






Wall hung WC on metal stud prewall with solid wall

Installation sound level LAFmax,n = 25 db(A) LAFmax,nT = 22 dB(A)

DIN 4109 / A1

DIN 4109 supplement 2

VDI 4100-2012 SIL I

VDI 4100: 2012 SIL II

VDI 4100: 2012 SIL III

Test report number P-BA 42-1/2012

Wall hung WC on solid prewall with solid wall

Installation sound level LAFmax,n = 30 db(A) LAFmax,nT = 27 dB(A)

DIN 4109 / A1

DIN 4109 supplement 2

VDI 4100: 2012 SIL I

VDI 4100: 2012 SIL II

VDI 4100: 2012 SIL III

Test report number P-BA 41-1/2012
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8.7	 Sound measurement of suspended ceiling installations

In order to provide guidance for installing the RAUPIANO PLUS in a suspended ceiling void above a noise protected room, tests were carried out 
in collaboration with the companies Knauf Gips KG and L‘ISOLANTE K-FLEX GmbH at the Fraunhofer Institute. The acoustic performance of 
three different configurations were evaluated. Measurements were taken in the same room as the suspended ceiling was installed (see test 
schematic).

Fig. 8-7	 Schematic for the test facility at the Fraunhofer Institute for Building Physics

The tests were carried out at several flow rates and the measurement 
results were calculated in LAFeq,n in dB(A) according to DIN EN 14366.

Test report number P-BA 72/2017

Without suspended ceiling (exposed sofit)

Flow rate 0.5 l/s 1.0 l/s 2.0 l/s 4.0 l/s
LAFeq,n

1) 46 dB(A) 54 dB(A) 56 dB(A) 58 dB(A)
LAFeq,nT 

2) 45 dB(A) 53 dB(A) 55 dB(A) 57 dB(A)

1) on the basis of DIN 4109

2) on the basis of VDI 4100

2
1

1 Suspended ceiling, 2 x Knauf Silentboard GKF 12.5
2 Mineral wool Knauf, 40 mm TP 115

Suspended Ceiling

Flow rate 0.5 l/s 1.0 l/s 2.0 l/s 4.0 l/s
LAFeq,n

1)    10 dB(A) 17 dB(A) 20 dB(A) 23 dB(A)
LAFeq,nT 

2) < 10 dB(A) 17 dB(A) 20 dB(A) 23 dB(A)

1) on the basis of DIN 4109

2) on the basis of VDI 4100
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3

2
1

1 Suspended ceiling, 2 x Knauf Silentboard GKF 12.5
2 Mineral wool Knauf, 40 mm TP 115
3 RAUPIANO PLUS with acoustic pipe insulation K-Flex K-Fonik ST 

GK 072 + alu    

Suspended ceiling with insulated RAUPIANO plus

Flow rate 0.5 l/s 1.0 l/s 2.0 l/s 4.0 l/s
LAFeq,n

1) < 10 dB(A) < 10 dB(A) 12 dB(A) 16 dB(A)
LAFeq,nT 

2) < 10 dB(A) < 10 dB(A) 12 dB(A) 16 dB(A)

1) on the basis of DIN 4109

2) on the basis of VDI 4100

8.8	 Sound measurements of pipe enclosures

Tailored room designs always demand specialised solutions for soil and waste systems. One such example is the installation of a discharge 
stack through a noise protected room in the same or in another apartment. Such cases require pipe enclosures. The differences in the acoustic 
performance of different enclosure configurations are detailed below. The tests were carried out at several flow rates and the measurement 
results were calculated in LAFeq,n in dB(A) according to DIN EN 14366..

Fig. 8-8	 Schematic for the test facility at the Fraunhofer Institute for Building Physics

Three different enclosure configurations (40 x 40 cm) were tested on 
both a solid wall (220 kg/m²) and a stud wall.

Solid wall: 	 Test report number P-BA 70/2017
Stud wall: 	 Test report number P-BA 71/2017

1

2

220 kg/m²

1 RAUPIANO PLUS
2 2 x 12.5 mm Knauf wall board 12.5

Solid wall: enclosure with Knauf Wallboard

Flow rate 0.5 l/s 1.0 l/s 2.0 l/s 4.0 l/s
LAFeq,n

1) 19 dB(A) 22 dB(A) 25 dB(A) 28 dB(A)
LAFeq,nT 

2) 16 dB(A) 20 dB(A) 23 dB(A) 26 dB(A)

1) on the basis of DIN 4109

2) on the basis of VDI 4100
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1

2

220 kg/m²

1 RAUPIANO PLUS
2 2 x 12.5 mm Knauf wallboard 12.5
3 40mm Mineral wool slab Knauf TP 115

Solid wall: enclosure with Knaufwallboard  and mineral wool

Flow rate 0.5 l/s 1.0 l/s 2.0 l/s 4.0 l/s
LAFeq,n

1) < 10 dB(A) 13 dB(A) 15 dB(A) 20 dB(A)
LAFeq,nT 

2) < 10 dB(A) 11 dB(A) 13 dB(A) 18 dB(A)

1) on the basis of DIN 4109

2) on the basis of VDI 4100

1

2

220 kg/m²

1 RAUPIANO PLUS
2 2 x 12.5 mm Knauf Silentboard 12.5

Solid wall: enclosure with Knauf Silentboard

Flow rate 0.5 l/s 1.0 l/s 2.0 l/s 4.0 l/s
LAFeq,n

1) 13 dB(A) 17 dB(A) 20 dB(A) 23 dB(A)
LAFeq,nT 

2) 11 dB(A) 14 dB(A) 17 dB(A) 21 dB(A)

1) on the basis of DIN 4109

2) on the basis of VDI 4100

1

2

1 RAUPIANO PLUS
2 2 x 12.5 mm Knauf Wallboard 12.5

Knauf stud wall W 112: enclosure Knauf Wallboard

Flow rate 0.5 l/s 1.0 l/s 2.0 l/s 4.0 l/s
LAFeq,n

1) 21 dB(A) 26 dB(A) 28 dB(A) 31 dB(A)
LAFeq,nT 

2) 20 dB(A) 25 dB(A) 27 dB(A) 30 dB(A)

1) on the basis of DIN 4109

2) on the basis of VDI 4100
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3

1

2

1 RAUPIANO PLUS
2 2 x 12.5 mm Knauf wallboard 12.5
3 40 mm Mineral wool slab Knauf TP 115

Knauf stud wall W 112: enclosure with Knauf wallboard and 
mineral wool

Flow rate 0.5 l/s 1.0 l/s 2.0 l/s 4.0 l/s
LAFeq,n

1) 13 dB(A) 18 dB(A) 23 dB(A) 27 dB(A)
LAFeq,nT 

2) 12 dB(A) 17 dB(A) 21 dB(A) 25 dB(A)

1) on the basis of DIN 4109

2) on the basis of VDI 4100

1

2

1 RAUPIANO PLUS
2 2 x 12.5 mm Knauf Silentboard 12.5

Knauf stud wall W 112: enclosure with Knauf Silentboard

Flow rate 0.5 l/s 1.0 l/s 2.0 l/s 4.0 l/s
LAFeq,n

1) 17 dB(A) 22 dB(A) 24 dB(A) 27 dB(A)
LAFeq,nT 

2) 16 dB(A) 20 dB(A) 23 dB(A) 26 dB(A)

1) on the basis of DIN 4109

2) on the basis of VDI 4100
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9	 FIRE STOP SOLUTIONS FOR RAUPIANO PLUS

The model building code (MBO) or the building codes of 
each state (LBO) require effective measures to prevent 

the spread of fire and smoke across building compartments. 
For competent designs and installations do check the details 
and guidance given in the German general test certificates / 
approvals from the building authorities as well as the installation 
instructions.  

Always coordinate with the responsible building control / 
fire safety engineer prior to starting the design and 

install.

Fixing the REHAU firestop collars onto the ceiling or 
solid walls can be done using steel dowels as detailed in 

legend 6 or 7 and schematics from page p. 35 onwards) or as 
an alternative with universal metal dowels and suitable screws 
that have the required fire resistance classification. 
Suitable metal dowels are, e.g.:
-	Würth type W-MG
-	Fischer type FMD

There are several different fire stop solutions available for the 
RAUPIANO PLUS soil & waste system dependent on penetration type, 
i.e. wall or ceiling.

Always take into account the relevant installation instructions and the 
General German Construction Product Approval.

The General German Construction Product Approval for 
our fire stop solutions are available at www.rehau.de.
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Overview of fire stop solutions for RAUPIANO PLUS

Penetration 
Type

Fire stop solution Installation options DN 40 DN 50 DN 75 DN 90 DN 110 DN 125 DN 160 DN 200 VACUCLEAN

[mm]

Ceiling

RAUPIANO PLUS with 
fire collar REHAU Plus 
German general buil-
ding approval no. 
Z-19.17-1662

- surface mounted 
- cast in

RAUPIANO PLUS with 
fire collar REHAU kom-
pakt German gene-
ral building approval no. 
Z-19.17-1363 Surface mounted

RAUPIANO PLUS with 
REHAU pipe wrap
German general buil-
ding approval Z-19.17-
2139 cast in

RAUPIANO PLUS with
REHAU Fire stop collar 
for angled pipes
German general buil-
ding approval no. 
Z-19.17-1268

Surface mounted

45˚

0 – 45° angled

on joint sockets

Wall

RAUPIANO PLUS with 
fire collar REHAU Plus 
German general buil-
ding approval no. 
Z-19.17-1662

- surface mounted 
- cast in

max. 500

RAUPIANO PLUS with fire 
collar REHAU kompakt 
German general building 
approval no. Z-19.17-
1363 Surface mounted max. 500

RAUPIANO PLUS with 
REHAU pipe wrap
German general buil-
ding approval Z-19.17-
2139 cast in max. 350
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Overview of materials for joint construction

Penetration 
type Fire stop solution Gap Filler Sound decoupling strip

Armaflex AF Mineral fibre PE soft foam  
strips

PE soft foam  
strips

DIN 4102 - B 2
Building material class 

DIN 4102- A
Melt temperature > 1000 °C

DIN 4102 - B 2 DIN 4102 - B 2

Ceiling

RAUPIANO PLUS with fire 
stop REHAU Plus German ge-
neral building approval no. 
Z-19.17-1662

Insulation
thickness

max. 15 mm max. 15 mm 5 mm 5 mm
DN 40: 2-layer (2 x 5 mm)

RAUPIANO PLUS with fire 
stop REHAU kompakt sys-
tem German general building 
approval no. Z-19.17-1363

Insulation
thickness max. 15 mm max. 15 mm max. 5 mm max. 5 mm

RAUPIANO PLUS with REHAU 
pipe wrap German general 
building approval Z-19.17-
2139

Insulation
thickness max 5 mm max. 5 mm

RAUPIANO PLUS with REHAU 
Fire stop collar for angled pi-
pes German general building 
approval no. Z-19.17-1268

Insulation
thickness max. 15 mm max. 10 mm max. 5 mm

Wall

RAUPIANO PLUS with fire 
stop REHAU Plus German ge-
neral building approval no. 
Z-19.17-1662

Insulation
thickness max. 15 mm max. 15 mm 5 mm 5 mm

RAUPIANO PLUS with fire 
stop REHAU kompakt system
German general building 
approval no. Z-19.17-1363

Insulation
thickness max. 15 mm max. 15 mm max. 5 mm

RAUPIANO PLUS with REHAU 
pipe wrap German general 
building approval Z-19.17-
2139

Insulation
thickness max. 5 mm max. 5 mm
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Expert's report no. GA-2017/117c

Certificate of usability Fire stop Solution Pipe designation/type of pipe Approved  
external pipe diameter

German general building
approval no. Z-19.17-1662

REHAU Plus system RAUPIANO PLUS soil & waste DN 40 – DN 200

German general building
approval no. Z-19.17-1363

Kompakt fire stop collar RAUPIANO PLUS soil & waste DN 50 – DN 125

German general building
approval no. 19.17-1268

Fire stop collar for angled pipes RAUPIANO PLUS soil & waste DN 75 – DN 125

German general building
approval Z-19.17-2139

Pipe wrap RAUPIANO PLUS soil & waste DN 40 – DN 110

German general building
test certificate
no. P-3494/1820- MPA BS

RAUTITAN stabil pipe Intumescent fi-
resleeve

RAUTITAN stabil multilayer pipe 
stabil

- Rock wool insulation 
- melting point ≥ 1000 °C 
- density ≥ 90 Kg/m³ 
- thickness 30 mm                          
   e.g. Rockwool RS 800

16 mm – 40 mm

German general building
test certificate
no. P-3726/4140-MPA BS

Intumescent firesleeve for  
combustible pipes
(Rockwool Conlit® 150 U) 
 

RAUTITAN stabil multilayer pipe
stabil

RAUTITAN flex PE-X pipe

≤ 110 mm

German general building
test certificate
no. P-3725/4130-MPA BS

Intumescent firesleeve for  
non-combustible pipes

Non-combustible pipes ≤ 108 mm

Tab. 9-1	 Compilation of the certificates of usability and the characteristic values of the pipe systems

flex
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9.1	 REHAU fire stop pipe tape/wrap

-	German general building approval Z-19.17-2139
-	for floor penetrations: RAUPIANO PLUS DN 40 – DN 110 

for wall penetrattions:  RAUPIANO PLUS DN 40 – DN 90
-	Pipes must be installed so they are perpendicular to the ceiling/wall 

surface

Required diameter for core drilling in rigid walls/ceilings:

RAUPIANO PLUS Diameter 
Pipe dex 
[mm]

Diameter  
pipe + insulati-
on + fire stop pipe 
tape  [mm]

Diameter of 
core drill hole 
[mm] 1)

- PE strips    
    5 mm

Annular gap for 
sealant 20 mm

DN 40   40   60 100
DN 50   50   70 110
DN 75   75 106 150
DN 90   90 121 160
DN 110 110 141 180

1) An extra 40 mm is recommended for a smoke-proof and complete seal of the annular 
gap, individual values rounded up to common core drill diameters

9.1.1	 R 120/R 90 fire stop collar REHAU Fire stop Pipe Tape for RAUPIANO PLUS floor penetration, rigid floors  
(German general building approval no. Z-19.17-2139)

Installation in rigid ceiling F 120/F90, opening or core drill hole

1	 RAUPIANO PLUS DN 40 – DN 110
2	 Rigid ceiling h ≥ 150 mm at least F 90-AB as per DIN 4102-2, 

concrete or reinforced concrete as per DIN 1045, aerated concrete 
as per DIN 4223

3	 Ceiling opening or core drill hole
4	 R 90 fire stop collar REHAU fire stop pipe tape in accordance with 

German general building approval
5	 Structure-borne sound insulation with PE soft foam strips of 

building material class DIN 4102 B2, 5 mm insulation thickness in 
accordance with German general building approval

6	 Concrete, cement or plaster mortar of building material class 
DIN 4102-A

h	 Ceiling thickness

The distance to other fire stop collars or openings can be found in the 
relevant German general building approvals. 

The installation must be in full compliance with the requirements of 
the German general building approval no. Z-19.17-2139.

Refer to instructions for use.
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9.1.2	 R 120/R 90fire stop collar REHAU Fire stop pipe tape for RAUPIANO PLUS wall penetrations, rigid and flexible walls 
(German general building approval no. Z-19.17-2139)

Installation in rigid wall F 120/F90, opening or core drill hole

Installation in flexible wall F 120/F 90, wall opening

Wall construction F 120/F 90 with fire resistant plasterboards as per 
DIN 4102-4

For use in wall penetrations, the fire stop pipe tape 
must be installed on both sides of the wall.

1	 RAUPIANO PLUS DN 40 – DN 90
2	 Rigid wall h ≥ 100 mm at least F 90-AB as per DIN 4102-2, 

masonry as per DIN 1053-1, 
concrete or reinforced concrete as per DIN 1045,  
aerated concrete building panels as per DIN 4166

3	 Wall opening or core drill hole
4	 R 90 fire stop collar REHAU fire stop pipe tape in accordance with 

German general building approval
5	 Structure-borne sound insulation with PE soft foam strips of 

building material class DIN 4102 B2, 5 mm insulation thickness in 
accordance with German general building approval

6	 Concrete, cement or plaster mortar of building material class 
DIN 4102-A

h	 Wall thickness

The first pipe brackets must be fitted on both sides of the wall within  
350 mm apart on both sides of the wall. They must be largely 
non-combustible (building material class DIN 4102-A).

The distance to other fire stop collars or openings can be found in the 
relevant German general building approvals.

The installation must be in full compliance with the requirements of the 
German general building approval no. Z-19.17-2139.

Refer to the instructions for use!
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9.2	 REHAU fire stop collar REHAU kompakt

-	German general building approval no. Z-19.17-1363
-	for surface mounted installations onto ceilings and walls
-	Pipes for non-combustible liquids and for non-combustible gases 

(with the exception of ventilation pipes), for pneumatic pipe systems 
and vacuum cleaner systems

-	Pipe dimensions for RAUPIANO PLUS DN 50 – DN 125
-	Pipes must be installed so they are perpendicular to the wall or floor

Required diameter for core drill holes in rigid wall / floors:

In wall or floor:

RAUPIANO PLUS Diameter
Pipe dex 
[mm]

Diameter of core drill hole 

[mm] 1)

Mineral fibre, 
stuffed  
≤ 15 mm

Armaflex  
≤ 15 mm

DN 50 50   80 120
DN 75 75 100 150
DN 90 90 120 160
DN 110 110 140 180
DN 125 125 150 200

In the wall:

RAUPIANO PLUS Diameter 
Pipe dex 
[mm]

Diameter  
pipe +  
insulation    
[mm]

Diameter of 
core drill hole 
[mm] 1)

- PE strips    
    5 mm

Annular gap for 
sealant 20 mm

DN 50   50   60 100
DN 75   75   85 125
DN 90   90 100 140
DN 110 110 120 160
DN 125 125 135 180

1) An extra 40 mm is recommended for a smoke-proof and complete seal of the annular gap, individual values rounded up to common core drill diameters
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9.2.1	 R 90 fire stop collar REHAU kompakt for RAUPIANO PLUS floor penetrations, rigid floors  
(German general building approval no. Z-19.17-1363)

Surface mounted against rigid ceiling F 90, ceiling opening or core drill hole

The use of a 5mm PE soft foam strip (building material 
class DIN 4102-B2) together with  the REHAU kompakt 

fire stop collar is only permitted for floor penetrations. The 
German general building approval or test certificate for the any 
adjacent non REHAU fire stop collars must be checked for any 
impact on the required minimum installation distance.

In case of floor penetrations, the fire stop collar must be 
mounted on the underside of the ceiling.

1	 RAUPIANO PLUS DN 50 – DN 125
2	 Solid ceiling h ≥ 150 mm at least F 90-AB as per DIN 4102-2, 

concrete or reinforced concrete as per DIN 1045,  
aerated concrete as per DIN 4223

3	 Ceiling opening or core drill hole
4	 Part of the annular gap can be filled in accordance with German 

general building approval:
-	 Mineral fibre (building material class DIN 4102-A, melt 

temperature > 1000 °C ) max. 15 mm or
-	 AF Armaflex (German general building test certificate no. 

P-MPA-E-03-510) max. 15 mm
-	 In case of floor penetrations a 5mm thick PE soft foam strip 

(building material class DIN 4102-B2) can be used. 
5	 R 90 REHAU kompakt fire stop collar system in accordance with 

German general building approval
6	 Structure-borne sound insulation with PE soft foam strips of 

building material class DIN 4102 B2, 5 mm insulation thickness in 
accordance with German general building approval

7	 Steel raw plug with M6 or M8 screws in accordance with German 
general building approval

8	 Concrete, cement or plaster mortar of building material class 
DIN 4102-A

h	 Ceiling thickness
s	 Maximum permissible gap width between ceiling/mortar and pipe

The distance to other fire stop collars or openings can be found in the 
relevant German general building approvals. The installation must be 
in full compliance with the requirements of the German general 
building approval no. Z-19.17-1363.
Refer to the instructions for use!

For central vacuum cleaner systems, the only system 
approved for use with the RAUPIANO PLUS suction and 

exhaust air pipes is the REHAU kompakt fire stop collar system.

RAUPIANO PLUS: s ≤ 15 mm
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9.2.2	 R90 REHAU fire stop collar REHAU kompakt for RAUPIANO PLUSwall penetrations, rigid and flexible walls (German general 
building approval no. Z-19.17-1363)

Surface mounted onto rigid wall F 90, wall opening or core drill hole

Surface mounted onto flexible wall F 90, wall opening

Wall construction F 90 for fire resistant plasterboards as per DIN 4102-4

For use in wall penetrations, a fire stop collar must be 
installed on both sides of the wall. 

1	 RAUPIANO PLUS DN 50 – DN 125
2	 Rigid wall h ≥ 100 mm at least F 90-AB as per DIN 4102-2, 

masonry as per DIN 1053-1,  
concrete or reinforced concrete as per DIN 1045,  
aerated concrete building panels as per DIN 4166

3	 Wall opening or core drill hole
4	 Part of the annular gap can be fill in accordance with German 

general building approval:
-	 Mineral fibre (building material class DIN 4102-A,  

melt temperature > 1000 °C ) max. 15 mm  
or

-	 AF Armaflex (German general building test certificate no. 
P-MPA-E-03-510) max. 15 mm

5	 R 90 REHAU kompakt fire stop collar system in accordance with 
German general building approval

6	 Structure-borne sound insulation with PE soft foam strips of 
building material class DIN 4102 B2, 5 mm insulation thickness in 
accordance with German general building approval

7	 Steel raw plug with M6 or M8 screws in accordance with German 
general building approval 
In the case of flexible walls, with M6 or M8 threaded rods with 
washers

8	 Concrete, cement or plaster mortar of building material class 
DIN 4102-A

9	 Threaded rod M6 or M8, nut with washer
h	 Wall thickness
s	 Maximum permissible gap width between wall opening/mortar and 

pipe

The first pipe brackets must be fitted on both sides of the wall within 
500mm. They must be largely non-combustible (building material 
class DIN 4102-A).

The distance to other fire stop collars or openings can be found in the 
relevant German general building approvals.

The installation must be in full compliance with the requirements of the 
German general building approval no. Z-19.17-1363.

Refer to the instructions for use!

RAUPIANO PLUS: s ≤ 15 mm

6 73

1 5 2
9

9

8
4

RAUPIANO PLUS: s ≤ 15 mm
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9.3	 REHAU PLUS Fire Stop Collar

-	German general building approval no. Z-19.17-1662
-	for surface mounted installations onto floors and walls
-	for casting into floors and walls
-	for RAUPIANO PLUS pipes
-	Pipe dimensions DN 40 – DN 160 surface mounted/cast-in for walls 

and floors, DN 200 (surface mounted/cast-in for floors only) 
-	Pipes must be installed so they are perpendicular to the wall or floor

Required diameter for core drill holes in rigid wall/floors:

Surface mounting:

RAUPIANO PLUS Diameter 
Pipe dex 
[mm]

Diameter pipe + 
insulation  
[mm]

Diameter of 
core drill hole 
[mm] 1)

- PE strips    
    5 mm

Annular gap for 
sealant 20 mm

DN 40   40   50   90
DN 50   50   60 100
DN 75   75   85 125
DN 90   90 100 140
DN 110 110 120 160
DN 125 125 135 180
DN 160 160 170 220
DN 200 200 210 250

Cast-in:

RAUPIANO PLUS Diameter 
Pipe dex 
[mm]

Diameter of 
collar  
[mm]

Diameter of 
core drill
hole [mm] 1)

- PE strips    
    5 mm

DN 40   40   67 100
DN 50   50   67 100
DN 75   75   98 130
DN 90   90 117 150
DN 110 110 137 170
DN 125 125 160 190
DN 160 160 197 250
DN 200 200 247 300

1) An extra 40 mm is recommended for a smoke-proof and complete seal of annular gap, individual values rounded up to common core drill diameters
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9.3.1	 R 90 Fire stop collar REHAU PLUS for RAUPIANO PLUS floor penetrations, rigid floors  
(German general building approval no. Z-19.17-1662)

Surface mounted onto rigid ceiling F 90, ceiling opening or core drill hole

Cast into rigid ceiling F 90, ceiling opening

In case of floor penetrations, the fire stop collar must be 
mounted on the underside of the ceiling. 

1	 RAUPIANO PLUS DN 40 – DN 200
2	 Rigid ceiling h ≥ 150 mm at least F 90-AB as per DIN 4102-2, 

concrete or reinforced concrete as per DIN 1045, aerated concrete 
as per DIN 4223

3	 Ceiling opening or core drill hole
4	 R 90 REHAU PLUS fire stop collar system in accordance with 

German general building approval
5	 Structure-borne sound insulation with PE soft foam strips of 

building material class DIN 4102 B2, 5 mm insulation thickness in 
accordance with German general building approval

6	 Steel raw plug with M6 or M8 screws in accordance with German 
general building approval

7	 Plaster or mortar MG III
h	 Ceiling thickness

The distance to other fire stop collars or openings can be found in the 
relevant German general building approvals.
The installation must be in full compliance with the requirements of 
the German general building approval. Refer to the instructions for 
use! 

Observe the required installation depth of the collars. 
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9.3.2	 R 90 fire stop collar REHAU PLUS for RAUPIANO PLUS wall penetrations, rigid walls 
 (German general building approval no. Z-19.17-1662)

Surface mounted onto rigid wall F 90, wall opening or core drill hole

Cast into rigid wall F 90, wall opening/core drill hole

For use in wall penetrations, a fire stop collar must be 
installed on both sides of the wall. 

1	 RAUPIANO PLUS DN 40 – DN 160
2	 Rigid wall h ≥ 100 mm at least F 90-AB as per DIN 4102-2, 

masonry as per DIN 1053-1,  
concrete or reinforced concrete as per DIN 1045,  
aerated concrete building panels as per DIN 4166

3	 Wall opening or core drill hole
4	 R 90 REHAU PLUS fire stop collar system in accordance with 

German general building approval
5	 Structure-borne sound insulation with PE soft foam strips of 

building material class DIN 4102 B2, 5 mm insulation thickness in 
accordance with German general building approval

6	 Steel raw plug with M6 or M8 screws in accordance with German 
general building approval

7	 Plaster or mortar MG III
h	 Wall thickness

The first pipe pipe brackets must be fitted on both sides of the wall 
within 500mm. They must be largely non-combustible (building 
material class DIN 4102-A).

The distance to other fire stop collars or openings can be found in the 
relevant German general building approvals. The installation must be in 
full compliance with the requirements of the German general building 
approval. 

Refer to the instructions for use!
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9.3.3	 R 90 fire stop collar REHAU PLUS for RAUPIAO PLUS wall penetrations, flexible walls 
 (German general building approval no. Z-19.17-1662)

Surface mounted onto flexible wall F 90

Cast into flexible wall F 90

For use in wall penetrations, a fire stop collar must be 
installed on both sides of the wall. 

1	 RAUPIANO PLUS DN 40 – DN 160
2	 At least two fire-resistant plasterboard on each side as per 

DIN 18180, board thickness ≥ 12.5 mm,  
building material class DIN 4102-A

3	 Wall opening
4	 R 90 REHAU PLUS fire stop collar system in accordance with 

German general building approval
5	 Structure-borne sound insulation with PE soft foam strips of 

building material class DIN 4102 B2, 5 mm insulation thickness in 
accordance with German general building approval

6	 Threaded rod M6 or M8, nut with washers
7	 Plaster or mortar MG III
h	 Wall thickness

The first pipe  pipe brackets must be fitted on each side of the wall 
within 500mm. They must be largely non-combustible (building 
material class DIN 4102-A).

Wall construction F 90 fire resistant plasterboards as per DIN 4102-4.

The distance to other fire stop collars or openings can be found in the 
relevant German general building approvals.

The installation must be in full compliance with the requirements of 
the German general building approval are binding.

Refer to the instructions for use!
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9.4	 REHAU Fire Stop Collar for Angled Pipe Penetrations

-	German general building approval no. Z-19.17-1268
-	for surface mounting onto ceilings
-	for RAUPIANO PLUS pipes
-	Pipe dimensions DN 75 – DN 125
-	Pipes can be installed so they are perpendicular to the ceiling or can 

penetrate the floor at an angle of up to 45°
-	may be fitted within the area of the pipe push-fit socket

9.4.1	 R 90 REHAU fire stop collar for angled RAUPIANO PLUS floor penetrations  
(German general building approval no. Z-19.17-1268)

Surface onto rigid ceiling F 90, as ceiling opening

1)	 For pipe dimension DN125 the glass fibre sleeve and steel clips provided with the collar must be fitted.  Refer to the instructions for use.

1	 RAUPIANO PLUS
2	 Rigid floor h ≥ 150 mm at least F 90-AB as per DIN 4102-2,  

concrete or reinforced concrete as per DIN 1045, aerated concrete 
as per DIN 4223

3	 Ceiling opening
4	 Core drill hole
5	 Mineral wool structure-borne sound insulation, building material 

class DIN 4102-A,  
melt temperature > 1000 °C or  
AF/Armaflex (German general building test certificate 
P-MPA-E-03-510)

6	 R 90 REHAU fire stop collar for angled penetrations in accordance 
with German general building approval

7	 Sound decoupling strip based on PE foam in accordance with 
German general building approval

8	 Steel raw plug with M6 or M8 screwsor threaded rods in accor-
dance with German general building approval

9	 Concrete, cement or plaster mortar of building material class DIN 
4102-A

10	Hose made of glass fibre fabric, surface weight 220 ± 20 g/m² 
RAUPIANO PLUS ≤ 110 mm: no glass fibre fabric hose required 
RAUPIANO PLUS > 110 mm: glass fibre fabric hose required

11	Metal clips 
h	 Ceiling thickness
s	 Maximum permissible gap between ceiling opening/mortar and pipe
L	 Length of the glass fibre fabric sleeve: L ≥ 300 mm

Distance between two mounted collars ≥ 100 mm

The distance to other fire stop collars or openings can be found in the 
relevant German general building approvals.

The installation must be in full compliance with the requirements of 
the German general building approval no. Z-19.17-1268.

Refer to the instructions for use!

When pipes are closed off using ceilings, the fire stop collar 
must be mounted on the underside of the ceiling.

≥

≥

≤
≤

maximum permissible gap width s:
mineral wool:
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9.5	 Underground car park

The underground car park is a fire compartment in itself. The wall and 
ceiling cladding must be made of non-combustible materials.

Meeting thermal insulation and fire safety requirements for 
insulated ceilings
In buildings with unheated underground car parks, which are open to 
the outside, it is often the case that suitable thermal insulation must 
be installed on the underside of the ceiling in accordance with the 
German energy saving regulation. Until now it was not possible to 
meet safety requirements with combustible drainage pipes without 
compromising the performance of the thermal insulation. 
With RAUPIANO PLUS, this issue has been addressed, thus 

facilitating a fully compliant planning. According to the expert's report 
GA-2013/161-Mey dated 05/08/2013, it is possible to meet both fire 
safety and thermal insulation requirements using appropriate 
insulation materials. 

In such cases only the REHAU fire stop collars can be 
used.

Legend

1	 RAUPIANO PLUS
2	 R 90 fire stop collar for RAUPIANO PLUS
3	 R 90 fire sleeve for combustible 

RAUTITAN stabil pipes

bb

Nicht brennbare
Mineralfaserdämmung (gem.
gutachtl. Stellungnahme)
z.B. Steelprotect Board v. Rockwool

REHAU Brandmanschette b ≥ 100 mmWärmeschutz
d ≥ 20 mm
Thermal insulation

Non-combustible mineral fibre
insulation (acc. to expert opinion) 
e.g. Steelprotect Board from
Rockwool

REHAU fireproofing collar
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9.6	 Special floor constructions

When it comes to fire stopping pipe penetrations through existing and 
special-pupose ceilings/components, the planning and execution 
recommendations detailed in the commentary of the model guideline 
for pipe services (MLAR) must be followed. In the absence of a 
certificate of usability (abZ, abP), any normally certified fire stop 
device (R30/60/90) must be assessed for its suitability for special 
floor constructions as part of a fire risk assessment. The installation of 
the classified fire stop collar is carried out within a classified opening 
of twice the normal size (at least 100 mm all the way round) and 
sealed with fire mortar (at least 100 mm all the way round with a floor 
thickness of 150 mm) then it can be classified as a permissible 
deviation from the certificate of usability.

The responsible fire safety engineer must always be consulted prior to 
the start of construction if floor constructions are penetrated. 

The applicable construction regulations for timber joist floors are 
included in the fire safety model construction guideline for highly fire 
resistant timber components (M-HFHHolzR). This means that such 
penetrations can usually be considered a minor deviation from the 
certificate of usability.

As an example, one solution for a timber joist floor (as per DIN 4102-4) is shown here. 

9.7	 Mixed installations

A mixed installation is one in which combustible plastic pipes are 
connected to non-combustible soil and waste pipes.

If the mixed installation is subject to construction-related fire safety 
requirements, the following must be observed:
-	The reduced requirements of the model guideline for service pipes 

do not apply.
-	Since 01/01/2013, fire stopping solutions with the German general 

building test certificate are no longer approved for use (see DIBT 
newsletter 2/2012). 

Instead, only solutions with the German general building approval and/
or European Technical Approval can be used to demonstrate their 
suitability.

When it comes to mixed installations and depending on local 
conditions, it is advisable to consult the responsible fire safety 
engineer or/building authority in advance as there are different 
solutions for different installation situations.

A uniform installation using the RAUPIANO PLUS soil and waste 
system is recommended to allow for the straightforward and reliable 
allocation of fire stop solutions, certifications and installation 
guidelines.

Facing bolted onto beam
(calcium-silicate sheets, 15 mm)

REHAU fireproofing collar continuous

Rail bolted all the way round to support the 
hardened mortar (calcium-silicate sheets, 
15 mm x 25 mm)
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10	 SPECIAL APPLICATIONS

10.1	 Installations below the ground slab

RAUPIANO PLUS is approved for below ground installations within and 
below the building (application designation "BD" - Building/Drainage).

Fig. 10-1	 Installation of RAUPIANO PLUS inside and below the building structure
B Applications within the building (Building)
D Applications below the building (Drainage)

The regulations of DIN EN 1610 must be observed when 
installing and testing the pipes.

The static load analysis of imposed loads must be carried out in 
accordance with work sheet ATV-DVWK-A 127.

For installations of sewer, storm- and surface- and 
mixed water drainage below ground directly below the 

building's footprint or next to it, the pipes and fittings of the 
REHAU AWADUKT PP range can be used. You can find more 
information on the internet at www.rehau.de/tiefbau or from 
your REHAU sales office.

10.2	 Commercial kitchens

As collecting, main and connecting pipe, RAUPIANO PLUS is suitable 
for transporting grease containing waste away from the commercial 
kitchen to the grease trap.  Separate venting pipes are required.

If the grease trap is a long distance away, the use of pipe trace 
heating may be necessary. This prevents the premature build-up of 
grease deposits. The temperature of the pipe trace heating suitable 
for plastic pipes must not exceed 45°C.

In the event of contact with oils and greases from commrecial 
kitchens with grease traps, it is necessary to replace the SBR sealing 
rings with sealing rings made of the material nitrile-butadiene (NBR) to 
achieve the required higher chemical resistance.
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10.3	 Mechanical ventilation

RAUPIANO PLUS can be used in detached and 
semi-detached dwellings (building class 1+2 as per 

MBO/LBO) for the decentralised and centralised extract 
ventilation of bathrooms, toilet rooms and kitchens as per 
DIN 18017-3. These building classes are not typically subject to 
any specific requirements with regard to fire safety for these 
application. There are construction-related fire safety require-
ments from building class 3 upwards. This also needs to be 
taken into consideration for ventilation pipes when planning 
buildings.

We recommend using a common DN 110 RAUPIANO PLUS as 
ventilation exhaust duct, especially when bathrooms and/or WCs are 
situated above each other.

Fig. 10-2	 Decentralised ventilation with RAUPIANO PLUS
1 Exhaust outlet
2 Flexible tubing
3 Extraction fan
4 RAUPIANO PLUS
5 RAUPIANO PLUS double insert
6 RAUPIANO PLUS socket plug
7 RAUPIANO PLUS adaptor DN 75 to DN 80

Decentralised extract ventilation
During the installation process, keep in mind that an inspection 
opening is provided in the basement. This can be achieved with a 
double push-fit socket and a socket plug which can be removed if 
necessary. 
At the height of the intended extraction fan, a DN 110/75/87° branch 
with adaptor for the DN 80 ventilation pipe provides what is required 
to connect the fan to the exhaust air duct using aluminium flexible 
tubing (internal diameter of 80 mm). 
The aluminium flexible tubing is pulled over the connecting branch of 
the fan and adaptor and is fixed in place using hose clamps available 
from fitting suppliers, thus forming an air-tight connection. 
Alternatively, a suitable sealing strip based on butyl rubber can be 
used for securing connection into place.

If flexible steel tubing is used, a suitable sealing strip 
based on butyl rubber must be used on the connecting 

branch for support and sealing purposes. 

-	Up to 4 radial extraction fans can be connected to a DN 110 exhaust 
air duct.

-	A kitchen must be ventilated using a separate ventilation device (not 
an extractor hood). The existing exhaust air duct for the bathroom/
WC cannot be used for this.

-	Connecting an extractor hood to this common ventilation pipe is not 
permitted. Ventilation must be established using a separate pipe.

-	Supply air must be able to flow in without the use of any specific 
supply air facilities (e. g. gaps in the building envelope).

Any radial extraction fans (connection diameter 80 mm) 
with the German general building approval can be used 

as part of the individual ventilation systems in accordance with 
DIN 18017-3. The appliances must be equipped with an 
air-tight check valve. 

7

7
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Roof penetration
A suitable, weather-resistant roof vent must be used for the roof 
penetration. This is connected to the RAUPIANO PLUS extract 
ventilation pipe beneath the roof panel. Any possible buildup of 
condensation must be prevented by way of appropriate measures (see 
chapter "4 Internal rainwater pipe" on page 12).

Centralised extract ventilation
When it comes to centralised extract ventilation, so-called exhaust 
grills are fitted in the rooms to be ventilated instead of extraction fans. 
A radial extraction unit under the roof is used to purge the exhaust air. 
This type of extract ventilation is seldom found in detached dwellings.

47

Sp
ec

ial
 ap

pli
ca

tio
ns



11	 OVERVIEW TABLES

11.1	 Technical data of RAUPIANO PLUS

RAUPIANO PLUS has been designed as a soil and waste system for residential drainage. The materials are suitable for the following temperatu-
res if not subject to mechanical and chemical load.

Material PP-MD mineral reinforced (pipes and fittings)
Colour White, similar to RAL 9003
Dimensions DN 40, DN 50, DN 75, DN 90, DN 110, DN 125, DN 160, DN 200
Scope of application residential soil and waste, pressureless with ph value 2 – 12
Temperature resistance Continuously

short-term
max. 70 °C
max. 95 °C 2)

Trace heating max. 45 °C
Pressure-resistance1) Soil and waste pipe

at a negative pressure

 up to 10 m water head
 up to 20 m water head with push-fit lock1)

up to 0.5 bar
Density Pipes

Fittings
1.5 – 1.9 g/cm³
1.1 – 1.9 g/cm³

Coefficient of linear expansion 0.09 mm/m x K
Min. installation temperature  –10 °C
Tensile strength > 16 N/mm²
Elongation at break approx. 150 %
Flexural modulus of tension approx. 2,700 N/mm²
MFR 190/5 approx. 1.7 g/10 min.
MFR 230/2.16 approx. 0.82 g/10 min.
Fire load

per 1 m DN 110
4.16 KWh/kg (14,992 KJ/kg) 
7.9 KWh/m

Parts containing halogen Halogen-free (no F, Cl, Br, J)
Fire behaviour B2 (normal flame-resistance) as per DIN 4102
Acoustic performance as per DIN EN 
14366

with acoustic support 
bracket

PB-A274/2016 Fraunhofer Institute: 17 dB(A) at 4 l/s

with standard bracket PB-A275/2016 Fraunhofer Institute: 24 dB(A) at 4 l/s
UV resistance UV-stabilised, but not resistant (see also chapter "6.1 Supply form, hand-

ling and storage" on page 14) 
Certificate of usability German general buil-

ding approval Z-42.1-
223

German general building approval (German Institute of Civil Engineering)

Tests System test on the basis of DIN EN 1451-1
"Ice crystal" as per DIN EN 1451 and DIN EN 1411

1) The tightness only describes the leak tightness status. There is always the risk here that the pipes are pushed apart. Therefore, the connecting points must be secured in a 
longitudinally stable manner.

2) Temperature collective:

Continuous temperature 70 °C 8 h / day 146,000 h in 50 years
Short periods of time 95 °C 10 min / day 3,000 h in 50 years
Short periods of time 98 °C 40 s / day 200 h in 50 years
Remaining time at room temperature (< 30 °C)
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11.2	 Discharge capacity

Fig. 11-1	 Cross cut of a partly filled pipe

di	 pipe inside diameter
h	 Degree of filling

Discharge capacity at h/di = 0.5

J DN 40 DN 50 DN 75 DN 90 DN 110 DN 125 DN 160 DN 200
di = 36.4 di = 46.4 di = 71.2 di = 85.6 di = 104.6 di =118.8 di = 152.2 di = 187.6

Q v Q v Q v Q v Q v Q v Q v Q v
cm/m l/s m/s l/s m/s l/s m/s l/s m/s l/s m/s l/s m/s l/s m/s l/s m/s

0.5 2.2 0.5 3.1 0.6 6.0 0.7 10.5 0.8
0.6 0.9 0.4 1.4 0.5 2.4 0.6 3.4 0.6 6.6 0.7 11.5 0.8
0.7 0.9 0.5 1.5 0.5 2.6 0.6 3.7 0.7 7.1 0.8 12.5 0.9
0.8 1.0 0.5 1.6 0.6 2.8 0.7 3.9 0.7 7.6 0.8 13.3 1.0
0.9 1.1 0.5 1.7 0.6 3.0 0.7 4.2 0.8 8.1 0.9 14.2 1.0
1.0 1.1 0.6 1.8 0.6 3.1 0.7 4.4 0.8 8.6 0.9 14.9 1.1
1.1 1.2 0.6 1.9 0.7 3.3 0.8 4.6 0.8 9.0 1.0 15.7 1.1
1.2 0.4 0.5 1.2 0.6 2.0 0.7 3.4 0.8 4.8 0.9 9.4 1.0 16.4 1.2
1.3 0.4 0.5 1.3 0.6 2.1 0.7 3.6 0.8 5.0 0.9 9.8 1.1 17.0 1.2
1.4 0.4 0.5 1.3 0.7 2.2 0.8 3.7 0.9 5.2 0.9 10.1 1.1 17.7 1.3
1.5 0.4 0.5 1.4 0.7 2.3 0.8 3.9 0.9 5.4 1.0 10.5 1.2 18.3 1.3
2.0 0.3 0.5 0.5 0.6 1.6 0.8 2.6 0.9 4.5 1.0 6.3 1.1 12.1 1.3 21.2 1.5
2.5 0.3 0.6 0.6 0.7 1.8 0.9 2.9 1.0 5.0 1.2 7.0 1.3 13.6 1.5 23.7 1.7
3.0 0.3 0.6 0.6 0.7 2.0 1.0 3.2 1.1 5.5 1.3 7.7 1.4 14.9 1.6 26.0 1.9
3.5 0.3 0.7 0.7 0.8 2.1 1.1 3.5 1.2 5.9 1.4 8.3 1.5 16.1 1.8 28.1 2.0
4.0 0.4 0.7 0.7 0.8 2.3 1.1 3.7 1.3 6.3 1.5 8.9 1.6 17.2 1.9 30.0 2.2
4.5 0.4 0.8 0.8 0.9 2.4 1.2 3.9 1.4 6.7 1.6 9.4 1.7 18.3 2.0 31.8 2.3
5.0 0.4 0.8 0.8 0.9 2.5 1.3 4.1 1.4 7.1 1.6 9.9 1.8 19.3 2.1 33.6 2.4

di

h
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Discharge capacity at h/di = 0.7

J DN 40 DN 50 DN 75 DN 90 DN 110 DN 125 DN 160 DN 200
di = 36.4 di = 46.4 di = 71.2 di = 85.6 di = 104.6 di =118.8 di = 152.2 di = 187.6

Q v Q v Q v Q v Q v Q v Q v Q v
cm/m l/s m/s l/s m/s l/s m/s l/s m/s l/s m/s l/s m/s l/s m/s l/s m/s

0.5 2.2 0.5 3.7 0.6 5.2 0.6 10.1 0.7 17.6 0.9
0.6 1.5 0.5 2.4 0.6 4.1 0.6 5.7 0.7 11.1 0.8 19.3 0.9
0.7 1.6 0.5 2.6 0.6 4.4 0.7 6.2 0.7 12.0 0.9 20.9 1.0
0.8 1.7 0.6 2.8 0.6 4.7 0.7 6.6 0.8 12.8 0.9 22.3 1.1
0.9 1.8 0.6 2.9 0.7 5.0 0.8 7.0 0.8 13.6 1.0 23.7 1.1
1.0 0.6 0.5 1.9 0.6 3.1 0.7 5.3 0.8 7.4 0.9 14.3 1.1 25.0 1.2
1.1 0.6 0.5 2.0 0.7 3.2 0.8 5.5 0.9 7.8 0.9 15.0 1.1 26.2 1.3
1.2 0.7 0.5 2.1 0.7 3.4 0.8 5.8 0.9 8.1 1.0 15.7 1.2 27.4 1.3
1.3 0.4 0.5 0.7 0.5 2.1 0.7 3.5 0.8 6.0 0.9 8.5 1.0 16.3 1.2 28.5 1.4
1.4 0.4 0.5 0.7 0.6 2.2 0.7 3.7 0.8 6.2 1.0 8.8 1.1 17.0 1.2 29.6 1.4
1.5 0.4 0.5 0.7 0.6 2.3 0.8 3.8 0.9 6.5 1.0 9.1 1.1 17.6 1.3 30.6 1.5
2.0 0.4 0.6 0.8 0.7 2.7 0.9 4.4 1.0 7.5 1.2 10.5 1.3 20.3 1.5 35.4 1.7
2.5 0.5 0.6 0.9 0.7 3.0 1.0 4.9 1.1 8.4 1.3 11.8 1.4 22.7 1.7 39.6 1.9
3.0 0.5 0.7 1.0 0.8 3.3 1.1 5.4 1.2 9.2 1.4 12.9 1.6 24.9 1.8 43.4 2.1
3.5 0.6 0.7 1.1 0.9 3.5 1.2 5.8 1.3 9.9 1.5 13.9 1.7 26.9 2.0 46.9 2.3
4.0 0.6 0.8 1.2 0.9 3.8 1.3 6.2 1.4 10.6 1.7 14.9 1.8 28.8 2.1 50.1 2.4
4.5 0.7 0.8 1.3 1.0 4.0 1.4 6.6 1.5 11.3 1.8 15.8 1.9 30.5 2.2
5.0 0.7 0.9 1.3 1.1 4.2 1.4 6.9 1.6 11.9 1.8 16.7 2.0 32.2 2.4

Discharge capacity at h/di = 1.0

J DN 40 DN 50 DN 75 DN 90 DN 110 DN 125 DN 160 DN 200
di = 36.4 di = 46.4 di = 71.2 di = 85.6 di = 104.6 di =118.8 di = 152.2 di = 187.6

Q v Q v Q v Q v Q v Q v Q v Q v
cm/m l/s m/s l/s m/s l/s m/s l/s m/s l/s m/s l/s m/s l/s m/s l/s m/s

0.5 4.4 0.5 6.2 0.6 12.1 0.7 21.0 0.8
0.6 2.8 0.5 4.9 0.6 6.8 0.6 13.2 0.7 23.1 0.8
0.7 1.9 0.5 3.1 0.5 5.2 0.6 7.4 0.7 14.3 0.8 24.9 0.9
0.8 2.0 0.5 3.3 0.6 5.6 0.7 7.9 0.7 15.3 0.8 26.7 1.0
0.9 2.1 0.5 3.5 0.6 6.0 0.7 8.4 0.8 16.2 0.9 28.3 1.0
1.0 2.2 0.6 3.7 0.6 6.3 0.7 8.8 0.8 17.1 0.9 29.9 1.1
1.1 2.4 0.6 3.9 0.7 6.6 0.8 9.3 0.8 18.0 1.0 31.3 1.1
1.2 0.8 0.5 2.5 0.6 4.0 0.7 6.9 0.8 9.7 0.9 18.8 1.0 32.7 1.2
1.3 0.8 0.5 2.6 0.6 4.2 0.7 7.2 0.8 10.1 0.9 19.5 1.1 34.1 1.2
1.4 0.8 0.5 2.7 0.7 4.4 0.8 7.5 0.9 10.5 0.9 20.3 1.1 35.4 1.3
1.5 0.9 0.5 2.8 0.7 4.5 0.8 7.7 0.9 10.8 1.0 21.0 1.2 36.6 1.3
2.0 0.5 0.5 1.0 0.6 3.2 0.8 5.2 0.9 8.9 1.0 12.5 1.1 24.3 1.3 42.4 1.5
2.5 0.6 0.6 1.1 0.7 3.6 0.9 5.8 1.0 10.0 1.2 14.0 1.3 27.2 1.5 47.4 1.7
3.0 0.6 0.6 1.2 0.7 3.9 1.0 6.4 1.1 11.0 1.3 15.4 1.4 29.8 1.6 51.9 1.9
3.5 0.7 0.7 1.3 0.8 4.2 1.1 6.9 1.2 11.8 1.4 16.6 1.5 32.2 1.8 56.1 2.0
4.0 0.7 0.7 1.4 0.8 4.5 1.1 7.4 1.3 12.7 1.5 17.8 1.6 34.4 1.9 60.0 2.2
4.5 0.8 0.8 1.5 0.9 4.8 1.2 7.9 1.4 13.4 1.6 18.9 1.7 36.5 2.0 63.7 2.3
5.0 0.8 0.8 1.6 0.9 5.1 1.3 8.3 1.4 14.2 1.6 19.9 1.8 38.5 2.1 67.1 2.4
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11.3	 Chemical resistance

Pipe and fitting
The information provided is meant as an initial orientation concerning 
the chemical resistance of the material (not as a possible effect on the 
attacking agent) and are not readily transferable to all applications. In 
situation where mechanical stresses and chemical agents are present 
at the same time, the mechanical performance can be compromised 
(stress corrosion cracking).	

Rubber gasket
The types of rubber used generally demonstrate very good chemical 
resistance, although components of esters, ketones and aromatic and 
chlorinated hydrocarbons in waste water can cause considerable 
swelling, which can damage to the connection. 
In this case it may be necessary to change the sealing material from 
SBR to NBR.

Key to tables
r 	 resistant
lr	 limited resistance
nr 	not resistant
- 	 not tested

Reagent Concent. Temp. RAU-PP
% Deg/C

1.2 dichloroethane 100 20 nr
2-Propen-1-ol 96

96
20
60

r
r

Exhaust gases, containing H₂CO₃ any 60 r
Exhaust gases, containing H₂S₂O₇ lower

higher
20
20

–
nr

Exhaust gases, containing H₂SO₄, moist any 60 r
Exhaust gases, containing HCl any 60 r
Exhaust gases, containing HF Traces 60 r
Exhaust gases, containing NOX Traces

higher
60
60

r
–

Exhaust gases, containing SO₂ lower
50

60
50

r
–

Acetaldehyde + acetic acid 90/10 20 –
Acetaldehyde, aqueous 40 40 r
Acetaldehyde, concentrated 100 20 –
Acetone 100

100
20
60

r
r

Acetone, aqueous Traces 20 r
Acronal dispersions comm. form 20 –
Acronal solutions comm. form 20 –
Acrylic acid ethyl ester 100 20 –
Adipic acid, aqueous Saturated

Saturated
20
60

r
–

Alums, aqueous Diluted
Diluted
Saturated

40
60
60

r
r
r

Aluminium chloride Diluted
Diluted
Saturated

40
60
60

r
r
r

Aluminium sulphate, aqueous Diluted
Diluted
Saturated

40
60
60

r
r
r

Formic acid 100
100

20
60

r
lr

Formic acid, aqueous Up to 50
50

40
60

r
r

Ammonia, liquid 100 20 r
Ammonia, gaseous 100 60 r
Ammonia water Warm saturated

Warm saturated
40
60

r
r

Reagent Concent. Temp. RAU-PP
% Deg/C

Ammonium chloride, aqueous Diluted
Diluted
Saturated

40
60
60

r
r
r

Ammonium fluoride, aqueous up to 20
up to 20

20
60

r
r

Ammonium nitrate, aqueous Diluted
Diluted
Saturated

40
60
60

r
r
r

Ammonium sulphate, aqueous Diluted
Diluted
Saturated

40
60
60

r
r
r

Ammonium sulphide, aqueous Diluted
Diluted
Saturated

40
60
60

r
r
r

Aniline, pure 100
100

20
60

r
r

Aniline, aqueous Saturated
Saturated

20
60

r
r

Aniline hydrochloride, aqueous Saturated
Saturated

20
60

r
r

Anthraquinone sulphonic acid, aqueous Suspension 30 r
Antiformin, aqueous 2 20 –
Antimony chloride, aqueous 90 20 r
Malic acid, aqueous 1 20 r
Cider comm. form 20 r
Arsenic acid, aqueous Diluted

Diluted
80
80

40
60
40
60

r
r
r
r

Benzaldehyde, aqueous 0.1 60 –
Petrol 100 60 nr
Petrol-benzene mixture 80/20 20 lr
Benzoic acid, aqueous any

any
any

20
40
60

r
r
r

Benzene 100 20 lr
Beer comm. form 20 r
Beer colour comm. form 60 r
Alkaline bisulfite solution, containing SO₂ Warm saturated 50 r
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Reagent Concent. Temp. RAU-PP
% Deg/C

Lead acetate, aqueous Warm saturated
Diluted
Diluted
Saturated

50
40
60
60

r
r
r
r

Tetraethyl lead 100 20 r
Borax, aqueous Diluted

Diluted
Saturated

40
60
60

r
r
r

Boric acid, aqueous Diluted
Diluted
Saturated

40
60
60

r
r
r

Brandy comm. form 20 r
Bromine, liquid 100 20 nr
Bromine vapours Low 20 nr
Hydrobromic acid, aqueous Up to 10

Up to 10
48

40
60
60

r
r
r

Butadiene 100 60 –
Butane, gaseous 50 20 r
Butanediol Up to 100 20 –
Butanediol, aqueous Up to 10

Up to 10
Up to 10

20
40
60

r
r
r

Butanol Up to 100
Up to 100
Up to 100

20
40
60

r
r
lr

Butynediol Up to 100 40 –
Butyric acid, aqueous 20

Concent.
20
20

r
r

Butyl acetate 100 20 lr
Butylene, liquid 100 20 –
Butylphenol 100 20 r
Calcium chloride, aqueous Diluted

Diluted
Saturated

40
60
60

r
r
r

Calcium nitrate, aqueous 50 40 r
Chlorine, gaseous, moist 0.5

1
5

20
20
20

nr
nr
nr

Chlorine, gaseous, dry 100 20 nr
Chloramine, aqueous Diluted 20 –
(Mono) chloroacetic acid 100

100
40
60

r
–

(Mono) chloroacetic acid aqueous 85 20 r
Chloromethyl 100 20 –
Chloric acid, aqueous 1

1
10
10
20
20

40
60
40
60
40
60

–
–
–
–
–
–

Chlorosulphonic acid 100 20 nr
Chlorinated water Saturated 20 lr
Chloric acid, aqueous Up to 50

Up to 50
40
60

–
lr

Chromic acid / Sulphuric acid / Water 50/15/35
50/15/35

40
60

nr
nr

Clophene comm. form
comm. form

20
60

–
–

Crotonaldehyde 100 20 r

Reagent Concent. Temp. RAU-PP
% Deg/C

Potassium cyanide, aqueous Up to 10
Up to 10
Saturated

40
60
60

r
r
r

Cyclohexanol 100 20 r
Cyclohexanone 100 20 r
Densodrin W comm. form 60 –
Dextrin, aqueous Saturated

18
20
60

r
r

Diethyl ether 100 20 lr
Diglycolic acid, aqueous 30

Saturated
60
20

r
r

Dimethylamine, liquid 100 30 –
Disulphuric acid 10 20 nr
Disulphuric acid vapours lower

higher
20
20

lr
nr

Fertiliser salts, aqueous Up to 10
Up to 10
Saturated

40
60
60

r
r
r

Iron chloride, aqueous Up to 10
Up to 10
Saturated

40
60
60

r
r
r

Glacial acetic acid 100
100

20
40

r
r

Vinegar (wine vinegar) comm. form
comm. form
comm. form

40
50
60

r
r
r

Acetic acid, concentrated 95 40 –
Acetic acid, aqueous Up to 25

Up to 25
26–60
80

40
60
60
40

r
r
r
r

Acetic anhydride 100
100
100

40
40
60

r
lr
lr

Acetic acid ethyl ester 100
100

20
60

r
nr

Acetic acid ethyl ester 100 20 –
Ethanol (fermentation must) customary

customary
40
60

r
–

Ethanol + acetic acid (fermentation must) customary 20 r
Ethanol, denatured (with 2 % toluene) 96 20 lr
Ethyl alcohol, aqueous any

96
20
60

r
r

Ethylene oxide, liquid 100 20 –
Fatty acids 100 60 lr
Hydrogen fluoride, aqueous Up to 40

40
60
70

20
60
20
20

r
r
r
r

Formaldehyde, aqueous Diluted
Diluted
40

40
60
30

r
r
r

Photographic emulsions any 40 –
Photo developer comm. form 40 r
Photographic fixing baths comm. form 40 r
Frigene 100 20 lr
Cellul. tanning extracts Standard 20 r
Tanning extracts, vegetable Standard 20 r
Glucose, aqueous Saturated

Saturated
20
60

r
r
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Reagent Concent. Temp. RAU-PP
% Deg/C

Glycine, aqueous 10 40 r
Glycol, aqueous comm. form 60 r
Glycolic acid, aqueous 37 20 r
Glycerine, aqueous any 60 r
Urea, aqueous Up to 10

Up to 10
33

40
60
60

r
r
r

Hexafluorosilicic acid, aqueous Up to 32 60 –
Hexanetriol comm. form 60 r
Dutch glue Op. conc.

Op. conc.
20
60

r
r

Hydrosulphite, aqueous Up to 10
Up to 10

40
60

r
r

Hydroxylamine sulphate, aqueous Up to 12 35 r
Caustic potash lye, aqueous Up to 40

Up to 40
50/60

40
60
60

r
r
r

Potassium bichromate, aqueous 40 20 r
Potassium borate, aqueous 1

1
40
60

r
r

Potassium bromate, aqueous Up to 10
Up to 10

40
60

r
r

Potassium bromide, aqueous Diluted
Diluted
Saturated

40
60
60

r
r
r

Potassium chlorate, aqueous 1
1

40
60

r
r

Potassium chloride, aqueous Diluted
Diluted
Saturated

40
60
60

r
r
r

Potassium chromate, aqueous 40 20 r
Potassium hexacyanidoferrate (II) u. Diluted 40 r
Potassium hexacyanidoferrate (II), aqueous Diluted

Saturated
60
60

r
r

Potassium nitrate, aqueous Diluted
Diluted
Saturated

40
60
60

r
r
r

Potassium permanganate, aqueous Up to 6
Up to 6
Up to 6
Up to 18

20
40
60
40

r
r
r
–

Potassium persulphate, aqueous Diluted
Diluted
Saturated
Saturated

40
60
40
60

r
r
r
r

Silicic acid, aqueous any 60 r
Cooking salt, aqueous Diluted

Diluted
Saturated

40
60
60

r
r
r

Carbonic acid, moist any
any

40
60

r
r

Carbonic acid, dry 100 60 r
Carbonic acid, aqueous below 8 atm Saturated 20 –
Coconut oil alcohol 100

100
20
60

r
lr

Cresol, aqueous Up to 90 45 –
Copper fluoride, aqueous 2 50 r
Copper sulphate, aqueous Diluted

Diluted
Saturated

40
60
60

r
r
r

Reagent Concent. Temp. RAU-PP
% Deg/C

Liqueurs comm. form 20 r
Magnesium chloride, aqueous Diluted

Diluted
Saturated

40
60
60

r
r
r

Magnesium sulphate. aqueous Diluted
Diluted
Saturated

40
60
60

r
r
r

Maleic acid, aqueous Saturated
Saturated
35

40
60
40

r
r
r

Molasses Op. conc.
Op. conc.

20
60

r
r

Molasses wort Op. conc. 60 r
Mersol D Op. conc. 40 –
Methanol 100

100
40
60

r
r

Methylamine, aqueous 32 20 r
Methylene chloride 100 20 nr
Methylsulphuric acid, aqueous Up to 50

Up to 50
100
100

20
40
40
60

r
r
–
–

Milk comm. form 20 r
Lactic acid, aqueous Up to 10

Up to 10
90

40
60
60

r
r
r

Mixed acid l (sulphuric acid / nitric acid 
/ water)

48/49/3
48/49/3
50/50/0
50/50/0
10/20/70
10/87/3
50/31/19

20
40
20
40
50
20
30

nr
nr
nr
nr
lr
nr
nr

Mowilith D comm. form 20 –
Sodium benzoate, aqueous Up to 10

Up to 10
36

40
60
60

r
r
r

Sodium carbonate, aqueous Diluted
Diluted
Saturated

40
60
60

r
r
r

Sodium chlorate, aqueous Up to 10
Up to 10
Saturated

40
60
60

r
r
r

Sodium chlorite, aqueous 50
Diluted

20
60

r
nr

Sodium hydrogen sulphite, aqueous Diluted
Diluted
Saturated

40
60
60

r
r
r

Sodium hypochlorite, aqueous Diluted 20 r
Sodium hypochlorite solution,  
12.5% active chlorine

Norm. conc.
Norm. conc.

40
60

–
lr

Sodium sulphide, aqueous Diluted
Diluted
Saturated

40
60
60

r
r
r

Caustic soda, aqueous Up to 40
Up to 40
50/60

40
60
60

r
r
r

Nekal, BX, aqueous Diluted
Diluted

40
60

–
–
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Reagent Concent. Temp. RAU-PP
% Deg/C

Nickel sulphate, aqueous Diluted
Diluted
Saturated

40
60
60

r
r
r

Nicotine, aqueous Norm. conc. 20 –
Nicotine compounds, aqueous Norm. conc. 20 –
Nitrous gases Concent.

Concent.
20
60

r
–

Fruit tree carbolineum, aqueous Norm. conc. 20 –
Fruit pulp Op. conc. 20 r
Oils and fats comm. form 60 lr
Oleic acid comm. form 60 lr
Oxalic acid, aqueous Diluted

Diluted
Saturated

40
60
60

r
r
r

Ozone 100
10

20
30

lr
r

Palm kernel fatty acid 100 60 –
Paraffin emulsions comm. form

comm. form
20
40

–
–

Perchloric acid, aqueous Up to 10
Up to 10
Saturated

40
60
60

r
r
–

Phenol, aqueous Up to 90
1

45
20

r
–

Phenylhydrazine 100
100

20
60

lr
–

Phenylhydrazine hydrochloride, aqueous Saturated
Saturated

20
60

–
–

Phosgene, liquid 100 20 nr
Phosgene, gaseous 100

100
20
60

lr
lr

Phosphorous pentoxide 100 20 r
Phosphoric acid, aqueous Up to 30

Up to 30
40
80
80

40
60
60
20
60

r
r
r
r
r

Phosphorous trichloride 100 20 r
Hydrogen phosphide 100 20 –
Picric acid, aqueous 1 20 r
Potash, aqueous Saturated 40 –
Propane, liquid 100 20 –
Propane, gaseous 100 20 –
Propargyl alcohol, aqueous 7 60 r
Ramasite comm. form

comm. form
20
40

–
–

Beef tallow emulsion, sulphurised comm. form 20 –
Roasting gases, dry any 60 r
Nitric acid, aqueous Up to 30

30/50
98
98

50
50
20
60

r
nr
nr
nr

Hydrochloric acid, aqueous Up to 30
Up to 30
above 30
above 30

40
60
20
60

r
r
r
r

Oxygen any 60 –
Sulphur dioxide, moist and aqueous any

50
any

40
50
60

r
r
r

Reagent Concent. Temp. RAU-PP
% Deg/C

Sulphur dioxide, liquid 100
100
100

–10
20
60

–
r
r

Sulphur dioxide, dry any 60 r
Sulphur dioxide, aqueous below 8 atm Saturated 20 –
Carbon disulphide 100 20 lr
Sulphuric acid, aqueous Up to 40

Up to 40
70
70
80–90
96
96

40
60
20
60
40
20
60

r
r
r
lr
lr
r
nr

Hydrogen sulphide, dry 100 60 r
Hydrogen sulphide, aqueous Warm saturated

Warm saturated
40
60

r
r

Sea water –
–

40
60

r
r

Soap solution, aqueous concentrated
concentrated

20
60

r
r

Silver nitrate, aqueous Up to 8
Up to 8

40
60

r
r

Starch, aqueous any
any

40
60

r
r

Starch syrup Op. conc. 60 r
Stearic acid 100 60 lr
Yeast wort Op. conc.

Op. conc.
40
60

r
r

Tallow 100
100

20
60

r
r

Tanigan extra A, aqueous any 20 –
Tanigan extra B, aqueous any 20 –
Tanigan extra D, aqueous Saturated 

Saturated
40
60

–
–

Tanigan F, aqueous Saturated 60 –
Tanigan U, aqueous Saturated

Saturated
40
60

–
–

Carbon tetrachloride, technical 100 20 nr
Thionyl chloride 100 20 nr
Toluene 100 20 nr
Glucose, aqueous Saturated

Saturated
20
60

r
r

Trichloroethylene 100 20 nr
Triethanolamine 100 20 r
Trilone comm. form 60 –
Trimethylolpropane, aqueous Up to 10

Up to 10
comm. form
comm. form

40
60
40
60

–
–
r
r

Urine normal
normal

40
60

r
r

Vinyl acetate 100 20 r
Wax alcohol 100 60 lr
Water 100

100
40
60

r
r

Hydrogen 100 60 r
Hydrogen peroxide, aqueous Up to 30

Up to 20
20
50

r
r

Brandy comm. form 20 r
Wine, red and white comm. form 20 r
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Reagent Concent. Temp. RAU-PP
% Deg/C

Tartaric acid, aqueous Up to 10
Up to 10
Saturated

40
60
60

r
r
r

Xylene 100 20 nr
Zinc chloride, aqueous Diluted

Diluted
Saturated

40
60
60

r
r
r

Reagent Concent. Temp. RAU-PP
% Deg/C

Zinc sulphate, aqueous Diluted
Diluted
Saturated

40
60
60

r
r
r

Tin (ll) chloride, aqueous Diluted
Diluted
Saturated

40
60
60

r
r
r

Citric acid, aqueous Up to 10
Up to 10
Saturated

40
60
60

r
r
r

11.4	 Certifications

RAUPIANO PLUS has been certified by the following test institutes and many more:

Germany Germany

Finland Russia

Poland Austria

Australia

Sweden Norway

Denmark Denmark

LISTED 
PRODUCT

Hungary Malaysia
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11.5	 Applicable standards, regulations and instructions

Observe all national and international pipelaying, 
installation, accident prevention and safety regulations, 

as well as the notes in this technical information, when 
installing pipe systems.

Please also observe the presently valid laws, norms, instruc-
tions, regulations (e.g. DIN, EN, ISO, DVGW, VDE and VDI) as 
well as regulations regarding environmental protection, 
Employer's Liability Insurance Association regulations and 
regulations from local utility companies.

Applications which are not covered by this Technical Information 
(special applications) require consultation with our Technical 
Applications Department. 
Please contact your REHAU sales office for more detailed 
advice.

The design and installation instructions relate directly to the 
relevant REHAU product. Some sections refer to generally 
applicable standards or regulations.
Please ensure that the instructions, standards and regulations 
in use are the valid version in each case.
More specific standards, regulations and instructions relating to 
the design, installation and operation of sewer pipes must also 
be taken into account and do not form part of this Technical 
Information.

DIN 1054
Subsoil – admissible stress on the subsoil
Supplement – explanations

DIN 1055, Part 2
Design loads for buildings; Soil characteristics, specific weight,  
angle of friction, cohesion, angle of wall friction

DIN 18017-3
Ventilation of bathrooms and toilet rooms without an external 
window with ventilators

DIN 18300
VOB contracting rules for award of public work
Part C: General technical specifications in construction contracts  
(ATV); Earthworks

DIN 18303
VOB contracting rules for award of public work
Part C: General technical specifications in construction contracts  
(ATV); Sheeting works

DIN 18305
VOB contracting rules for award of public work
Part C: General technical specifications in  
construction contracts (ATV); drainage works

DIN 18306
VOB contracting rules for award of public work
Part C: General technical contractual specifications for  
contract works (ATV), sewerage channel works

DIN 18381
VOB contracting rules for award of public work
Part C: General technical specifications in construction contracts; 
Gas, water and drainage systems inside buildings

DIN 1960
VOB contracting rules for award of public work
Part A: General provisions relating to the award of public work

DIN 1961
VOB contracting rules for award of public work
Part B: General conditions of contract relating to the execution of 
construction work

DIN 1986
Drainage systems for buildings and property

DIN 4045
Fundamental concepts of waste water technology

DIN 4060
Sealant material made from elastomers for pipe connections for 
sewers and pipes, requirements and tests 

DIN 4102
Fire behaviour of building materials and components

DIN 4109
Sound insulation in buildings

DIN 4124
Excavation pits and trenches; slopes, sheeting, working space 
widths

DIN EN 476
General requirements for components for sewer pipes and 
channels for gravitation drainage systems
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DIN EN 681
Elastomer gaskets
Material requirements for pipe gaskets for water supply and 
drainage applications

DIN EN 1451
Plastic pipe systems for draining waste water (low and high 
temperature) within the building structure – polypropylene (PP)

DIN EN 1610
Installation and testing of sewer pipes and channels

DIN EN 1996
Dimensioning and design of masonry structures

DIN EN 12056
Gravitation drainage units within buildings;
Part 1: General provisions and implementation provisions
Part 2: Waste water systems, planning and calculations
Part 3: Roof drainage, planning and calculations
Part 5: Installation and testing, operation and maintenance 
instructions

German general building approval of the German Institute of Civil 
Engineering
Certification Z-42.1-223: RAUPIANO PLUS waste pipes and fittings 
Certification Z-19.17-2139: REHAU fire protection tape
Certification Z-19.17-1662: REHAU PLUS fireproofing collar system
Certification Z-19.17-1363: REHAU kompakt angled fireproofing 
collar system
Certification Z-19.17-1268: REHAU angled fireproofing collar 
system

ATV-DVWK-A 127 
Instructions for the static load analysis of sewers and pipelines

German Energy Savings Regulation (EnEV) 
Regulation on energy-saving thermal insulation and low-energy 
process equipment in buildings (German Energy Savings Regulation 
- EnEV)

KRV process sheet A 2.4.1/8
Pipes and fittings made of PP (polypropylene) with or without 
push-fit sockets for sewer pipes (domestic waste water), insert 
dimensions

Regional building code of the states of the Federal Republic of 
Germany
Currently applicable versions

Model Building Code for the Federal Republic of Germany

Code of practice and technical information relating to sound 
insulation
(German Central Association for plumbing, heating and air 
conditioning)
Code of practice relating to central vacuum units
(German Central Association for plumbing, heating and air 
conditioning)

Plumbing installation times
Innung Spengler, Sanitär- und Heizungstechnik, Munich

Specimen firing installations order (German 
designation:Muster-Feu-VO) 

Specimen instructions for fire protection requirements pertaining to 
highly fire-retardant building components in timber constructions 
(German designation: M-HFHHolzR)

Specimen instructions for fire protection requirements in pipe 
systems (German designation: MLAR)

RAUCAD software from REHAU EN 12056

VDI Directive 4100
Sound insulation in apartments - criteria for planning and 
assessment

Certifications, quality assurance
German general building approval Z-42.1-223 of the German Institute 
of Civil Engineering
In addition to continuous self-monitoring, contractually governed 
quality assurance (external monitoring) is carried out by the South 
German Plastics Center in Würzburg in accordance with the German 
general building approval.
The quality mark of the external monitoring body and the approval no. 
Z-42.1-223 are applied to the pipes and fittings.

Installation
In accordance with the installation instructions in this Technical 
Information and in compliance with the specifications of DIN EN 
12056, DIN 1986, DIN EN 752 and VDI Directive 4100 or DIN 4109.

Quality assurance
REHAU is certified in accordance with DIN ISO 9001 in the Bulding 
Technology sector and other sectors. This applies to both the 
production run and the technical and commercial departments.

Liability acceptance agreement
The RAUPIANO PLUS domestic waste water system is also subject to 
a liability acceptance agreement with the German Central Association 
Plumbing, Heating and Air Conditioning (German designation: ZVSHK).
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11.6	 Abbreviations

Abbreviation Explanation
abP German general test certificate from the building authorities
abZ German general building approval
EnEV German Energy Savings Regulation
GK Building class
LBO Regional building code of the states of the Federal Republic of Germany
MBO Model Building Code for the states of the Federal Republic of Germany
MG Mortar group
MLAR Model wiring guideline
MPA BS Material testing institute in Braunschweig
OK Upper edge
OKFFB Upper edge of finished floor
VO Regulation

Tab. 11-1	 Abbreviations
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