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w MIXAL

The product

Mixal® is an extremely flexible multilayer pipe and is
therefore ideal for the creation of floor, wall and ceiling
radiant heating and cooling systems. Thanks to its
excellent performances it can also be used for hot and
cold potable water supply, for convector and radiator
heating systems, in industrial plants as well as for
compressed air distribution systems.

Mixal® combines the advantages of synthetic materials
(crosslinked polyethylene and high density polyethylene)
such as resistance to abrasion and corrosion, chemical
resistance and hygiene with those of the aluminium
such as resistance to high temperatures and pressures,
dimensional stability, impermeability to oxygen and
light, and low thermal expansion.

The result is a product consisting of different layers of materials that combined together allow excellent properties
to be obtained which can not be reached by a pipe made of only one material.

Figure Layering of the pipe.

External layer

Produced with high density polyethylene, it provides a
mechanical, electrical and chemical protection for the e
aluminium layer, thus shielding it from knocks, scratches

or the electrochemical aggression of water, cement and

other substances contained in the ground.

Intermediate layer

This is made up of an aluminium alloy with longitudinal
butt welding that guarantees a total barrier to the
passage of oxygen and light and provides excellent
mechanical resistance and flexibility during installation.

Bonding layers

These are made up of a powerful adhesive that
bonds the intermediate aluminium layer with the
internal and external layers.

Internal layer

The internal layer of the pipe is made up of a
crosslinked polyethylene PE-Xb pipe that has been
approved for the transport of consumable liquids and
drinking water. It is also characterised by an extremely
smooth surface that reduces pressure loss.
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Features
The characteristics of Mixal® pipes are such as to make this a highly reliable product and extremely easy to install.

Durability and mechanical strength

The system has a durability of at least 50 years guaranteed by the product standards at pressures of 10 bar and
temperatures up to 95°C. For operating temperatures lower than 95°C, the pipes can withstand pressures above
10 bar while maintaining a high degree of reliability over time. The mechanical characteristics of the Mixal® pipes
are such that the bursting pressure at room temperature (in relation to the pipe diameter) is more than 100 bar!

Resistance to corrosion
The total resistance to corrosion, to building materials and to the main chemical compounds allows them to be
used for various applications even industrial ones.

Smoothness and resistance to scales
The extreme smoothness of the inner surface (roughness of 0.007 mm) prevents the formation of deposits such
as limescale and also ensures low pressure drops over time.

Resistance to abrasion
Crosslinked polyethylene is abrasion resistant, and this is a synonim of durability, since the pipes are not affected
by the abrasive action of impurities that are carried by the water at high speed.

Flexibility and shape stability

The combination of crosslinked polyethylene, aluminium and high density polyethylene guarantees excellent
flexibility during the bending phase (manual bending also). The Mixal® pipe can be bent manually or mechanically
with bending radii of up to 2.5 times its diameter.

Once bent and installed, the Mixal® pipe maintains the configuration over time allowing to reduce the number of
anchoring clips needed, which in surface mounting is reduced by 40% of the clips required for plastic pipes such
as PE-X, PE-RT, PP-R, PB, PVC-C etc.

Thanks to these features, the Mixal® pipe is also the ideal solution in areas subject to earthquakes.

Thermal expansion

Thermal expansion is about 8 times lower than that of plastic pipes and is comparable to that of metal pipes.

A 10 m long Mixal® pipe subjected to a 50°C temperature difference will expand by 13 mm in contrast to a plastic
pipe (crosslinked polyethylene) that expands by 90 mm.

Lightweight
The pipes are extremely lightweight compared to metal pipes: the weight is 1/3 compared to that of a corresponding
copper pipe and 1/10 compared to that of a corresponding steel pipe.

Acoustic insulation
Crosslinked polyethylene is elastic and absorbs vibrations and therefore offers excellent acoustic insulation.

Oxygen and light barrier
The butt-welded aluminium layer represents a permanent oxygen and light barrier, avoiding in this way the two
main causes of algae formation and corrosion in plastic pipes.

Thermal conductivity
The thermal conductivity of the pipe is 0.42 - 0.52 W/m-K (in relation to the diameter), approximately 900 times
lower than that of copper, an aspect which is extremely important to ensure reduced temperature losses.
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Hygiene

Non-toxic materials are used for the pipes and fittings and the system is certified for drinkable water distribution.

Ecology

Mixal® is manufactured with fully recyclable materials, the production processes are energy efficient in order to
have a low impact on the environment. Valsir adopts Green Building principles, with an eye on environmental
protection and the conservation of resources.

Technical data

Table Typical technical data.

Features Values Testing methods
Crosslinked polyethylene PE-Xb internal
Material layer, internal bonding layer, intermediate )
aluminium layer, external bonding layer, high
density polyethylene HDPE external layer.
Colour RAL white 9003 -
Dimensions 14+32 mm -
Hot and cold potable water distribution,
convector and radiator heating systems,
Application radiant heating and air cooling systems, -
compressed air distribution systems,
industrial installations.
" Pexal® Brass, Bravopress® )
Fittings and Pexal® Twist
Minimum operating temperature! -60°C -
Maximum temperature® +95°C/+100°C EN ISO 21003-1
Maximum pressure +10 bar EN ISO 21003-1

Density at 23°C > 0.950 g/cm? (crosslinked polyethylene) -
Softening temperature 135°C -
Thermal expansion coefficient 0.026 mm/m-K -

Thermal conductivity

0.42+0.52 W/m-K

Internal roughness

0.007 mm

Oxygen permeability

0 mg/l

UV Resistance

Yes, if protected with UV-resistant paint

Halogen levels

Halogen-free

Fire resistance class

B-s2,d0

EN 13501-1

(1) At any rate above the freezing temperature of the transported fluid.
(2) For more details see the “Application fields” section.
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Application fields

The conditions of use of Mixal® pipes are shown in the technical data tables outlined above, however, according
to the international standard EN ISO 21003-1 there are four classes of application that need to be laboratory
tested in combination with the operating pressure p, chosen by the producer, which can be 4, 6, 8, 10 bar.
These application classes are given in the table below. The Mixal® pipes are certified for all four classes of
application for pressures up to 10 bar.

Table Application fields and operating conditions in compliance with EN ISO 21003-1.

. Maximum
o tgnge:rlgtrll%e Duration  operating Duration Malfunctioning Duration Typical
Applllcatlon P of T, temperature of T__ temperature T__ of T, application
class D T, .
[°C] [years] [°C] [years] [°C] [hours]
N Domestic hot water
1 60 49 80 1 95 100 (60°C)
o Domestic hot water
2 70 49 80 1 95 100 (70°C)
20 2,5
+ + Floor heating and
4a 40 20 70 2,5 100 100 low temperature
n + systems
60 25
20 14
g + High temperature
52 60 25 90 1 100 100 heating systems
+ +
80 10
Range

The Mixal® pipes are available in coils or straight lengths from a 14 mm diameter to a 32 mm diameter, with a 6
, 10 and 13 mm insulating sheath or with a corrugated protective sheath.

. . . . . . Mixal® pipe
Pipe Mixal® pipe Mixal® pipe in Mixal® pipe Mixal® pipe Mixal® pipe with corrugated
dimensions in coils  straight lengths . with 6 mm _ with 10mm  with 13 mm protective
insulating sheath insulating sheath insulating sheath sheath
14x2 100 m 5m 50 m (grey) - - 50 m (red, blue)
100, 120, 200,
16x2 240, 500 m 5m 50 m (grey, red, blue) 50 m (blue) 50 m (grey) 50 m (red, blue)
18x2 100 m 5m 50 m (grey) - - 50 m (red, blue)
ooxe 190 41)%05240' 5m 50 m (grey, red, blue) 50 m (blue) 50 m (grey) 50 m (red, blue)
20x2.25 100 m 5m 50 m (grey) - - -
25x2.5 50m 5m 50 m (grey) - - -
26x3 50m 5m 50 m (grey, red, blue) 50 m (blue) 50 m (grey) -
32x3 50m 5m - 25 m (grey) 25 m (grey) -

vay/lsir



Mixal® pipe features

Mixal® pipes without insulation are suitable for a
multitude of applications and if necessary can be
suitably insulated once installation has been completed.

Table Mixal® pipe features.

External diameter [mm] 14 16 18 20 20 25 26 32
Thickness [mm] 2 2 2 2 2.25 2.5 3 3
Internal diameter [mm] 10 12 14 16 15.5 20.5 20 26
Water volume [I/m] 0.078 0.113 0.154 0.201 0.188 0.329 0.314 0.53
Weight [g/m] 90 105 120 141 147 223 256 332
Weight with water [9/m] 168 218 274 342 335 551 569 861
Operating o . ) . ) . . . .
temperature [°C] 0+80 0+80 0+80 0+80 0+80 0+80 0+80 0+80
Maximum operating o

temperature [°C] 95 95 95 95 95 95 95 95
Maximum operating

pressure [bar] 10 10 10 10 10 10 10 10

Thermal expansion  1,/m.K] 0026 0026 0026 0026 0026 0026 0026 0026

coefficient

Thermal conductivity  [W/m-K] 0.42 0.42 0.42 0.43 0.42 0.44 0.43 0.44
Internal roughness [mm] 0.007 0.007 0.007 0.007 0.007 0.007 0.007 0.007
Oxygen permeability [mg/1] 0 0 0 0 0 0 0 0
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Multilayer Mixal® insulated pipe features

Mixal® pipes that are covered in the factory with
thermal insulting sleeves are suitable in all applications
that require a certain degree of insulation against
condensation and against energy loss combined with
an extremely practical and economic installation.

Table Multilayer Mixal® insulated pipe features.

Instlﬂgting layer External diameter of Weight Thermal conductivity
Pipe ickness the insulated pipe of the insulated pipe
[mm] [mm] [o/m] [W/m-K]
14x2 6 26 97 0,059
16x2 6 28 113 0,058
16x2 10 36 125 0,052
16x2 13 42 134 0,050
18x2 6 30 129 0,057
20x2 6 32 150 0,056
20x2 10 40 163 0,051
20x2 13 46 174 0,049
20x2,25 6 32 161 0,058
25x2,5 6 37 233 0,059
26x3 6 38 266 0,063
26x3 10 46 282 0,056
26x3 13 52 295 0,053
32x3 10 52 370 0,055
32x3 13 58 385 0,052

The features of the material used for the production of the insulating sheath are indicated in the table.

Table Features of the material used for the production of the insulating sheath.

Features Unit Value

Material - High density closed cell polyethylene
Flame-retardant - B,-s1,d0

Density [kg/m?] 33

Thermal conductivity W/m-K] 0.0397

Traction resistance [N/mm?] >0.18

Ultimate elongation [%] >80

Steam permeability [mg/Pa-s-m] <0.15
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Features of the multilayer Mixal® pipe with corrugated protective sheath

Mixal® pipes that are covered in the factory

with a

protective corrugated insulating sleeve are generally

used in domestic water supply systems that
protection or the possibility of removing or re
the pipes.

Table Features of the multilayer Mixal® pipe with corrugated protective sheath.

require
placing

External diameter

Pipe Sheath thickness sheathed pipe Weight Crushing
[mm] [mm] [9/m] [N/m]
14x2 0.75 24.5 139 320
16x2 0.85 26.5 164 320
18x2 0.95 28.5 189 320
20x2 1.05 30.5 219 320

The features of the material used for the production of the corrugated protective sheath are indicated in the table.

Table Features of the corrugated protective sheath.

Features Unit Value

Material - High density polyethylene
Flame retardant - No

Density [kg/m3] 961

Thermal conductivity W/m-K] 0.38

Traction resistance [N/mm?] > 22

Ultimate elongation [9%] > 350

Steam permeability - > 100,000
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Connection systems
The Mixal® pipes can be combined with the different types of Valsir fittings.

Mixal® Pexal® Brass Bravopress® Pexal Easy® Pexal® Twist
pipe Brass press Multi-press PPSU fittings Full bore PPSU Brass compression
fittings fittings fittings
14x2 . .
16x2 ° ° °
18x2 ° °
20x2 ° . .
20x2.25 ° °
25x2.5 ° °
26x3 ° ° °
32x3 o . o
Approvals:

The approvals of Valsir® supply systems are available on the website: www.valsir.com

Potability
The Mixal® system is suitable and has been certified by international institutes for applications in water supply
distribution systems: Belarus, France, Hungary, Italy, Poland, Romania, Serbia, Russia, and Ukraine.

Marking
The marking of the Mixal® pipes contains all the information required by current regulations as well as all the data
necessary to trace the product.

Indication of the ) ) :ngﬁ;fgng
Brand name Indication of material application area (water ~ Maximum operating certifications and
Length (Mixal) (PE-Xb/AL/PE) supply or heating) temperature

product approvals

Name of External diameter Indication of Standard of Application classes and
manufacturer and thickness production reference maximum operating pressure
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loss [mbar/m]

Pressure

Figure Continuous pressure losses for conveyance of water at 10°C.
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loss [mbar/m]

Pressure

Figure Continuous pressure losses for conveyance of water at 60°C.
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loss [mbar/m]

Pressure

Figure Continuous pressure losses for conveyance of water at 80°C.
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Table Continuous pressure losses for conveyance of water at 10°C.

Pipe 12x2 14x2 15x2 16x2.25 16x2 17x2 18x2 20x2.8 20x2.5
Q \ J \ J \ J v J \ J \ J v J v J \ J
0.01 0.2 1.5 0.1 0.5 0.1 0.3 0.1 0.3 0.1 0.2 0.1 0.2 0.1 0.1 0.1 0.1 0.1 0.1
002 | 04 | 47 | 03 | 16 | 02 | 10 | 02 | 08 | 02 | 0.7 | 02 | 05 | 01 | 03 | 01 [ 03 | 01 | 02
0.03 0.6 9.3 0.4 3.2 0.3 2.1 0.3 1.7 0.3 1.4 0.2 0.9 0.2 0.7 0.2 0.6 0.2 0.5
004 | 08 | 153 | 05 | 53 | 04 | 384 | 04 | 27 | 04 | 22 | 03 | 15 | 03 | 11 | 02 | 09 | 02 | 08
0.05 1.0 [ 225 | 0.6 7.8 0.5 4.9 0.5 4.0 0.4 3.3 0.4 2.2 0.3 1.6 0.3 1.4 0.3 1.1
006 | 1.2 | 309 | 08 | 107 | 06 | 68 | 06 | 55 | 05 | 45 | 05 | 31 | 04 | 22 | 04 | 19 | 03 | 1.6
007 | 14 | 405 | 09 [ 189 | 07 | 88 | 07 | 72 | 06 | 59 | 05 | 40 | 05 | 28 | 04 | 25 | 04 | 20
0.08 1.6 | 561.2 1.0 176 | 0.8 1.2 0.8 9.0 0.7 7.4 0.6 5.0 0.5 3.5 0.5 3.1 0.5 2.6
009 | 1.8 | 630 | 11 | 216 | 09 | 137 | 09 [ 111 ] 08 | 91 | 07 | 62 | 0.6 | 43 | 06 | 38 | 05 | 3.1
0.10 | 2.0 76.0 1.3 26.0 1.1 16.5 1.0 13.3 | 0.9 109 | 0.8 7.4 0.6 5.2 0.6 4.6 0.6 3.8
015 | 3.0 |156.7| 19 |53.2 | 16 | 337 | 14 | 272 | 13 [ 222 | 11 [ 151 | 10 | 106 | 09 | 93 | 08 | 7.6
020 | 40 |263.4| 25 | 8.0 | 21 |[561 | 1.9 | 453 | 1.8 [ 369 | 15 | 251 | 1.3 | 176 | 1.2 | 154 | 11 | 12.6
025 | 50 |3953| 32 |1329| 26 | 837 | 24 | 675 | 22 | 549 | 1.9 [ 373 | 16 | 261 | 15 | 228 | 1.4 | 187
0.30 | 6.0 [552.0| 3.8 |1849| 3.2 [116.2| 2.9 | 936 | 2.7 76.2 2.3 51.7 1.9 | 36.1 1.8 | 31.6 1.7 25.9
0.35 45 |2447| 37 |153.6| 8.4 |[123.7| 31 |[1006| 2.6 | 682 | 23 | 47.6 | 21 | 416 | 2.0 | 34.1
0.40 51 [812.3| 42 |[1958| 3.9 |1576| 3.5 |[1281| 3.0 | 86.7 | 2.6 | 60.5 | 25 | 52.8 | 2.3 | 43.3
0.45 57 |387.6| 47 |242.8| 43 |[1953| 4.0 |[1586| 3.4 [107.3| 29 | 749 | 28 | 653 | 25 | 53.6
0.50 53 |294.4| 48 |236.7| 4.4 [1922| 3.8 [130.0| 3.2 | 906 | 31 | 79.0 | 2.8 | 64.8
0.55 58 |[350.7 | 53 [2819| 49 |2287| 41 |1546| 36 |107.7| 3.4 | 939 | 3.1 76.9
0.60 58 [330.7| 53 |268.3| 45 |181.2| 3.9 [126.1| 3.7 |109.9| 34 | 90.1
0.65 57 [310.8| 4.9 [209.8| 4.2 [1459| 4.0 [127.2| 3.7 [104.2
0.70 53 |240.3| 45 |167.1| 4.3 |1456| 4.0 [119.2
0.75 57 |272.8| 49 [189.6| 4.6 [1651 | 4.2 |135.2
0.80 52 |213.4| 49 |[1859| 45 |[152.2
0.85 55 [238.6| 52 [207.7| 4.8 |170.0
0.90 58 |265.0| 55 |230.7| 51 |188.8
0.95 58 |254.9| 54 |2085
1.0 57 |229.2
1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9
2.0
2.1
2.2
2.3
2.4
2.5
2.6
27
2.8
29
3.0
35
4.0
4.5
5.0
5.5
6
7
8
9
10
11
12
13
14
15
16
18
20
22
24
26

Q = water flow [I/s], v = velocity [m/s], J = pressure loss [mbar/m].
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Table Continuous pressure losses for conveyance of water at 10°C (continues).

Pipe 20x2 25x2.5 - 26x3 32x3 40x3.5 50x4 63x4.5 75x5 90x7
Q ' J \; J v J v J ' J v J ' J v J
0.01 0.0 0.1

0.02 | 0.1 0.2 0.1 0.1

0.03 0.1 0.4 0.1 0.1 0.1 0.0

0.04 | 02 0.6 0.1 0.2 0.1 0.1

0.05 0.2 0.8 0.2 0.3 0.1 0.1 0.1 0.0

0.06 0.3 1.2 0.2 0.4 0.1 0.1 0.1 0.0

0.07 | 03 1.5 0.2 0.5 0.1 0.2 0.1 0.0 0.1 0.0

0.08 | 04 1.9 0.3 0.7 0.2 0.2 0.1 0.1 0.1 0.0

0.09 | 0.4 2.3 0.3 0.8 0.2 0.2 0.1 0.1 0.1 0.0

010 | 05 2.8 0.3 1.0 0.2 0.3 0.1 0.1 0.1 0.0

0.15 0.7 5.6 0.5 1.9 0.3 0.6 0.2 0.2 0.1 0.1 0.1 0.0

0.20 1.0 9.3 0.6 3.2 0.4 0.9 0.2 0.3 0.1 0.1 0.1 0.0 0.1 0.0

0.25 1.2 13.8 | 08 4.7 0.5 1.4 0.3 0.4 0.2 0.1 0.1 0.0 0.1 0.0 0.1 0.0
0.30 1.5 19.0 1.0 6.5 0.6 1.9 0.4 0.6 0.2 0.2 0.1 0.1 0.1 0.0 0.1 0.0
0.35 1.7 25.0 1.1 8.6 0.7 2.4 0.4 0.8 0.3 0.2 0.2 0.1 0.1 0.0 0.1 0.0
040 | 20 | 317 1.3 10.8 | 08 3.1 0.5 1.0 0.3 0.3 0.2 0.1 0.1 0.0 0.1 0.0
045 | 22 | 39.2 1.4 13.4 | 08 3.8 0.5 1.2 0.3 0.4 0.2 0.1 0.1 0.0 0.1 0.0
050 | 25 | 474 1.6 16.1 0.9 4.6 0.6 1.5 0.4 0.5 0.2 0.1 0.2 0.1 0.1 0.0
055 | 27 | 6.2 1.8 19.1 1.0 5.4 0.6 1.7 0.4 0.5 0.2 0.2 0.2 0.1 0.1 0.0
0.60 3.0 65.8 1.9 22.3 1.1 6.3 0.7 2.0 0.4 0.6 0.3 0.2 0.2 0.1 0.1 0.0
065 | 32 | 76.1 2.1 258 | 1.2 7.3 0.8 2.3 0.5 0.7 0.3 0.2 0.2 0.1 0.1 0.0
0.70 3.5 87.0 2.2 29.5 1.3 8.3 0.8 2.6 0.5 0.8 0.3 0.3 0.2 0.1 0.2 0.0
075 | 37 | 987 | 24 | 334 | 14 9.4 0.9 3.0 0.5 0.9 0.3 0.3 0.2 0.1 0.2 0.1
0.80 4.0 111.0 2.5 37.5 1.5 10.5 0.9 3.4 0.6 1.1 0.3 0.3 0.2 0.1 0.2 0.1
085 | 42 [1240] 27 | 418 [ 16 | 118 1.0 3.7 0.6 1.2 0.4 0.4 0.3 0.1 0.2 0.1
090 | 45 [1376 | 29 | 464 | 17 13.0 1.1 4.1 0.6 1.3 0.4 0.4 0.3 0.2 0.2 0.1
095 | 47 [ 1519 30 | 511 1.8 | 14.3 1.1 4.6 0.7 1.4 0.4 0.4 0.3 0.2 0.2 0.1
1.0 50 | 1669 | 32 | 56.1 19 | 157 1.2 5.0 0.7 1.6 0.4 0.5 0.3 0.2 0.2 0.1
1.1 5.5 198.9 3.5 66.7 2.1 18.7 1.3 5.9 0.8 1.9 0.5 0.6 0.3 0.2 0.2 0.1
1.2 60 |2335| 38 | 782 | 2.3 | 21.8 1.4 6.9 0.9 2.2 0.5 0.7 0.4 0.3 0.3 0.1
1.3 4.1 90.5 2.4 25.2 1.5 8.0 0.9 2.5 0.6 0.8 0.4 0.3 0.3 0.1
1.4 45 | 1037 | 26 | 289 1.6 9.1 1.0 2.9 0.6 0.9 0.4 0.4 0.3 0.2
1.5 48 [ 1177 | 28 | 327 1.8 10.3 1.1 3.2 0.7 1.0 0.5 0.4 0.3 0.2
1.6 51 | 1325 30 | 36.8 1.9 1.6 | 1.2 3.6 0.7 1.1 0.5 0.4 0.4 0.2
1.7 54 | 1481 | 32 | 41.1 2.0 12.9 1.2 4.0 0.7 1.2 0.5 0.5 0.4 0.2
1.8 57 | 1646 | 34 | 456 | 2.1 14.3 1.3 45 0.8 1.3 0.5 0.6 0.4 0.3
1.9 36 | 503 | 2.2 158 | 1.4 4.9 0.8 1.5 0.6 0.6 0.4 0.3
2.0 3.8 55.2 2.3 17.3 1.4 5.4 0.9 1.6 0.6 0.7 0.4 0.3
2.1 40 | 604 | 25 18.9 1.5 5.9 0.9 1.8 0.6 0.7 0.5 0.3
2.2 4.1 658 | 26 | 206 | 16 6.4 1.0 1.9 0.7 0.8 0.5 0.4
2.3 43 | 7113 | 27 | 223 1.7 6.9 1.0 2.1 0.7 0.9 0.5 0.4
2.4 45 | 774 28 | 241 1.7 7.5 1.0 2.2 0.7 0.9 0.5 0.4
2.5 47 | 831 29 | 260 | 1.8 8.1 1.1 2.4 0.8 1.0 0.6 0.5
2.6 49 | 89.4 | 30 | 279 1.9 8.7 1.1 2.6 0.8 1.1 0.6 0.5
2.7 5.1 958 | 32 | 299 1.9 9.3 1.2 2.8 0.8 1.1 0.6 0.5
2.8 53 | 1024 | 33 | 319 | 20 9.9 1.2 2.9 0.8 1.2 0.6 0.6
2.9 5.5 109.3 3.4 34.0 2.1 10.6 1.3 3.1 0.9 1.3 0.6 0.6
3.0 57 | 1163 | 35 | 362 | 2.2 11.2 1.3 3.3 0.9 1.4 0.7 0.6
3.5 4.1 480 | 2.5 14.8 1.5 4.4 1.1 1.8 0.8 0.8
4.0 47 | 614 | 29 18.9 1.7 5.6 1.2 2.3 0.9 1.1
4.5 5.3 76.3 3.2 23.5 2.0 6.9 1.4 2.8 1.0 1.3
5.0 58 | 927 | 36 | 284 | 2.2 8.4 1.5 3.4 1.1 1.6
5.5 40 | 339 | 24 100 | 1.7 4.1 1.2 1.9
6 43 | 397 | 26 11.7 1.8 4.8 1.3 2.2
7 5.1 528 | 3.1 155 | 2.1 6.3 1.5 2.9
8 5.8 67.6 3.5 19.7 2.4 8.0 1.8 3.8
9 39 | 245 | 27 9.9 2.0 47
10 4.4 29.8 3.0 12.0 2.2 5.6
11 48 | 355 | 3.3 143 | 24 6.7
12 52 | 417 | 36 | 168 | 26 7.9
13 57 | 484 | 39 195 | 2.9 9.1
14 42 | 223 | 3.1 10.4
15 45 | 254 | 33 11.8
16 48 | 286 | 35 13.3
18 5.4 35.6 4.0 16.5
20 44 | 201
22 4.8 23.9
24 53 | 281
26 57 | 32.6

Q = water flow [I/s], v = velocity [m/s], J = pressure loss [mbar/m].
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Table Continuous pressure losses for conveyance of water at 60°C.

Pipe 12x2 14x2 15x2 16x2.25 16x2 17x2 18x2 20x2.8 20x2.5
Q \ J \ J \ J v J \ J \ J v J v J \ J
001 | 02 | 11 |01 [ 04 | 01 |02 |01 [02 |01 [02 ]| 01|01 |01 |01 |01 |01 |01 |01
002 | 04 | 35 | 03 | 12 | 02 | 08 | 02 | 06 | 02 | 05 | 02 | 03 | 01 | 02 | 01 [ 02 | 01 | 02
0.03 0.6 7.2 0.4 2.5 0.3 1.6 0.3 1.3 0.3 1.0 0.2 0.7 0.2 0.5 0.2 0.4 0.2 0.4
004 | 08 | 119 | 05 | 41 | 04 | 26 | 04 | 21 | 04 | 17 | 03 | 12 | 03 | 08 | 02 | 07 | 02 | 06
0.05 1.0 17.7 | 0.6 6.0 0.5 3.8 0.5 3.1 0.4 2.5 0.4 1.7 0.3 1.2 0.3 1.1 0.3 0.9
006 | 1.2 | 246 | 08 | 84 | 06 | 53 | 06 | 43 | 05 | 35 | 05 | 24 | 04 | 17 | 04 | 14 | 03 | 1.2
007 | 14 | 325| 09 [110] 07 | 69 | 07 | 56 | 06 | 46 | 05 | 31 | 05 | 22 | 04 | 19 | 04 | 16
0.08 1.6 | 41.4 1.0 14.0 | 0.8 8.8 0.8 71 0.7 5.8 0.6 3.9 0.5 2.8 0.5 2.4 0.5 2.0
009 | 1.8 | 514 | 11 | 173 ]| 09 [ 109 ]| 09 | 88 | 0.8 | 71 | 07 | 49 | 06 | 34 | 06 | 380 | 05 | 24
0.10 | 2.0 | 62.3 1.3 20.9 1.1 13.2 1.0 10.6 | 0.9 8.6 0.8 5.9 0.6 4.1 0.6 3.6 0.6 2.9
015 | 3.0 |131.5| 19 | 437 | 16 | 274 | 14 [ 221 | 1.3 [ 179 | 11 [ 121 | 1.0 | 85 | 09 | 74 | 08 | 6.1
020 | 40 |2250| 25 | 743 | 21 | 464 | 19 | 373 | 1.8 | 303 | 1.5 | 205 | 13 | 143 | 12 [ 124 | 11 | 102
025 | 50 |3423| 32 |112.4| 26 | 701 | 24 | 563 | 22 | 456 | 1.9 [ 308 | 1.6 | 214 | 15 | 186 | 1.4 | 153
0.30 | 6.0 [483.4| 3.8 |1579| 3.2 98.3 2.9 789 | 2.7 | 639 | 23 | 43.0 1.9 | 299 1.8 | 26.0 1.7 21.3
0.35 45 |211.0] 87 [1811] 84 [1051| 31 [851 | 2.6 | 572 | 23 | 39.7 | 21 | 346 | 2.0 | 283
0.40 51 |271.4| 42 |168.4| 3.9 |1349| 35 [1091| 3.0 | 733 | 26 | 50.8 | 25 | 442 | 23 | 36.2
0.45 57 |339.2| 47 |210.2| 43 |168.3| 40 [136.1| 3.4 | 914 | 29 | 632 | 28 | 550 | 25 | 450
0.50 53 |2565| 4.8 |2053| 4.4 [1659| 3.8 [111.3| 32 | 77.0 | 31 | 669 | 2.8 | 54.7
0.55 58 |307.3| 53 [2458| 49 |198.6| 4.1 |[133.1]| 386 | 920 | 3.4 | 80.0 | 3.1 65.3
0.60 58 |289.9| 53 [2341| 45 [156.7| 3.9 [1083| 3.7 | 941 | 3.4 | 76.8
0.65 57 |272.4| 49 [1823| 4.2 [1258| 4.0 [109.3| 3.7 | 89.2
0.70 53 |209.7| 45 |144.7| 43 [1257| 4.0 [1025
0.75 57 |239.0| 49 [164.8| 46 |143.1| 42 |116.7
0.80 52 |186.2| 49 |161.7| 45 |131.8
0.85 55 |208.9| 52 |181.4| 4.8 |147.8
0.90 58 |282.8| 55 |202.1| 51 |164.7
0.95 58 |224.0| 54 |182.4
1.0 5.7 |201.1
1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9
2.0
2.1
2.2
2.3
2.4
2.5
2.6
27
2.8
29
3.0
35
4.0
4.5
5.0
5.5
6
7
8
9
10
11
12
13
14
15
16
18
20
22
24
26

Q = water flow [I/s], v = velocity [m/s], J = pressure loss [mbar/m].
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Table Continuous pressure losses for conveyance of water at 60°C (continues).

Pipe 20x2 25x2.5 - 26x3 32x3 40x3.5 50x4 63x4.5 75x5 90x7
Q ' J \; J v J v J ' J v J ' J v J

0.01 0.0 0.0

0.02 0.1 0.1 0.1 0.0

0.03 | 0.1 0.3 0.1 0.1 0.1

0.04 0.2 0.4 0.1 0.2 0.1

0.05 | 02 0.6 0.2 0.2 0.1 0.1 0.1 0.0

0.06 | 0.3 0.9 0.2 0.3 0.1 0.1 0.1 0.0

0.07 | 03 1.1 0.2 0.4 0.1 0.1 0.1 0.0 0.1 0.0

0.08 0.4 1.5 0.3 0.5 0.2 0.1 0.1 0.0 0.1 0.0

0.09 | 04 1.8 0.3 0.6 0.2 0.2 0.1 0.1 0.1 0.0

0.10 | 05 2.2 0.3 0.7 0.2 0.2 0.1 0.1 0.1 0.0

015 | 07 4.4 0.5 1.5 0.3 0.4 0.2 0.1 0.1 0.0 0.1 0.0

0.20 1.0 7.4 0.6 2.5 0.4 0.7 0.2 0.2 0.1 0.1 0.1 0.0 0.1 0.0

0.25 1.2 11.1 0.8 3.8 0.5 1.1 0.3 0.3 0.2 0.1 0.1 0.0 0.1 0.0 0.1 0.0

0.30 1.5 15.5 1.0 5.2 0.6 1.5 0.4 0.5 0.2 0.1 0.1 0.0 0.1 0.0 0.1 0.0

0.35 1.7 20.6 1.1 6.9 0.7 1.9 0.4 0.6 0.3 0.2 0.2 0.1 0.1 0.0 0.1 0.0

040 | 20 | 26.3 1.3 8.8 0.8 2.5 0.5 0.8 0.3 0.2 0.2 0.1 0.1 0.0 0.1 0.0

0.45 2.2 32.7 1.4 10.9 0.8 3.1 0.5 1.0 0.3 0.3 0.2 0.1 0.1 0.0 0.1 0.0

050 | 25 | 39.7 1.6 13.3 | 09 3.7 0.6 1.2 0.4 0.4 0.2 0.1 0.2 0.0 0.1 0.0

055 | 2.7 | 47.4 1.8 15.8 | 1.0 4.4 0.6 1.4 0.4 0.4 0.2 0.1 0.2 0.1 0.1 0.0

0.60 | 30 | 558 1.9 18.6 | 1.1 5.1 0.7 1.6 0.4 0.5 0.3 0.2 0.2 0.1 0.1 0.0

065 | 32 | 647 | 2.1 215 1.2 6.0 0.8 1.9 0.5 0.6 0.3 0.2 0.2 0.1 0.1 0.0

070 | 35 | 744 | 22 | 247 1.3 6.8 0.8 2.1 0.5 0.7 0.3 0.2 0.2 0.1 0.2 0.0

075 | 37 | 846 | 24 [ 280 | 14 7.7 0.9 2.4 0.5 0.8 0.3 0.2 0.2 0.1 0.2 0.0

0.80 4.0 95.5 2.5 31.6 1.5 8.7 0.9 2.7 0.6 0.8 0.3 0.3 0.2 0.1 0.2 0.0

085 | 42 [1071 ] 27 | 353 1.6 9.7 1.0 3.0 0.6 0.9 0.4 0.3 0.3 0.1 0.2 0.1

0.90 4.5 119.2 2.9 39.3 1.7 10.8 1.1 3.4 0.6 1.0 0.4 0.3 0.3 0.1 0.2 0.1

095 | 47 [1320] 30 | 435 1.8 | 11.9 1.1 3.7 0.7 1.2 0.4 0.3 0.3 0.1 0.2 0.1
1.0 50 | 1455 | 32 | 478 | 19 | 131 1.2 4.1 0.7 1.3 0.4 0.4 0.3 0.2 0.2 0.1
1.1 55 | 1743 | 35 | 572 | 2.1 15.6 1.3 4.9 0.8 1.5 0.5 0.4 0.3 0.2 0.2 0.1
1.2 6.0 | 2056 | 38 | 673 | 23 18.4 1.4 5.7 0.9 1.8 0.5 0.5 0.4 0.2 0.3 0.1
1.3 4.1 78.3 2.4 21.3 1.5 6.6 0.9 2.0 0.6 0.6 0.4 0.2 0.3 0.1
1.4 45 | 900 | 26 | 245 1.6 7.6 1.0 2.3 0.6 0.7 0.4 0.3 0.3 0.1
1.5 4.8 102.5 2.8 27.8 1.8 8.6 1.1 2.6 0.7 0.8 0.5 0.3 0.3 0.2
1.6 51 | 1158 | 30 | 314 1.9 9.7 1.2 3.0 0.7 0.9 0.5 0.4 0.4 0.2
1.7 54 | 1209 | 32 | 35.1 2.0 10.8 | 1.2 3.3 0.7 1.0 0.5 0.4 0.4 0.2
1.8 57 | 1448 | 34 | 39.1 2.1 12.0 | 1.3 3.7 0.8 1.1 0.5 0.4 0.4 0.2
1.9 36 | 433 | 2.2 13.3 1.4 4.1 0.8 1.2 0.6 0.5 0.4 0.2
2.0 38 | 476 | 23 146 | 1.4 45 0.9 1.3 0.6 0.5 0.4 0.3
2.1 40 | 522 | 25 16.0 | 1.5 4.9 0.9 1.4 0.6 0.6 0.5 0.3
2.0 4.1 57.0 | 2.6 17.5 1.6 5.3 1.0 1.6 0.7 0.6 0.5 0.3
2.3 43 | 620 | 27 19.0 | 1.7 5.8 1.0 1.7 0.7 0.7 0.5 0.3
2.4 45 | 672 | 28 | 205 1.7 6.3 1.0 1.8 0.7 0.7 0.5 0.4
2.5 47 | 725 | 29 | 222 1.8 6.8 1.1 2.0 0.8 0.8 0.6 0.4
2.6 49 | 784 3.0 | 23.9 1.9 7.3 1.1 2.1 0.8 0.9 0.6 0.4
2.7 5.1 839 | 32 | 256 | 1.9 7.8 1.2 2.3 0.8 0.9 0.6 0.4
2.8 5.3 89.9 3.3 27.4 2.0 8.3 1.2 2.4 0.8 1.0 0.6 0.5
2.9 55 | 96.1 34 | 2903 | 21 8.9 1.3 2.6 0.9 1.1 0.6 0.5
3.0 57 | 1025] 35 | 312 [ 2.2 9.5 1.3 2.8 0.9 1.1 0.7 0.5
35 4.1 417 | 25 12.6 1.5 3.7 1.1 1.5 0.8 0.7
4.0 47 | 536 | 29 16.2 1.7 4.7 1.2 1.9 0.9 0.9
4.5 53 | 67.1 3.2 | 202 | 20 5.8 1.4 2.4 1.0 1.1
5.0 58 | 819 | 36 | 246 | 2.2 7.1 1.5 2.9 1.1 1.3
5.5 40 | 29.4 | 24 8.5 1.7 3.4 1.2 1.6
6 43 | 347 | 26 10.0 | 1.8 4.0 1.3 1.9
7 5.1 46.4 | 34 13.3 | 2.1 5.3 1.5 2.5
8 58 | 59.8 | 35 17.1 2.4 6.8 1.8 3.2
9 39 | 213 | 27 8.5 2.0 3.9
10 44 | 260 | 30 | 104 | 22 4.8
11 48 | 312 | 33 124 | 24 5.7
12 5.2 36.8 3.6 14.6 2.6 6.7
13 57 | 428 | 39 17.0 | 2.9 7.8
14 4.2 19.5 3.1 9.0
15 45 | 223 | 33 10.2
16 48 | 252 | 35 11.6
18 54 | 315 | 4.0 14.4
20 4.4 17.6
22 48 | 214
24 53 | 24.9
26 57 | 29.0

Q = water flow [I/s], v = velocity [m/s], J = pressure loss [mbar/m].

vay/lsir



Table Continuous pressure losses for conveyance of water a 80°C.

Pipe 12x2 14x2 15x2 16x2.25 16x2 17x2 18x2 20x2.8 20x2.5
Q \ J \ J \ J v J \ J \ J v J v J \ J
001 02 |10 ] 01 03] 01 ][02 |01 [02 ]| 01|01 |01 01|01 |01 |01 |01 |01 |01
002 | 04 | 33 | 03 | 11 ]| 02 | 07 |02 | 06 | 02| 05|02 |03 | 01|02/ 01 ]02]01 |02
0.03 0.6 6.7 0.4 2.3 0.3 1.5 0.3 1.2 0.3 1.0 0.2 0.7 0.2 0.5 0.2 0.4 0.2 0.3
004 | 08 | 112 | 05 | 38 | 04 | 24 | 04 | 20 | 04 | 16 | 03 | 11 | 03 | 08 | 02 | 07 | 02 | 05
0.05 1.0 16.8 | 0.6 5.7 0.5 3.6 0.5 2.9 0.4 2.4 0.4 1.6 0.3 1.1 0.3 1.0 0.3 0.8
006 | 1.2 | 234 | 08 | 79 | 06 | 50 | 06 | 40 | 05 | 33 | 05 | 22 | 04 | 16 | 04 | 14 | 03 | 1.1
007 | 14 | 310] 09 [ 104 | 07 | 66 | 07 | 53 | 06 | 43 | 05 | 29 | 05 | 20 | 04 | 18 | 04 | 15
0.08 1.6 | 39.5 1.0 13.3 | 0.8 8.3 0.8 6.7 0.7 5.5 0.6 3.7 0.5 2.6 0.5 2.3 0.5 1.9
009 | 1.8 | 491 | 11 | 164 | 09 [ 103 ]| 09 | 83 | 0.8 | 68 | 0.7 | 46 | 06 | 32 | 06 | 28 | 05 | 23
0.10 | 2.0 | 59.6 1.3 19.9 1.1 12.5 1.0 10.0 | 0.9 8.2 0.8 5.5 0.6 3.9 0.6 3.4 0.6 2.8
015 | 3.0 |126.8| 19 | 419 | 16 | 262 | 14 | 210 | 1.3 [ 171 | 11 [ 115 10 | 80 | 09 | 70 | 08 | 57
020 | 40 |2179| 25 | 714 | 21 [ 445| 19 [ 357 | 1.8 | 290 | 15 | 195 | 13 | 136 | 12 [ 118 [ 11 | 97
025 | 50 |3327| 32 |1085| 26 | 674 | 24 | 541 | 22 | 438 | 1.9 [ 295 | 16 | 205 | 1.5 | 178 | 1.4 | 146
0.30 | 6.0 [471.2| 38 [152.9| 32 | 949 | 29 | 760 | 2.7 | 615 | 2.3 | 413 | 1.9 | 287 | 1.8 | 249 | 1.7 | 20.4
0.35 45 |204.8| 37 |126.9| 3.4 |[101.6| 31 | 821 | 2.6 | 551 | 23 | 381 | 21 [ 332 | 20 | 27.1
0.40 51 |264.0| 4.2 [163.3| 3.9 [130.7| 3.5 [1056| 3.0 | 70.8 | 2.6 | 48.9 | 2.5 | 425 | 2.3 | 34.8
0.45 57 |3305| 47 |2043| 43 [163.3| 40 [1319| 3.4 |[883 | 29 | 61.0 | 28 | 53.0 | 25 | 433
0.50 53 |249.7| 48 |[199.5| 4.4 |161.0| 3.8 [107.8| 32 | 744 | 31 | 646 | 28 | 527
0.55 58 |299.5| 58 [239.3| 49 |193.0| 41 |129.1| 36 | 89.0 | 34 77.3 | 841 63.1
0.60 58 |2825| 53 [227.9| 45 [1522| 3.9 [1049| 3.7 | 911 | 34 | 743
0.65 57 |2655| 4.9 [177.3| 4.2 [1221| 4.0 [106.0| 3.7 | 86.4
0.70 53 |2042| 45 [140.6| 4.3 |122.0| 4.0 | 99.4
0.75 57 2329 49 [160.3| 4.6 |139.1| 42 |113.3
0.80 52 |181.3| 49 |[157.3| 4.5 | 128.1
0.85 55 [203.5| 52 [176.5| 4.8 |143.7
0.90 58 |227.0| 55 |[196.9| 51 |160.3
0.95 58 |218.4| 54 [177.7
1.0 5.7 1196.0
1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9
2.0
2.1
2.2
2.3
2.4
2.5
2.6
27
2.8
29
3.0
35
4.0
4.5
5.0
5.5
6
7
8
9
10
11
12
13
14
15
16
18
20
22
24
26

Q = water flow [I/s], v = velocity [m/s], J = pressure loss [mbar/m].
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Table Continuous pressure losses for conveyance of water at 80°C (continues).

Pipe 20x2 25x2.5 - 26x3 32x3 40x3.5 50x4 63x4.5 75x5 90x7
Q ' J \; J v J v J ' J v J ' J v J
0.01

0.02 0.1 0.1 0.1 0.0

0.03 | 0.1 0.2 0.1 0.1 0.1 0.0

0.04 0.2 0.4 0.1 0.1 0.1 0.0

0.05 | 02 0.6 0.2 0.2 0.1 0.1 0.1 0.0

0.06 | 0.3 0.8 0.2 0.3 0.1 0.1 0.1 0.0

0.07 | 03 1.1 0.2 0.4 0.1 0.1 0.1 0.0 0.1 0.0

0.08 0.4 1.4 0.3 0.5 0.2 0.1 0.1 0.0 0.1 0.0

0.09 | 04 1.7 0.3 0.6 0.2 0.2 0.1 0.1 0.1 0.0

0.10 | 05 2.0 0.3 0.7 0.2 0.2 0.1 0.1 0.1 0.0

015 | 07 4.2 0.5 1.4 0.3 0.4 0.2 0.1 0.1 0.0 0.1 0.0

0.20 1.0 7.1 0.6 2.4 0.4 0.7 0.2 0.2 0.1 0.1 0.1 0.0 0.1 0.0

0.25 1.2 10.6 0.8 3.6 0.5 1.0 0.3 0.3 0.2 0.1 0.1 0.0 0.1 0.0 0.1 0.0
0.30 1.5 14.8 1.0 5.0 0.6 1.4 0.4 0.4 0.2 0.1 0.1 0.0 0.1 0.0 0.1 0.0
0.35 1.7 19.7 1.1 6.6 0.7 1.8 0.4 0.6 0.3 0.2 0.2 0.1 0.1 0.0 0.1 0.0
040 | 20 | 253 1.3 8.4 0.8 2.3 0.5 0.7 0.3 0.2 0.2 0.1 0.1 0.0 0.1 0.0
0.45 2.2 31.4 1.4 10.5 0.8 2.9 0.5 0.9 0.3 0.3 0.2 0.1 0.1 0.0 0.1 0.0
050 | 25 | 383 1.6 127 | 09 3.5 0.6 1.1 0.4 0.3 0.2 0.1 0.2 0.0 0.1 0.0
055 | 2.7 | 457 1.8 15.1 1.0 4.2 0.6 1.3 0.4 0.4 0.2 0.1 0.2 0.1 0.1 0.0
060 | 30 | 538 1.9 17.8 | 1.1 4.9 0.7 1.5 0.4 0.5 0.3 0.1 0.2 0.1 0.1 0.0
065 | 32 | 626 | 2.1 20.7 1.2 5.7 0.8 1.8 0.5 0.6 0.3 0.2 0.2 0.1 0.1 0.0
0.70 3.5 71.9 2.2 23.7 1.3 6.5 0.8 2.0 0.5 0.6 0.3 0.2 0.2 0.1 0.2 0.0
075 | 37 [ 820 | 24 [ 270 | 14 7.4 0.9 2.3 0.5 0.7 0.3 0.2 0.2 0.1 0.2 0.0
0.80 4.0 92.6 2.5 30.4 1.5 8.3 0.9 2.6 0.6 0.8 0.3 0.2 0.2 0.1 0.2 0.0
085 | 42 [1039 | 27 | 341 1.6 9.3 1.0 2.9 0.6 0.9 0.4 0.3 0.3 0.1 0.2 0.1
090 | 45 [1158 | 29 | 379 | 17 10.4 1.1 3.2 0.6 1.0 0.4 0.3 0.3 0.1 0.2 0.1
095 | 47 [ 1284 ] 30 [ 420 [ 18 | 114 1.1 3.6 0.7 1.1 0.4 0.3 0.3 0.1 0.2 0.1
1.0 50 | 1415 32 | 462 19 | 126 1.2 3.9 0.7 1.2 0.4 0.4 0.3 0.1 0.2 0.1
1.1 55 | 169.8 | 35 | 554 | 2.1 15.0 1.3 4.7 0.8 1.4 0.5 0.4 0.3 0.2 0.2 0.1
1.2 6.0 | 2005| 38 | 653 | 23 17.7 1.4 5.5 0.9 1.7 0.5 0.5 0.4 0.2 0.3 0.1
1.3 4.1 75.9 2.4 20.5 1.5 6.3 0.9 1.9 0.6 0.6 0.4 0.2 0.3 0.1
1.4 45 | 874 | 26 | 236 1.6 7.3 1.0 2.2 0.6 0.7 0.4 0.3 0.3 0.1
1.5 48 | 997 | 2.8 | 26.8 1.8 8.2 1.1 2.5 0.7 0.7 0.5 0.3 0.3 0.1
1.6 51 | 1128 | 30 | 30.3 1.9 9.3 1.2 2.8 0.7 0.8 0.5 0.3 0.4 0.2
1.7 54 [ 1266 | 32 | 340 | 20 10.4 1.2 3.2 0.7 0.9 0.5 0.4 0.4 0.2
1.8 57 | 1412 | 34 | 378 | 2.1 116 | 1.3 3.5 0.8 1.0 0.5 0.4 0.4 0.2
1.9 36 | 419 | 22 128 | 1.4 3.9 0.8 1.1 0.6 0.5 0.4 0.2
2.0 38 | 462 | 23 14.1 1.4 4.3 0.9 1.3 0.6 0.5 0.4 0.2
2.1 40 | 507 | 25 15.4 1.5 4.7 0.9 1.4 0.6 0.6 0.5 0.3
2.0 4.1 55.3 | 2.6 16.9 1.6 5.1 1.0 1.5 0.7 0.6 0.5 0.3
2.3 43 | 602 | 27 18.3 1.7 5.6 1.0 1.6 0.7 0.7 0.5 0.3
2.4 4.5 65.3 2.8 19.8 1.7 6.0 1.0 1.8 0.7 0.7 0.5 0.3
2.5 47 | 706 | 29 | 214 1.8 6.5 1.1 1.9 0.8 0.8 0.6 0.4
2.6 49 | 761 3.0 | 231 1.9 7.0 1.1 2.0 0.8 0.8 0.6 0.4
2.7 5.1 817 | 32 [ 248 | 1.9 7.5 1.2 2.2 0.8 0.9 0.6 0.4
2.8 5.3 87.6 3.3 26.5 2.0 8.0 1.2 2.3 0.8 0.9 0.6 0.4
2.9 55 | 937 | 34 | 284 | 21 8.6 1.3 2.5 0.9 1.0 0.6 0.5
3.0 57 | 1000] 35 | 302 [ 2.2 9.1 1.3 2.6 0.9 1.1 0.7 0.5
35 4.1 405 | 25 12.2 1.5 3.5 1.1 1.4 0.8 0.7
4.0 47 | 522 | 29 15.6 1.7 45 1.2 1.8 0.9 0.8
4.5 53 | 65.4 | 32 195 | 2.0 5.6 1.4 2.3 1.0 1.1
5.0 58 | 800 | 36 | 238 | 2.2 6.8 1.5 2.7 1.1 1.3
5.5 40 | 286 | 24 8.2 1.7 3.3 1.2 1.5
6 43 | 337 | 26 9.6 1.8 3.9 1.3 1.8
7 5.1 452 | 34 12.9 | 2.1 5.1 1.5 2.4
8 58 | 584 | 35 16.6 | 2.4 6.6 1.8 3.0
9 39 | 207 | 27 8.2 2.0 3.8
10 44 | 253 | 30 | 100 | 2.2 4.6
11 48 | 304 | 33 120 | 24 5.5
12 5.2 35.9 3.6 14.2 2.6 6.5
13 57 | 418 | 39 16,5 | 2.9 7.6
14 4.2 19.0 | 3.1 8.7
15 45 | 217 | 33 9.9
16 48 | 245 | 35 11.2
18 54 | 307 | 4.0 14.0
20 4.4 17.1
22 48 | 206
24 53 | 243
26 57 | 283

Q = water flow [I/s], v = velocity [m/s], J = pressure loss [mbar/m].
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