | 108 | 128 | 144 | 162 | 180
07m | 021 | 042 | 063 | 084 | 105 | 126 | 147 | 168 | 189 | 210
08m | 024 | 048 | 072 | 096 | 120 | 144 | 168 | 192 | 216 | 240
09m | 027 | 054 | 081 | 108 | 1,35 | 162 | 1,89 | 216 | 243 | 270
10m | 030 | 060 | 090 | 120 | 150 | 1,80 | 200 | 240 | 270 | 3,00
20m | 060 | 120 | 1,80 | 240 | 300 | 360 | 420 | 480 | 540 | 6,00
30m | 090 | 1,80 | 270 | 360 | 450 | 540 | 630 | 720 | 810 | 9,00
40m | 120 | 240 | 360 | 480 | 600 | 720 | 840 | 960 [ 1080 | 12,00
50m | 1,50 | 300 | 450 | 600 | 750 | 900 | 10,50 | 1200 | 13,50 | 15,00
60m | 1,80 | 360 | 540 | 720 | 9,00 | 10,80 | 12,80 | 14,40 | 1620 | 18,00
70m | 210 | 420 | 643 | 840 | 1050 | 12,60 | 14,70 | 16,80 | 1890 | 21,00
80m | 240 | 480 | 720 | 960 | 1200 | 1440 | 1680 | 1920 [ 21,60 | 24,00 |
90m | 270 | 540 | 8]0 | 10,80 | 13,50 | 1620 | 1890 | 21,60 [ 24,30 [ 2700 |
100m | 300 | 600 | 900 | 1200 | 1500 | 1800 | 21,00 | 2400 [ 2700 [ 30,00 |

{Fig. 5cj Linear expansion AL in mm
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Linear Expansion Chart - ‘Faser’ Pipe
(PP-RCT with fibre glass layer))
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Pipe length
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/ / As a result of the inside layer made of
/ / fiber glass the length elongation caused by

/ the heat is reduced by app. 70% of the value

/ / / / of not stabilized PP-R pressure pipes.
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140 150 160

Tub length 10 20 30 40 ( 70 3| 100 \
'01m | 005 0,10 0,15 0,20 0,25 0,30 0,35 0,40 0,45 0,50 |
02m | 0,10 0,20 0,30 0,40 0,50 0,60 0,70 0,80 0,90 1,00
03m | 0,15 0,30 0,45 0,60 0,75 0,90 1,05 1,20 1,35 1,50
' 04m | 0,20 0,40 0,60 0,80 1,00 1,20 1,40 1,60 1,80 2,00
05m | 025 0,50 0,75 1,00 125 1,50 1,75 2,00 2,25 2,50
06m | 030 0,60 0,90 1,20 1,50 1,80 2,10 2,40 2,70 3,00
07m | 035 0,70 1,05 1,40 175 2,10 2,45 2,80 3,15 3,50
08m | 040 0,80 1,20 1,60 2,00 2,40 2,80 3,20 3,60 4,00
09m | 045 0,90 1:35 1,80 2,25 2,70 3,15 3,60 4,05 4,50
10m | 050 1,00 1,50 2,00 2,50 3,00 3,50 4,00 4,50 5,00
20m 1,00 2,00 3,00 4,00 5,00 6,00 7,00 8,00 9,00 10,00
30m 1,50 3,00 4,50 6,00 7,50 9,00 1050 | 12,00 | 13,50 | 15,00
40m | 2,00 4,00 6,00 800 | 10,00 | 12,00 | 14,00 16,00 | 18,00 | 20,00
50m | 2,50 5,00 7,50 10,00 | 1250 | 1500 | 17,50 20,00 | 22,50 | 25,00
60m | 3,00 6,00 9,00 12,00 | 1500 | 18,00 | 21,00 | 24,00 | 2700 | 30,00
70m 3,50 700 | 10,50 14,00 | 17,50 2100 | 2450 | 28,00 | 31,50 | 35,00
80m | 4,00 8,00 | 12,00 16,00 | 20,00 | 2400 | 28,00 | 32,00 | 36,00 | 40,00
90m | 4,50 9,00 | 13,50 18,00 | 22,50 | 2700 | 31,50 | 36,00 | 40,50 | 45,00
100m | 500 |1000 | 1500 | 2000 | 2500 | 30,00 | 3500 | 40,00 | 4500 | 50,00

Fig. 5¢| Linear expansion AL in mm
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Linear expansion compensation of

PP-R & PP-RCT pipes

The linear extension of a PP-R pipe can
in most of the cases be compensated
by a change in direction.With this, see
to free mobility of the piping in axial
direction. Should linear extension com-

is important. It is calculated by the
opposite formula.

The figures 6. and 7. show the effects of
the linear deformation and its compen-

L,=C:Vd:AL (mm)

Lg Length of bending limb (mm)

pensation by directional change not sation. With regard to the required ben- d = Outside pipe diameter (mm)
be possible, the fitting in of an expansi-  ding limbs L make sure to chose the
on bend is required. Axial bellow correct locating points. DL = Linear deformation (mm)
expansion joints are mostly unfit and
uneconomical. For optimum resiliency = ; "
of the pipe the size of the bending limb G = Mdlendrcepending cansiant
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Fig. 6:

related to length L

FP = locating point
LP = loose point

Principle of linear deformation absorption by bending limbs,

&

LP = loose point

Fig. 7:

by an expansion bend

FP = locating point
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Principle of linear deformation absorption
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Construction of expansion bends
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Expansion bends can easily be made Fig. 7:

right at the site. Expansion bend, made of PP-R
Beside the required pipe length 4 pipe and 90° elbow
elbows (8090) or 4 pipe bends(8002a)

are needed.

To construct an expansion bend, the

bending limb L; is calculated in depen-

dence on the linear deformation AL. As

standard value, the Lg value given in

the Fig. 8 diagram can be used.

Spacing B should be at least 10 « d.
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' Fig. 8 | Linear expansion AL, in mm
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PP-R PIPE SYSTEMS Pipe installation examples

Example for concealed piping

Wall disk
Locating point

Rib mesh

v
A
?
Il

Locating point Stuffing

t Expansion / contraction

Ceiling lining
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Fig. 9

Applications in Sanitary Installation Shaft:
When making the apartment pipe connections from main pipe, the following alternative tech-
niques can be applied in order to compensate for the pipe thermal expansions:

Fig. 1 Fig. 2 Fig. 3

Pipe connection can be made at The connecting pipe can be passed The appartment connection can be

some distance "a’ away from the wall. through a hole much larger than the made through a branch pipe to provi-
pipe diameter. de flexibility
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