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System description

1. General

ARMOPEX is the reinforced, flexible pipe system from BRUGG 
Pipes for medium-pressure local and district heating 
applications. The system was specifically developed to close 
the gap between low-temperature and high-temperature pipe 
systems – with higher pressure reserves, maximum energy 
efficiency and a clear focus on the requirements of future 
heating networks.

ARMOPEX is manufactured in accordance with EN 15632-1/-2 
(composite system, longitudinally watertight) and is designed 
for temperature profile TR4 in accordance with TS 17889. The 
system is designed for a service life of over 50 years.

ARMOPEX consists of an aramid-reinforced PE-Xa
inner pipe with high mechanical stability and high flexibility. 
ARMOPEX is designed for operating temperatures up to 115 °C 
in accordance with TS 17889 / TR4.

ARMOPEX has an integrated aluminium barrier layer that 
prevents oxygen diffusion and minimises the risk of corrosion in 
the overall system, which increases service life and operational 
reliability.
During the formation of the foam, the medium pipes are wetted 
very effectively by the foam, resulting in firm adhesion and a 
force-locking bond. 
The physical properties of the PEXa pipe combined with the 
insulation bond allow for installation without having to take 
thermal expansion into account.

The thermal insulation of ARMOPEX consists of high-
performance, flexible PUR insulation with very low heat loss. 
The thermal conductivity is λ = 0.0199 W/mK. The insulating 
effect remains stable for decades thanks to the distinct closed-
cell structure. During the formation of the foam, the inner pipes 
are wetted very effectively by the foam, resulting in a firm 
adhesion and a force-locking bond. In combination with the 
composite construction, this enables practical installation 
without the need for time-consuming compensation for 
changes in length.

The ability to bend the ARMOPEX pipes allows them to be 
adapted to all conditions along the pipe route with ease: 
Existing supply lines can be crossed by going under or over 
them and obstacles can easily be bypassed. This often makes it 
possible to choose the shortest route, without the rigid 
constraints of classical pipe construction.

ARMOPEX is delivered to the construction site in long, cus-
tomised coils.  Longer delivery lengths make it possible to lay 
pipes in the ground with few joints.
This means that the pipe trench can be made considerably 
narrower, which leads to considerable savings, especially in 
civil engineering work. Together with the short laying time, 
the coordination effort on the construction site is significantly 
reduced – a key factor for project execution that saves time 
and costs.

A specially developed connection technology is available for 
ARMOPEX: Clamp connections designed as screw fittings. 
These enable installation without special tools, offer high 
reliability and are available as welded or bolted connection 
pieces. 
T-pieces and elbows are available in all relevant dimensions 
and guarantee solutions for almost every installation situation.

2. Application 

According to TS 17889 TR 4	
Max. operating temp.	 	 Tmax: 115 °C (fluctuating)
Max. continuous operating temp.	 Top:   85 °C
Max. permissible operating pressure	 p:    Max. 12 bar

Other higher operating pressures can be derived from APX 9.110	

APX 9.100
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	 -	 932 - 935 kg/m3	 ISO 1183
	 -	 0.38 W/mK	
	   20	 min. 18 N/mm2	 ISO 6259
	   80	 min.   8 N/mm2	 ISO 6259
	   20	 1.4 · 10 E-4 1/K	 -
	 100	 2.0 · 10 E-4 1/K	 -
	 -	 128 - 134  °C	 -	 	
	 20 / 40 / 60	 -	 DIN 8075 B.1

System description

2. Medium pipe

Materials	 �High-density polyethylene (HDPE), peroxide cross-linked (PEXa), aluminium barrier, 
aramid-reinforced (Kevlar mesh), protective polypropylene film

Oxygen barrier layer	 Aluminium foil, elongation >20%
Requirements	 �TS 17889:2024 TR 4
Oxygen tightness	 ≤ 0.01 mg/(m2 x d) according to ISO 17455 at 80°C
Water permeability rate	 1.03*10^-6 ml/h/cm2

Long-term behaviour	 See catalogue sheet APX 1.110
Properties	 �Unaffected by aggressive water, low pressure losses, very good chemical and 	

mechanical resistance (DIN 8075 Supplement 1)

APX 9.105

1. Composite system

Requirements	 	 Factory-insulated, flexible pipe systems according to EN 15632-1/-2 and TS 17889
Fire performance	 	 Building material class B2 (normal flammability) according to DIN 4102

	
	

PUR insulation	
	 -	 	 > 50 kg/m³	 	 EN 253
	 	 	 ≥ 90 kPa	 	 EN 15632-2	
	   50	 	 ≤ 0.0199 W/mK	 EN 253 and ISO 8497
	   50	 	 ≤ 0.0260 W/mK	 EN 253 and ISO 8497
	 -	 	 ≥ 88 %	 	 EN 253	 	
 	 100	 	 ≤ 10 %	 	 EN 15632-1

4. Protective casing

Materials	 	 �Linear low-density polyethylene (LLDPE), seamlessly extruded	
To protect against mechanical influences and humidity

LLD-PE protective casing
	 -	 	 918 - 922 kg/m³	 	 ASTM D792
	 -	 	 0.33 W/mK	 	 	 DIN 52612
	 -	 	 > 2 %	 	 	 EN  15632-1

PEXa medium pipe

3. Thermal insulation

Density

Density

Density
Thermal conductivity
Graphite content

Axial shear strength
Thermal conductivity of flexible systems
Thermal conductivity of rigid systems
Closed-cell structure
Water absorption

Thermal conductivity
Tensile strength
Tensile strength
Linear thermal expansion coefficient
Linear thermal expansion coefficient
Crystallite melting range
Chem. resilience

Materials

Reference temp. °C

CFC-free polyurethane foam (PUR) according to PUR-KING technology

Reference temp. °C

Reference temp. °C

Value

Value

Value

Test standard

Test standard

Test standard

Following ASTM C 1113
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APX 9.110

Long-term behaviour
Service life calculation

					      
	  		  	 	 	 	 	 	 	 	
        °C	 	 1 	 5 	 10 		 15 	 20  	 25	 30	 50	
       60	 1.5       	 	25.0	 22.0	 21.0	 20.3	 20.0	 19.4	 19.0	 18.2	
       70	 1.5	 	22.0	 20.0	 18.0	 	 17.5	 17.0	 16.5	 16.0	 15.3	
       80	 1.5	 20.0	 	17.0	 16.0	 	 15.2	 15.0	 14.3	 14.0	 13.0	
       85	 1.5	 	18.6  	 15.8	 14.6	 	 13.9	 13.4	 13.0	 12.7	 11.8	   
       90	 1.3	 20.0	 18.0	 17.0	 	 16.3	 16.0	 15.5	 15.3	 14.0	   
       95	 1.3	 19.0	 17.0		 16.0	 	 15.0	 14.0	 14.0	 14.0	 13.0
     100	 1.3	 	18.0	 16.0	 14.0	 	 14.0	 13.0	 13.0	 13.0	 12.0

Long-term behaviour

The permissible operating pressures according to TS 17889 and EN 15632-2 
are based on water as a flow medium and have been designed with a safety 
factor:

Temperature Safety factor Temperature range

Operating temperature (TD) 1.5 ≤ 85 °C

Maximum
operating temperature (Tmax)

1.3 > 85 °C to ≤ 115 °C

Fault temperature (Tmal) 1.0 > 115 °C to ≤ 120 °C

Pipe systems that comply with the TS 17889 standard are designed for a service life of at least 30 years as long as they are operated 
at the following temperature profile: 
29 years at 85 °C
+ 1 year at 100 °C
+ 100 h at 115 °C
30 years + 100 h

ARMOPEX
Years

Operating 
temperature

Safety factor
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APX 9.115

ARMOPEX range

ARMOPEX
In rings:
Dimensions:
40/91 - 125/182

 

  40/  91	   40 x 3.7	 	     93 x 2.1	 	 	 0.1380	       0.55	   0.83	 	 1.40	 		 	 400
  50/111 	   50 x 4.5	 	   113 x 2.3	 	 	 0.1460	       0.60	   1.32	 	 1.97	 		 	 300
	 63/126	   62 x 5.2	 	   128 x 2.7	 	 	 0.1583	       0.65	   2.09	 	 2.55	 		 	 300
  75/142	   73 x 5.7	 	   143 x 2.9	 	 	 0.1698      	 	 0.75  	   2.98	 	 3.18	 		 	 250   
  90/162	   87 x 6.5	   	   163 x 3.2	 	 	 0.1811	       1.00	   4.30	 	 4.18	 		 	 150
110/162	 104 x 7.4	 	   163 x 3.2	 	 	 0.2444	       1.10	   6.25	 	 4.62	 		 	 150	   
125/182	 117 x 7.4	 	   183 x 3.3	 	 	 0.2453	       1.40	   8.20	 	 5.52	   		   90
 * Deliveries with partial lengths are possible. The ring length can vary on delivery (+/- 5%)

- Longer or shorter delivery lengths can be supplied on drums on request.
- Ring dimensions:	 Jumbo coil	 Outer diameter 2800 mm x 800 mm (width)
	 	 Maxi coil	 Outer diameter 2800 mm x 1200 mm (width)

ARMOPEX UNO
Type Protective sheath 

D x s
mm

U-value

W/mK

Min.
bending radius
m

Volume
inner pipe
l/m

Weight

kg/m

Max.
delivery lengths*
m

When ordering at the construction site, please observe the total weight of the ring (unwinding equipment)

Aluminium barrier KEVLAR® braiding

PE-Xa pipe

PUR foam

PE layer LLDPE casing

PP

Inner pipe
d x s
mm
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APX 9.200

Pressure loss diagram

Water temperature 80 °C
Surface roughness ε = 0.007 mm 
(1 mmWS = 9.81 Pa)

         Q·860ṁ ≈ 
	        ∆T

ṁ 	 =	 flow in kg/h
Q 		=	 power requirement in kW
∆T =	 temperature difference
	 VL/RL in °C

20
 °C
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 ARMOPEX UNO  

APX 9.210 

Heat loss

Heat losses q [W/m] for a UNO pipe

		 [W/mK]	 50°	 60°	 70°	 80°	 85°
  40/  91	 0.1380	 5.52	   6.90	   8.28	 9.66	 10.35
  50/111 	 0.1460 	 5.84	   7.30	   8.76	 10.22	 10.95
  63/126	 0.1583	 6.33	   7.92	   9.50	 11.08	 11.87
  75/142 	 0.1698	 6.79	   8.49	 10.19	 11.89	 12.74
  90/162 	 0.1811	 7.24	   9.06	 10.87	 12.68	 13.58
110/162	 0.2444	 9.78	 12.22	 14.66	 17.11	 18.33
125/182	 0.2453	 9.81	 12.27	 14.72	 17.17	 18.40

	 2 pipes laid underground
	 1 pipe laid underground 
	 a 	   = 0.10 m
	 H 	   = 0.80 m
	 TE 	   = 10 °C

λE 	   = 1.0 W/mK
	 λPU 	   = 0.0199 W/mK
	 λPEXa	   = 0.38 W/mK
	 λPE 	   = 0.33 W/mK

Heat loss during operation: 
q 	= U (TB -TE) [W/m]
U	 = thermal transmittance coefficient [W/mK]
TB 	= average operating temperature [°C]
TE 	= average ground temperature [°C]
VL	= flow
RL	= return

H
 =
 0
.8
 ma = 0.1 m

TE λE

ARMOPEX UNO laying type:
ARMOPEX DUO laying type:
Pipe spacing:
Cover height:
Ground temperature:
Conductivity of the ground:
Conductivity of the PUR KING foam:
Conductivity of the PEX pipe: 
Conductivity of the PE casing: 

Type U-value Average operating temperature TB [°C]
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APX 9.300

House entry bend 90°
ARMOPEX

 

  40/140 	   42.4 x 3.2	 140 x 4.3	 1.09	   
  50/140	   48.3 x 3.2	 140 x 4.3	 1.46	   
  63/160 	   60.3 x 3.2	 160 x 4.9	 2.33	   
  75/180* 	   76.1 x 3.2	 180 x 5.5	 3.88	   
  90/200* 	   88.9 x 3.6	 200 x 6.2	 5.35	
110/250	 114.3 x 3.6	 250 x 6.2	 9.01	
125/250*	 139.7 x 3.6	 250 x 6.2	 9.01	
	

Dimensions in mm

Bend 90° with welded screw fittings
 

ARMOPEX

	 500
*650

 	5
00

*6
50

25
0

Type Volume
inner pipe
l/m

Steel inner pipe
d x s
mm

Exterior pipe
D x s
mm
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APX 9.316

Big-L clip shell
Dimensions: Ø 40/91 - 63/126

Structure of the half-shells

1	 ABS half-shells
2	 Screw fitting, see APX 9.390 
3	 Closing clamps (22 pcs.)
4	 Insulating material
5	 Adhesive surfaces
6	 Sealing ring
7	 Hose clamp

d1

508

50
8

ARMOPEX

A
R
M
O
PE
X

6

1

Big-L clip shell
Protective sheath	 Ø d2
Ø d1	 91	 111	 126	
91	 x
111	 	 x
126		  x						   

	

d2 26
5

Clip shells must be installed so that they are protected from solar radiation if possible.

Big clip shells can be reduced from Ø 202 mm to Ø 76 mm.

Dimensions in mm

4 3

7
7

5

2
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APX 9.320

Connecting socket

1	 APX coupling piece; see sheet 9.390
2	 Insulating material, PUR or PE; see sheet 9.365
3	 Shrinking socket pipe
4	 Shrinking hose

	 Ø d2	  91	 111	 126	  142	  162	  182	
	   91	 x	 	 	
	 111	 	 x	 	 	
Ø d1 	126	 	 	 x	 	 	
	 142	 	 	 	 x	 	 	
	 162	 	 	 	 	 x	 	 	
	 182	 	 	 	 	 	 x	 	
	

ARMOPEX-ARMOPEX  

	 Ø d2	 90	 110	 125	 140	 160	 180	 200	 225	 250	
	   91	 x	  x	  x	  x 	
	 111	 x	  x	  x	  x	
  Ø d1 	 126	 	  x	  x	  x	  x	 	
	 142	 	 	  x	  x	  x	  x
	 162	 	 	 	  x	  x	  x	  x	  x	  x
	 182	 	 	 	  x	  x	  x 	  x	  x	  x
	

ARMOPEX-KMR  

1 2

d1 d2

Dimensions: Ø 40/91 - 125/182

ARMOPEX ARMOPEX

ARMOPEX ARMOPEX

3 4

d1 d2

APX coupling piece Insulating material

KMRARMOPEX
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APX 9.326

Big-I clip shell
Dimensions: Ø 40/91 - 90/162

3                 	      

752

CALPEX

Big-I clip shell
Protective sheath	 Ø d2
Ø d1	 91	 111	 126	 	
  91	 x
111	 	 x
126	 	 	 	 x	
	 	 	 	
	 	 	 	

d1 26
5

Dimensions in mm

Clip shells must be installed so that they are protected from solar 
radiation if possible.

Structure of the half-shells

1	 ABS half-shells
2	 Screw connection:
	 Coupling piece or welded 
3	 Closing clamps (22 pcs.)
4	 Insulating material; see APX 9.365
5	 Adhesive surfaces
6	 Sealing ring
7  Hose clips

651
7

4

ARMOPEX ARMOPEX

d2

2
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APX 9.335

Big-T clip shell
Dimensions: Ø 40/91 - 50/111

Big-T clip shell 

Ø d1 -  Ø d3	 91	 111	
  91 -   91	 x	 x	 	
111 - 111	 x	 x	 	
	

Structure of the half-shells

1	 ABS half-shells
2	 T-piece screw connection 
3	 Closing clamps (27 pcs.)
4	 Insulating material; see APX 9.365
5	 Adhesive surfaces
6	 Reducer ring or sealing ring
7  Hose clamp

752

d2

50
8

1
3 4 52

d1 26
5

Clip shells must be installed so that they are protected 
from solar radiation if possible.

Dimensions in mm

6 7

ARMOPEX ARMOPEX

A
R
M
O
PE
X

d3

Protective sheath Branch, Ø d2
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APX 9.340

T-connection
Dimensions: 40/91 - 125/182 

Ø d1 - Ø d3	 40/91	 50/111	   63/126		 75/142	 90/162	 110/162	 125/182	
  40/  91 -  40/  91	    x	 	
  50/111 -  50/111	 	    x	 	
  63/126 -  63/126	 	 	    x	 	
  75/142 -  75/142	 	 	 	    x	 	
  90/162 -  90/162	 	 	 	 	 	    x	 	
110/162- 110/162	 	 	 	 	 	 	    x	 	
125/182- 125/182	 	 	 	 	 	 	 	    x	

On request, we can supply T-pieces with branch lines for ARMOPEX 

Structure of the T-connection
125/200 mm: Branch line straight
140/225 mm: Branch line angled 45°
160/250 mm: Branch line angled 45°

1  KMR T-piece (P 235)
2  Shrink tape
3  Shrinking socket pipe
4  PUR in-situ foam
5  ARMOPEX connection
6  ARMOPEX pipe

A

1

2

3

4

5

6

CALPEX

T-connection
Passage

View A

ARMOPEX ARMOPEX

ARMOPEX

A
PX

KMR

Branch Ø d2
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Connecting chamber
Dimensions: 40/91 -125/182

Connecting chamber for connections
The connecting chamber is designed to cover and protect fabricated BRUGG pipeline connections, shut-off 
valves or branches. The connecting chamber features a watertight design made from polyethylene; 	
its multifunctionality allows for the use of one chamber type for all pipe dimensions.

Wall thickness approx. 8 mm

APX 9.350

Ø chamber outlet	 Pipe dimensions (outer diameter)
Ø external 206 x 8 mm	 Feed-through for Ø outer	 Ø 182, 162*
Ø external 166 x 8 mm	 Feed-through for Ø outer	 Ø 142, 126*
Ø external 136 x 8 mm	 Feed-through for Ø outer	 Ø 111, 91*
* With additional centring ring

Not available in Switzerland

14
5

27
0

13
0

200

8

120
120

120360

Ø 
80
0

Ø 
20
6

Ø 
16
6

Ø 
13
6

Ø 
10
40

47
5

Dimensions in mm
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Insulating material
PE foam (ARMOPEX 40/91 - 110/162)
PUR foam container (ARMOPEX 40/91 - 110/162)

APX 9.365

Insulating material for shrinking sockets

Polyethylene foam hose (ARMOPEX 40/91 - 110/162)
Pipe-extruded pipe insulation made of closed-cell quality polyethylene, ideal for 
insulating ARMOPEX shrinking sockets, but not for clip shells. Various insulation layer 
thicknesses for the most common pipe diameters.

The insulating material (thickness and length) is supplied for the corresponding socket 
types. The hoses must be precisely fitted into the sockets on site.

Insulating material for shrinking sockets and the clip shells

PUR foam container (ARMOPEX 40/91 - 125/182)
CFC-free, cyclopentane-blown PUR foam in plastic bottles.

The required amount of PUR foam (CFC-free) is supplied in the appropriate container 
sizes for the various sockets and T-pieces. The components are supplied in two 
separate bottles and are only mixed when used. Please note the safety regulations in 
the installation instructions provided.

Safety regulations

For foaming, eye protection and gloves must 
be used.

Plastic gloves

Eye protection

PE
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Screw connections
APX 9.370

	 	  
Screw connection with external thread

  40 x 3.7 (Ø 40)	   	 1¼”
  50 x 4.5 (Ø 50)	  	 1½”
  62 x 5.2 (Ø 63)	   	 2“
  73 x 5.7 (Ø 75)	   	 2½“
  87 x 6.5 (Ø 90)	   	 3“
104 x 7.4 (Ø 110)	   	 4“
117 x 7.4 (Ø 125)	   	 5“

	 	
Screw connection with weld end

  40 x 3.7 (Ø 40)	   	   38.0 x 3.5 / DN 32 
  50 x 4.5 (Ø 50)	   	   45.0 x 4.0 / DN 40 
  62 x 5.2 (Ø 63)	   	   57.0 x 4.0 / DN 50 
  73 x 5.7 (Ø 75)	   	   76.1 x 5.6 / DN 65 
  87 x 6.5 (Ø 90)	   	   88.9 x 5.0 / DN 80
104 x 7.4 (Ø 110)	 	 114.3 x 5.0 / DN 100
117 x 7.4 (Ø 125)	 	 114.3 x 5.0 / DN 100
	 	

Connections with weld ends  
must be welded first and then bolted.

ARMOPEX
mm

ARMOPEX
mm

External thread
mm

Welding ends
mm
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Screw connections
APX 9.375

	 	
Coupling piece screw fitting, any
ARMOPEX
mm
  40 x 3.7 (Ø 40) 
  50 x 4.5 (Ø 50) 
  62 x 5.2 (Ø 63) 
  73 x 5.7 (Ø 75) 
  87 x 6.5 (Ø 90) 
104 x 7.4 (Ø 110) 
117 x 7.4 (Ø 125)

		
Coupling piece screw fitting, bend 90°
ARMOPEX
mm
  40 x 3.7 (Ø 40)
  50 x 4.5 (Ø 50)
  62 x 5.2 (Ø 63)
  73 x 5.7 (Ø 75)
  87 x 6.5 (Ø 90)
104 x 7.4 (Ø 110)
117 x 7.4 (Ø 125)

T-piece screw fitting, any
ARMOPEX
mm
  40 x 3.7 (Ø 40)
  50 x 4.5 (Ø 50)
  62 x 5.2 (Ø 63)
  73 x 5.7 (Ø 75)
  87 x 6.5 (Ø 90)
104 x 7.4 (Ø 110)
117 x 7.4 (Ø 125)
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APX 9.405

ARMOPEX UNO
  40/  91 
  50/111
  63/126
  75/142
  90/162
110/162
125/182

End caps

Shrinking end cap UNO LD-PE end cap UNO
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  91	   88	 133
111	 107	 153
126	 122	 168
142	 137	 183
162	 155	 203
182	 175	 223

Wall seal insert
for wall openings

APX 9.410

ARMOPEX
Protective sheath diameter

mm

Labyrinth wall sealing ring
Ø Di inside
mm

Ø Da, external
mm

Building entry (see sheet APX 9.415)

Dimensions in mm

Ø
 D
a

Ø
 D
i

50
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Wall seal insert
Wall openings/cement liner pipes

APX 9.420

Standard With additional centring ring

Wall openings

The holes must be faultless for installation. As there may be 
hairline cracks in the concrete or these may appear as a result 
of the processing work, we recommend sealing the entire wall 
of the drill hole with a suitable sealant (e.g. AQUAGARD). 

Adhering to this recommendation is the only way to ensure 
leak-tightness.

1	 CALPEX district heating pipe
2	 Sealing insert, double-seal/suitable against pressing water (up to 0.5 bar)
	 2 x 40 mm, Shore hardness D 35
3	 Casing pipe made of fibre cement or coated wall opening
 

  91	 150	   86 -   94	 150
111	 200	 105 - 115 	 200
126	 200	 125 - 135	 200
142	 200	 137 - 145	 200
162	 250	 157 - 165	 250
182	 250	 180 - 190	 250

Building entry (see sheet APX 9.425)
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Exterior pipe
Ø R
mm

Casing pipe
Ø D
mm

Sealing insert
Ø inside
mm

Wall opening
Ø 
mm
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APX 9.500

Route

Connection between ARMOPEX – plastic sheath pipe

ARMOPEX

ARMOPEX

ARMOPEX

A

C

B

Pl
as
tic
 s
he
at
h 
pi
pe

Loop-in method ARMOPEX – ARMOPEX connection

A

B

C

D

E

A

B

C

D

ARMOPEX

ARMOPEX


