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Thermal comfort

The UNI EN ISO 7730 standard provides the methods to forecast the 
global thermal sensation and the thermal dissatisfaction sensed by persons 
exposed to moderate thermal environments. 
It classifies the thermal environment according to the following three 
categories:

Category

Whole-body thermal condition Local discomfort

PPD % PMV DR %
PD %   

caused by: 
vertical air temperature 

difference hot or cold floor radiant 
asymmetry

A <6 –0,2 < PMV < +0,2 <10 <3 <10 <5
B <10 –0,5 < PMV < +0,5 <20 <5 <10 <5
C <15 –0,7 < PMV < +0,7 <30 <10 <15 <10

PPD = index that provides a quality-related estimation of the percentage of people thermally dissatisfied, who feel too cold or too hot.
PMV = average expected value of thermal sensation votes on a 7-point scale, expressed by a large number of people exposed to the same environment.
DR = percentage of people distressed by the air current.
PD = percentage of dissatisfied.

In case of wall and ceiling mounting radiating surfaces, particular attention 
should be paid to the following local thermal discomfort conditions:

Vertical air temperature difference between head and ankles

Category Vertical difference of air temperature °C  (1)
A <2
B <3
C <4

(1)   1,1 m and 0,1 from the floor.
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PD = percentage of dissatisfied %.
Δt a,v = Vertical air temperature difference between head and feet, °C.

Asymmetry of radiant temperature

Asymmetry of radiant temperature °C
Category Hot ceiling Cold wall Cold ceiling Hot wall

A <5 <10 <14 <23
B <5 <10 <14 <23
C <7 <13 <18 <35
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PD = percentage of dissatisfied %.
Δt pr = Asymmetry of radiant temperature, °C.
 = Hot ceiling
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For the calculation of the radiant temperature asymmetry, use the angle 
factors (or view factors) according to UNI EN ISO 7726.

From the preceding charts some considerations can be made:
•	 	In	case	a	wall	or	ceiling	is	used	as	radiating	surface	within	a	heating	

system, the solution providing the best comfort is the wall-mounting 
radiant heating.

•	 	In	case	a	wall	or	ceiling	 is	used	as	radiating	surface	within	a	cooling	
system, the solution providing the best comfort is the ceiling-mounting 
radiant cooling.

Surface temperatures of walls and ceilings
The UNI EN ISO 7730 standard does not define the percentage of dissatis-
faction on the basis of walls and ceilings temperatures, while UNI EN 1264-3 
envisages the following maximum temperatures surface:

29°C hot ceilings (1)

40°C hot walls
(1) valid for residential buildings

The minimum temperature surface (cooling) is set by the dew point. It is 
taken into consideration a minimum temperature surface value of 17°C.

Limits and performances 
of the radiating surfaces

The specific power emitted by a radiating surface, is a function of the heat 
transfer coefficient and of the temperature difference between the radiating 
surface and the environment according to the following equation:

q = ht ( | θs,m – θi | )

where:
q = specific thermal flow [W/m2]
ht  =  total heat transfer coefficient (convection + irradiation) 
θs,m  = average surface temperature
θi =  designed temperature of the environment (operating temperature, 

average between the air and the mean radiant temperatures)

The heat transfer coefficient changes on the basis of the radiating surface 
type (floor, wall, ceiling) and the operating condition (heating or cooling).
The surface temperature must follow the limits related to the discomfort 
degree people sense (UNI EN ISO 7730, UNI EN 1264, UNI EN ISO 11855).
As a consequence, the specific maximum power of the radiating surfaces 
are the following:

Table 1. Limits and performances of radiating surfaces according to UNI EN ISO 11855-2. Total heat transfer coefficient (convection + irradiation) 
between the radiating surface and the environment to be heated and cooled (ambient temperature: 20°C in case of heating and 26°C in case 
of cooling).

Total heat 
transfer coefficient ht

Acceptable panel surface 
temperature [°C] (1)

Maximum specific 
power [W/m2] (1)

Heating Cooling Max heating Min cooling Heating Cooling
Living room floor 11 7 29 19 99 49
Wall 8 8 ~ 40 17 160 72
Ceiling 6 11 29 (2) 17 54 99

(1) The temperatures of the radiating surfaces and the maximum specific powers are limited by the comfort-related requirements and by surface condensate problems (cooling). 
(2) The value refers to residential rooms having a standard height (UNI EN 1264-3). 
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adhere to the pipes to the outer wall, is located in the rear part of the O-ring 
thus ensuring a solid mechanical seal and excluding any possible damage 
to the pipes surface. The patented Bayonet system allows disconnecting 
the pipe from the fitting, if necessary.
The absolute peculiarity of this radiant system are the ductility and 
completeness of its components, features confirmed both by the wide 
range of panels, available in four sizes (2x1,2 m, 1x1,2 m, 0,5x1,2 m, 
2x0,6 m), and by the multitude of collectors, adjusting and distribution 
units, isothermal dehumidifiers, components and accessories already 
pre-arranged for the Emmeti Clima Floor system.
The ease of installation of the Plasterboard system, also applicable to 
common metal structures for plasterboard, blends in perfectly to the 
high compatibility of the product to different areas, so as to ensure high 
performance in both heating and cooling.
It is in fact ideal for buildings and spaces subjected to restructuring (often 
lacking in insulation and prevention in terms of air conditioning), as well 
as for buildings subjected to high heat loads (such as large commercial 
buildings, public or modern private dwellings) where the ceiling slabs 
ensures maximum energy yield. 
It is also thought as dry system, i.e. pre-arranged to be immediately ready 
for the painting, with no waiting times for the drying of screed and plasters.
Moreover, this radiating system and all its components and accessories are 
designed and manufactured in compliance with the European standards, 
subjected to strict quality controls and certified by prestigious independent 
entities which confirm their performance and safety.

Emmeti Plasterboard System: your warping comfort

Plasterboard is the Emmeti innovative system that offers a heating and 
cooling solution through the ceiling and radiant walls made from plas-
terboard. The Plasterboard system is the result of Emmeti expertise and 
research, and represents an alternative to underfloor heating and cooling 
solution that uses radiating plasterboard and EPS prefabricated panels 
(having 15 mm thickness), with the related suitable connections and 
distributors for multilayer pipe.
The plasterboard system is not different just because of its extreme 
versatility and functionality, but also because it represents the modern and 
practical solution to obtain the maximum living quality in every residential 
or working environments. The "hidden" inlet point of the plant on the wall 
and ceiling does not create any aesthetic impact and combines energy 
saving to an improved comfort due to the homogeneous and constant heat 
distribution in the rooms, avoiding blackening risk and dust accumulations 
on the areas in which the system is applied.
Each Plasterboard panel consists, in fact, of one or more serpentine circuits 
inside PE-MDXc 8x1 oxygen barrier pipes compliant with DIN 4726, fitted 
inside a plasterboard slab and then fixed with an adhesive to the insulating 
panel made from 30 mm thick expanded polystyrene.
The coupling fittings, matched to each panel that requires for the distri-
bution the use of specific Gerpex 20x2 multilayer pipes, are push-fit (i.e. 
quick coupling) and equipped, besides a double O-ring seal (inside the 
PEX-al-PEX 20x2 pipe and outside the PE-MDXc 8x1 pipe), also with a 
pipe-guiding adapter which does not require reinforcement bushes. The 
stainless steel tweezers, with toothed ring that perfectly catch hold and 
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Examples of Plasterboard system plant

DIAGRAM 1 - Example of installation with Plasterboard panels and high temperature heating bodies
 (the diagram is illustrative only)

M
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* The volume of the open manifold/accumulator is defined in function of the potentiality of the heat pump.
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DIAGRAM 2 - Example of installation with direct delivery line Plasterboard panels
 (the diagram is illustrative only)

TS

* The volume of the open manifold/accumulator is defined in function of the potentiality of the heat pump.
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Main components of Plasterboard system

Radiant panel
Prefabricated plasterboard sheet slab (thickness 15 mm) that integrates one/two circuit(s) in a PE-MDXc 8x1 pipe (with EVOH oxygen barrier), coupled to an 
insulating plate made from EPS 250 (thickness 30 mm), which ensures suitable rigidity of the panels during installation and optimal surface flatness. The paths 
of the spiral circuits are screen-printed on the surface of the panel.

Rear insulation panel in expanded polyurethane, thickness 30 mm PE-MDXc pipe 8x1 with oxygen barrier

Silk-screen printing circuit position Plasterboard thickness 15 mm

Buffering panel
Prefabricated panel made from plasterboard sheet (thickness 15 mm) coupled to an EPS insulating plate (thickness 30 m). Suitable to fill the path of the 
distribution lines.

Rear insulation panel in expanded polyurethane, thickness 30 mm

Plasterboard thickness 15 mm
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PE-MDXc 8x1 pipe oxygen barrier
Used to connect the radiant panels to the connectors/distributors.

UNI EN ISO 15875-2

Gerpex RA 20x2 insulated pipe
Used to built the distribution columns (starting from the single way of the Topway manifold, up to the connectors/distributors).

Connectors/distributors
In 6.6 nylon reinforced with glass fibre with quick-fit connectors (push-fit) for multilayer pipe 20x2 and PE-MDXc 8x1 pipe.

Topway distribution manifold
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Product range

2000x1200x45

2000x600x45

1000x1200x45 1200x500x45
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Prefabricated radiant panel in plasterboard type A and EPS

Available sizes
•	 2000x1200x45	mm	–	2	internal	circuits	–	2,40	m2

•	 1000x1200x45	mm	–	1	internal	circuit	–	1,20	m2

•	 500x1200x45	mm	–	1	internal	circuit	–	0,60	m2

•	 2000x600x45	mm	–	1	internal	circuit	–	1,20	m2

Fire reaction class: B-s1, d0 (EN 13501-1)

UNI EN 13163 / EN 520

 

Plasterboard technical data Norm U.M. Referring
Type EN 520 - 3.2 - Type A
Thickness EN 520 - 5.4 mm 15 ± 0,5
Out of squareness EN 520 - 5.5 mm/m ≤ 2,5
Weight Kg/m² 12,90
Class of reaction to fire EN 13501-1 - A2-s1,d0 (B)
Flexural breaking load EN 520 - 5.7 N Long. 650 - Transv. 250
Surface hardness EN 1520 - 5.12 mm -
Thermal conductivity λ EN 12524 W/mK 0,21
Resistance factor upon diffusion of steam µ EN 12524 - Dry range: 10 - Wet range: 4

Edges Longitudinal Head
2000 x 1200 2 thinned 2 straight
1000 x 1200 2 thinned 2 straight
500 x 1200 2 straight 2 thinned
2000 x 600 1 thinned - 1 straight 2 straight

 

 

EPS technical data Norm U.M. Referring
Type EN 13163 - EPS 250
Compression resistance EN 826 KPa ≥250
Thermal conductivity λ EN 12939 W/m K 0,032
Water absorption due to partial immersion EN 12087 % WL(T)3 ≤ 3,0
Fire classification EN 13501-1 Euroclass E

Pipe technical data Norm U.M. Referring
Type DIN 4724 PE-MDXc
Size mm 8 x 1
Oxygen permeability DIN 4726 mg/(m2 d) ≤ 0,32 (40 °C)
Thermal conductivity λ DIN 52612 W/mK 0,4
Average linear expansion coefficient mm/m °C 0,15
Degree of reticulation UNI EN 579 % ≥ 60
Minimum radius of curvature mm 5 x D pipe
Medium surface roughness µ 7
Lenght of individual circuit m 20,8 (panel 2000x1200 and 2000x600) 

 21,5 (panel 1000x1200) 
 9,5 (panel 500x1200)

Circuit/passage lenght cm Spiral/5
Water capacity l/m 0,028
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Dimensions 2000x1200x45 mm panel
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SCALE 5:1 DETAIL B
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SECTION A-A

Plasterboard slab type A (EN 520)

PE-MDXc 8x1 pipe with oxygen barrier PE-MDXc 8x1 pipe with oxygen barrier

Insulating panel EPS 250

PE-MDXc 8x1 pipes for connecting panels

Circuit 1 passage 50 mm length 20,8 m

Circuit 2 passage 50 mm length 20,8 m

Surface silk-screen printing circuit development

Thinned longitudinal edges
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Insulating panel EPS 250
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PE-MDXc 8x1 pipes 
for connecting panels

Straight 
longitudinal edges

Circuit 1 passage 50 mm 
length 9,5 m

Thinned 
head edges

Circuit passage 50 mm 
length 9,5 m

Surface silk-screen 
printing circuit development

Total panel weight (with the circuit filled with water) 15 kg
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Dimensions 2000x600x45 mm panel
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UNI EN 13163 / EN 520

  
 

 

Plasterboard technical data Norm U.M. Referring
Type EN 520 - 3.2 - Type A
Thickness EN 520 - 5.4 mm 15 ± 0,5
Out of squareness EN 520 - 5.5 mm/m ≤ 2,5
Weight Kg/m² 12,90
Class of reaction to fire EN 13501-1 - A2-s1,d0 (B)
Flexural breaking load EN 520 - 5.7 N Long. 650 - Transv. 250
Surface hardness EN 520 - 5.12 mm -
Thermal conductivity λ EN 12524 W/mK 0,21
Resistance factor upon diffusion of steam µ EN 12524 - Dry range: 10

Wet range: 4

Edges Longitudinal Head
2000 x 1200 2  thinned 2  straight

 

 

EPS technical data Norm U.M. Referring
Type EN 13163 - EPS 250
Compression resistance EN 826 KPa ≥250
Thermal conductivity λ EN 12939 W/m K 0,032
Water absorption due to partial immersion EN 12087 % WL(T)3 ≤ 3,0
Fire classification EN 13501-1 Euroclass E

Dimensions 
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Plasterboard slab type A (EN 520)

Insulating panel EPS 250

Total panel weight 30 kg

Straight head edges

Thinned longitudinal edges

DETAIL B
SCALE 5:1

SECTION A-A

Prefabricated buffering panel in plasterboard type A and EPS

Available sizes
•	 2000x1200x45	mm	–	2,40	m2

Fire reaction class: B-s1, d0 (EN 13501-1)
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Prefabricated radiant panel in plasterboard type H2 and EPS
Panel with low water absorption plasterboard slab. Excellent sealing for high humidity levels (bathrooms, kitchens). 
Slab colour: green

Available sizes
•	 1000x1200x45	mm	–	1	internal	circuit	–	1,20	m2

Fire reaction class: B-s1, d0 (EN 13501-1)
 

UNI EN 13163 / EN 520

  
 

 

Plasterboard technical data Norm U.M. Referring
Type EN 520 - 3.2 - Type H2
Thickness EN 520 - 5.4 mm 15 ± 0,5
Out of squareness EN 520 - 5.5 mm/m ≤ 2,5
Weight Kg/m² 12,90
Class of reaction to fire EN 13501-1 - A2-s1,d0 (B)
Flexural breaking load EN 520 - 5.7 N Long. 650 - Transv. 250
Surface hardness EN 1520 - 5.12 mm -
Thermal conductivity λ EN 12524 W/mK 0,21
Resistance factor upon diffusion of steam µ EN 12524 - Dry range: 10 - Wet range: 4
Surface water absorption EN 520-5.9.1 g/m² < 180
Total water absorption EN 520-5.9.2 % ≤ 10

Edges Longitudinal Head
1000 x 1200 2  thinned 2  straight

 

 

EPS technical data Norm U.M. Referring
Type EN 13163 - EPS 250
Compression resistance EN 826 KPa ≥ 250
Thermal conductivity λ EN 12939 W/m K 0,036
Water absorption due to partial immersion EN 12087 % WL(T)3 ≤ 3,0
Fire classification EN 13501-1 Euroclass E

Pipe technical data Norm U.M. Referring
Type DIN 4724 PE-MDXc
Size mm 8 x 1
Oxygen permeability DIN 4726 mg/(m2 d) ≤ 0,32 (40 °C)
Thermal conductivity λ DIN 52612 W/m K 0,4
Average linear expansion coefficient mm/m °C 0,15
Degree of reticulation UNI EN 579 % ≥ 60
Minimum radius of curvature mm 5 x D pipe
Medium surface roughness µ 7
Lenght of individual circuit m 21,5
Circuit/passage lenght cm Spiral/5
Water capacity l/m 0,028
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Dimensions
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Circuit passage 50 mm lenght 21,5 m

Surface silk-screen printing circuit development
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Total panel weight (with the circuit filled with water) 15 kg
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UNI EN 13163 / EN 520

  
 

 

Plasterboard technical data Norm U.M. Referring
Type EN 520 - 3.2 - Type H2
Thickness EN 520 - 5.4 mm 15 ± 0,5
Out of squareness EN 520 - 5.5 mm/m ≤ 2,5
Weight Kg/m² 12,90
Class of reaction to fire EN 13501-1 - A2-s1,d0 (B)
Flexural breaking load EN 520 - 5.7 N Long. 650 - Transv. 250
Surface hardness EN 520 - 5.12 mm -
Thermal conductivity λ EN 12524 W/mK 0,21
Resistance factor upon diffusion of steam µ EN 12524 - Dry range: 10

Wet range: 4
Surface water absorption EN 520-5.9.1 g/m² < 180
Total water absorption EN 520-5.9.2 % ≤ 10

Edges Longitudinal Head
2000 x 1200 2  thinned 2  straight

 

 

EPS technical data Norm U.M. Referring
Type EN 13163 - EPS 250
Compression resistance EN 826 KPa ≥250
Thermal conductivity λ EN 12939 W/m K 0,032
Water absorption due to partial immersion EN 12087 % WL(T)3 ≤ 3,0
Fire classification EN 13501-1 Euroclass E

Dimensions 

30
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Plasterboard slab type A (EN 520)

Insulating panel EPS 250

Total panel weight 30 kgStraight head edges

Thinned longitudinal edges

DETAIL B
SCALE 5:1

SECTION A-A

Prefabricated buffering panel in plasterboard type H2 and EPS
Panel with low water absorption plasterboard slab. Excellent sealing for high humidity levels (bathrooms, kitchens). 
Slab colour: green

Available sizes
•	 2000x1200x45	mm	–	2,40	m2

Fire reaction class: B-s1, d0 (EN 13501-1)
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PE-MDXc 8x1 pipe oxygen barrier

UNI EN ISO 15875-2

The Emmeti PE-MDXc 8x1 pipe is a medium density polyethylene pipe, 
cross-linked by an electronic system and supplied with oxygen barrier in 
compliance with DIN 4726.
Thanks 5 layers order, the oxygen barrier is protected from mechanical 
damage and at the same time the thickness of the inner layer of crosslinked 
polyethylene is always equal to a 3-layer pipe equivalent measure. 
Emmeti PE-MDXc 8x1 5-layers pipe is in compliance with European refer-
ence standards and certified SKZ.
The PE-MDXc 8x1 pipe does not fall within the scope of application of the 
DIN 4724 technical standard of reference, since it applies to pipes having a 
greater outer diameter; however, on the basis of the technical features and 
the tests carried out, the PE-MDXc 8x1 pipe can be classified according to 
the application classes defined by the same standard.
Therefore, in compliance with the Ministerial Decree n° 37/08, on the 
safety of plants, the pipe feature a marking that precisely outlines its field 
of application, indicating the Classes of application (in terms of tempera-
ture and relative maintenance period) and the relative operating pressures 
for which it is suitable.
Of course, a certain pipe can belong to more than one application class. 

The production of the Emmeti PE-MDXc 8x1 pipe is subjected to various 
quality controls that verify:
•	suitability	of	raw	materials;
•	degree	of	cross-linking;
•	dimensional	features	of	the	pipes;
•	resistance	to	thermo-oxidation;
•	resistance	over	time	to	temperature	and	pressure;
•	oxygen	barrier	control;
thus ensuring high quality complying with the requirements of the standards.

3

5

2

1

4

1	 PE-MDXc
2	 Adhesive
3	 EVOH-oxygen barrier
4		Adhesive
5		PE-MDXc  

Technical data
Size: 8x1
Meters/pack: 100
Application classes/Operating pressures [bar]:
- Class 4/4 bar (DIN 4724)
- Class 5/4 bar (DIN 4724)
Oxygen permeability:
- <0,1 mg /(m2d) at 40 °C (DIN 4726)
- <0,34 mg /(m2d) at 80 °C (DIN 4726)
Density: 930 Kg/m3 (DIN 16892/DIN 16894)
Degree of reticulation: ≥60% (DIN 16892/DIN 16894)
Elasticity module: 500-600 MPa (DIN 16892/DIN 16894/DIN EN ISO 527-1)
Thinning at breaking point: 350-600 % (DIN EN ISO 6259-1)
Thermal conductivity: 0,4 W/(mK) (DIN 16892/DIN 16894/DIN 53479)
Coefficient of linear expansion: 0,15 mm/(m °C) (DIN 16892/DIN 16894/
DIN 53752)
Minimum radius of curvature: 5 x external diameter (DIN 4724/DIN 4726)
Water capacity: 0,028 l/m
Applications: heating systems

Impermeability to oxygen
Oxygen barrier: to prevent the diffusion of oxygen through the molecules of 
PE-MDXc, which would increase the aggressiveness of water towards the 
metallic components of the system (e.g. boiler), a layer of ethylene-vinyl 
alcohol (EVOH) is applied externally to the pipe, which makes it watertight, 
as required by DIN 4726.
The EVOH layer is also protected by a layer of glue and by an outer layer 
of PE-MDXc.
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Application classes - DIN 4724

Class Design
temperature TD

Time at TD 
(years)

Maximum 
temperature Tmax

Time at Tmax 
(years)

Malfunction
temperature Tmal

Time at Tmal 
(hours)

Range 
of use 

1 60 °C 49 80 °C 1 95 °C 100 Hot water (60 °C)

2 70 °C 49 80 °C 1 95 °C 100 Hot water (70 °C)

4

20 °C
+

40 °C
+

65 °C

2,5
+

20
+

25

70 °C 2,5 100 °C 100
Underfloor heating

and low temperature
radiators

5

20 °C 
+ 

60 °C 
+ 

80 °C

14 
+ 

25 
+ 

10

90 °C 1 100 °C 100 High temperature
radiators

Example of marking PE-MDXc 8x1 pipe
000 m EMMETI PE-MDXc EVOH Ø8X1.0 C DIN 16894 – DIN 4724 – Application class 4/4 bar, 5/4 bar – SKZ A 744 - oxygen barrier complying with DIN 4726 
- Made in EU H0

Key
000 m: Meters
PE-MDXc: Cross-linked medium density polyethylene type “c”
EVOH: Acronym indicating the presence of the oxygen barrier
Ø8X1.0: Nominal pipe sizes
C: Size class
DIN 16894: German reference standard for the general quality requirements and test methods for PE-MDXc pipes
DIN 4724 – Application class 4/4 bar, 5/4 bar: Application classes combined with operating pressure, in compliance with DIN 4724
SKZ A 744: SKZ certificate number
Oxygen barrier complying with DIN 4726: Impermeability to oxygen of the barrier (EVOH) in compliance with DIN 4726
Made in EU: Pipe produced in EU
H0: Reference of production

000 m EMMETI PE-MDXc EVOH Ø8X1.0 C DIN 16894 – DIN 4724 – Application class 4/4 bar, 5/4 bar – SKZ A 744 - oxygen barrier complying with DIN 4726 - Made in EU H0
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Duration of the stress 50  Years 

Regression curves of PE-MDXc 8x1 pipe

Diagram reading

The maximum allowable stress (σmax) for a duration of 50 years at a
certain temperature is identified by intersecting the line (vertical) relating
to 50 years with the line relating to the temperature.
The equivalent pressure value is calculated as follows:

pmax (bar) =   20 x σmax x Sp

D - Sp
where:
σmax = maximum allowable stress [MPa]
Sp = thickness of pipe [mm]
D =  external Ø of pipe [mm]
Note the operating pressure (pes), the safety coefficient will be equal to 
Ks=pmax/pes

Example:
Temperature of fluid = 60 °C
D  = 8 mm
Sp = 1 mm
Duration  =  50 years

pmax (bar)   =     20 x 6 x 1   =    120   =  17,1 bar
  8 - 1      7
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Gerpex RA 20x2 insulated pipe

Construction
Multilayer composite pipe for thermo-sanitary plants, made homogeneous 
and integral by means of a technologically advanced process through which 
a PE-Xb pipe (cross-linked polyethylene) is reinforced by an aluminium core 
(minimum thickness 0,2 mm), welded and externally coated by another 
PE-Xb layer.
The Gerpex RA pipe combines the traditional processing and duration bene-
fits of a tube made from plastic material, to the sturdiness and dimensional 
stability a metal pipe features at temperature and pressure conditions.

The diagram regards a linear dilation of 1 m of pipe, in function 
of the difference between the installation temperature and the 
temperature of use.
Linear expansion is calculated using the formula:
ΔL=α x Linst x (Toper  - Tinst)
where:
α: linear dilation coefficient, equal to 0,15 mm/(m °C)
Linst: lenght of pipe at the installation temperature [m]
Tinst: temperature at which the pipe is installed [°C]
Toper: temperature at which the pipe is used [°C]

Linear expansion
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CERT

A Cross-linked polyethylene inner pipe (PE-Xb).

B Bonding layer connecting the inner pipe to the aluminium pipe.

C Butt-welded aluminium pipe, thickness min 0,2 mm.

D Bonding layer connecting the outer pipe to the aluminium pipe

E Cross-linked polyethylene outer pipe (PE-Xb).

CERT
 and  sizes: Ø 16, Ø 20, Ø 26, Ø 32

Available versions
•	 	Gerpex	RA	20x2	pipe,	6	mm	insulation	thickness,	red	or	blue	insulation	

color, 50 m roll.

•	 	Gerpex	RA	20x2	pipe,	6	mm	or	9	mm	insulation	thickness,	gray	insulation	
color, roll 50 m. Suitable for type C installations (ref. attachment B of 
Presidential Decree 412/93).

•	 	Gerpex	RA	20x2	pipe,	13	mm	insulation	thickness,	blue	insulation	color,	50	
m roll. Suitable for type C installations (ref. attachment B of Presidential 
Decree 412/93).

Dimensions

Gerpex RA pipe external Ø mm 20
Gerpex RA pipe internal Ø mm 16
Wall thickness mm 2
Weight bare pipe Kg/m 0,13
Water content l/m 0,20
Insulation thickness mm 6/9/13
Pack insulated pipe (roll) m 50

Technical data
Classes of application (UNI ISO 21003 - table “Classification of the conditions 
of use”): 2/10 bar; 5/10 bar
Maximum operating temperature: 95 °C
Maximum operating pressure: 10 bar
Coefficient of linear expansion: 0,026 mm/m °C
Thermal conductivity: 0,43 W/m °C
Minimum radius of curvature: 5 x Ø tubo
Surface roughness of internal pipe: 7 µm
Class of reaction to fire: EL (EN 13501-1)

Technical data of insulating sheath
Material: Closed-cell expanded polyethylene, covered with a film in extruded 
PE-LD.
Thermal conductivity (at 40 °C): ≤0,040 W/mK (UNI EN ISO 8497). 
Class of reaction to fire: CL - S1 - d0 - d2 (EN 13501-1).
Thickness of covering: Compliant with attachment B- TAB 1 of Presidential 
Decree 412/93 for pipes that run within structures that do not face onto the 
exterior, nor onto heated rooms.
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Classification of the conditions of use (UNI ISO 21003)

Application
class

Design
temperature TD

Time at TD 
(years)

Maximum 
temperature Tmax

Time at Tmax 
(years)

Malfunction
temperature Tmal

Time at Tmal 
(hours)

Range 
of use 

1 60 °C 49 80 °C 1 95 °C 100 Hot water (60 °C)

2 70 °C 49 80 °C 1 95 °C 100 Hot water (70 °C)

4
20 °C

+
40 °C

+
60 °C

2,5

20

25

70 °C 2,5 100 °C 100 Underfloor heating
and radiators

5
20 °C

+
60 °C

+
80 °C

14

25

10

90 °C 1 100 °C 100 High temperature
radiators

Certification and quality
The features and performance of the Gerpex RA pipe are validated by 
numerous quality marks and international certifications. The Gerpex RA 
pipes have DVGW quality certificate due to the compliance to the Technical 
Regulation W542 of the prestigious German institution, and KIWA, for the 
compliance to UNI EN ISO 21003.

100 75
55
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Linear expansion of different materials in 10 m pipes with ΔT 50 
°C (values expressed in mm)
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Gerpex RA 20x2 pipe pressure drops

Insulating pipe in roll in elastomer foam

Suitable for the insulation of PE-MDXc 8x1 pipe 

Size: Ø8 mm
Thickness: 6 mm
Meters/pack: 80
Maximum operating temperature: +105 °C
Thermal conductivity: (a 0 °C) 0,033 W/mK; (a 40 °C) 0,040 W/mK
Permeability µ= 3000 W/m °C
Class of reaction to fire: BL - s3 - d0
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Shear for PE-MDXc 8x1 pipe
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Technical data
•	 	Body:	in	fibreglass	reinforced	nylon	6.6
•	 	O-ring:	in	EPDM
•	 	Tube	clip:	in	stainless	steel
•	 Maximum	temperature:	60	°C
•	 Minimum	temperature:	2	°C
•	 Maximum	pressure	at	60	°C:	2	bar
•	 Maximum	pressure	at	20	°C:	5	bar

Available models
•	 Straight	connector:	20x20	and	8x8

Ø BØ A

L ØA
[mm]

ØB
[mm]

L
[mm]

20x2 20x2 88

8x1 8x1  45

•	 Kit	2	straight	fittings	intercepted
 Suitable to intercept a circuit without draining the system.

L 1 L 2

ØA ØB

ØA
[mm]

ØB
[mm]

L2
[mm]

8x1 708x1 52

L1
[mm]

•	 Tee	connector,	20x20x20

ØB
[mm]

L
[mm]

L1
[mm]

20x2        113 72.5

L

ØB

L1

Connectors and distributors for multi-layer pipe 
Gerpex/Gerpex RA 20x2  
and single-layer pipe PE-MDXc 8x1
Push-fit connection fittings equipped with a double hydraulic sealing O-ring 
(inside PEX/AL/PEX 20x2 pipe, outside PE-Xc 8x1 pipe) and pipe-guide 
adaptor. The mechanical seal is ensured by a stainless steel ring fitted with 
teeth that grip the external wall of the pipes, placed behind the O-rings to 
prevent possible damage to the surface of the pipes. If necessary, the pipe 
can be disconnected from the fitting using the patented bayonet system. 
The 20x2 multilayer pipe will always be correctly inserted thanks to the 
small circular openings on the body, while the 8x1 pipe is helped by the 
transparent material terminals in this dimension are made of.

Bayonet
terminal

Double O-rings
(outside the pipe)

Stainless steel
tweezers

Nylon body Pipe guide

Pipe guide Nylon body

Stainless steel tweezers

Bayonet terminal
Double O-rings
(internal 20x2 pipe) O-ring
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•	 1-way	distributor,	20x8x20

ØA
[mm]

ØB
[mm]

8x1 20x2

78

ØA

96

ØB

•	 2-ways	distributor,	20x8x8x20

ØA
[mm]

ØB
[mm]

8x1 20x2

78

ØA

135

ØB

•	 1	way	opposed	distributor,	20x8x8x20

ØA
[mm]

ØB
[mm]

8x1 20x212
1

ØA

96

ØB
•	 2	ways	opposed	distributor,	20x8x8x8x8x20

ØA
[mm]

ØB
[mm]

8x1 20x212
1

ØA

 134

ØB
•	 Plug,	size	Ø20	or	Ø8
 Suitable for plugging unused holes of fittings and distributors of a 

matching size.

ØB
 

L
ØB

[mm]
L

[mm]

8x1 35

20x2 45

•	 Plug,	size	Ø20	or	Ø8
 Suitable to mark on the pipes 20 and  08 the correct insertion depth. Also 

provided in the manual supplied with the system, with each shipment.
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Pair of insulating shells
Material: closed-cell expanded polyethylene.
Edges with adhesive.

Available models:
•	 for	straight	connector	20x20;
•	 	for	Tee	connector;
•	 for	1-way	distributor;
•	 for	2-ways	distributor;
•	 for	1	way	opposed	distributor;
•	 for	2	ways	opposed	distributor.

Topway distribution manifolds

Available models:
•	 1”	x	(24x19),	from	2	to	12	ways;
•	 1”1/4	x	(24x19),	from	4	a	12	ways;
•	 1”	x	3/4”	Eurocone,	from	2	to	12	ways;
•	 1”1/4	x	3/4"	Eurocone,	from	6	to	12	ways;

Technical data
Maximum operating temperature: 90° C
Maximum working pressure: 16 bar
Head thread: G 1” female, G 1”1/4 female
Side ways thread: 24x19 male (gas thread of diameter 24 mm and 19 thread
per inch)), 3/4” Eurocone; takeoffs 50 mm.

To each Topway manifold way connect a distribution column in multilayer 
pipe Gerpex RA 20x2, then apply the distributing fittings for PE-MDXc 8x1 
pipe for the parallel connection of the Plasterboard modules.
For the maximum number of modules to be connected to each single 
distribution column (corresponding to one way of the Topway manifold), refer 
to the calculation examples given in this document, and to the indications 
in the thermo-technical project.

Pressure drops open valve + flow meter for Topway manifolds

∆p
 [m

ba
r]

0  Kv=0,03
0,5  Kv=0,03
1  Kv=0,03
1,5  Kv=0,08
2  Kv=0,19
2,5  Kv=0,33
3  Kv=0,49
3,5  Kv=0,61
TA  Kv=0,64

1000

1000

100

100
10

10
Q [ℓ/h]

TA =  Totally open. The values reported have been obtained with water at 
a temperature of 15 °C.

∆p =  ∆p supply + ∆p return; 
 =  number of turns of handwheel to open C	
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Performance of Plasterboard system, ceiling mounted

The performances of the Emmeti Plasterboard ceiling-mounting system have been certified by the laboratory WSPLab of Stuttgart according to the following 
standards:
– standard UNI EN 14037 "Ceiling mounted radiant panels supplied with water at temperature below 120" for the heating;
– standard UNI EN 14240 "Ventilation for buildings – Chilled ceilings - Tests and Rating" for cooling.

Yield Plasterboard system - ceiling heating (ref. UNI EN 14037)
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Key:
Pa  = specific heating capacity [W/m2]
Δθ = water temperature difference – reference [°C] = θw-θr = (θw1+θw2)/2 - θr 
θw = mean water temperature [°C] = (θw1+θw2)/2
θw1 = delivery water temperature [°C]
θw2 = return water temperature [°C]
θr = reference temperature [°C], that is the temperature of the environment to be heated
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Yield Plasterboard system - ceiling cooling (ref. UNI EN 14240)
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Key: 
Pa  = specific cooling capacity [W/m2]
Δθ = temperature difference reference – water [°C] = θr-θw = θr-(θw1+θw2)/2
θw = mean water temperature [°C] = (θw1+θw2)/2
θw1 = delivery water temperature [°C]
θw2 = return water temperature [°C]
θr = reference temperature [°C], that is the temperature of the environment to be heated
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Performance of Plasterboard system, wall mounted

The performances of the Emmeti Plasterboard wall-mounted system have been calculated according to UNI EN ISO 11855-2 "Design, Dimensioning, Installation 
And Control Of Embedded Radiant Heating And Cooling Systems - Part 2: Determination of the design heating and cooling capacity," using finite element method 
(FEM) carried out by the Department of Technical Physics at University of Padova.

Yield Plasterboard system - wall heating (ref. UNI EN ISO 11855-2)

Key: 
q = specific thermal power [W/m2]
ΔθH = logarithmic mean temperature difference:  
θv = delivery water temperature [°C]
θR = return water temperature [°C]
θi = temperature of the environment to be heated [°C]

ΔθH  = 
  | θV − θR |   
  | θV − θi  |
  | θR − θi  |

ln
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Yield Plasterboard system - Wall cooling (ref. UNI EN ISO 11855-2)
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Dimensioning of Plasterboard system

Plasterboard system– ceiling mounting
Determining the power values measured according to the standards: UNI 
EN 14240 – UNI EN 14037

Once the winter and summer thermal loads (sensitive capacity) have been 
defined, the plant is dimensioned on the worst condition base. 

The first calculation consists in evaluating the specific thermal load Pa [W/
m2] of the radiant panels in each room, obtained from the ratio between the 
thermal load of the room QN [W] and the surface of the radiant panels AF [m2].
The maximum radiating surface is on average the 70% of the actual surface 
(gross) of the ceilings for residential buildings. This is due to the constraint of 
the panels geometry and the type of connection to the columns. For a more 
precise definition of the active surface of the rooms it is recommended to 
draft a panels positioning layout.

Pa =   QN      [W/m2]     to be calculated per room
             AF

If the Pa value is higher than the limit value of the system, it will be 
necessary to provide another radiating surface (i.e. a wall) so as to obtain 
the necessary power.
If the Pa value is equal to or lower than the limit value of the system, from 
the thermal yield diagram it has to be determined the difference Δθ between 
the environment operating temperature θr and the mean water temperature 
θw for the room with the higher specific thermal load. 

It is obtained:

θw = θr – Δθ   [°C] cooling
θw = θr + Δθ   [°C] heating

Once the water thermal gradient has been defined σ  (recommended value 
about 3 °C), it is obtained the delivery temperature:

θw1 = θw – σ/2  [°C] cooling
θw1 = θw + σ/2  [°C] heating

Having determined the Pa value of the disadvantaged room (Pa max), it is 
obtained the radiating surface necessary for all other rooms, through the 
equation:

AF =    QN      [m2]
           Pa max 

where:
AF  : room radiating surface [m2]
QN : room thermal load [W]
Pa max: specific thermal load of the disadvantaged room [W/m2]

The plasterboard system envisages radiant panels consisting of modules 
with an uniform development of the surface and circuits. Each module has a 
surface Ap1 of 1,2 m2 and a circuit length of about 21 m. The 500x1200 mm 
panel has a surface of 0,6 m2 and represents the submultiple of a module; 
it has to be connected in series to another similar panel to form a module 
and obtain a self-balanced distribution of the panels flow rates.
In order to define the number of modules NM to be assigned to the rooms it 
suffices to divide the active surface by the module surface:

NM  =    AF     =     AF     
             Ap1              1,2

Calculation of flow rates and pressure drops

The water flow qw [l/h] in the single radiant modules is calculated by means 
of the equation: 

qw =    Pa ·  Ap1     [l/h]  (1.1)
            1,163  ·  σ

Where Ap1 is the module surface (1,2 m2).

Calculation of flow rates and pressure drops in Cooling
Assuming a maximum power emitted by the modules in summer operating 
conditions, it is necessary a water temperature over the dew point, which for 
summer conditions (temperature 26 °C - relative humidity 50 %) according 
to the project is 14,8°C.

By applying a minimum temperature (delivery) θw1 of 16 °C and considering 
a temperature difference of 3 °C, the return temperature will be:

θw2 = θw1 + σ = 16 + 3 = 19 °C

and a mean water temperature of:

θw =    θw1 +  θw2     =     16 + 19    =   17,5 °C
                     2                        2
It derives a difference Δθ between the operating temperature of the 
environment θr and the mean water temperature θw:

Δθ = θr - θw = 26 – 17,5 = 8,5 °C

From the cooling yield diagram, with Δθ = 8,5 °C it is obtained a specific 
cooling capacity of:

Pa = 44 W/m2

The flow rate per single module (1,2 m2) will be (see 1.1):

qw =      44 · 1,2    =   15 l/h
            1,163 · 3

The pressure drop per single module (pipe length DN8 = 22m) will be 0,022 
bar.

Example of calculation
Column in multilayer pipe DN20x2 L=15 m delivery + 15 m return, no. 14 
single Plasterboard modules (1,2 m2), Topway manifold with flow meters.
qw column = 15 · 14 = 210 l/h.
Δptot = Δp module + Δp column + Δp manifold = 0,022 + 0,108 + 0,031 = 
0,161 bar
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Calculation of flow rates and pressure drops in Heating
Considering the maximum power emitted by the modules under winter 
operation conditions Pa = 54 W/m2 (see Table 1), from the yield diagram or 
from the radiant panel specific equation it will be obtained the value Δθ.
Δθ  =  12 °C
This value allows obtaining the mean water temperature θw:

θw = Δθ + θr = 12 + 20 = 32 °C

Considering a temperature difference σ of 3 °C, the delivery temperature 
will be:

θw1 = θw +
   σ   = 32 + 1,5 = 33,5 °C

             2

The flow rate per single module (1,2 m2) will be (see 1.1):

qw =       54 · 1,2     =   18,6 l/h
             1,163 · 3

The pressure drop per single module (pipe length DN8 = 22 m) will be 0,03 
bar.

Example of calculation
Column in multilayer pipe DN20x2 L=15 m delivery + 15 m return, no. 14 
single Plasterboard modules (1,2 m2), Topway manifold with flow meters.
qw column = 18,6 · 14 = 260 l/h.
Δptot = Δp module + Δp column + Δp manifold = 0,03 + 0,165 + 0,041 = 
0,236 bar

Calculation of flow rates and pressure drops in Heating + Cooling
In the southern Europe countries such as Italy, the most strenuous weather 
condition for a radiant system is, on average, summer. In this case, it is 
recommended to size the radiant ceiling systems in cooling, and obtain 
subsequently the operating conditions of the plant in heating with the 
same flow rate.

Example of calculation
Assuming a radiant ceiling with specific thermal load Pa in cooling = 44 W/
m2 (as for the previous example in cooling).
Water thermal gradient σ = 3 °C
Flow rate per single module (1,2 m2) = 15 l/h

1st case: Pa in heating = 40 W/m2

(equivalent to one module power equal to 40 · 1,2 = 48 W/module)

From (1.1) it results a water thermal gradient value as follows:

σ   =     40 · 1,2      =  2,7 °C
           1,163 · 15

The value Δθ of a module is obtained from the yield diagram or from the 
specific equation resulted in the Test Report:

Δθ = 
    Pa    1/1,082  =   40 · 1,2  1/1,082  = 10,8 °C

          3,664   3,664

This value allows obtaining the mean water temperature θw:

θw = Δθ + θr = 10,8 + 20 = 30,8 °C

The delivery temperature will be:

θw1 = θw +
   σ   =   30,8  +

   2,7   
=  32,1 °C

            2             2

2nd case - Pa in heating = 54 W/m2

(maximum value in heating for the radiant ceilings), equivalent to a single 
module power equal to 54 · 1,2 = 64,8 W/module

From (1.1) it results a water thermal gradient value as follows:

σ   =     54 · 1,2      =  3,7 °C
           1,163 · 15

The value Δθ of a module is obtained from the yield diagram or from the 
specific equation resulted in the Test Report:

Δθ =     Pa    1/1,082    =  54 · 1,2  1/1,082  = 14,2 °C
          3,664   3,664

This value allows obtaining the mean water temperature θw:

θw = Δθ + θr = 14,2 + 20 = 34,2 °C

The delivery temperature will be:

θw1 = θw +   σ   =   34,2  +   3,7   =  36 °C
            2             2
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Plasterboard system – wall mounting
Determining the power values calculated according to the standard: UNI 
EN ISO 11855.
The preliminary considerations made for the radiant ceilings are valid also 
for the wall-mounting systems.
If the Pa value is equal to or lower than the limit value of the system, from 
the thermal yield diagram it has to be determined the logarithmic mean 
difference ΔθH between the environment operating temperature θi and 
the mean water temperature θm for the room with the higher specific 
thermal load.

ΔθH  = 
  | θV − θR |   
  | θV − θi  |
  | θR − θi  |

ln

Given the slight differences the calculation implies, as an example it is 
considered the value ΔθH as being the difference between the environment 
operating temperature θi and the arithmetic mean of the water temperature 
θm. It is obtained:

θm = θi – ΔθH [°C] cooling
θm = θi + ΔθH [°C] heating

Once the water thermal gradient has been defined σ (recommended value 
3 °C), it is obtained the delivery temperature:

θV = θm – σ/2  [°C] cooling
θV = θm + σ/2  [°C] heating

In order to define the number of modules Nm to be assigned to the rooms it 
suffices to divide the active surface by the module surface:

NM  =    AF     =     AF     
             Ap1              1,2

Calculation of flow rates and pressure drops

The water flow qw [l/h] in the single radiant modules is calculated by means 
of the equation: 

qw =    Pa ·  Ap1     [l/h]  (1.1)
            1,163  ·  σ

Where Ap1 is the module surface (1,2 m2).

Calculation of flow rates and pressure drops in Cooling
Assuming a maximum power emitted by the modules in summer operating 
conditions, it is necessary a water temperature over the dew point, which for 
summer conditions (temperature 26 °C - relative humidity 50 %) according 
to the design is 14,8 °C.

By applying a minimum temperature (delivery) θv of 16 °C and considering 
a temperature difference of 3°C, the return temperature will be:

θR = θV + σ = 16 + 3 = 19 °C

and a mean water temperature of:

θm =    θV +  θR     =     16 + 19    =   17,5 °C
                    2                      2

It is obtained a difference Δθ between the operating temperature of the 
environment θi and the mean water temperature θm:

Δθ = θi - θm = 26 – 17,5 = 8,5 °C

From the cooling yield diagram, with ΔθH = 8,5 °C it is obtained a specific 
cooling capacity value:

Pa = 37 W/m2

The flow rate per single module (1,2 m2) will be (see 1.1):

qw =      37 · 1,2    =   12,7 l/h
            1,163 · 3

The pressure drop per single module (pipe length DN8 = 22m) will be 0,018 
bar.

Example of calculation
Column in multilayer pipe DN20x2 L=15 m delivery + 15 m return, no. 14 
Plasterboard modules, Topway manifold with flow meters.
qw column = 12,7 · 14 = 178 l/h.
Δptot = Δp module + Δp column + Δp manifold = 0,018 + 0,023 + 0,077 = 
0,118 bar
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Calculation of flow rates and pressure drops in Heating
Considering the power emitted by the modules under winter operation 
conditions Pa = 100 W/m2 (see Table 1), from the yield diagram or from the 
radiant panel specific equation it will be obtained the value Δθ.
ΔθH  =  22 °C
This value allows obtaining the mean water temperature θm:

θm = ΔθH + θi = 22 + 20 = 42 °C

Considering a temperature difference σ of 3 °C, the delivery temperature 
will be:

θV = θm +   σ   = 42 + 1,5 = 43,5 °C
           2

The flow rate per single module (1,2 m2) will be (see 1.1):

qw =    100 · 1,2    =   34,4 l/h
           1,163 · 3

The pressure drop per single module (pipe length DN8 = 22m) will be 0,087 
bar.

Example of calculation
Column in multilayer pipe DN20x2 L=15 m delivery + 15 m return, no. 8 
single Plasterboard modules (1,2 m2), Topway manifold with flow meters.
qw column = 34,4 · 8 = 275 l/h.
Δptot = Δp module + Δp column + Δp manifold = 0,087 + 0,043 + 0,184 = 
0,31 bar

Calculation of flow rates and pressure drops in Heating + Cooling
As for the ceiling mounting system, it is recommended to size the radiant 
wall systems in cooling, and subsequently obtain the operating conditions 
of the plant in heating with the same flow rate.

Example of calculation
Assuming a radiant wall with specific thermal load Pa in cooling = 37 W/m2 
(as for the previous example, starting from the constraint on the dew-point 
temperature).
Water thermal gradient σ = 3 °C
Flow rate per single module (1,2 m2) = 12,7 l/h

1st case: Pa in heating = 40 W/m2

(equivalent to one module power equal to 40 · 1,2 = 48 W/module)

From (1.1) it results a water thermal gradient value as follows:

σ   =     40 · 1,2      =  3,25 °C
          1,163 · 12,7

The value ΔθH of a single module is obtained from the yield diagram: 

ΔθH  =  8,5 °C

This value allows obtaining the mean water temperature θm:

θm = ΔθH + θi = 8,5 + 20  =  28,5 °C

The delivery temperature will be:

θV = θm +   σ   =   28,5  +   3,25   =  30,12 °C
          2            2

2nd case - Pa in heating = 80 W/m2

(equivalent to one module power equal to 80 · 1,2 = 96 W/module)

From (1.1) it results a water thermal gradient value as follows:

σ   =      80 · 1,2       =  14,8 °C
           1,163 · 12,7

The value ΔθH of a module is obtained from the yield diagram:

ΔθH =  17,5 °C

This value allows obtaining the mean water temperature θm:

θm = ΔθH + θi = 17,5 + 20 = 37,5 °C

The delivery temperature will be:

θV = θm +   σ   =   37,5  +   14,8   =  44,9 °C
          2            2
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Installation of Plasterboard system

Operating conditions
Plasterboard panels must be installed in dry environments, provided with
windows, at temperatures not below 4 °C and not over 40 °C, even to
avoid problems when slabs are filled.
The operating conditions of the plant must follow the limits indicated below:
- Maximum temperature: 60 °C
- Minimum temperature: 2 °C
- Maximum pressure at 60 °C: 2 bar
- Minimum pressure at 20 °C: 5 bar

Plasterboard system installation steps
For the correct installation of plasterboard system follow the steps indicated 
below:
-  assemble the plasterboard metal structure (in charge of the drywall 

installer);
-  install the other plants (i.i. electrical plant);
-  install the panels (in charge of the drywall installer);
-  lay the main lines (Gerpex RA DN20) from the Topway manifold and fit 

the push-in fittings;
-  connect the panels to the lines;
-  testing under pressure;
-  buffer with plasterboard the lines paths (in charge of the drywall installer) 

and final plastering;

Ceiling installation of the Plasterboard system
The Plasterboard panels can be installed on normal metallic structures for 
plasterboard slabs, simple and double type for false ceilings, or in adherence 
to the ceiling, in case the suspended structure cannot be mounted. 
It is recommended to install on a double suspended structure, for the 
mechanical sturdiness of the system and the aesthetic result of the false 
ceiling. The installation easiness of the Plasterboard panels is due to the 
type of coupled slabs (plasterboard+polystyrene), which are suitable to be 
fastened to standard structures for false ceilings, according to the traditional 
modes of the plasterboards slabs.
The flow (allowed load) of the structure must be verified (Standard UNI EN 
13964) in relation of:
- weight of the panels (refer to technical data) and of the structure;
- accidental overloads;
- weight of any sound/thermal insulation material;
- action of the wind (pressure, depressure);
- seismic action.
The components of other systems (e.g. electric, heating, conditioning, 
fire-proof and safety systems), which are installed between the false ceiling 
and the floor slab, must not weigh on the metallic structure but be anchored 
to the above floor slab. If this cannot be implemented, such
weights must be calculated when verifying the metallic structure.

Double structure false ceiling section
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Simple structure false ceiling section
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Example of installation. View from the bottom
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Wall installation of the Plasterboard system
Plasterboard panels can be fastened on normal metallic structures for plas-
terboards, making a false wall mounted on guides and C-uprights or placing 
them along C or Omega profiles.
The structure with C-uprights allows the passage of the panel supply columns 
inside the holes set on the profiles and to apply further layers of sound-thermal 
insulation between the uprights of the structure.
Panels must be fastened vertically, with the long side parallel to the uprights.
The application of panels dry lining a wall by gluing and tiling is not allowed, 
as the circuit supply columns would not have enough space to pass.

False wall installed on a structure with C-uprights
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Adhering false wall
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Protection of the system
For the purpose of protect the system, the installation of a deareator 
(device that divides bubbles and micro air bubbles) and a y filter is required, 
as well as treating the water of the system by means of the appropriate 
anti-algae-anti-limestone protective.

Safety devices
The installation of a safety device (safety thermostat) that operates even in 
absence of power and capable to block the delivery flow to the Plasterboard 
panels is required, in case the temperature exceeds 50 °C (the maximum 
temperature allowed).
For cooling systems operating during the summer season, the adjustment 
system must avoid exceeding the dew point, blocking the circulation of the 
panels, if required.
It is recommended to verify if any automatic filling or restoration device has 
been excluded, before starting the system, preventing the building from any 
flooding in case of accidental events.

Operation in cooling
In case of plants operating in cooling as well, it is necessary for the 
environment to be provided with a suitable air treatment system (e.g. one or 
more dehumidifiers, controlled by a climatic controller, such as PCOC or RCE).
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Example of installation



44



45

EMMETI  RAY MODULE

Metallic modules ceiling-mounting 
radiant heating and cooling system
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Ray Module consists of two circuits made with a PE-MDXc 8x1 pipe with 
oxygen barrier combined with an aluminium thin sheet glued to the coating 
panel, to be installed on a 24 mm T-shaped suspended structure. The upper 
part of the exchanger is insulated by means of a 30 mm thick EPS slab. The 
panels are connected with push-fit fittings.
The design features and materials used (aluminium, both for the square panel 
and for the heat distributing slats) make the Ray Module radiant panel a 
highly energy-efficient solution with lowest thermal inertia.

Emmeti Ray Module system

Ray Module is a radiant ceiling climate control system intended for buildings 
for tertiary and commercial use and for use in hospitals, schools and exhi-
bitions where there is a suspended false ceiling accessible for inspection. 
The reduced thermal needs of new buildings allows to obtain the high 
thermohygrometric comfort level produced by cold radiant ceilings also 
for heating purposes. With the radiant ceiling, the air treatment system 
will be designed for reduced capacities with clear benefits in terms of 
overall dimensions of the conduits, sensation of well-being in the rooms 
and energy savings.
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Examples of Ray Module system plant

DIAGRAM 1 - Example of installation with Ray Module square radiant panels and high temperature heating bodies
 (the diagram is illustrative only)

* The volume of the open manifold/accumulator is defined in function of the potentiality of the heat pump.
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DIAGRAM 1 - Example of Installation with direct delivery Ray Module square radiant panels
 (the diagram is illustrative only)

* The volume of the open manifold/accumulator is defined in function of the potentiality of the heat pump.
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Main components of Ray Module system

Metal radiant square panel
Metal panel 600x600 mm for the realization of radiant ceilings inspected 
formed from squares of 600x600 mm standard dimensions, installed on the 
“T” structures at view with the base 24 mm. Constituted by an aluminum 
radiating surface, white color 6/10 thickness, with lowered profile 8
mm at a right angle, coupled to an insulating layer (30 mm thickness) in 
EPS 100 or rock wool, inside with 2 circuits in PE-MDXc 8x1 pipe with 
oxygen barrier.

Metal passive square panel
Metal panel 600x600 mm for the realization of false ceilings in-
spected formed from squares of 600x600 standard dimensions, 
installed on the "T" structures at view with the base 24 mm. 
Constituted by an aluminum surface, white color 6/10 thickness, with 
lowered profile 8 mm at a right angle, coupled to an insulating layer (30 
mm thickness) in EPS 100 or rock wool.

PE-MDXc 8x1 pipe oxygen barrier
Used to connect the square radiant panels to the connectors/distributors.

UNI EN ISO 15875-2

Gerpex RA 20x2 insulated pipe
Used to built the distribution columns (starting from the single way of the 
Topway manifold, up to the connectors/distributors).

Connectors/distributors
In nylon with quick-fit connectors for multilayer pipe 20x2 and PE-MDXc 
8x1 pipe.

Topway distribution manifold
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Product range

Metal radiant square panel

Available sizes
•	 600x600	mm	–	2	internal	circuits	–	0,36	m2

 Weight square panel with insulating layer in EPS: 1,12 kg
 Weight square panel with insulating layer in rock wool: 2,6 kg

EPS technical data Norm U.M. Referring
Type EN 13163 EPS 100
Compression resistance EN 826 kPa ≥100
Thermal conductivity λ EN 12939 W/mK 0,036
Water absorption due to partial immersion EN 12087 % WL(T) 3 ≤ 3
Fire classification EN 13501-1 Euroclass E

 

 

Rock wool technical data Norm U.M. Referring
Nominal density ( +/- 10%) EN 1602 kg/m³ 155
Compression resistance EN 826 CS(10) ≥70
Thermal conductivity λ EN 13162 / EN 12667 W/mK 0,040
Declared thermal resistance RD EN 13162 m2W/K 0,75
Fire classification EN 13501-1 Euroclass A1

Pipe technical data Norm U.M. Referring
Type DIN 4724 PE-MDXc
Size mm 8x1
Oxygen permeability DIN 4726 mg/(m2 d) ≤ 0,32 (40 °C)
Thermal conductivity λ DIN 52612 W/mK 0,4
Average linear expansion coefficient mm/m °C 0,15
Degree of reticulation UNI EN 579 % ≥ 60
Minimum radius of curvature mm 5 x D pipe
Medium surface roughness µ 7
Lenght of individual circuit m 1,7 (2,2 includes free ends)
Circuit/passage lenght cm Serpentine 10
Water capacity l/m 0,028
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Pressure drop referred to one square panel 
with 2 circuits (total PE-MDXc 8x1 pipe length 4,4 m)

1
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100

10 100

Perdite di carico quadrotto Ray Module (doppio circuito - 4,4 m)

Acqua a 14 °C
Acqua a 35 °CΔ

p 
[k

Pa
]

Q  [l/h]

Construction

Elemento radiante
metallico 60x60 cm

Isolante 30 cm

Tubo 8x1 
con lamella AL

Dimensions
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Metallic radiant element
60 x 60 cm

Insulation 30 mm

8x1 pipe
with AL thin sheet

Key
  Water at 14 °C
  Water at 35 °C
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Metal radiant square panel

Available sizes
•	 600x600	mm	–0,36	m2

 Weight square panel with insulating layer in EPS: 0,82 kg
 Weight square panel with insulating layer in rock wool: 2,27 kg

EPS technical data Norm U.M. Referring
Type EN 13163 EPS 100
Compression resistance EN 826 kPa ≥100
Thermal conductivity λ EN 12939 W/mK 0,036
Water absorption due to partial immersion EN 12087 % WL(T) 3 ≤ 3
Fire classification EN 13501-1 Euroclass E

 

 

Rock wool technical data Norm U.M. Referring
Nominal density ( +/- 10%) EN 1602 kg/m³ 155
Compression resistance EN 826 CS(10) ≥70
Thermal conductivity λ EN 13162 / EN 12667 W/mK 0,040
Declared thermal resistance RD EN 13162 m2W/K 0,75
Fire classification EN 13501-1 Euroclass A1

Dimensions

30

575

9

A
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PE-MDXc 8x1 pipe oxygen barrier
Consult the chapter given in the Plasterboard section.

UNI EN ISO 15875-2

Gerpex RA 20x2 insulated pipe
Used to built the distribution columns (starting from the single way of the 
Topway manifold, up to the connectors/distributors).
Consult the chapter given in the Plasterboard section.

Insulating pipe in roll in elastomer foam
Consult the chapter given in the Plasterboard section.

Shear for PE-MDXc 8x1 pipe

Connectors/distributors
In nylon with quick-fit connectors for multilayer pipe 20x2 and PE-MDXc 
8x1 pipe.
Consult the chapter given in the Plasterboard section.

Pair of insulating shells
Consult the chapter given in the Plasterboard section.

Topway distribution manifold
For the technical data and the versions available refer to the chapter in the 
Plasterboard section.
For each Topway manifold way, connect a distribution column in multilayer 
pipe Gerpex RA 20x2 then  fit, through the distributing fittings, the square 
panels series, connected to each other in parallel.
For the maximum number of square panels to be connected in series to each 
other and for the maximum number of square panels in series to connect in 
parallel to each single distribution column (corresponding to a single way 
of the Topway manifold), refer to the calculation examples given in this 
document, and to the indications of the thermo-technical project.
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Performance of Ray Module system

The performances of the Emmeti Ray Module system have been calculated according to UNI EN ISO 11855-2 "Design, Dimensioning, Installation and Control 
of Embedded Radiant Heating and Cooling Systems - Part 2: Determination of the design heating and cooling capacity," using finite element method (FEM) 
carried out by the Department of Technical Physics at University of Padova.

Yield Ray Module system - heating (ref. UNI EN ISO 11855-2)
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Yield Ray Module system - cooling (ref. UNI EN ISO 11855-2)
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Key: 
q = specific thermal power [W/m2]
ΔθH = logarithmic mean temperature difference:   
θv = delivery water temperature [°C]
θR = return water temperature [°C]
θi = temperature of the environment to be heated [°C]

ΔθH  = 
  | θV − θR |   
  | θV − θi  |
  | θR − θi  |

ln
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Dimensioning of Ray Module system

The power values have been measured according to the standard: UNI EN 
ISO 11855.

Once the winter and summer thermal loads (sensitive capacity) have been 
defined, the plant is dimensioned on the worst condition base. 

The first calculation consists in evaluating the specific thermal load Pa 
[W/m2] of the radiant square panels in each room, obtained from the ratio 
between the thermal load of the room QN [W] and the surface of the radiant 
panels AF [m2]. 
The maximum radiating surface is on average the 70% of the actual ceiling 
surface (gross), taking into consideration the modules occupied by lamps, 
diffusers of the ventilation systems, safety and fire protection systems etc.
For a more precise definition of the active surface of the premises it is 
recommended to draft a square panels positioning layout.

Pa =   QN      [W/m2]     to be calculated per room
             AF

If the Pa value is higher than the limit value of the system, it will be 
necessary to provide another radiating surface (i.e. a wall) so as to obtain 
the necessary power.
If the Pa value is equal to or lower than the limit value of the system, from 
the thermal yield diagram it has to be determined the logarithmic mean 
difference ΔθH between the environment operating temperature θi and 
the mean water temperature θm for the room with the higher specific 
thermal load.

ΔθH  = 
  | θV − θR |   
  | θV − θi  |
  | θR − θi  |

ln

Given the slight differences the calculation implies, as an example it is con-
sidered the value ΔθH as being the difference between the environment op-
erating temperature θi and the arithmetic mean of the water temperature θm. 
It is obtained:

θm = θi – ΔθH   [°C] cooling
θm = θi + ΔθH   [°C] heating

Once the water thermal gradient has been defined σ  (recommended value 
about 3 °C), it is obtained the delivery temperature:

θV = θm – σ/2  [°C] cooling
θV = θm + σ/2  [°C] heating

Having determined the Pa value of the disadvantaged room (Pa max), it is 
obtained the radiating surface necessary for all other rooms, through the 
equation:

AF =    QN      [m2]
           Pa max 

where:
AF  : room radiating surface [m2]
QN : room thermal load [W]
Pa max: specific thermal load of the disadvantaged room [W/m2]

The Ray Module system envisages radiant square panels with an uniform 
development of the surface and circuits. Each square panel has the surface 
Ap1 of 0,36 m2 with two circuits having 2,2 m length (including the free ends). 

In order to define the number of square panels NM to be assigned to the 
rooms it suffices to divide the active surface by the square panel surface:

NM  =    AF     =     AF     
             Ap1            0,36

Calculation of flow rates and pressure drops

The water flow qw [l/h] in the single radiant modules is calculated by means 
of the equation: 

qw =    Pa ·  Ap1     (1.1)
            1,163  ·  σ
Where Ap1 is the module surface (0,36 m2).

Calculation of flow rates and pressure drops in Cooling
Assuming a maximum power emitted by the modules in summer operating 
conditions, it is necessary a water temperature over the dew point, which for 
summer conditions (temperature 26 °C - relative humidity 50 %) according 
to the design is 14,8 °C.

By applying a minimum temperature (delivery) θV of 16 °C and considering 
a temperature difference of 3 °C, the return temperature will be:

θV = θR + σ = 16 + 3 = 19 °C

and a mean water temperature of:

θm =    θV +  θR     =     16 + 19    =   17,5 °C
                   2                      2

It is obtained a difference Δθ between the operating temperature of the 
environment θi and the mean water temperature θm:

ΔθH = θi - θm = 26 – 17,5 = 8,5 °C

From the cooling yield diagram, with ΔθH = 8,5 °C, it is obtained a specific 
cooling capacity of:

Pa = 90 W/m2

The flow rate per single square panel will be (see 1.1):

qw =    90 · 0,36    =   9,3 l/h
            1,163 · 3

It is recommended to connect maximum no. 4 square panels per each series 
and no. 7 series per each column, that is 28 square panels per column 
(10,08 m2) total.

Example of calculation
No. of square panels in series: 4
Total series flow rate: 9,3 · 4 = 37,2 l/h
Total length of the pipe DN8x1 = 4,4 · 4 = 17,6 m
Total pressure drop of the series: 0,09 bar.
No. of series per column = 7 series
Total flow rate per column qw = 37,2 · 7 = 260 l/h

Column in multilayer pipe DN20x2 L=15 m delivery + 15 m return, no. 28 Ray 
Module square panels, Topway manifold with flow meters.
Δptot = Δp series + Δp column + Δp manifold = 0,09 + 0,045 + 0,165 = 0,3 bar
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Calculation of flow rates and pressure drops in Heating
Considering the maximum power emitted by the modules under winter 
operation conditions Pa = 54 W/m2 (see Table 1), the value Δθ is obtained 
from the yield diagram.

ΔθH  =  7,5 °C

This value allows obtaining the mean water temperature θm:

θm = ΔθH + θi = 7,5 + 20 = 27,5 °C

Considering a temperature difference σ of 3 °C, the delivery temperature 
will be:

θV = θm +   σ   = 27,5 + 1,5 = 29 °C
           2

The flow rate per single square panel will be (see 1.1):

qw =     54 · 0,36    =   5,6 l/h
             1,163 · 3

It is recommended to connect maximum no. 6 square panels per each series 
and no. 7 series per each column, that is 42 square panels per column 
(15,12 m2) total.

Example of calculation
No. of square panels in series: 6
Total series flow rate: 5,6 · 6 = 33,6 l/h
Total length of the pipe DN8x1 = 4,4 · 6 = 26,4 m
Total pressure drop of the series: 0,11 bar.
No. of series per column = 7 series
Total column flow rate qw = 33,6 · 7 = 235 l/h

Column in multilayer pipe DN20x2 L=15 m delivery + 15 m return, no. 42 Ray 
Module square panels, Topway manifold with flow meters.
Δptot = Δp series + Δp column + Δp manifold = 0,11 + 0,035 + 0,135 = 0,28 bar

Calculation of flow rates and pressure drops in Heating + Cooling
It is recommended to size the radiant ceiling systems in cooling, and obtain 
subsequently the operating conditions of the plant in heating with the 
same flow rate.

Example of calculation
Assuming a radiant ceiling with specific thermal load Pa in cooling = 90 W/
m2 (as for the previous example).
Water thermal gradient σ = 3 °C
The flow rate of one square panel will be (see 1.1):

qw = 9,3 l/h

Distribution system consisting of maximum no. 4 square panels per each 
series and no. 7 series per each column, that is 28 square panels per column 
(10,08 m2) total.

Pa in heating = 54 W/m2

equivalent to a square panel power equal to 54 · 0,36 = 19,44 W/square panel

From (1.1) it results a water thermal gradient value as follows:

σ   =    54 · 0,36      =  1,8 °C
           1,163 · 9,3

The value ΔθH of a module is obtained from the yield diagram:

ΔθH =  7,5 °C

This value allows obtaining the mean water temperature θm:

θm = ΔθH + θi = 7,5 + 20 = 27,5 °C

The delivery temperature will be:

θV = θm +   σ   =   27,5  +   1,8    =  28,4 °C
          2          2
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Installation of Ray Module system

The Ray Module system is modular and can be easily assembled; the 
installation is carried out using an appropriate standard T-shaped exposed 
structure with 24 mm base and a minimum capacity of 13 kg/m2.
The radiant elements must be connected between them using the specific 
quick coupling fittings 8x1.
The pipe 8x1 pieces of the element are connected to the last element of 
the series. 
The head square panel of every series is connected to lines of multilayer 
pipe Gerpex RA 20x2 coming from the distribution manifold, by means of 
the appropriate quick coupling fittings 20x2 - 8x1.

Possible Ray Module system configurations (series)

For the maximum number of square panels to be connected in series to each 
other, and for the maximum number of square panels in series to connect in 
parallel to one distribution column in multilayer Gerpex RA 20x2 pipe, refer 
to the calculation examples given in this document, and to the indications 
of the thermo-technical project.
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Safety devices
The installation of a safety device (safety thermostat) that operates even 
in absence of power and capable to block the delivery flow to the Ray 
Module square panels is required, in case the temperature exceeds 50 °C 
(the maximum temperature allowed).
For cooling systems operating during the summer season, the adjustment 
system must avoid exceeding the dew point, blocking the circulation of the 
panels, if required.
It is recommended to verify if any automatic filling or restoration device has 
been excluded, before starting the system, preventing the building from any 
flooding in case of accidental events.

Operation in cooling
In case of plants operating in cooling as well, it is necessary for the 
environment to be provided with a suitable air treatment system (e.g. one or 
more dehumidifiers, controlled by a climatic controller, such as PCOC or RCE).

1" TS

DeaeratorY filter

Safety thermostatPressure 
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Ball
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Valves to be closed after
the final test

 Radiant system 
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Square 
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Boiler Distributors

Protection of the system
For the purpose of protect the system, the installation of a deareator 
(device that divides bubbles and micro air bubbles) and a y filter is required, 
as well as treating the water of the system by means of the appropriate 
anti-algae-anti-limestone protective.
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EMMETI  WALL

Under plaster radiant heating 
and cooling system
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wall and ceiling mounting plants; their application has to be based on the 
size of the rooms and the related view factors (EN ISO 7726).
The reference standard is UNI EN 1264.

Emmeti Wall system

Emmeti Wall is the range of products for wall-mounting radiant systems 
with pipes "embedded" in the plaster.
The extremely versatile serpentine design allows using all surfaces available.
The radiant walls represent an alternative or integration to traditional radiant 
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System 8
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TS

TS

Examples of Emmeti Wall system plant

Diagram 1 -  Example of installation with high temperature Emmeti Wall circuits and low temperature underfloor circuits - system 12
 Heat pump circuit with protection and external plate exchanger (the diagram is illustrative only)
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* The volume of the open manifold/accumulator is defined in function of the potentiality of the heat pump.

Quadrotti radianti a parete
Emmeti Wall

Boiler Niña S

Room temperature/humidity
T/H sensor

Circuiti a pavimento
Emmeti UnderFloor Heating 

System

Open manifold *

Remote terminal with display
(optional)

Floor Control 
Unit HE

Dehumidifier
Dumy Floor

Climatic controller PCOC

Expansion 
vessel

Chrono-
thermostat 

Smarty

Circulator

Plate 
exchanger

Circulator

Electric box with 
safety thermostat

Electric box with 
safety thermostat

Topway 
manifolds

Tank ETW *
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Diagram 2 -  Example of installation with direct delivery Emmeti Wall circuits - system 8
 (the diagram is illustrative only)

* The volume of the accumulator is defined in function of the potentiality of the heat pump.

Heat pump
Mirai SMI

Radiant wall circuits
Emmeti Wall

Topway 
manifolds

Dehumidifier
Dumy Floor

Expansion 
vessel

Tank ETW *

Electric box with 
safety thermostat

User terminal Crono TH

Overpressure 
valve
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Main components of Emmeti Wall system

PE-MDXc 8x1 or PE-Xc 12x2 pipe oxygen barrier
Used to built radiant circuits.

UNI EN ISO 15875-2

Topway distribution manifold -  
Mixing group
The single circuits of the system 12 are connected directly to the ways of the 
Topway manifold by means of the monoblocco seal for PE-Xc 12x2 - 24x19 
pipe.
As regards system 8, to every distribution manifold way can be connected 
a Gerpex RA 20x2 distribution column, to which are connected in parallel 
up to 10 radiating circuits by means of the appropriate push-fit fittings.
For indications on the power, capacities and lengths of single circuits refer 
to the sections on sizing and installation.

 

Guide for PE-MDXc 8x1 and PE-Xc 12x2 pipe 
anchoring

Gerpex RA 20x2 insulated pipe (only for system 8)
Used only for the system 8 to built the distribution columns (starting from 
the single way of the Topway manifold, up to the connectors/distributors).

Connectors/distributors
In nylon with quick-fit connectors for multilayer pipe 20x2 and PE-MDXc 
8x1 pipe.
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PE-Xc 12x2 pipe oxygen barrier
As regards the PE-MDXc pipe, refer to the chapter given in the Plasterboard 
section.

UNI EN ISO 15875-2

The Emmeti PE-Xc 12x2 pipe is a cross-linked polyethylene pipe with elec-
tronic system and supplied with oxygen barrier in compliance with DIN 
4726.
Thanks 5 layers order, the oxygen barrier is protected from mechanical 
damage and at the same time the thickness of the inner layer of cross-
linked polyethylene is always equal to a 3-layer pipe equivalent measure. 
Emmeti PE-Xc 12x2 5-layers pipe is in compliance with European reference 
standards and certified SKZ.
In compliance with the Ministerial Decree n° 37/08, on the safety of plants, 
the pipe feature a marking that precisely outlines its field of application, 
indicating the Classes of application (in terms of temperature and relative 
maintenance period) and the relative operating pressures for which it is 
suitable, in accordance with the standard UNI EN ISO 15875-1.
Of course, a certain pipe can belong to more than one application class.

The production of the Emmeti PE-Xc 12x2 pipe is subjected to various qual-
ity controls that verify:
•	suitability	of	raw	materials;
•	degree	of	cross-linking;
•	dimensional	features	of	the	pipes;
•	resistance	to	thermo-oxidation;
•	resistance	over	time	to	temperature	and	pressure;
•	oxygen	barrier	control;
thus ensuring high quality complying with the requirements of the stand-
ards.

Impermeability to oxygen
Oxygen barrier: to prevent the diffusion of oxygen through the molecules 
of PE-Xc, which would increase the aggressiveness of water towards the 
metallic components of the system (e.g. boiler), a layer of ethylene-vinyl 
alcohol (EVOH) is applied externally to the pipe, which makes it watertight, 
as required by DIN 4726.
The EVOH layer is also protected by a layer of glue and by an outer layer 
of PE-MDXc.

Technical data
Size: 12x2
Meters/pack: 240
Application classes/Operating pressures [bar]:
- Class 4/10 bar (UNI EN ISO 15875-1)
- Class 5/10 bar (UNI EN ISO 15875-1)
Oxygen permeability:
- <0,1 mg /(m2d) at 40 °C (DIN 4726)
- <0,34 mg /(m2d) at 80 °C (DIN 4726)
Density: 0,94 g/cm3 (DIN 16892/DIN 16894)
Degree of reticulation: ≥60% (DIN 16892/DIN 16894)
Elasticity module: 600-800 MPa (DIN 16892/DIN 16894/DIN EN ISO 527-1)
Thinning at breaking point: 400-600 % (DIN EN ISO 6259-1)
Thermal conductivity: 0,41 W/(mK) (DIN 16892/DIN 16894/DIN 53479)
Coefficient of linear expansion: 0,15 mm/(m °C) (DIN 16892/DIN 16894/
DIN 53752)
Minimum radius of curvature: 5 x external diameter (DIN 4724/DIN 4726)
Water capacity: 0,05 l/m
Applications: underfloor, wall and ceiling heating and cooling

3

5

2

1

4

1	 PE-Xc
2	 Adhesive
3	 EVOH-oxygen barrier
4		Adhesive
5		PE-Xc
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000 m EMMETI PE-Xc EVOH Ø12X1.0 C EN ISO 15875-2 – Application class 4/10 bar, 5/10 bar – SKZ A 745 - oxygen barrier complying with DIN 4726 - Made in EU H0

Application classes - UNI EN ISO 15875-1

Class Design
temperature TD

Time at TD 
(years)

Maximum 
temperature Tmax

Time at Tmax 
(years)

Malfunction
temperature Tmal

Time at Tmal 
(hours)

Range 
of use 

1 60 °C 49 80 °C 1 95 °C 100 Hot water (60 °C)

2 70 °C 49 80 °C 1 95 °C 100 Hot water (70 °C)

4

20 °C
+

40 °C
+

65 °C

2,5
+

20
+

25

70 °C 2,5 100 °C 100
Underfloor heating

and low temperature
radiators

5

20 °C 
+ 

60 °C 
+ 

80 °C

14 
+ 

25 
+ 

10

90 °C 1 100 °C 100 High temperature
radiators

Example of marking PE-Xc 12x2 pipe
000 m EMMETI PE-Xc EVOH Ø12X1.0 C EN ISO 15875-2 – Application class 4/10 bar, 5/10 bar – SKZ A 745 - oxygen barrier complying with DIN 4726 - Made 
in EU H0

Key
000 m: Meters
PE-Xc: Cross-linked polyethylene type “c”
EVOH: Acronym indicating the presence of the oxygen barrier
Ø12X2.0: Nominal pipe sizes
C: Size class
EN ISO 15875-2: Product norm
Application class 4/10 bar, 5/10 bar: Application classes combined with operating pressure
SKZ A 745: SKZ certificate number
oxygen barrier complying with DIN 4726: Impermeability to oxygen of the barrier (EVOH), in compliance with DIN 4726
Made in EU: Pipe produced in EU
H0: Reference of production

Regression curves of PE-Xc 12x2 pipe
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Diagram reading

The maximum allowable stress (σmax) for a duration of 50 years at a
certain temperature is identified by intersecting the line (vertical) relating
to 50 years with the line relating to the temperature.
The equivalent pressure value is calculated as follows:

pmax (bar) =   20 x σmax x Sp
D - Sp

where:
σmax = maximum allowable stress [MPa]
Sp = thickness of pipe [mm]
D =  external Ø of pipe [mm]
Note the operating pressure (pes), the safety coefficient will be equal to 
Ks=pmax/pes

Example:
Temperature of fluid = 60 °C
D  = 8 mm
Sp = 1 mm
Duration  =  50 years

pmax (bar)   =     20 x 6,2 x 1   =    124   =  17,7 bar   8 - 1         7
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The diagram regards a linear dilation of 1 m of pipe, in function 
of the difference between the installation temperature and the 
temperature of use.
Linear expansion is calculated using the formula:
ΔL=α x Linst x (Toper  - Tinst)
where:
α: linear dilation coefficient, equal to 0,15 mm/(m °C)
Linst: lenght of pipe at the installation temperature [m]
Tinst: temperature at which the pipe is installed [°C]
Toper: temperature at which the pipe is used [°C]

Linear expansion

Guide for PE-MDXc 8x1 and PE-Xc 12x2 pipe anchoring

Available models
•	 	Guide	for	pipe	anchoring	Ø12,	with	minimum	step	60	mm,	sizes	900x20x35	

mm (LxHxW)

•	 	Guide	for	pipe	anchoring	Ø8,	with	minimum	step	50	mm,	sizes	500x9x15	
mm (LxHxW)

Fixing pipe for PE-Xc 12x2 pipe

Roll of mesh in fibreglass for plaster, 50x1 mm
Must be installed between the first and the second layer of plaster; it has 
to cover the entire heated surface, plus 25 cm bleed.

Shear for PE-MDXc 8x1 and PE-Xc 12x2 pipes 
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PE-Xc 12x2 pipe pressure drops

Key
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68

Monoblocco seal for PE-Xc 12x2 pipe
Thread connection:24x19, ¾” EK.
Used to connect the radiant circuits with PE-Xc 12x2 pipe to the Topway 
manifold.

Gerpex RA 20x2 insulated pipe (only for system 8)
Used only for the system 8 to built the distribution columns (starting from 
the single way of the Topway manifold, up to the connectors/distributors).
Consult the chapter given in the Plasterboard section.

Connectors/distributors and plugs (only for 
system 8)
In nylon with quick-fit connectors for multilayer pipe 20x2 and PE-MDXc 
8x1 pipe.
Consult the chapter given in the Plasterboard section.
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Performance of Emmeti Wall system

Thermal emissions in heating mode of Emmeti Wall system  –  PE-Xc 12x2 pipe

Thermal resistance
of the floor 

Rλ,B = 0,00
(m2 · K/W)

Flow temperature
 θV = 30 °C 

Return temperature
θR = 25 °C

Flow temperature
 θV = 35 °C 

Return temperature
θR = 30 °C

Flow temperature
 θV = 40 °C 

Return temperature
θR = 35 °C

Flow temperature
 θV = 45 °C 

Return temperature
θR = 40 °C

Pipes
spacing

Thermal
emission
per unit 
of area

Average
temperatures

of floor
surface

Thermal
emission
per unit 
of area

Average
temperatures

of floor
surface

Thermal
emission
per unit 
of area

Average
temperatures

of floor
surface

Thermal
emission
per unit 
of area

Average
temperatures

of floor
surface

(cm) q (W/m2) θF, m (°C) q (W/m2) θF, m (°C) q (W/m2) θF, m (°C) q (W/m2) θF, m (°C)

Ambient
temp.

θi=18 °C

6 56 25,0 87 28,8 117 32,6 147 36,4
12 47 23,8 72 27,0 97 30,2 123 33,3
18 40 22,9 61 25,6 83 28,3 104 31,0

Ambient
temp.

θi=19 °C

6 50 25,2 81 29,1 111 32,9 141 36,7
12 41 24,2 67 27,4 92 30,5 118 33,7
18 35 23,4 57 26,1 78 28,8 100 31,5

Ambient
temp.

θi=20 °C

6 44 25,4 74 29,3 105 33,1 135 36,9
12 36 24,5 62 27,7 87 30,9 112 34,1
18 31 23,8 53 26,6 74 29,3 95 31,9

Ambient
temp.

θi=21 °C

6 37 25,7 68 29,5 99 33,4 129 37,2
12 31 24,9 57 28,1 82 31,3 107 34,4
18 26 24,3 48 27,0 70 29,7 91 32,4

Ambient
temp.

θi=22 °C

6 31 25,8 62 29,8 93 33,6 123 37,4
12 26 25,2 52 28,5 77 31,6 102 34,8
18 22 24,7 44 27,5 65 30,2 87 32,9

Thermal emissions in cooling mode of Emmeti Wall system  –  PE-Xc 12x2 pipe

Thermal resistance
of the floor 

Rλ,B = 0,00
(m2 · K/W)

Flow temperature
 θV = 14 °C 

Return temperature
θR = 17 °C

Flow temperature
 θV = 15 °C 

Return temperature
θR = 18 °C

Flow temperature
 θV = 16 °C 

Return temperature
θR = 19 °C

Flow temperature
 θV = 17 °C 

Return temperature
θR = 20 °C

Pipes
spacing

Emission
per unit
of area

Average
temperatures

of floor
surface

Emission
per unit
of area

Average
temperatures

of floor
surface

Emission
per unit
of area

Average
temperatures

of floor
surface

Emission
per unit
of area

Average
temperatures

of floor
surface

(cm) q (W/m2) θF, m (°C) q (W/m2) θF, m (°C) q (W/m2) θF, m (°C) q (W/m2) θF, m (°C)

Ambient
temp.

θi=25 °C

6 57 17,9 51 18,6 45 19,4 39 20,2
12 47 19,1 42 19,7 37 20,4 32 21,0
18 40 20,0 36 20,5 32 21,1 27 21,6

Ambient
temp.

θi=26 °C

6 63 18,1 57 18,9 51 19,6 45 20,4
12 52 19,5 47 20,1 42 20,7 37 21,4
18 44 20,4 40 21,0 36 21,5 32 22,1

Ambient
temp.

θi=27 °C

6 69 18,4 63 19,1 57 19,9 51 20,6
12 57 19,8 52 20,5 47 21,1 42 21,7
18 49 20,9 44 21,4 40 22,0 36 22,5

Conditions:
Conductivity of plaster: 0,8 (W/m · K)
Thickness of plaster over pipes: 15 mm
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Thermal emissions in heating mode of Emmeti Wall system  –  PE-MDXc 8x1 pipe

Thermal resistance
of the floor 

Rλ,B = 0,00
(m2 · K/W)

Flow temperature
 θV = 30 °C 

Return temperature
θR = 27 °C

Flow temperature
 θV = 35 °C 

Return temperature
θR = 32 °C

Flow temperature
 θV = 40 °C 

Return temperature
θR = 37 °C

Flow temperature
 θV = 45 °C 

Return temperature
θR = 42 °C

Pipes
spacing

Thermal
emission
per unit 
of area

Average
temperatures

of floor
surface

Thermal
emission
per unit 
of area

Average
temperatures

of floor
surface

Thermal
emission
per unit 
of area

Average
temperatures

of floor
surface

Thermal
emission
per unit 
of area

Average
temperatures

of floor
surface

(cm) q (W/m2) θF, m (°C) q (W/m2) θF, m (°C) q (W/m2) θF, m (°C) q (W/m2) θF, m (°C)

Ambient
temp.

θi=18 °C

5 69 26,6 102 30,7 135 34,8 168 38,9
10 61 25,6 90 29,3 119 32,9 148 36,6
15 54 24,7 80 27,9 105 31,2 131 34,4

Ambient
temp.

θi=19 °C

5 62 26,7 95 30,9 128 35,0 161 39,1
10 55 25,9 84 29,5 113 33,2 143 36,8
15 49 25,1 74 28,3 100 31,5 126 34,8

Ambient
temp.

θi=20 °C

5 55 26,9 88 31,1 121 35,2 154 39,3
10 49 26,1 78 29,8 108 33,5 137 37,1
15 43 25,4 69 28,7 95 31,9 121 35,1

Ambient
temp.

θi=21 °C

5 49 27,1 82 31,2 115 35,4 148 39,5
10 43 26,4 73 30,1 102 33,7 131 37,4
15 38 25,8 64 29,0 90 32,2 116 35,5

Ambient
temp.

θi=22 °C

5 42 27,2 75 31,4 108 35,5 141 39,7
10 37 26,7 67 30,3 96 34,0 125 37,6
15 33 26,1 59 29,4 85 32,6 111 35,8

Thermal emissions in cooling mode of Emmeti Wall system  –  PE-MDXc 8x1 pipe

Thermal resistance
of the floor 

Rλ,B = 0,00
(m2 · K/W)

Flow temperature
 θV = 14 °C 

Return temperature
θR = 17 °C

Flow temperature
 θV = 15 °C 

Return temperature
θR = 18 °C

Flow temperature
 θV = 16 °C 

Return temperature
θR = 19 °C

Flow temperature
 θV = 17 °C 

Return temperature
θR = 20 °C

Pipes
spacing

Emission
per unit
of area

Average
temperatures

of floor
surface

Emission
per unit
of area

Average
temperatures

of floor
surface

Emission
per unit
of area

Average
temperatures

of floor
surface

Emission
per unit
of area

Average
temperatures

of floor
surface

(cm) q (W/m2) θF, m (°C) q (W/m2) θF, m (°C) q (W/m2) θF, m (°C) q (W/m2) θF, m (°C)

Ambient
temp.

θi=25 °C

5 62 17,3 55 18,1 49 18,9 42 19,8
10 55 18,1 49 18,9 43 19,6 37 20,3
15 49 18,9 43 19,6 38 20,2 33 20,9

Ambient
temp.

θi=26 °C

5 69 17,4 62 18,3 55 19,1 49 19,9
10 61 18,4 55 19,1 49 19,9 43 20,6
15 54 19,3 49 19,9 43 20,6 38 21,2

Ambient
temp.

θi=27 °C

5 75 17,6 69 18,4 62 19,3 55 20,1
10 67 18,7 61 19,4 55 20,1 49 20,9
15 59 19,6 54 20,3 49 20,9 43 21,6

Conditions:
Conductivity of plaster: 0,8 (W/m · K)
Thickness of plaster over pipes: 15 mm
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Overview on the design and dimensioning of plants using the Emmeti 
Wall system

The power values have been calculated according to the standard: UNI 
EN 1264
Once the winter and summer thermal loads (sensitive capacity) have been 
defined, the plant is dimensioned on the worst condition base. 
The first calculation consists in evaluating the specific thermal load q [W/
m2] of the radiant walls in each room, obtained from the ratio between the 
thermal load of the room QN [W] and the net surface AF [m2]. 
It is recommended to set along with the customer the position of the 
furniture inside the room so as to more precisely define which could the 
active walls be.

q =   QN      [W/m2]     to be calculated per room         AF

If the value q is higher than the limit value of the system, it will be necessary 
to provide another radiating surface to obtain the necessary power.
If the value q is equal to or lower than the limit value of the system, use the 
thermal yield tables to calculate the delivery and return temperature values 
of the heat transfer fluid and the pitch between pipes.

The wall-mounting system Wall applies to the design and installation field 
indicated by the standard UNI EN 1264, which envisages a variable insulation 
degree of the radiating surface compared to the structure (in this case the 
wall) based on the temperature conditions of the bordering environment.

Underlying 
environment 

heated

Underlying environment  
not heated

or heated in an intermittent 
manner or directly on the 

ground

Underlying external air temperature
External 
design 

temperature

Td ≥ 0 °C

External 
design 

temperature

0 °C > Td ≥ -5 °C

External 
design 

temperature

-5 °C > Td ≥ -15 °C
Thermal resistance (m2K/W) 0,75 1,25 1,25 1,50 2,00

Once the thermal power required in environment has been calculated, it has 
to be determined the total flow rate of the heat transfer fluid, considering 
the sum of the power radiated in the environment and the power dispersed 
toward the rear wall.
Apply the following formulae set out in the UNI EN 1264-3 to calculate the 
total flow in heating and in cooling.

In heating:  mH  = 
AF  ⋅  q
σ  ⋅  cw

Ro     θi − θu
Ru        q ⋅ Ru

⋅ (1 +      +               )
In cooling:   mc  = 

AF  ⋅  q
σ  ⋅  cw

Ro     θu − θi
Ru        q ⋅ Ru

⋅ (1 +      +               )
Where:
mH: flow rate in heating, [kg/s]
mC: flow rate in cooling, [kg/s]
q: specific thermal load, [W/m2]
cw: specific water heat, equal to 4190 J/(kg · K)4
AF: net surface, [m2]
σ: temperature difference between delivery and return water, [°C]
θi: temperature of the inner environment, [°C]
θu: temperature of the environment bordering the space to be heated/
cooled, [°C]
Ro: thermal resistance of the inner part, [m2 · K/W]
Ru: thermal resistance of the outer part, [m2 · K/W]

To properly calculate the values Ro and Ru, refer to the indications provided 
by UNI EN 1264-3.
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Calculation of flow rates and pressure drops in Cooling
Considering a maximum power emitted by the wall in summer operating 
conditions, it will be required a water temperature over the dew point, 
which for summer conditions (temperature 26 °C - relative humidity 50%) 
according to the project is 14,8 °C.
Assuming a specific thermal load of 40 W/m2, it is obtained from the thermal 
yield tables a delivery temperature value θV of 16 °C, a return temperature 
value θR of 19 °C, and a pitch between the pipes equal to 12 cm.

Example of calculation
Input data:
Application on external wall with Ru = 4 m2K/W and Ro = 0,14 m2K/W
θi = 26 °C
θu = 35 °C
Radiant wall surface AF = 10 m2

Thermal load q = 40 W/m2

Distribution system: Topway manifold with flow meters, pipe PE-Xc 12x2
Pipes pitch = 12 cm 

Calculation of the mC flow:

mC =   10 * 40   *  (1 +   0,14    +   35 - 26  ) = 0,035 kg/s = 125 kg/h
            3 * 4190                  4           40*4

Pipes length per m2 = 100/12 = 8,3 m/m2

Total pipes length = 8,3 *10 = 83 m

Distance between wall and manifold = 5 + 5 = 10 m (delivery+ return)

It is recommended to not exceed 50 m max length for each cirucit (for DN8x1 
pipes the max length is 20 m).

As a consequence, use no. 2 circuits for total length equal to 
  83   + 10  =  51,5 m each
   2

with flow rate 125/2 = 62,5 l/h

Δptot = Δp circuit + Δp manifold = 0,17 + 0,01 = 0,18 bar

Calculation of flow rates and pressure drops in Heating
Assuming a specific thermal load of 90 W/m2, it is obtained from the thermal 
yield tables a delivery temperature value θV of 40 °C, a return temperature 
value θR of 35 °C, and a pitch between the pipes equal to 12 cm.

Example of calculation
Input data:
Application on external wall with Ru = 4 m2K/W and Ro = 0,14 m2K/W
θi = 20 °C
θU = -5 °C
Radiant wall surface AF = 10 m2

Thermal load q = 90 W/m2

Distribution system: Topway manifold with flow meters, pipe PE-Xc 12x2
Pipes pitch: 12 cm 

Calculation of the mh flow:

mH =   10 * 90   *  (1 +   0,14    +   35- (-5)  ) = 0,079 kg/s = 285 kg/h
            3 * 4190                  4           40*4

Pipes length per m2 = 100/12 = 8,3 m/m2

Total pipes length = 8,3 *10 = 83 m

Distance between wall and manifold  = 5 + 5 = 10 m (delivery+ return)

It is recommended to not exceed 50 m max length for each cirucit (for DN8x1 
pipes the max length is 20 m).

Given the high total flow rate value, 3 circuits must be used for a total 
length equal to 

  83   + 10  =  38 m each
   3

With flow rate 285/3 = 95 l/h

Δptot = Δp circuit + Δp manifold = 0,232 + 0,022 = 0,254 bar
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Calculation of flow rates and pressure drops in Heating + Cooling
It is recommended to size the radiant ceiling systems in cooling, and obtain 
subsequently the operating conditions of the plant in heating with the 
same flow rate.

Example of calculation
Input data:
Application on external wall with Ru = 4 m2K/W and Ro = 0,14 m2K/W
θi summer = 26 °C
θi winter = 20 °C
θu summer = 35 °C
θu winter =  –5 °C
Radiant wall surface AF = 10 m2

Summer thermal load q = 40 W/m2

Winter thermal load q = 60 W/m2

With a specific thermal load of 40 W/m2 in cooling, it is obtained from the 
thermal yield tables a delivery temperature value θV of 16 °C, a return 
temperature value θR of 19 °C, and a pitch between the pipes equal to 12 cm.

Distribution system: Topway manifold with flow meters, pipe PE-Xc 12x2
Pipes pitch = 12 cm 

Calculation of the mC flow:

mC =   10 * 40   *  (1 +   0,14    +   35 - 26  ) = 0,035 kg/s = 125 kg/h
            3 * 4190                  4            40*4

Pipes length per m2 = 100/12 = 8,3 m/m2

Total pipes length = 8,3 *10 = 83 m

Distance between wall and manifold  = 5 + 5 = 10 m (delivery+ return)

It is recommended to not exceed 50 m max length for each cirucit (for DN8x1 
pipes the max length is 20 m).

As a consequence, use no. 2 circuits for total length equal to 
  83   + 10  =  51,5 m each
   2

with flow rate 125/2 = 62,5 l/h

Δptot = Δp circuit + Δp manifold = 0,17 + 0,01 = 0,18 bar

Checking the Heating Performances
With the summer flow rate calculated as 62,5 l/h per circuit, it is obtained 
the water temperature difference between delivery and return:

θV - θR = q [kcal/h] * AF [m2]/mH [l/h] = 60 * 0,86 * 5 / 62,5 = 4,1 °C

By applying the standard UNI EN 1264-5, the value obtained is:

KH=5,02

Now it is possible to calculate the logarithmic mean temperature difference 
ΔθH between the mean water temperature and the environment to be 
heated.

ΔθH = q/KH = 60/5,02 = 11,95 °C

After having found the values:

ΔθH = 11,95 °C
θV - θR = 4,1 °C

the delivery θV and return θR water temperature can be calculated as follows:

θV = 34,1 °C
θR = 30,0 °C
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~ 500 mm

~ 500 mm

Vertical serpentine Horizontal serpentine

Minimum clearances system 8 Minimum clearances system 12

Laying the pipe anchor guides
Envisages positioning the guides on the basis of the serpentine layout and 
of the minimum pipe clearances according to the diagrams below:

24 mm

15 mm9 mm

2° layer plaster

1° layer plaster

Mesh for plaster

Guide

Pipe

35 mm 

15 mm 20 mm 

2° layer plasterPlaster 2nd layer

1° layer plasterPlaster 1st layer

Mesh for plaster

Guide
Guide

Pipe
Pipe

Installation of Emmeti Wall system
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Laying the system 12 piping
Connect the delivery pipe to the manifold (delivery); then lay it according 
to the indications given below, and then connect the return pipe to the 
manifold (return).
If the heating wall is an integration of the underfloor heating system, the 
segments that connect the manifold and the wall can also be laid on the 
underfloor panels, by insulating with a sheath the manifolds parts up to 
about 25 cm inside the screed. Otherwise, insulate such segments according 
to the regulations in force.
Built the serpentine according to centre distance given in the design (pitch 
multiple of 6 cm). It is recommended an uniform 12 cm pitch that helps 
obtaining precise 180° bends and ensure easy identification of the underfloor 
pipes position by means of heat sensitive paper.
The minimum bending radius of the PE-Xc 12x2 pipe is 60 mm (5 x Ø pipe).
For further information refer to the instruction manual.

Laying the plaster
For the application of the plaster, follow the instructions given by the 
manufacturer.
The plastering of the Emmeti Wall system does not require specific materials 
besides the mandatory synthetic reinforcing mesh. For further information 
refer to the instruction manual.

Laying the system 8 piping
The 8x1 delivery and return pipes of the circuits must be connected to the 
main plant using the special fittings distributors with push-fit coupling for 
multilayer pipe 20x2 and PE-MDXc 8x1 pipe.
This will allow for the main distribution columns to be built from the 
multilayer pipe 20x2 and for the distributors to be embedded, housed in a 
suitable flush box (of the plastic type used for electrical plants) or in the 
false ceiling (if envisaged) or directly in the metal boxes that host the Topway 
distribution manifolds.
The circuits can be spiral-shaped, with 50mm pitch, or serpentine-shaped 
(with 100mm pitch); elbows do not require the use of pipe clamps, required 
for systems using 12x2 pipe, and must have minimum 40mm radius (5 x Ø 
tube).
For further information refer to the instruction manual.

Guide

PE-Xc 12x2 pipe

Protection

Skirting

Nail

Screed

Guaina isolante

Example of installation in recessed box

Pipe 8x1

Pipe 20

Multilayer pipe
20x2

2° layer plaster

1° layer plaster

Mesh for plaster

Slides

Pipe
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1" TS

Boiler

DeaeratorY filter

Safety thermostatPressure 
gauge

Automatic 
feeder

Ball
valve

Valves to be closed after
the final test

 Radiant system 
manifold

serpentine circuit

Distributors

Safety devices
The installation of a safety device (safety thermostat) that operates even in 
absence of power and capable to block the delivery flow to the circuits is 
required, in case the temperature exceeds 50 °C (the maximum temperature 
allowed).
For cooling systems operating during the summer season, the adjustment 
system must avoid exceeding the dew point, blocking the circulation of the 
panels, if required.
It is recommended to verify if any automatic filling or restoration device has 
been excluded, before starting the system, preventing the building from any 
flooding in case of accidental events.

Operation in cooling
In case of plants operating in cooling as well, it is necessary for the 
environment to be provided with a suitable air treatment system (e.g. one or 
more dehumidifiers, controlled by a climatic controller, such as PCOC or RCE).

Protection of the system
For the purpose of protect the system, the installation of a deareator 
(device that divides bubbles and micro air bubbles) and a y filter is required, 
as well as treating the water of the system by means of the appropriate 
anti-algae-anti-limestone protective.
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Quality certificates

Certificate SKZ pipe PE-MDXc 8x1 Certificate SKZ pipe PE-Xc 12x2



78

Notes
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Respect the environment!
For proper disposal, the different materials must be separated and transferred according to regulations.

Copyright Emmeti
All rights reserved. No part of the publication may be reproduced or distributed without the written permission from Emmeti.

The data contained in this publication can, for technical and/or commercial reasons,
 be subject to change at any time without prior notice; 

Emmeti Spa is therefore not responsible for any errors or inaccuracies contained therein.
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