PEXAL® —

MULTILAYER PIPES PE-Xb/AI/PE-Xb

E “LL
—

The product

Pexal® is an innovative pipe capable of responding to different installation techniques and different applications, from
hot and cold potable water distribution, to centralized distribution, from convector and radiator heating systems to floor,
wall and ceiling heating and air cooling systems, from compressed air distribution systems to industrial installations.
The Pexal® Gas pipe with an outer yellow layer is suitable and is certified for transporting fuel gas inside buildings

(for more details, please refer to the dedicated documentation).

The Pexal® multilayer pipes combine the advantages of synthetic materials and in particular of the crosslinked
polyethylene such as resistance to abrasion and corrosion, chemical resistance and hygiene with those of 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.

Features
The characteristics of the Pexal® pipes make this product highly reliable and extremely easy to install.

e 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 80°C (for more details see the “Application fields” section). For operating temperatures lower
than the working temperature, the pipes can withstand pressures above 10 bar while maintaining a high degree of
reliability over time. If it's necessary to make the pipes work beyond this limit, it is mandatory to consult the Valsir
technical office to verify its feasibility.

e 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.

e Smoothness and resistance to scale formation
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.

1 T02-287/GB REV06 - 02/2025 ’V@,//S //'?f®



e 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.

e Flexibility and shape stability
The combination of crosslinked polyethylene and aluminium guarantees excellent flexibility features in bending
(laso manual bending). The Pexal® pipe can be bent manually up to the 32 mm diameter and mechanically for the
larger diameters, with curvature radii of up to 2.5 times the diameter. The excellence of the Pexal® pipes resides
also in its extraordinary shape stability: once bent and installed, it maintains the configuration over time allowing a
reduction of the number of anchoring clips nheeded, 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 Pexal® pipes
are also the ideal solution in areas subjected to earthquakes.

e 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 Pexal® 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.

e 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.

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

e 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.

e 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.

e Hygiene
Non-toxic materials are used for the pipes and fittings and the system is certified for drinking water distribution.
e Ecology

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

Typical technical data.

Features Values Testing methods
Crosslinked polyethylene internal layer
. PE-Xb, internal bonding layer, intermediate
Material L h -
aluminium layer, external bonding layer,
crosslinked polyethylene external layer PE-Xb
Colour RAL White 9003 -
Dimensions 14+110 mm -
Hot and cold potable water distribution, convector and radiator
Application heating systems, radiant heating and cooling systems, -
compressed air distribution systems, industrial installations.
. By fittings Pexal® Brass, Bravopress®, Pexal® XL, i
Connections Pexal® Easy e 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

Reaction to fire

C-s2,d0

EN 13501-1

(1) At any rate above the freezing temperature of the transported fluid.
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Application fields

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

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

— Operating : Maxim_um . Malfunctioning . .
Application Duration operating Duration Duration Typical
g temperature temperature L
fields of Tp temperature  of Tmax of Trmal application
TD Tmal
Tmax
[°C] [years] [°C] [years] [°C] [hours]
Domestic hot
a
1 60 49 80 1 95 100 water (60°C)
Domestic hot
a
2 70 49 80 1 95 100 water (70°C)
2+0 24'_5 Floor heating
4a 40 20 70 25 100 100 and low
+ T temperature
60 o5 systems
2+0 1+4 High
5a 60 25 90 1 100 100  ‘eMmperature
A + heating
80 10 systems
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Range

The range of Pexal® pipes is extremely wide: they are produced in a 14 mm diameter to 110 mm diameter and are
available in coils or straight lengths, without sheath, with 6 and 10 mm insulating sheath or with corrugated protective
sheath.

Range of Pexal® pipes.

Pexal® Pexal® Pexal® pipe
. . ; Pexal® pipe with Pexal® pipe with pipe with with double
Pipe Pexal® pipe pipe . . L .
. X : ! . ; 6 mm insulating 10 mm insulating corrugated corrugated
dimensions in coils in straight . .
lengths sheath sheath protective protective
sheath sheath
14x2 100 m 5m 50 m (grey) - - -
16x2 100 m, 200 m 5m 50 m (grey, red, blue) 50 m (blue) 50 m
16x2.25 100 m 5m 50 m (grey) 50 m (blue) - -
18x2 100 m 5m 50 m (grey) - - -
20x2 100 m 5m 50 m (grey, red, blue) 50 m (red, blue) 50 m (red, blue) 50 m
20x2.5 100 m 5m 25 m (grey), 50 m (grey) 50 m (blue) - -
26x3 50 m 5m 50 m (grey, red, blue) 50 m (red, blue) 50 m (red, blue) -
32x3 50 m 5m - 25 m (grey, red) 25 m (red, blue) -
40x3.5 - 5m - - - -
50x4 - 5m - - - -
63x4.5 - 5m - - - -
75x5 - 5m - - - -
90x7 - 5m - - - -
110x10 - 5m - - - -
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Pexal® pipe features

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

Pexal® pipe features (diameters from 14 to 26 mm).

External diameter [mm] 14 16 16 18 20 20 26
Thickness [mm] 2 2 2.25 2 2 2.5 3
Internal diameter [mm] 10 12 115 14 16 15 20
Water volume [1/m] 0.078 0.113 0.104 0.154 0.201 0.176 0.314
Weight [g/m] 97 113 120 130 156 177 286
Weight with water [g/m] 175 226 224 284 357 353 599
Maximum operating temperature [°C] 95 95 95 95 95 95 95
Maximum operating pressure [bar] 10 10 10 10 10 10 10
Thermal expansion coefficient [mm/m-K] 0.026 0.026 0.026 0.026 0.026 0.026 0.026
Thermal conductivity [W/m-K] 0.44 0.44 0.43 0.44 0.47 0.45 0.47
Internal roughness [mm] 0.007 0.007 0.007 0.007 0.007 0.007 0.007
Oxygen permeability [mg/l] 0 0 0 0 0 0 0

Pexal® pipe features (diameters from 32 to 110 mm).

External diameter [mm] 32 40 50 63 75 90 110
Thickness [mm] 3 35 4 45 5 7 10
Internal diameter [mm] 26 33 42 54 65 76 90
Water volume [1/m] 0.53 0.854 1.383 2.286 3.312 4.528 6.362
Weight [g/m] 390 545 833 1232 1603 2403 3810
Weight with water [g/m] 919 1397 2213 3513 4908 6922 10159
Maximum operating temperature [°C] 95 95 95 95 95 95 95
Maximum operating pressure [bar] 10 10 10 10 10 10 10
Thermal expansion coefficient [mm/m-K] 0.026 0.026 0.026 0.026 0.026 0.026 0.026
Thermal conductivity [W/m-K] 0.50 0.49 0.50 0.51 0.52 0.47 0.44
Internal roughness [mm] 0.007 0.007 0.007 0.007 0.007 0.007 0.007
Oxygen permeability [mall] 0 0 0 0 0 0 0
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Multilayer Pexal® insulated pipe features

Pexal® 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.

Multilayer Pexal® insulated pipe features.

Insulation layer External diameter of Thermal conductivity

thickness the insulated pipe eleh of the insulated pipe
Pipe
[mm] [mm] [g/m] [W/m:-K]

14x2 6 26 105 0.055
16x2 6 28 121 0.054
16x2 10 36 133 0.049
16x2.25 6 28 138 0.057
16x2.25 10 36 150 0.051
18x2 6 30 139 0.054
20x2 6 32 166 0.053
20x2 10 40 179 0.048
20x2,5 6 32 199 0.057
20x2,5 10 40 212 0.051
26x3 6 38 304 0.060
26x3 10 46 320 0.053
32x3 10 52 430 0.052

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

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

Features Unit Value

Material - High density closed cell polyethylene
Fire resistance class (EN 13501-1) - BL-s1,d0

Density [kg/m?3] 33

Thermal conductivity at 0°C [Wim-K] 0,0331 2%

Thermal conductivity at 10°C [Wim-K] 0,0346 2%

Thermal conductivity at 40°C [Wim-K] 0,0384 +2%

Traction resistance [N/mm?] >0.18

Ultimate elongation [%] >80

Water vapour diffusion resistance factor - p - 7400
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Features of the multilayer Pexal® pipe with corrugated protective sheath

Pexal® pipes that are covered in the factory with a protective
corrugated insulating sleeve are generally used in domestic water
supply systems that require protection or the possibility of removing
or replacing the pipes.

Features of the multilayer Pexal® pipe with corrugated protective sheath.

External diameter

thsislfr?ctags of the pipe including Weight Crushing

Pipe the sheath
[mm] [mm] [9/m] [N/m]
16x2 0.8 26.5 170 320
16x2 double 0.85 25 334 320
20x2 0.9 30.5 237 320
20x2 double 0.95 30.5 466 320
26x3 0.9 37.5 392 320
32x3 0.9 44.8 532 320

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

Features of the material used for the production of the corrugated protective sheath.

Features U.M. 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 [%] > 350
Potability

The Pexal® system is suitable and has been certified by international institutes for applications in water supply
distribution systems: Austria, Australia, Germany, France, Hungary, Italy, Holland, Poland, Romania, Russia, Ukraine,
Great Britain, South Africa.

Certifications

The Pexal® system is manufactured and certified according to EN ISO 21003 Standards by the strictest certification
bodies that control and frequently verify its performance in our production plants in Italy. The approvals of Valsir supply
systems are available on the website www.valsir.it

The Pexal® system is EPD (Environmental Product Declaration) certified. This document describes
environmental impacts of a specific quantity of material or service during the life cycle.
The EPD document can be downloaded from the website www.valsir.it in the EPD area.
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Connection systems
The Pexal® pipes can be combined with the different types of Valsir fittings.

Connection systems.

Bravopress® Pexal® Easy Pexal® Twist

® ® ®

Pp?i):)a:al BraZ:Xparleserailft?ngs Multi-fpi)trtiesssPPSU Al fli)tc:irﬁgF;PSU IS ﬁamgrsession ModulZfé?’lSl)J(llzittings

14x2 . . .

16x2 ° ° ° °
16x2.25 . . .

18x2 o .

20x2 ° ° ° °
20x2.5 . . .

26x3 . . . .

32x3 . . . .
40x3.5 . . .

50x4 . . .
63x4.5 . . .

75x5 . .

90x7 . .
110x10 .

Marking

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

7 9 11

n. oo1 YOS PEXAL 50854 Made in Italy PE-Xb/AL/PE-Xb  XXXX Sanitario Riscaldamento EN ISO 21883 Temp.max 95°C classe 1,2,4,5/18 bar  YYYY
D o () ?

Length

Name of the manufacturer

Brand name (Pexal)

External diameter and thickness

Identification of material (PE-Xb/AL/PE-Xb)

Indication of production

Indication of the application area (water supply or heating)
Standard of reference

. Maximum operating temperature

10. Application classes and maximum operating pressure

11. Indication of international certifications and product approvals

© o NOO AN
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Continuous pressure losses

The calculation of continuous pressure losses is carried out by using the following diagrams that provide the loss
values based on the water temperature. The diagrams also allow the flow velocity to be determined.

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

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

loss [mbar/m]

Pressure

200

100

80 |

60

40

20

0.2

0.1
0.08

0.06 P

0.04

16x2.25

20x2.5

16x2 18x2 mo 2 26x3
12x2 14x2 _ 17x2 _ 25x2.5 32x3 40x3.5 50x4
gén 60°C ~ % /vﬁ M\M \ \ 4 \
~_ /M /// D \UAI\J\“ wr\, /7 “A/ﬁl_ﬁ \ \\\ 4
T~ O T V/ A S i 1
~< S S S ST Pas / 6345
~ ~( VIS &y S 4 /N / /
T~ AT KL/ //\/\//,V,\H/ /S
T~ MV\WM\ \ ~ ///§ ~ ™
/UM/;\JN/\\ A /JNN MVA ~—7 VA 1/./\ 90x7
— P 4 < ~4 ~ S~
/| / ST S S / pl ~_/ ~7 /] ~< /]
< —A SO SIS 7~ T~ A T~ 7 / /
~_ 1/ 7K Lo L ~ X ~ ~ as
\f/ % 4 % N II/I\ < w_\l I/‘ N éx‘_o
YA e/ \VA? N /W/Jﬂ A TSLTATS
LAY 4 A A s S Gy S
~ 5~ 7K ~ ) T~ S~ L AT .
Pa ey S e yd P / ~
Y Y AVARRN —~_/ s ~/ X /! —
A4 7 ~~ g~ > S~ AT
TSI AN > LS ~_
Do S S i A N o S gy SRt
~— ™~ ~_ ™~ IIIIIII
A A A T
R A N N O Y YA N e
/ / PSS / /] ans / ~. ~
/ / / v RsY4e B4 7 036/ 0%8/ TB2 /S . . Sa_
| A )4 A i A>T~ ™~~~ | ~

Water flow [I/s]

4.5
4.0

3.5

3.0

2.5

2.0
1.8
1.6

1.4

1.2

1.0
0.9
0.8
0.7

0.6

3 05

Water velocity [m/s]

valsir

T02-287/GB REVO06 - 02/2025

11



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

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

Pipe 12x2 14x2 16x2.25 16x2 17x2 18x2 20x2.5

Q \Y J \" J \" J \" Q \% J \% J \% J
0.01 0.2 1.5 0.1 0.5 0.1 0.3 0.1 0.2 0.1 0.2 0.1 0.1 0.1 0.1
0.02 0.4 4.7 0.3 1.6 0.2 0.8 0.2 0.7 0.2 0.5 0.1 0.3 0.1 0.2
0.03 0.6 9.3 0.4 3.2 0.3 1.7 0.3 1.4 0.2 0.9 0.2 0.7 0.2 0.5
0.04 0.8 15.3 0.5 5.3 0.4 2.7 0.4 2.2 0.3 15 0.3 1.1 0.2 0.8
0.05 1.0 22.5 0.6 7.8 0.5 4.0 0.4 3.3 0.4 2.2 0.3 1.6 0.3 1.1
0.06 1.2 30.9 0.8 10.7 0.6 55 0.5 4.5 0.5 3.1 0.4 2.2 0.3 1.6
0.07 1.4 40.5 0.9 13.9 0.7 7.2 0.6 5.9 0.5 4.0 0.5 2.8 0.4 2.0
0.08 1.6 51.2 1.0 17.6 0.8 9.0 0.7 7.4 0.6 5.0 0.5 35 0.5 2.6
0.09 1.8 63.0 1.1 21.6 0.9 11.1 0.8 9.1 0.7 6.2 0.6 4.3 0.5 3.1
0.10 2.0 76.0 1.3 26.0 1.0 13.3 0.9 10.9 0.8 7.4 0.6 5.2 0.6 3.8
0.15 3.0 156.7 1.9 53.2 1.4 27.2 1.3 22.2 1.1 15.1 1.0 10.6 0.8 7.6
0.20 4.0 263.4 2.5 89.0 1.9 45.3 1.8 36.9 1.5 25.1 1.3 17.6 1.1 12.6
0.25 5.0 395.3 3.2 132.9 2.4 67.5 2.2 54.9 1.9 37.3 1.6 26.1 1.4 18.7
0.30 6.0 552.0 3.8 184.9 2.9 93.6 2.7 76.2 2.3 51.7 1.9 36.1 1.7 25.9
0.35 4.5 244.7 3.4 123.7 3.1 100.6 2.6 68.2 2.3 47.6 2.0 34.1
0.40 5.1 312.3 3.9 157.6 3.5 128.1 3.0 86.7 2.6 60.5 2.3 43.3
0.45 5.7 387.6 4.3 195.3 4.0 158.6 3.4 107.3 2.9 74.9 2.5 53.6
0.50 4.8 236.7 4.4 192.2 3.8 130.0 3.2 90.6 2.8 64.8
0.55 5.3 281.9 4.9 228.7 4.1 154.6 3.6 107.7 3.1 76.9
0.60 5.8 330.7 5.3 268.3 4.5 181.2 3.9 126.1 3.4 90.1
0.65 57 310.8 4.9 209.8 4.2 145.9 3.7 104.2
0.70 5.3 240.3 4.5 167.1 4.0 119.2
0.75 5.7 272.8 4.9 189.6 4.2 135.2
0.80 5.2 213.4 45 152.2
0.85 5.5 238.6 4.8 170.0
0.90 5.8 265.0 5.1 188.8
0.95 5.4 208.5

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

2.7

2.8

2.9

3.0
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Continuous pressure losses for conveyance of water at 10°C. (continue).

Pipe 20x2 25x2.5/26x3] 32x3 40x3.5 50x4 63x4.5 75x5 90x7 110x10

Q \% J \% J \" J \% J \% J \% J \ J \ J \Y J
0.01 | 00 | 0.1
002 | 01 | 02 | 01 0.1
003 | 0.1 | 04 | 0.1 01 | 01| 00
004 | 02 | 06 | 0.1 02 [ 01| 01
005 | 0.2 | 08 | 0.2 03 |01 01 | 01 | 00
006 | 03 | 1.2 | 0.2 04 [01] 01| 01 | 00
007 | 03 | 1.5 | 0.2 05 (01| 02 | 01| 00 | 01 | 00
008 | 04 | 1.9 | 03 07 |02 02 | 01| 01| 01| 00
009 | 04 | 23 | 03 08 |02 02 | 01| 01| 01 | 00
010 | 05 | 28 | 03 1.0 | 02| 03 | 01 | 01 | 01 | 0.0
015 | 0.7 | 56 | 05 19 [ 03] 06 | 02 [ 02| 01 ] 01 ] 01] 00
020 | 1.0 | 93 | 0.6 32 |04 09 | 02| 03|01 01|01/ 00/ 01/ 00
025 | 1.2 | 138 | 08 47 | 05| 14 | 03 | 04 | 02 | 01| 01|00 ]| 01| 007 01| 00
0.30 | 1.5 | 19.0 | 1.0 65 | 06| 19 | 04 | 06 | 02 | 02 | 01 | 01 | 01 | 00 | 01 | 0.0
035 | 1.7 | 250 | 1.1 86 | 07| 24 | 04 | 08| 03|02 02]|01]|01]|00]01]|00]01]o00
040 | 20 [ 317 | 13 | 108 |08 | 31 | 05 | 1.0 | 03 | 03 | 0.2 | 0.1 | 0.1 | 0.0 | 0.1 | 0.0 | 0.1 | 0.0
045 | 22 [ 392 | 14 | 134 | 08| 38 | 05 | 1.2 | 03 | 04 | 02 | 01 | 01 | 00 | 01 | 00 | 0.1 | 0.0
050 | 25 | 474 | 16 | 161 |09 | 46 | 06 | 1.5 | 04 | 05 | 0.2 | 0.1 | 0.2 | 0.1 | 0.1 | 0.0 | 0.1 | 0.0
055 | 27 | 562 | 18 | 191 |10 | 54 | 06 | 1.7 | 04 | 05 | 02 | 02 | 02 | 01 | 01 | 00 | 0.1 | 0.0
060 | 30 | 658 | 19 | 223 |11 | 63 | 0.7 | 20 | 04 | 06 | 03 | 0.2 | 0.2 | 0.1 | 0.1 | 0.0 | 0.1 | 0.0
065 | 32 | 761 | 21 | 258 |12 | 73 | 08 | 23 | 05 | 07 | 03 | 02 | 02 | 01 | 01 | 00 | 0.1 | 0.
070 | 35 [ 870 | 22 | 295 [ 13| 83 | 08 | 26 | 05 | 08 | 03 | 03 | 02 | 01 | 02 | 00 | 0.1 | 0.0
075 | 37 | 987 | 24 | 334 | 14| 94 | 09 | 30 | 05 | 09 | 03 | 03 | 02 | 01 | 0.2 | 0.1 | 0.1 | 0.0
0.80 | 40 |[1110| 25 | 375 |15 | 105 | 09 | 34 | 06 | 1.1 | 03 | 03 | 02 | 01 | 02 | 0.1 | 0.1 | 0.
085 | 42 |1240| 2.7 | 418 | 16 | 118 | 10 | 37 | 06 | 1.2 | 04 | 04 | 03 | 01 | 02 | 0.1 | 0.1 | 0.0
090 | 45 [1376| 29 | 464 | 17 | 130 | 1.1 | 41 | 06 | 1.3 | 04 | 04 | 03 | 02 | 02 | 0.1 | 0.1 | 0.0
095 | 47 |[1519| 30 | 511 | 18 | 143 | 1.1 | 46 | 07 | 1.4 | 04 | 04 | 03 | 02 | 02 | 01 | 0.1 | 0.0

1.0 50 |166.9| 32 | 561 | 1.9 | 157 | 12 | 50 | 07 | 16 | 04 | 05 | 03 | 02 | 02 | 01 | 0.2 | 0.0

1.1 55 (1989 35 | 667 | 21 |187| 13 | 59 | 08 | 19 | 05 | 06 | 03 | 0.2 | 0.2 | 0.1 | 0.2 | 0.0

1.2 6.0 |2335| 38 | 782 | 23| 218 | 14 | 69 | 09 | 22 | 05 | 07 | 04 | 03 | 03 | 01 | 0.2 | 0.0

1.3 4.1 905 | 24 | 252 | 15 8.0 0.9 2.5 0.6 0.8 0.4 0.3 0.3 0.1 0.2 0.0
14 45 |103.7 | 26 | 289 | 1.6 9.1 1.0 2.9 0.6 0.9 0.4 0.4 0.3 0.2 0.2 0.1
15 48 | 1177 | 28 | 327 | 18 | 103 | 11 3.2 0.7 1.0 0.5 0.4 0.3 0.2 0.2 0.1
1.6 51 |1325| 30 | 368 | 19 | 116 | 1.2 3.6 0.7 11 0.5 0.4 0.4 0.2 0.3 0.1
1.7 54 1481 | 32 | 411 | 20 | 129 | 1.2 4.0 0.7 1.2 0.5 0.5 0.4 0.2 0.3 0.1
1.8 57 | 1646 | 34 | 456 | 21 | 143 | 13 4.5 0.8 1.3 0.5 0.6 0.4 0.3 0.3 0.1
1.9 36 | 503 | 22 | 158 | 14 4.9 0.8 15 0.6 0.6 0.4 0.3 0.3 0.1
2.0 38 [ 55.2 | 23 | 173 | 14 54 0.9 1.6 0.6 0.7 0.4 0.3 0.3 0.1
2.1 40 | 604 | 25 | 189 | 15 5.9 0.9 1.8 0.6 0.7 0.5 0.3 0.3 0.1
2.2 41 | 658 | 26 | 206 | 1.6 6.4 1.0 1.9 0.7 0.8 0.5 0.4 0.3 0.1
2.3 43 | 713 | 2.7 | 223 | 1.7 6.9 1.0 2.1 0.7 0.9 0.5 0.4 0.4 0.1
24 45 | 771 | 28 | 241 | 1.7 7.5 1.0 2.2 0.7 0.9 0.5 0.4 0.4 0.1
2.5 47 | 831 | 29 | 260 | 1.8 8.1 1.1 2.4 0.8 1.0 0.6 0.5 0.4 0.2
2.6 49 | 894 | 30 | 279 | 1.9 8.7 11 2.6 0.8 11 0.6 0.5 0.4 0.2
2.7 51 958 | 32 | 299 | 19 9.3 1.2 2.8 0.8 11 0.6 0.5 0.4 0.2
2.8 53 |1024| 33 | 319 | 20 9.9 1.2 2.9 0.8 12 0.6 0.6 0.4 0.2
2.9 55 [1093| 34 | 340 | 21 | 106 | 13 3.1 0.9 1.3 0.6 0.6 0.5 0.2
3.0 57 |1163| 35 | 362 | 22 | 112 | 13 3.3 0.9 14 0.7 0.6 0.5 0.2
3.5 41 | 480 | 25 | 148 | 15 4.4 11 1.8 0.8 0.8 0.6 0.3
4.0 47 | 614 | 29 | 189 | 17 5.6 1.2 2.3 0.9 11 0.6 0.4
4.5 53 | 763 | 32 | 235 | 20 6.9 14 2.8 1.0 1.3 0.7 0.4
5.0 58 | 927 | 36 | 284 | 22 8.4 1.5 3.4 1.1 1.6 0.8 0.5
5.5 40 [ 339 | 24 | 100 | 17 4.1 12 1.9 0.9 0.6
6 43 |39.7 | 26 | 117 | 18 4.8 1.3 2.2 0.9 0.8
7 51 | 528 | 31 | 155 | 21 6.3 15 2.9 11 1.0
8 58 | 676 | 35 |19.7 | 24 8.0 1.8 3.8 1.3 1.3
9 39 | 245 | 27 9.9 2.0 4.7 14 1.6
10 44 1298 | 3.0 | 120 | 2.2 5.6 1.6 2.0
11 48 | 355 | 33 | 143 | 24 6.7 1.7 2.3
12 52 | 417 | 36 | 168 | 2.6 7.9 1.9 2.8
13 57 | 484 | 39 | 195 | 29 9.1 2.0 3.2
14 42 | 223 | 31 | 104 | 22 3.7
15 45 | 254 | 33 | 118 | 24 4.2
16 48 | 286 | 35 | 133 | 25 4.8
18 54 | 356 | 40 | 165 | 28 5.9
20 44 | 201 | 31 7.3
22 48 | 239 | 35 8.7
24 53 | 28.1 | 38 | 103
26 57 1326 | 41 | 120
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Continuous pressure losses for conveyance of water at 60°C. (Q= water flow [I/s], v= velocity [m/s], J= pressure loss [mbar/m].)

Pipe 12x2 14x2 16x2.25 16x2 17x2 18x2 20x2.5

Q \Y J \" J \" J \" Q \% J \% J \% J
0.01 0.2 1.1 0.1 0.4 0.1 0.2 0.1 0.2 0.1 0.1 0.1 0.1 0.1 0.1
0.02 0.4 3.5 0.3 1.2 0.2 0.6 0.2 0.5 0.2 0.3 0.1 0.2 0.1 0.2
0.03 0.6 7.2 0.4 2.5 0.3 1.3 0.3 1.0 0.2 0.7 0.2 0.5 0.2 0.4
0.04 0.8 11.9 0.5 4.1 0.4 2.1 0.4 1.7 0.3 1.2 0.3 0.8 0.2 0.6
0.05 1.0 17.7 0.6 6.0 0.5 3.1 0.4 2.5 0.4 1.7 0.3 1.2 0.3 0.9
0.06 1.2 24.6 0.8 8.4 0.6 4.3 0.5 3.5 0.5 2.4 0.4 1.7 0.3 1.2
0.07 1.4 325 0.9 11.0 0.7 5.6 0.6 4.6 0.5 3.1 0.5 2.2 0.4 1.6
0.08 1.6 41.4 1.0 14.0 0.8 7.1 0.7 5.8 0.6 3.9 0.5 2.8 0.5 2.0
0.09 1.8 51.4 1.1 17.3 0.9 8.8 0.8 7.1 0.7 4.9 0.6 3.4 0.5 2.4
0.10 2.0 62.3 1.3 20.9 1.0 10.6 0.9 8.6 0.8 5.9 0.6 4.1 0.6 2.9
0.15 3.0 131.5 1.9 43.7 1.4 22.1 1.3 17.9 1.1 12.1 1.0 8.5 0.8 6.1
0.20 4.0 225.0 25 74.3 1.9 37.3 1.8 30.3 15 20.5 1.3 14.3 1.1 10.2
0.25 5.0 342.3 3.2 112.4 2.4 56.3 2.2 45.6 1.9 30.8 1.6 21.4 1.4 15.3
0.30 6.0 483.4 3.8 157.9 2.9 78.9 2.7 63.9 2.3 43.0 1.9 29.9 1.7 21.3
0.35 45 211.0 3.4 105.1 3.1 85.1 2.6 57.2 2.3 39.7 2.0 28.3
0.40 5.1 271.4 3.9 134.9 35 109.1 3.0 73.3 2.6 50.8 2.3 36.2
0.45 5.7 339.2 4.3 168.3 4.0 136.1 3.4 91.4 2.9 63.2 2.5 45.0
0.50 4.8 205.3 4.4 165.9 3.8 111.3 3.2 77.0 2.8 54.7
0.55 5.3 245.8 4.9 198.6 4.1 133.1 3.6 92.0 3.1 65.3
0.60 5.8 289.9 5.3 234.1 4.5 156.7 3.9 108.3 3.4 76.8
0.65 5.7 272.4 4.9 182.3 4.2 125.8 3.7 89.2
0.70 5.3 209.7 45 144.7 4.0 102.5
0.75 57 239.0 4.9 164.8 4.2 116.7
0.80 5.2 186.2 45 131.8
0.85 55 208.9 4.8 147.8
0.90 5.8 232.8 5.1 164.7
0.95 5.4 182.4

1.0 5.7 201.1

1.1

1.2

1.3

1.4

15

1.6

1.7

1.8

1.9

2.0

2.1

2.2

2.3

2.4

2.5

2.6

2.7

2.8

2.9

3.0
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Continuous pressure losses for conveyance of water at 60°C. (continue)

Pipe 20x2 25x2.5/26x3] 32x3 40x3.5 50x4 63x4.5 75x5 90x7 110x10

Q \% J \% J \" J \% J \% J \% J \ J \ J \Y J
0.01 | 0.0 | 0.0
002 | 01 | 0.1 | 0.1 0.0
003 | 01 | 03 | 0.1 01 | 01
004 | 02 | 04 | 0.1 02 | 01
005 | 02 | 06 | 0.2 02 (01| 01| 01 | 00
006 | 0.3 | 09 | 0.2 03 |01 01 | 01 | 00
007 | 03 | 1.1 | 0.2 04 (01| 01| 01| 00| 01| 00
008 | 04 | 1.5 | 03 05 (02| 01| 01| 00 | 01 | 00
009 | 04 | 1.8 | 03 06 |02 02 | 01| 01| 01| 00
010 | 05 | 22 | 03 07 |02 02 | 01| 01| 01| 00
015 | 0.7 | 44 | 05 1.5 | 03] 04 | 02 ][ 01 | 01 ] 00| 01 ] 0.0
020 | 1.0 | 74 | 06 25 [ 04| 07 | 02 | 02| 0101|0100/ 01/ 00
025 | 1.2 | 111 | 08 38 |05 11| 03| 03|02 01| 01|00/ 01| 00/ 01/ 00
030 | 15 | 155 | 1.0 52 | 06| 15 | 04 | 05 | 02 | 01| 01| 00| 01| 00| 01| 00
035 | 1.7 | 206 | 1.1 69 | 07|19 | 04 | 06 | 03| 02| 0201|0100/ 01|00/ 01] 00
040 | 20 | 263 | 1.3 88 | 08| 25 | 05 | 08 | 03| 02| 02|01]|01]|00]01]|00]o01]o00
045 | 22 | 327 | 14 | 109 |08 | 31 | 05 | 10 | 03 | 03 | 0.2 | 0.1 | 0.1 | 0.0 | 0.1 | 0.0 | 0.1 | 0.0
050 | 25 [ 397 | 16 | 133 |09 | 37 | 06 | 1.2 | 04 | 04 | 02 | 01 | 02 | 00 | 01 | 00 | 0.1 | 0.0
055 | 27 | 474 | 18 | 158 | 10| 44 | 06 | 14 | 04 | 04 | 02 | 01 | 02 | 01 | 01 | 0.0 | 0.1 | 0.0
060 | 30 | 558 | 19 | 186 |11 | 51 | 07 | 16 | 04 | 05 | 03 | 02 | 02 | 01 | 01 | 00 | 0.1 | 0.
065 | 32 | 647 | 21 | 215 |12 | 60 | 08 | 1.9 | 05 | 06 | 03 | 02 | 0.2 | 0.1 | 0.1 | 0.0 | 0.1 | 0.0
070 | 35 | 744 | 22 | 247 | 13| 68 | 08 | 21 | 05 | 07 | 03 | 02 | 02 | 01 | 02 | 0.0 | 0.1 | 0.0
075 | 37 | 846 | 24 | 280 |14 | 77 | 09 | 24 | 05 | 08 | 03 [ 02 [ 02 [ 01 | 02 | 00 | 0.1 | 0.0
080 | 40 | 955 | 25 | 316 | 15| 87 | 09 | 27 | 06 | 08 | 03 | 03 | 0.2 | 0.1 | 0.2 | 0.0 | 0.1 | 0.0
085 | 42 [107.1| 27 | 353 |16 | 97 | 1.0 | 30 | 06 | 09 | 04 | 03 | 03 | 01 | 02 | 0.1 | 0.1 | 0.
090 | 45 [119.2| 29 | 393 |17 108 | 1.1 | 34 | 06 | 1.0 | 04 | 03 | 03 | 0.1 | 0.2 | 0.1 | 0.1 | 0.0
095 | 47 [1320| 30 | 435 |18 119 | 11 | 37 | 07 | 1.2 | 04 | 03 | 03 | 01 | 02 | 0.1 | 0.1 | 0.0

1.0 50 |1455| 32 | 478 | 19 | 131 | 12 | 41 | 07 | 13 | 04 | 04 | 03 | 02 | 02 | 0.1 | 0.2 | 0.0

1.1 55 |1743| 35 | 572 | 21| 156 | 13 | 49 | 08 | 15 | 05 | 04 | 03 | 02 | 02 | 01 | 0.2 | 0.0

1.2 6.0 |2056| 38 | 673 | 23 | 184 | 14 | 57 | 09 | 1.8 | 05 | 05 | 04 | 02 | 03 | 01 | 0.2 | 0.0

1.3 4.1 783 | 24 | 213 | 15 6.6 0.9 2.0 0.6 0.6 0.4 0.2 0.3 0.1 0.2 0.1
1.4 4.5 90.0 | 26 | 245 | 16 7.6 1.0 2.3 0.6 0.7 0.4 0.3 0.3 0.1 0.2 0.1
15 4.8 | 1025 | 28 | 278 | 1.8 8.6 1.1 2.6 0.7 0.8 0.5 0.3 0.3 0.2 0.2 0.1
1.6 51 | 1158 | 3.0 [ 314 | 1.9 9.7 1.2 3.0 0.7 0.9 0.5 0.4 0.4 0.2 0.3 0.1
1.7 54 |1299 | 32 | 351 | 20 | 108 | 1.2 3.3 0.7 1.0 0.5 0.4 0.4 0.2 0.3 0.1
1.8 57 11448 | 34 [ 391 | 21 | 120 | 13 3.7 0.8 11 0.5 0.4 0.4 0.2 0.3 0.1
1.9 36 [ 433 | 22 | 133 | 14 4.1 0.8 1.2 0.6 0.5 0.4 0.2 0.3 0.1
2.0 38 | 476 | 23 | 146 | 14 4.5 0.9 1.3 0.6 0.5 0.4 0.3 0.3 0.1
2.1 40 | 522 | 25 | 160 | 15 4.9 0.9 1.4 0.6 0.6 0.5 0.3 0.3 0.1
2.2 41 | 570 | 26 | 175 | 1.6 5.3 1.0 1.6 0.7 0.6 0.5 0.3 0.3 0.1
2.3 43 | 620 | 2.7 | 19.0 | 1.7 5.8 1.0 1.7 0.7 0.7 0.5 0.3 0.4 0.1
2.4 45 | 672 | 28 | 205 | 1.7 6.3 1.0 1.8 0.7 0.7 0.5 0.4 0.4 0.2
2.5 47 | 725 | 29 | 222 | 1.8 6.8 11 2.0 0.8 0.8 0.6 0.4 0.4 0.2
2.6 49 | 781 | 3.0 | 239 | 19 7.3 1.1 2.1 0.8 0.9 0.6 0.4 0.4 0.2
2.7 51 839 | 32 | 256 | 19 7.8 12 2.3 0.8 0.9 0.6 0.4 0.4 0.2
2.8 53 [ 899 | 33 | 274 | 20 8.3 12 2.4 0.8 1.0 0.6 0.5 0.4 0.2
2.9 551961 | 34 | 293 | 21 8.9 1.3 2.6 0.9 11 0.6 0.5 0.5 0.2
3.0 57 [1025| 35 | 312 | 22 9.5 13 2.8 0.9 11 0.7 0.5 0.5 0.2
3.5 41 | 417 | 25 | 126 | 15 3.7 1.1 15 0.8 0.7 0.6 0.3
4.0 47 | 536 | 29 |16.2 | 1.7 4.7 12 1.9 0.9 0.9 0.6 0.4
4.5 53 | 671 ] 32 | 202 | 20 5.8 14 2.4 1.0 11 0.7 0.5
5.0 58 [ 819 | 36 | 246 | 22 7.1 15 2.9 11 1.3 0.8 0.6
5.5 40 | 294 | 24 8.5 1.7 3.4 1.2 1.6 0.9 0.7
6 43 | 347 | 26 | 100 | 1.8 4.0 13 1.9 0.9 0.8
7 51 | 464 | 31 | 133 | 21 5.3 1.5 2.5 11 11
8 58 | 598 | 35 | 171 | 24 6.8 18 3.2 13 14
9 39 | 213 | 27 8.5 2.0 3.9 14 1.7
10 44 | 260 | 3.0 | 104 | 22 4.8 1.6 2.1
11 48 | 312 | 33 | 124 | 24 5.7 1.7 25
12 52 | 368 | 36 | 146 | 26 6.7 1.9 2.9
13 57 | 428 | 39 | 17.0 | 29 7.8 2.0 3.4
14 42 | 195 | 31 9.0 2.2 3.9
15 45 | 223 | 33 | 102 | 24 4.4
16 48 | 252 | 35 | 116 | 25 5.0
18 54 | 315| 40 | 144 | 28 6.2
20 44 | 176 | 31 7.6
22 48 | 211 | 35 9.1
24 53 | 249 | 38 | 107
26 57 1290 | 41 | 125
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Continuous pressure losses for conveyance of water at 80°C. (Q= water flow [I/s], v= velocity [m/s], J= pressure loss [mbar/m].)

Pipe 12x2 14x2 16x2.25 16x2 17x2 18x2 20x2.5

Q \Y J \" J \" J \" Q \% J \% J \% J
0.01 0.2 1.0 0.1 0.3 0.1 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
0.02 0.4 3.3 0.3 1.1 0.2 0.6 0.2 0.5 0.2 0.3 0.1 0.2 0.1 0.2
0.03 0.6 6.7 0.4 2.3 0.3 1.2 0.3 1.0 0.2 0.7 0.2 0.5 0.2 0.3
0.04 0.8 11.2 0.5 3.8 0.4 2.0 0.4 1.6 0.3 1.1 0.3 0.8 0.2 0.5
0.05 1.0 16.8 0.6 57 0.5 2.9 0.4 2.4 0.4 1.6 0.3 1.1 0.3 0.8
0.06 1.2 23.4 0.8 7.9 0.6 4.0 0.5 3.3 0.5 2.2 0.4 1.6 0.3 1.1
0.07 1.4 31.0 0.9 10.4 0.7 5.3 0.6 4.3 0.5 2.9 0.5 2.0 0.4 15
0.08 1.6 39.5 1.0 13.3 0.8 6.7 0.7 5.5 0.6 3.7 0.5 2.6 0.5 1.9
0.09 1.8 49.1 1.1 16.4 0.9 8.3 0.8 6.8 0.7 4.6 0.6 3.2 0.5 2.3
0.10 2.0 59.6 1.3 19.9 1.0 10.0 0.9 8.2 0.8 55 0.6 3.9 0.6 2.8
0.15 3.0 126.8 1.9 41.9 1.4 21.0 1.3 17.1 1.1 11.5 1.0 8.0 0.8 5.7
0.20 4.0 217.9 25 71.4 1.9 35.7 1.8 29.0 15 19.5 1.3 13.6 1.1 9.7
0.25 5.0 332.7 3.2 108.5 2.4 54.1 2.2 43.8 1.9 29.5 1.6 20.5 1.4 14.6
0.30 6.0 471.2 3.8 152.9 2.9 76.0 2.7 61.5 2.3 41.3 1.9 28.7 1.7 20.4
0.35 4.5 204.8 3.4 101.6 3.1 82.1 2.6 55.1 2.3 38.1 2.0 27.1
0.40 5.1 264.0 3.9 130.7 35 105.6 3.0 70.8 2.6 48.9 2.3 34.8
0.45 5.7 330.5 4.3 163.3 4.0 131.9 3.4 88.3 2.9 61.0 2.5 43.3
0.50 4.8 199.5 4.4 161.0 3.8 107.8 3.2 74.4 2.8 52.7
0.55 5.3 239.3 4.9 193.0 4.1 129.1 3.6 89.0 3.1 63.1
0.60 5.8 2825 5.3 227.9 4.5 152.2 3.9 104.9 3.4 74.3
0.65 5.7 265.5 4.9 177.3 4.2 122.1 3.7 86.4
0.70 5.3 204.2 45 140.6 4.0 99.4
0.75 57 232.9 4.9 160.3 4.2 113.3
0.80 5.2 181.3 45 128.1
0.85 55 203.5 4.8 143.7
0.90 5.8 227.0 5.1 160.3
0.95 5.4 177.7

1.0 5.7 196.0

1.1

1.2

1.3

1.4

15

1.6

1.7

1.8

1.9

2.0

2.1

2.2

2.3

2.4

2.5

2.6

2.7

2.8

2.9

3.0
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Continuous pressure losses for conveyance of water at 80°C. (continue)

Pipe 20x2 25%x2.5/26x3]  32x3 40x3.5 50x4 63x4.5 75x5 90x7 110x10
Q \% J \% J \ J \ J \ J \ J v J v J \ 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 0.2 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 0.3 11 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 0.4 1.7 0.3 0.6 0.2 0.2 0.1 0.1 0.1 0.0
0.10 0.5 2.0 0.3 0.7 0.2 0.2 0.1 0.1 0.1 0.0
0.15 0.7 4.2 0.5 14 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 12 | 106 | 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 15 | 148 | 10 5.0 0.6 14 0.4 0.4 0.2 0.1 0.1 0.0 0.1 0.0 0.1 0.0
0.35 17 1197 | 11 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 0.1 0.0
0.40 20 | 253 | 13 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 0.1 0.0
0.45 22 | 314 | 14 | 105 | 08 2.9 0.5 0.9 0.3 0.3 0.2 0.1 0.1 0.0 0.1 0.0 0.1 0.0
0.50 25 | 383 | 16 | 127 | 0.9 3.5 0.6 11 0.4 0.3 0.2 0.1 0.2 0.0 0.1 0.0 0.1 0.0
0.55 27 | 457 ] 18 | 151 | 1.0 4.2 0.6 13 0.4 0.4 0.2 0.1 0.2 0.1 0.1 0.0 0.1 0.0
0.60 30 [ 538 | 19 | 178 | 11 4.9 0.7 15 0.4 0.5 0.3 0.1 0.2 0.1 0.1 0.0 0.1 0.0
0.65 32 | 626 | 21 | 207 | 1.2 5.7 0.8 1.8 0.5 0.6 0.3 0.2 0.2 0.1 0.1 0.0 0.1 0.0
0.70 35 | 719 | 22 | 237 | 13 6.5 0.8 2.0 0.5 0.6 0.3 0.2 0.2 0.1 0.2 0.0 0.1 0.0
0.75 3.7 | 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 0.1 0.0
0.80 40 | 926 | 25 | 304 | 15 8.3 0.9 2.6 0.6 0.8 0.3 0.2 0.2 0.1 0.2 0.0 0.1 0.0
0.85 42 1039 27 | 341 | 16 9.3 1.0 2.9 0.6 0.9 0.4 0.3 0.3 0.1 0.2 0.1 0.1 0.0
0.90 45 |1158| 29 | 379 | 1.7 | 104 | 11 3.2 0.6 1.0 0.4 0.3 0.3 0.1 0.2 0.1 0.1 0.0
0.95 47 1284 | 3.0 | 420 | 18 | 114 | 11 3.6 0.7 11 0.4 0.3 0.3 0.1 0.2 0.1 0.1 0.0
1.0 5.0 [1415] 32 | 46.2 | 19 | 126 | 1.2 3.9 0.7 1.2 0.4 0.4 0.3 0.1 0.2 0.1 0.2 0.0
11 55 |169.8| 35 | 554 | 21 | 150 | 1.3 4.7 0.8 14 0.5 0.4 0.3 0.2 0.2 0.1 0.2 0.0
1.2 6.0 |2005| 38 | 653 | 23 | 177 | 14 5.5 0.9 1.7 0.5 0.5 0.4 0.2 0.3 0.1 0.2 0.0

1.3 41 | 759 | 24 | 205 | 15 6.3 0.9 1.9 0.6 0.6 0.4 0.2 0.3 0.1 0.2 0.0
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 0.2 0.1
15 48 | 997 | 28 | 268 | 1.8 8.2 1.1 2.5 0.7 0.7 0.5 0.3 0.3 0.1 0.2 0.1
1.6 51 |[1128] 3.0 | 303 | 1.9 9.3 1.2 2.8 0.7 0.8 0.5 0.3 0.4 0.2 0.3 0.1
1.7 54 1266 | 3.2 | 340 | 20 | 104 | 1.2 3.2 0.7 0.9 0.5 0.4 0.4 0.2 0.3 0.1
1.8 57 |141.2| 34 | 378 | 21 | 116 | 13 3.5 0.8 1.0 0.5 0.4 0.4 0.2 0.3 0.1
1.9 36 | 419 | 22 | 128 | 14 3.9 0.8 11 0.6 0.5 0.4 0.2 0.3 0.1
2.0 38 | 462 | 23 | 141 | 14 4.3 0.9 1.3 0.6 0.5 0.4 0.2 0.3 0.1
2.1 40 | 507 | 25 | 154 | 15 4.7 0.9 14 0.6 0.6 0.5 0.3 0.3 0.1
2.2 41 | 553 | 26 | 169 | 1.6 5.1 1.0 1.5 0.7 0.6 0.5 0.3 0.3 0.1
2.3 43 | 602 | 27 | 183 | 1.7 5.6 1.0 1.6 0.7 0.7 0.5 0.3 0.4 0.1
2.4 45 | 653 | 28 | 198 | 1.7 6.0 1.0 1.8 0.7 0.7 0.5 0.3 0.4 0.1
2.5 47 | 706 | 29 | 214 | 1.8 6.5 11 1.9 0.8 0.8 0.6 0.4 0.4 0.2
2.6 49 | 761 | 3.0 | 231 | 19 7.0 11 2.0 0.8 0.8 0.6 0.4 0.4 0.2
2.7 51 [ 817 | 32 | 248 | 19 7.5 1.2 2.2 0.8 0.9 0.6 0.4 0.4 0.2
2.8 53 | 876 | 33 | 265 | 2.0 8.0 1.2 2.3 0.8 0.9 0.6 0.4 0.4 0.2
2.9 55 [ 937 | 34 | 284 | 21 8.6 1.3 25 0.9 1.0 0.6 0.5 0.5 0.2
3.0 57 [100.0| 3.5 | 30.2 | 2.2 9.1 1.3 2.6 0.9 11 0.7 0.5 0.5 0.2
3.5 41 | 405 | 25 | 122 | 15 35 11 14 0.8 0.7 0.6 0.3
4.0 47 | 522 | 29 | 156 | 17 4.5 1.2 1.8 0.9 0.8 0.6 0.4
4.5 53 | 654 | 32 | 195 | 2.0 5.6 14 2.3 1.0 11 0.7 0.5
5.0 58 | 800 | 36 | 238 | 22 6.8 15 2.7 11 13 0.8 0.6
5.5 40 | 286 | 24 8.2 1.7 3.3 1.2 15 0.9 0.7
6 43 | 337 | 26 9.6 1.8 3.9 1.3 18 0.9 0.8
7 51 | 452 | 31 | 129 | 21 5.1 15 2.4 1.1 1.0
8 58 | 584 | 35 | 166 | 24 6.6 1.8 3.0 13 13
9 3.9 | 207 | 27 8.2 2.0 3.8 14 1.7
10 44 | 253 | 3.0 | 100 | 2.2 4.6 1.6 2.0
11 48 | 304 | 33 | 120 | 24 5.5 1.7 2.4
12 52 | 359 | 36 | 142 | 26 6.5 1.9 2.8
13 57 | 418 | 39 | 165 | 29 7.6 2.0 3.3
14 42 | 19.0 | 3.1 8.7 2.2 3.8
15 45 | 21.7 | 33 9.9 2.4 4.3
16 48 | 245 | 35 | 112 | 25 4.8
18 54 | 307 | 40 | 140 | 28 6.0
20 44 | 171 | 3.1 7.4
22 48 | 206 | 3.5 8.8
24 53 | 243 | 38 | 104
26 57 | 283 | 41 | 121
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