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aquatherm green pipe MIF SDR9 RP

aquatherm sets the innovation standards in the production of PP-pipes and fittings worldwide. VWe continually bother to push
developments for product improvement. The current level of evolution is called ,fusiolen PP-RP*.

With ,fusiolen PP-RP“ we can produce fibre-composite pipes with lower wall-thickness by keeping all the well-established

advantages.

Advantages PP-RP

¢ lower wall-thickness

14% higher flow rate at same velocity compared to

fusiotherm faser composite pipe SDR 7.4

* allowable operation pressures are higher than those of
faser composite pipes PP-R SDR7.4 and fibre reinforced pipes
made of PP-RCT SDRS

¢ identical expansion as fusiotherm-faser SDR7.4

* 16 % lower weight than fusiotherm-faser composite pipe PP-R SDR7.4

* lower weight than stainless steel, steel and copper pipes,
thereby easier handling for transport and at site

* quicker processing of XXL pipes by shorter butt-welding times

* trouble-free welding with all aguatherm fusiotherm fittings

* established system of long-term heat stabilizers

* environmentally friendly by less material input

aquatherm green pipe MF SDR9 RP

Fields of application

Main field

Potable water application

Optional

Closed systems

Heating system construction
Swimming- pool technology
Chemical transport
Rainwater application
Irrigation

Compressed air systems
Under- floor- heating- systems

District heating pipeline systems
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Labeling

Colour: green with 4 dark green stripes (like fusiotherm faser composite pipe SDR7,4)
Package: dark green foil

Company name Product name Pipe type: Multilayer Faser

aguathern gresn pipe ME SDEZ RR

Special feature:

diameter/ Raised Pressure

wall thickness ratio

Water content per meter

Dimension aquatherm green pipe
SDR9

2 355 mm 59,625

2 315 mm




aquatherm green (/= MF SDR9 RP |
Material: fusiolen PP-RP with fibre reinforced
Pipe series: SDR9
Standard: SKZ HR 3.28, ASTM F 2389, IS0 21003 d
Colour: green with 4 dark green stripes
Form supplied: @ 32-125mm straight lengths 4 m
0 160-355mm straight lengths 5,8 m
Packing Unit: ~ PU in meter
Application: Potable water, heating, general pressure pipe S '

Mechanically stabilized through a fibre mix integrated in the middle layer of the fusiolen® PP-R

SDR  Art-No. Di(;“[en']'::;’" Wa"st;'[:]c:]?ess JTJ&T& c‘g:tt:r:t Weight [kg] ng;f
di [mm] [I/m]
socket welding
0370712 32 3,6 24,8 0,483 0,328 25 40 1
0370714 40 45 31,0 0,754 0,511 32 40 1
0370716 50 5,6 38,8 1,182 0,791 40 20 1
0370718 63 7,1 48,8 1,869 1,261 50 20 1
0370720 75 8,4 58,2 2,659 1,771 = 20 1
0370722 90 10,1 69,8 3,825 2,553 65 12 1
9 0370724 110 12,3 85,4 5,725 3,789 80 8 1
0370726 125 14,0 97,0 7,386 4,886 100 4 1
but welding
0370730 160 17,9 124,2 12,109 7,987 125 58 1
0370734 200 22,4 155,2 18,908 12,489 150 5,8 1
0370738 250 27,9 194,2 29,605 19,423 200 5,8 1
0370742 315 35,2 2446 46,966 30,877 250 5,8 1
0370744 355 39,7 275,6 59,625 39,203 - 58 1




NOTE

Fittings up to and including 125mm were supplemented by the product group Fusiotherm®.

d1

reducing socket, socket welding SDR9

System: aquatherm green pipe
Material: Fusiolen® PP-RP X S
Standard: DIN 16962, DIN EN ISO 15874 §
Colour: green

d

SDR Art.- No Dimension [mm]

D [mm]

Weight [kg/St]

one sided socket welding, other side butt welding
0311174 160/110 1pc 160,00 110,00 87,00 50,00 147,00 0,669
0311176 160/125 1pc 160,00 125,00 90,00 50,00 167,00 0,754
0311182 200/125 1pc 200,00 125,00 135,00 95,00 167,00 1,453

reducing socket, butt welding SDR9

System:
Material:
Standard:
Colour:

aquatherm green pipe
Fusiolen® PP-RP

DIN 16962, DIN EN ISO 15874
green

Dimension [mm] d1 [mm] Weight [kg/St]
0311184 200/160 1 pc 200,00 160,00 135,00 1,329
0311188 250/160 1pc 250,00 160,00 172,50 2,419
0311190 250/200 1 pc 250,00 200,00 172,50 2,623
0311192 315/200 1 pc 315,00 200,00 225,00 4,947
0311194 315/250 1pc 315,00 250,00 225,00 5,382
0311196 355/250 1pc 355,00 250,00 170,00 5,385
0311198 355/315 1pc 355,00 315,00 160,00 4,066




elbow 90° SDR9

System: aquatherm green pipe
Material: Fusiolen® PP-RP

Standard: DIN 16962, DIN EN ISO 15874
Colour: green

Dimension [mm] Weight [ka/St]

0312130 160 1pc 160,00 390,00 4,941
0312134 200 1pc 200,00 450,00 8,896
0312138 250 1pc 250,00 625,00 10,418
0312142 315 1pc 315,00 773,00 39,717
0312144 355 1pc 355,00 833,00 52,135

elbow 45° SDR9

System: aquatherm green pipe ©

Material: Fusiolen® PP-RP

Standard: DIN 16962, DIN EN ISO 15874

Colour: green

Dimension [mm] Weight [ka/St]
0312530 160 1 pc 160,00 250,00 3,564
0312534 200 1pc 200,00 274,00 6,120
0312538 250 1 pc 250,00 412,00 14,380
0312542 315 1pc 315,00 517,00 27,608
0312544 355 1pc 355,00 520,00 29,974

T- piece SDR9

System: aquatherm green pipe ~

Material: Fusiolen® PP-RP

Standard: DIN 16962, DIN EN ISO 15874 ,
Colour: green

Dimension [mm] Weight [kg/St]
0313130 160 1pc 160,00 145,00 4,356
0313134 200 1pc 200,00 250,00 7,236
0313138 250 1pc 250,00 375,00 17,400
0313142 315 1pc 315,00 460,00 33,810
0313144 355 1pc 355,00 480,00 44,306




red.- T-piece, socket- & butt welding SDR9

System: aquatherm green pipe
Material: Fusiolen® PP-RP

Standard: DIN 16962, DIN EN ISO 15874
Colour: green

Branch: socket welding

Dimension [mm] D [mm] Weight [kg/St]
0313600 160/75/160 1pc 160,00 230,00 75,00 122,00 92,00 100,00 3,48
0313602 160/90/160 1pc 160,00 230,00 90,00 125,00 92,00 120,00 3,57
0313608 200/75/200 1pc 200,00 250,00 75,00 142,00 112,00 100,00 5,81
0313610 200/90/200 1pc 200,00 250,00 90,00 145,00 112,00 120,00 5,89
0313612 200/110/200 1pc 200,00 250,00 110,00 149,00 112,00 147,00 6,20
0313614 200/125/200 1pc 200,00 250,00 125,00 155,00 115,00 167,00 6,35
0313618 200/160/200 1pc 200,00 250,00 160,00 250,00 6,42
0313624 250/75/250 1pc 250,00 375,00 75,00 167,00 137,00 100,00 14,72
0313626 250/90/250 1pc 250,00 375,00 90,00 170,00 137,00 120,00 14,84
0313630 250/125/250 1pc 250,00 375,00 125,00 180,00 140,00 167,00 15,33
IS E—

red.- T-piece, butt welding SDR9

System: aquatherm green pipe ! ]

Material: Fusiolen® PP-RP

Standard: DIN 16962, DIN EN IS0 15874 J

Colour: green

Branch: socket welding

Dimension [mm] Weight [kg/St]

0313906 315/160/315 1pc 315,00 460,00 160,00 238,00 29,310
0313908 315/200/315 1pc 315,00 460,00 200,00 460,00 35,900
0313910 315/250/315 1pc 315,00 460,00 250,00 460,00 36,400
0313916 355/125/355 1pc 355,00 480,00 125,00 193,00 45,950
0313918 355/160/355 1pc 355,00 480,00 160,00 258,00 46,500
0313920 355/200/355 1pc 355,00 480,00 200,00 268,00 38,950
0313922 355/250/355 1pc 355,00 480,00 250,00 480,00

0313924 355/315/355 1pc 355,00 480,00 315,00 480,00

B
end cap SDR9
System: aquatherm green pipe L
Material: Fusiolen® PP-RP
Standard: DIN 16962, DIN EN ISO 15874
Colour: green D

Dimension [mm] Weight [kg/St]
0314130 160 1pc 160,00 70,00 0,60
0314134 200 1pc 200,00 80,00 1,10
0314138 250 1 pc 250,00 90,00 2,00
0314142 315 1pc 315,00 270,00 5,80
0314144 355 1pc 355,00 65,00 9,00




weld-in saddle SDR9 [ E—

System: aquatherm green pipe //\\\ 4
Material: Fusiolen® PP-RP NG / | R -
Standard: DIN 16962, DIN EN ISO 15874

Colour: green

Dimension [mm] PU Weight [kg/St]
0315265 315/160 1pc 315,00 160,00 160,00 80,00 237,50 0,7
0315271 355/160 1pc 355,00 160,00 160,00 80,00 257,50 0,8

flange adapter SDR9

with gasket %
[
System: aquatherm green pipe §§§§
Material: Fusiolen® PP-RP 1 B
Standard: DIN 16962, DIN EN ISO 15874 555 i
Colour: green | K
D1

Dimension

[mm] PU 11 [mm] z1 [mm]  Weight [kg/St]
0315530 160 1pc 160,00 93,00 212,00 175,00 25,00 17,90 53,00 0,98
0315534 200 1pc 200,00 130,00 268,00 232,00 32,00 22,40 72,00 2,00
0315538 250 1pc 250,00 130,00 320,00 285,00 35,00 27,90 75,00 3,10
0315542 315 1pc 315,00 170,00 370,00 337,00 35,00 35,20 90,00 5,50
0315544 355 1pc 355,00 185,00 432,00 372,00 42,00 39,70 95,00 7,80




INSTALLATION
PRINCIPLES &
PLANNING



Permissible working pressure

Potable Water
Fluid transported: water acc. to DIN 2000

MF SDRS RP

Service life

Permissible working pressure in bar and (psi)

o
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- Potable water (cold)

- Potable water (warm)
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Support intervals

Table to determine support intervals in conjunction with temperature and outside diameter.

Difference Pipe diameter d (mm)
in tem-
perature

32 40 80 63 75 S0 110 125 160 | 200 | 250 315 355

AT [K] Support intervals in cm

0 155 175 200 | 225 240 289 285 | 300 310 315 325 335 340

20 115 130 150 170 180 180 210 225 | 225 | 240 245 | 250 | 255

30 115 130 150 170 180 190 200 210 215 225 230 240 245

40 105 120 140 160 170 180 190 200 205 215 225 225 230

80 105 120 140 160 170 180 180 185 195 205 215 220 | 220

60 100 115 130 150 160 170 170 175 185 195 200 | =205 210

70 80 105 125 140 155 155 160 165 175 185 180 200 | =205

Pipe clamp distances of vertically installed pipes can be increased by 20 % of the tabular values, e.g. to multiply the
tabular value by 1.2.

Open installation: Calculation of the linear expansion

In case of open installed pipes (e.g. in the basement), excel- Calculation example: Linear expansion
lent optical characteristics and form stability are impor-
tant. aguatherm green pipe MF SDRS RP make this pos-
sible. The coefficient (a) of linear expansion of aguatherm
green pipes is only

Given and required values

Measurin
| Value 9

Meaning unit
aquatherm green pipe - 0035 mm/ mK

AL Linear expansion ? [mm]

and therefore nearly identical with the linear expansion of — - -
Coefficient of linear expansion aquat-

metal pipes. a herm green pipe-MF 0,035 | mm/mK
aquatherm green pipes must have enough space to ex- L Pipe length 25,0 (m]
pand. An expansion control must is required for long and .

straight aquatherm green pipes (over 40 m). Ty Working temperature 80 T
Risers of aquatherm green pipe may be installed rigidly T Installation temperature e T

without expansion compensation. The following formula, i .
Calculat.ion examples, data-tgbles and .diagr‘ams help to AT Tempegﬁt(:juir;]esgéflll‘str;ggcttzrl:%t;ngiﬂr\évorklng 40 K
determine the linear expansion. The difference between (AT=T,-T,)
working temperature and maximum or minimum installa-
tion temperature is essential for the calculation of linear
expansion.

The linear expansion AL is calculated according to the
following formula:

AL=o x Lx AT

Material:
aquatherm green pipe (o = 0.035 mm,/mK]

AL=0.035mm/mK x 25.0m x 40K
AL =35.0mm



Due to the integration and positive bond of the different materials, the aquatherm green pipe offers much higher stability.
The linear expansion reduces its value to '/s of the mere PP-pipes.

Linear expansion AL in [mm]: aquatherm green pipe - o = 0.035 mm/ mK

Difference in temperature AT =T

operating temperature "~ installation temperature

10K 20K 30K 40K 50 K 60 K 70K 80 K
Linear expansion AL (mm)
4 7 11 14 18 21 25 28
7 14 21 28 35 42 49 56
11 21 32 42 53 63 74 84
14 28 42 56 70 84 98 112
18 35 53 70 88 105 123 140
21 42 63 84 105 126 147 168
25 49 74 98 123 147 172 196
28 56 84 112 140 168 196 224
32 63 95 126 158 189 221 252
35 70 105 140 175 210 245 280
300 mm
100m
250 mm 90 m
80m
200 mm 70m
|
80m S
=]
150 mm §
50m ©
2
40m 0O
100 mm
30m
50 mm 4 20m
/ 10m
O mm

oK 10K 20K 30K 40K 50K BOK 70K 80K
Difference in temperature A T (K)
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Length of bending side

Length of bending side for aquatherm green pipe MF SDRS RP

Linear expansion [mm]

10 20 30 40 50 60 70 80 90 100 110 120
Length of bending side with pre-stress (m)
0,27 0,38 0,486 0,54 0,60 0,66 0,71 0,76 0,80 0,85 0,89 0,93
0,30 042 0,52 0,60 0,67 0,73 0,79 0,85 0,90 0,95 0,99 1,04
0,34 0.47 0,58 0,67 0,75 0,82 0,89 0,95 1,01 1,08 1M 116
0,38 0,53 0,65 0,75 0,84 0,92 1,00 1,06 113 119 1,25 1,30
0,41 0,58 0,71 0,82 0,92 1,01 1,09 116 1,23 1,30 1,36 1,42
0,45 0,64 0,78 0,90 1,01 110 119 1,27 1,35 1,42 149 1,56
0,50 0,70 0,86 0,99 111 1,22 1,32 1,41 1,49 1,57 1,65 1,72
0,53 0,75 0,92 1,06 119 1,30 1,40 1,50 1,59 1,68 1,76 1,84
0,60 0,85 1,04 1,20 1,34 1,47 1,589 1,70 1,80 1,90 199 2,08
0,67 0,95 116 1,34 1,50 1,64 1,77 1,90 2,01 212 2,22 2,32
0,75 1,06 1,30 1,50 1,68 1,84 1,98 212 2,25 2,37 2,49 2,60
0,84 119 1,48 1,68 1,88 2,06 2,23 2,38 2,53 2,66 2,79 2,92
0,89 1,26 1,55 1,79 2,00 2,19 2,36 2,53 2,68 2,83 2,96 310
355
3,00
//// 315
L |1
T+ 250
2,50 L — =
A AT
— L —T
E T L 1 | 160
© 2,00
o L —1 L—
G L~ L — — 125 €
> /?/ // T L4 ///: 10 g
2 150 A~ e — — % E
|1 | —T — -
g ////////;;/://::/::/ 63 -‘ZJ_
£ /4/// = —r T 1 +—1T T | % &
2 1,00 ///' — [ —T | — | 40
o | — L—1 — /////’-"’____,__— 32
3 /?f%jj/ﬁ/i/://:——————’"
////////////
0,50 W e e ——
) 7 2;/
0,00
0 10 20 30 40 50 60 70 80 90 100 110 120

Linear expansion AL (mm)




Length of bending side with pre-stress

Length of bending side for aquatherm green pipe MF SDRS RP

Linear expansion [mm]

10 20 30 40 50 60 70 80 a0 100 110 120
Length of bending side with pre-stress (m)

019 0,27 0,33 0,38 042 0,46 0,50 0,54 0,57 0,60 0,63 0,66
0,21 0,30 0,37 0,42 0,47 0,52 0,56 0,60 0,64 0,67 0,70 0,73
0,24 0,34 0,41 0,47 0,53 0,58 0,63 0,67 0,71 0,75 0,79 0,82
0,27 038 0,46 0,53 0,60 0,65 0,70 0,75 0,80 0,84 0,88 0,92
0,29 0,41 0,50 0,58 0,65 0,71 0,77 0,82 0,87 0,92 0,96 1,01
0,32 0,45 0,55 0,64 0,71 0,78 0,84 0,90 0,95 1,01 1,06 110
0,35 0,50 0,61 0,70 0,79 0,86 0,93 0,99 1,06 111 117 1,22
0,38 0,53 0,65 0,75 0,84 0,92 0,99 1,06 113 119 1,24 1,30
0,42 0,60 0,73 0,85 0,95 1,04 112 1,20 1,27 1,34 1,41 1,47
0,47 0,67 0,82 0,95 1,06 116 1,25 1,34 1,42 1,50 1,57 1,64
0,53 0,75 0,92 1,06 119 1,30 1,40 1,50 1,59 1,68 1,76 1,84
0,60 0,84 1,03 119 1,33 1,46 1,58 1,68 1,79 1,88 1,97 2,06
0,63 0,89 1,09 1,26 1,41 1,55 1,67 1,79 1,90 2,00 20 29

2,20 355

/

2,00 | 315

' L1 —

1,80 | | 25C

L

160 //// 1 20c
T //// ] ///// 160
5 140 % —
el L~ L — 125
o 120 // i = = /// = ™ é
£ I / — — — L c
A e T R
o L T
- / L L — // L— |_— B3
S Lao A/// A T L1 :/ — T [+ 50 é-
=) ’ / - 1 |_— | /// . 40
ﬂg: 060 é4//¢4;;;;:/://:///:___— 32

' V = L—T_— _—+—1 [  ——

T —T —1 1 +—T
040 /é%/ e e ey
|
=
0.20 —
0,00
0 10 20 30 40 50 80 70 80 90 100 110 120

Linear expansion AL (mm)

14



15

Pipe friction factor R and calculated flow rate v in
dependence on the volumetric current V

aquatherm green piipe MF SDR9 RP

Temperature: 20 °C
Roughness: 0,0070 mm

Density: 998.2 kg/ m?

Viscosity: 0.47 x 108 m2/ s

110 | 125 | 160 | 200 | 250 | 315
0,01 0,60 0,01 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
l/s l/min 0,02m/s|0,01m/s|0,01m/s |0,01m/s|0,00m/s|0,00m/s|0,00m/s|0,00m/s|0,00m/s|0,00m/s|0,00m/s|0,00m/s|0,00m/s
0,02 1,20 0,02 0,01 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
l/s l/min 0,04m/s|0,03m/s|0,02m/s|0,01m/s|0,01m/s|0,01m/s|0,00m/s|0,00m/s|0,00m/s|0,00m/s|0,00m/s|0,00m/s|0,00m/s
0,03 1,80 0,04 0,01 0,01 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
l/s l/min 0,06m/s|0,04m/s|0,03m/s|0,02m/s|0,01m/s|0,01m/s | 0,01m/s |0,00m/s|0,00m,/s|0,00m/s|0,00m/s|0,00m/s | 0,00m/s
0,04 2,40 0,07 0,02 0,01 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
I/s l/min 0,08m/s|0,05m/s|0,03m/s|0,02m/s|0,02m/s|0,01m/s|0,01m/s |0,01m/s |0,00m,/s|0,00m/s|0,00m/s|0,00m/s | 0,00m/s
0,05 3,00 010 0.03 0,01 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
I/s l/min 010m/s |0,07m/s|0,04m/s|0,03m/s|0,02m/s|0,01m/s|0,01m/s|0,01m/s|0,00m/s|0,00m/s|0,00m/s |0,00m/s|0,00m/s
0,06 3,60 014 0,05 0,02 0,01 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
l/s l/min 0/2m/s |0,08m/s|0,05m/s|0,03m/s|0,02m/s|0,02m/s|0,01m/s|0,01m/s |0,00m/s |0,00m/s |0,00m/s |0,00m/s|0,00m/s
0,07 4,20 018 0,06 0,02 0,01 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
l/s l/min 04m/s |0,09m/s|0,06m/s|0,04m/s|0,03m/s|0,02m/s|0,01m/s|0,01m/s|0,01m/s |0,00m/s |0,00m/s |0,00m/s|0,00m/s
0,08 4,80 0,22 0,08 0,03 0,01 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
I/s l/min 017m/s | 011m/s |0,07m/s|0,04m/s|0,03m/s|0,02m/s|0,01m/s|0,01m/s|0,01m/s |0,00m/s |0,00m/s |0,00m/s|0,00m/s
0,09 5,40 0,27 0,09 0,03 0,01 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
l/s l/min 0/9m/s | 012m/s |0,08m/s|0,05m/s|0,03m/s|0,02m/s|0,02m/s|0,01m/s|0,01m/s |0,00m/s |0,00m/s |0,00m/s|0,00m/s
00 6,00 0,32 011 0,04 0,01 0,01 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
l/s l/min 0,21m/s| 013m/s |0,08m/s|0,05m/s|0,04m/s|0,03m/s|0,02m/s|0,01m/s|0,01m/s|0,01m/s |0,00m/s |0,00m/s|0,00m/s
012 720 044 015 0,05 0,02 0,01 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
l/s l/min 0,25m/s| 016m/s | 010m/s |0,06m/s|0,05m/s|0,03m/s|0,02m/s|0,02m/s|0,01m/s|0,01m/s|0,00m,/s|0,00m/s | 0,00m/s
016 9,60 0,73 0,25 0,09 0,03 0,01 0,01 0,00 0,00 0,00 0,00 0,00 0,00 0,00
l/s l/min 0,33m/s|0,21m/s | 014m/s |0,09m/s|0,06m/s|0,04m/s|0,03m/s|0,02m/s|0,01m/s|0,01m/s|0,01m/s|0,00m/s|0,00m/s
018 10,8 0.89 0,31 oM 0,04 0,02 0,01 0,00 0,00 0,00 0,00 0,00 0,00 0,00
l/s l/min 0,37m/s|0,24m/s| 015m/s | 010m/s | 0,07m,/s |0,05m/s |0,03m/s |0,02m/s|0,01m/s|0,01m/s | 0,01m/s |0,00m/s|0,00m/s
0,20 12,0 1,07 0,37 013 0,04 0,02 0,01 0,00 0,00 0,00 0,00 0,00 0,00 0,00
l/s l/min 041m/s|0,26m/s|017m/s | 011m/s |0,08m/s|0,05m/s|0,03m/s|0,03m/s|0,02m/s|0,01m/s|0,01m/s|0,00m/s|0,00m/s
0,30 18,0 219 0,75 0,26 0,09 0,04 0,02 0,01 0,00 0,00 0,00 0,00 0,00 0,00
l/s l/min 0,62m/s|0,40m/s|0,25m/s | 016m/s | 011m/s |0,08m/s|0,05m/s|0,04m/s|0,02m/s|0,02m/s|0,01m/s|0,01m/s|0,01m/s
0,40 24,0 3,64 1,25 043 014 0,06 0,03 0,01 0,01 0,00 0,00 0,00 0,00 0,00
l/s l/min 0,83m/s|0,53m/s|0,34m/s|0,21m/s| 0,15m/s | 0,10m/s |0,07m/s|0,05m/s|0,03m/s|0,02m/s|0,01m/s|0,01m/s|0,01m/s
0,50 30,0 541 1,85 0,63 0,21 0,09 0,04 0,01 0,01 0,00 0,00 0,00 0,00 0,00
l/s l/min 1,04m/s|0,66m/s|0,42m/s|0,27m/s| 019m/s | 013m/s |0,09m/s|0,07m/s|0,04m/s|0,08m/s|0,02m/s|0,01m/s|0,01m/s
0,60 36,0 749 2,56 0,87 0,29 013 0,05 0,02 0,01 0,00 0,00 0,00 0,00 0,00
l/s l/min 1,24m/s|0,79m/s|0,51m/s |0,32m/s|0,23m/s | 0,16m/s | 0,10m/s |0,08m/s|0,05m/s|0,03m/s|0,02m/s|0,01m/s|0,01m/s
0,70 42,0 9,87 3,37 115 0,38 017 0,07 0,03 0,01 0,00 0,00 0,00 0,00 0,00
l/s l/min 1,45m/s|0,93m/s|0,59m/s|0,37m/s|0,26m/s| 018m/s | 012m/s |0,09m/s|0,06m/s|0,04m/s|0,02m/s|0,01m/s|0,01m/s
0,80 48,0 12,55 4,28 1,46 049 0,21 0,09 0,03 0,02 0,01 0,00 0,00 0,00 0,00
l/s l/min 1,66m/s | 1,086m/s|0,68m/s|0,43m/s|0,30m/s|0,21m/s | 014m/s | 011m/s |0,07m/s|0,04m/s|0,03m/s|0,02m/s|0,01m/s

V = Volumetric current [|/s]

R = Pressure gradient [mbar/m]

v = Flow rate [m/s]




Pipe friction factor R and calculated flow rate v in
dependence on the volumetric current V

aquatherm green piipe MF SDR9 RP

Temperature: 20 °C
Roughness: 0,0070 mm

Density: 998.2 kg / m?

Viscosity: 0.47 x 108 m2/ s

110 | 125 | 160 | 200 | 250 | 315
0,90 54,0 15,52 5,28 1,79 0,60 0,26 0,11 0,04 0,02 0,01 0,00 0,00 0,00 0,00
I/s l/min 1,86m/s | 119m/s | 0,76m/s|0,48m/s|0,34m/s|0,24m/s| 016m/s | 012m/s | 0,07m/s|0,05m/s|0,03m/s|0,02m/s |0,02m/s
1,00 60,0 18,78 6,38 216 0,72 0,31 013 0,05 0,03 0,01 0,00 0,00 0,00 0,00
l/s l/min 2,07m/s|1,32m/s|0,85m/s|0,53m/s|0,38m/s|0,26m/s| 017m/s | 014m/s |0,08m/s|0,05m/s|0,03m/s|0,02m/s|0,02m/s
1,20 72,0 26,15 8,85 3,00 1,00 043 018 0,07 0,04 0,01 0,00 0,00 0,00 0,00
l/s l/min 2,48m/s| 1,59m/s | 1,01m/s |0,64m/s|0,45m/s|0,31m/s|0,21m/s | 016m/s | 010m/s |0,06m/s|0,04m/s|0,03m/s|0,02m/s
1,40 84,0 34,63 11,70 3,95 1,31 0,56 0,24 0,08 0,05 0,02 001 0,00 0,00 0,00
l/s l/min 2,90m/s| 1,85m/s| 118m/s | 0,75m/s|0,53m/s|0,37m/s|0,24m/s | 019m/s | 012m/s | 0,07m/s |0,05m/s|0,08m/s|0,02m/s
1,60 96,0 44,21 14,90 5,02 1,66 0,71 0,30 0M 0,06 0,02 0,01 0,00 0,00 0,00
l/s l/min 3,31m/s| 212m/s | 1,35m/s | 0,86m/s|0,60m/s |0,42m/s|0,28m/s|0,22m/s| 0,13m/s | 0,08m/s|0,05m/s|0,03m/s|0,03m/s
1,80 108 54,89 18,46 6,21 2,05 0,88 0,37 014 0,08 0,02 0,01 0,00 0,00 0,00
l/s l/min 3,73m/s|2,38m/s| 1,52m/s |0,96m/s|0,68m/s|0,47m/s| 0,31m/s|0,24m/s| 0,15m/s | 0,10m/s |0,06m/s|0,04m/s|0,03m/s
2,00 120 66,64 22,37 752 2,48 1,06 044 017 0,09 0,03 0,01 0,00 0,00 0,00
l/s l/min 414m/s | 2,65m/s| 1,69m/s| 1,07m/s|0,75m/s|0,52m/s|0,35m/s|0,27m/s| 017m/s | 011m/s [ 0,07m/s|0,04m/s|0,03m/s
2,20 132 79,47 26,63 8,93 2,95 1,26 0,53 0,20 om 0,03 0,01 0,00 0,00 0,00
l/s I/ min 4,55m/s|2,91m/s| 1,86m/s| 118m/s | 0,83m/s|0,57m/s|0,38m/s|0,30m/s| 0,18m/s | 012m/s |0,07m/s|0,05m/s|0,04m/s
2,40 144 93,36 31,23 10,46 345 147 0,62 0,23 013 0,04 0,01 0,00 0,00 0,00
I/s l/min 4,97m/s| 318m/s | 2,03m/s| 1,28m/s|0,90m/s|0,63m/s|0,42m/s|0,32m/s|0,20m/s| 013m/s [ 0,08m/s|0,05m/s|0,04m/s
2,60 156 108,31 36,17 1210 3,98 1,70 0,71 0,27 015 0,05 0,02 0,01 0,00 0,00
I/s l/min 5,38m/s|3,44m/s|2,20m/s| 1,39m/s |0,98m/s|0,68m/s| 0,45m/s| 0,35m/s| 0,21m/s| 0,14m/s | 0,08m/s|0,06m/s|0,04m/s
2,80 168 124,32 41,45 13,85 4,55 1,94 0,81 0,31 017 0,05 0,02 0,01 0,00 0,00
I/s I/min 5,80m/s| 3,71m/s| 2,37m/s| 1,50m/s| 1,05m/s | 0,73m/s| 0,49m/s|0,38m/s|0,23m/s | 015m/s |0,09m/s| 0,06m,/s|0,05m/s
3,00 180 141,38 47,08 15,71 516 2,20 0,92 0,35 019 0,06 0,02 0,01 0,00 0,00
I/s l/min 6.21m/s|3,97m/s|2,54m/s| 1,60m/s | 113m/s |0,78m/s|0,52m/s|0,41m/s|0,25m/s| 0,16m/s | 0,10m/s |0,06m/s|0,05m/s
3,20 192 159,49 53,03 17,68 5,80 2,47 1,03 0,39 0.21 0,06 0,02 0,01 0,00 0,00
l/s l/min 6,62m/s|4,24m/s|2,71m/s| 1,71m/s | 1,20m/s |0,84m/s|0,56m/s|0,43m/s|0,26m/s| 017m/s | 011m/s [ 0,07m/s |0,05m/s
3,40 204 178,64 59,33 19,76 6,47 2,76 115 0,44 0,24 0,07 0,02 0,01 0,00 0,00
l/s l/min 704m/s [4,50m/s|2,88m/s| 1,82m/s | 1,28m/s |0,89m/s|0,59m/s|0,46m/s|0,28m/s| 0,18m/s | 0,11m/s | 0,07m/s |0,08m/s
3,60 216 198,84 65,85 21,94 718 3,06 127 048 0,26 0,08 0,03 0,01 0,00 0,00
l/s l/min 745m/s [4,77m/s| 3,04m/s| 1,92m/s | 1,35m/s|0,94m/s|0,63m/s|0,49m/s|0,30m/s| 0,19m/s | 012m/s |0,08m/s|0,06m/s
3,80 228 220,08 72,91 24,23 792 3,37 1,40 0,53 0,29 0,08 0,03 0,01 0,00 0,00
l/s l/min 787m/s|5,03m/s| 3,21m/s|2,03m/s| 1,43m/s|0,99m/s|0,66m/s|0,51m/s | 0,31m/s |0,20m/s | 013m/s | 0,08m/s|0,06m/s
4,00 240 242,35 80,20 26,62 8,70 3,70 1,54 0,58 0,32 010 0,03 0,01 0,00 0,00
l/s l/min 8,28m/s|5,30m/s|3,38m/s| 214m/s | 1,50m/s | 1,05m/s|0,70m/s|0,54m/s|0,33m/s|0,21m/s | 014m/s | 0,0Sm/s|0,07m/s
420 252 265,67 87,82 2913 9,51 4,04 1,68 064 0,34 011 0,04 0,01 0,00 0,00
l/s l/min 8,69m/s|5,56m/s|3,55m/s|2,25m/s| 1,58m/s| 110m/s | 0,73m/s|0,57m/s|0,35m/s|0,22m/s | 0,14m/s | 0,09m/s|0,07m/s
4,40 264 290,02 95,77 31,73 10,35 4,40 1,83 0,69 0,37 om 0,04 0,01 0,00 0,00
l/s l/min 911m/s | 5,83m/s| 3,72m/s|2,35m/s| 165m/s| 115m/s | 0,77m/s|0,60m/s|0,36m/s|0,23m/s| 0,15m/s |0,09m/s|0,07m/s
4,60 276 315,40 | 104,05 34,45 11,23 4,77 1,98 0,75 0,41 012 0,04 0,01 0,00 0,00
l/s l/min 9,52m/s|6,09m/s| 3,89m/s|2,46m/s| 1,73m/s | 1,20m/s | 0,80m/s|0,62m/s|0,38m/s|0,24m/s | 0,16m/s | 0,10m/s | 0,08m/s

V = Volumetric current [|/s]

R = Pressure gradient [mbar/m]

v = Flow rate [m/s]
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Pipe friction factor R and calculated flow rate v in

dependence on the volumetric current V

aquatherm green piipe MF SDR9 RP

Temperature: 20 °C
Rougnness: 0,0070 mm

Density: 998.2 kg / m?

Viscosity: 0.47 x 108 m2/ s

110 | 125 | 160 | 200 | 250 | 315
4,80 288 341,81 112,66 3726 1214 515 214 081 044 013 0,05 0,02 0,01 0,00
l/s l/min 9,94m/s| 6,36m/s [4,06m/s|2,57m/s| 1,80m/s | 1,25m/s|0,84m/s|0,65m/s|0,40m/s|0,25m/s| 016m/s | 010m/s |0,08m/s
5,00 300 121,60 40,19 13,08 5,55 2,30 0,87 047 014 0,05 0,02 0,01 0,00
l/s l/min 6,62m/s |4,23m/s|2,67m/s|1,88m/s | 1,31m/s |0,87m/s|0,68m/s|0,41m/s|0,26m/s| 017m/s | 011m/s |0,08m/s
5,20 312 130,86 43,21 14,06 5,96 2,47 0,93 0,51 015 0,05 0,02 0,01 0,00
l/s l/min 6,89m/s |4,40m/s|2,78m/s|1,95m/s | 1,36m/s |0,91m/s|0,70m/s|0,43m/s|0,27m/s | 018m/s | 011m/s |0,09m/s
5,40 324 140,45 46,34 15,08 6,39 2,65 1,00 0,54 016 0,06 0,02 0,01 0,00
l/s l/min 715m/s |4,57m/s|2,89m/s|2,03m/s| 1,41m/s |0,84m/s|0,73m/s|0,45m/s|0,29m/s| 0,18m/s | 0,11m/s |0,09m/s
5,60 336 150,37 49,58 16,10 6,83 2,83 1,07 0,58 018 0,06 0,02 0,01 0,00
l/s l/min 742m/s |4,74m/s|2,99m/s| 211m/s | 1,46m/s |0,98m/s|0,76m/s|0,46m,/s|0,30m/s| 019m/s | 0J2m/s |0,09m/s
5,80 348 160,61 52,91 1718 728 3,01 114 0861 019 0,06 0,02 0,01 0,00
l/s l/min 768m/s |4,91m/s|310m/s | 218m/s | 1,52m/s | 1,01m/s |0,78m/s|0,48m/s|0,31m/s|0,20m/s | 012m/s | 010m/s
6,00 360 17117 56,35 18,28 774 3,20 121 0865 0,20 0,07 0,02 0,01 0,00
l/s l/min 795m/s |507m/s|3,21m/s|2,26m/s| 1,57m/s | 1,05m/s|0,81m/s|0,50m/s|0,32m/s|0,20m/s| 013m/s | 010m/s
6,20 372 182,07 59,80 19,42 8,22 340 1,28 0869 0,21 0,07 0,02 0,01 0,00
l/s l/min 8,21m/s [5,24m/s|3,31m/s|2,33m/s| 1,62m/s | 1,08m/s|0,84m/s|0,51m/s|0,33m/s|0,21m/s| 0,13m/s | 010m/s
6,40 384 193,28 63,54 20,59 8,71 3,60 1,36 0,73 0,22 0,08 0,03 0,01 0,00
l/s l/min 8,48m/s |541m/s|3,42m/s|241m/s | 167m/s| 112m/s |0,87m/s|0,53m/s|0,34m/s|0,22m/s| 014m/s | 011m/s
6,60 396 204,82 67,29 21,79 9,22 3,81 143 0,78 0,24 0,08 0,03 0,01 0,01
l/s l/min 8,74m/s |5,58m/s|3,53m/s|2,48m/s| 1,72m/s | 115m/s |0,89m/s|0,54m/s|0,35m/s|0,22m/s| 014m/s | 011m/s
6,80 408 216,69 7115 23,02 9,73 4,02 1,51 0,82 0,25 0,08 0,03 0,01 0,01
l/s l/min 9,01m/s |5,75m/s|3,64m/s|2,56m/s| 1,78m/s | 119m/s |0,92m/s|0,56m/s|0,36m/s|0,23m/s| 014m/s | 011m/s
700 420 228,88 75,10 24,29 10,27 4,24 1,60 0,86 0,26 0,09 0,03 0,01 0,01
l/s l/min 9,27m/s |5,92m/s|3,74m/s |2,63m/s| 1,83m/s | 1,22m/s |0,95m/s|0,58m/s|0,37m/s | 0,24m/s | 015m/s | 012m/s
750 450 260,76 85,43 27,59 11,65 4,81 1,81 0,98 0,30 010 0,03 0,01 0,01
l/s l/min 9,94m/s |6,34m/s|4,01m/s|2,82m/s| 196m/s | 1,31m/s | 1,01m/s |0,62m/s|0,40m/s|0,25m/s| 016m/s | 013m/s
8,00 480 294,66 96,41 3110 1312 5,41 2,03 110 0,33 on 0,04 0,01 0,01
l/s l/min 10,60m/s|6,77m/s |4,28m/s| 3,01m/s|2,09m/s| 1,40m/s | 1,08m/s |0,66m/s|0,42m/s|0,27m/s | 017m/s | 013m/s
9,00 540 368,51 120,25 38,70 16,30 6,71 2,52 1,36 041 014 0,05 0,02 0,01
l/s l/min 11,.92m/s | 761m/s |4,81m/s|3,38m/s|2,35m/s | 1,57m/s | 1,22m/s | 0,74m/s|0,48m/s|0,30m/s| 0,19m/s | 015m/s
10,0 600 146,63 47,08 19,80 814 3,05 165 0,50 017 0,06 0,02 0,01
l/s l/min 8,46m/s|5,35m/s|3,76m/s|2,61m/s| 1,75m/s | 1,35m/s|0,83m/s|0,53m/s|0,34m/s|0,21m/s | 017m/s
12,0 720 206,95 66,18 27,75 11,38 4,26 2,29 0869 0,24 0,08 0,03 0,02
l/s l/min 1015m/s|6,42m/s|4,51m/s | 314m/s [2,09m/s| 1,62m/s|0,99m/s|0,63m/s|0,41m/s|0,26m/s|0,20m/s
14,0 840 277,31 88,39 36,88 1513 5,65 3,04 0,92 0,31 om 0,04 0,02
l/s l/min 11,84m/s| 749m/s | 5,26m/s| 3,66m/s|2,44m/s| 1,89m/s| 116m/s | 0,74m/s | 0,47m/s|0,30m/s|0,23m/s
16,0 960 113,66 4745 19,38 722 3,88 117 040 014 0,04 0,03
l/s l/min 8,55m/s|6,01m/s| 418m/s |2,79m/s| 217m/s | 1,32m/s|0,85m/s|0,54m/s|0,34m/s|0,27m/s
18,0 1080 142,01 5917 2412 8,97 4,81 145 049 017 0,08 0,03
l/s l/min 9,62m/s|6,77m/s|4,70m/s| 314m/s | 2,44m/s| 1,49m/s|0,95m/s|0,61m/s|0,38m/s|0,30m/s

V = Volumetric current [|/s]

R = Pressure gradient [mbar/m]

v = Flow rate [m/s]




Pipe friction factor R and calculated flow rate v in
dependence on the volumetric current V

aquatherm green piipe MF SDR9 RP

Temperature: 20 °C
Roughness: 0,0070 mm Density: 998.2 kg/ m®  Viscosity: 0.47 x 108 m2/ s

110 | 125 | 160 | 200 | 250 | 315

20,0 1200 R 173,40 7212 29,35 10,89 5,84 1,75 0,60 0,20 0,07 0,04
I/s l/min v 10,68m/s| 752m/s | 5,23m/s [3,49m/s|2,71m/s [ 1,65m/s | 1,06m/s|0,68m/s|0,43m/s|0,34m/s
22,0 1320 R 207,84 86,31 35,07 13,00 6,97 2,09 0,71 0,24 0,08 0,04
I/s l/min v 11,76m/s | 8,27m/s | 5,75m/s |3,84m/s|2,98m/s|1,82m/s| 116m/s | 0,74m/s |0,47m/s |0,37m/s
24,0 1440 R 245,31 101,72 41,28 15,27 8/18 2,45 0,83 0,28 0,09 0,05
l/s l/min v 12,83m/s| 9,02m/s | 6,27m/s | 419m/s [3,25m/s | 1,98m/s| 1,27m/s|0,81m/s|0,51m/s |0,40m/s
26,0 1560 R 118,36 4797 17,73 9,49 2,84 0,96 0,33 om 0,06
l/s l/min v 9,77m/s | 6,79m/s |4,54m/s|3,52m/s| 215m/s | 1,37m/s |0,88m/s|0,55m/s|0,44m/s
28,0 1680 R 136,22 5514 20,35 10,88 3,25 1,10 0,37 012 0,07
l/s l/min v 10,53m/s| 7.32m/s |4,89m/s|3,79m/s|2,31m/s| 1,48m/s|0,95m/s|0,60m/s|0,47m/s
30,0 1800 R 155,31 62,79 2314 12,37 369 125 042 014 0,08
l/s l/min v 11,28m/s| 784m/s | 5,24m/s|4,08m/s|2,48m/s| 1,59m/s | 1,01m/s |0,64m/s|0,50m/s
32,0 1920 R 175,61 70,92 2611 13,95 416 1,40 0,47 016 0,09
l/s l/min v 12,08m/s| 8,36m/s |5,59m/s|4,33m/s |2,64m/s| 1,69m/s | 1,08m/s |0,68m/s|0,54m/s
34,0 2040 R 19712 79,52 29,25 15,61 4,65 1,57 0,53 017 0,10
l/s l/min v 12,78m/s| 8,89m/s | 5,94m/s|4,60m/s|2,81m/s | 1,80m/s| 115m/s [0,72m/s |[0,57m/s
36,0 2160 R 219,85 88,61 32,56 17,37 517 1,74 0,59 018 0
l/s l/min v 13,53m/s| 9,41m/s |6,28m/s|4,87m/s|2,97m/s| 1,90m/s | 1,22m/s |0,77m/s|0,60m/s
38,0 2280 R 9817 36,04 18,21 571 192 0,65 0,21 012
l/s l/min v 9,93m/s |6,63m/s| 514m/s | 314m/s [ 201m/s | 1,28m/s |0,81m/s |0,64m/s
40,0 2400 R 108,20 39,68 2114 6,28 212 0,71 0,23 013
l/s l/min v 10,45m/s|6,98m/s|5,41m/s [ 3,30m/s| 211m/s | 1,35m/s |0,85m/s|0,67m/s
42,0 2520 R 118,72 43,50 2316 6,87 2,31 0,78 0,25 014
l/s l/min v 10,98m/s| 733m/s | 5,68m/s|3,47m/s|2,22m/s| 1,42m/s |0,89m/s|0,70m/s
44,0 2640 R 129,70 4748 25,27 749 2,52 0,85 0,28 016
l/s l/min v 11,50m/s| 768m/s |5,95m/s|3,63m/s|2,33m/s| 1,49m/s |0,94m/s | 0,74m/s
46,0 2760 R 14116 51,64 2747 813 2,74 0,92 0,30 017
l/s l/min v 12,02m/s|8,08m/s|6,22m/s |3,80m/s|2,43m/s| 1,55m/s|0,98m/s|0,77m/s
48,0 2880 R 153,08 55,96 29,76 8,80 2,96 0,99 0,32 018
I/s l/min v 12,54m/s|8,38m/s |6,50m/s [3,96m/s|2,54m/s | 1,62m/s | 1,02m/s |0,80m/s
50,0 3000 R 165,50 60,45 3213 9,50 319 1,07 0,35 0,20
l/s l/min v 13,07m/s|8,73m/s [6,77m/s | 413m/s | 2,64m/s| 1,69m/s | 1,06m/s |0,84m/s
52,0 3120 R 178,38 6510 34,59 10,22 343 115 0,38 0,21
l/s l/min v 13,59m/s|9,08m/s | 704m/s [4,29m/s|2,75m/s | 1,76m/s | 111m/s |0,87m/s
54,0 3240 R 191,73 69,83 3714 10,96 3,68 123 040 0,23
I/s l/min v 1411m/s |9,43m/s| 7.31m/s |4,46m/s|2,85m/s| 1,82m/s | 115m/s |0,91m/s
56,0 3360 R 205,55 74,92 39,77 11,73 3,93 1,32 0,43 0,24
I/s l/min v 14,63m/s|9,78m/s | 758m/s |4,62m/s|2,96m/s | 1.89m/s | 119m/s [0,94m/s
58,0 3480 R 219,85 80,08 42,49 12,52 4,20 1,41 0,46 0,26
l/s l/min v 15,16m/s [1013m/s| 7.85m/s [4,79m/s| 3,07m/s| 1,96m/s | 1,23m/s |0,97m/s

V = Volumetric current [|/s] R = Pressure gradient [mbar/m] v = Flow rate [m/s]
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Pipe friction factor R and calculated flow rate v in
dependence on the volumetric current V

aquatherm green piipe MF SDR9 RP

Temperature: 20 °C
Roughness: 0,0070 mm

Density: 998.2 kg / m?

Viscosity: 0.47 x 10 m?/ s

110 125 160 | 200 | 250 | 315
36001/ 85,40 45,30 13,34 4,47 1,50 049 0,27
60,0l/s )
min 1047m/s| 812m/s [4,85m/s | 317m/s |2,03m/s|1,28m/s| 1,01m/s
90,80 48,20 1418 4,75 1,59 0,52 0,29
62,0l/s [37201/mir
10,82m/s| 8,39m/s | 512m/s |3,28m/s|2,09m/s| 1,32m/s | 1,04m/s
38401/ 96,56 5118 15,05 504 169 0,55 0,31
64,0l/s )
min 1117m/s | 8B66m/s | 528m/s |3,38m/s| 216m/s | 1,36m/s | 1,07m/s
39601/ 102,38 54,25 15,94 5,33 178 0,58 0,33
66.,0l/s )
min 11,52m/s| 8,93m/s | 545m/s [3,49m/s|2,23m/s| 1,40m/s| 111m/s
40801/ 108,37 5740 16,86 564 1,88 0,61 0,34
68,0l/s )
min 11,87m/s| 9,20m/s | 5B61m/s [3,59m/s|2,30m/s| 1,45m/s | 114m/s
42001/ 114,53 60,64 1780 5,95 199 0,65 0,36
700l/s )
min 12,22m/s| 9.47m/s | 5,78m/s |3,70m/s|2,36m/s| 1.49m/s | 117m/s
43201/ 120,86 63,97 18,77 6,27 2,09 0,68 0,38
72,0/s )
min 12,57m/s| 9,74m/s | 594m/s [3,81m/s|2,43m/s| 1,53m/s|1.21m/s
44401/ 12735 6739 19,76 6,60 2,20 0,72 0,40
74,0l/s )
min 12,92m/s| 10,01m/s | 811m/s |3,91m/s|2,50m/s| 1,57m/s | 1,24m/s
45801/ 134,00 70,88 20,77 6,93 2,31 0,75 042
78.0/s )
min 13,27m/s| 10,28m/s | 6,27m/s |4,02m/s|2,57m/s| 1.62m/s | 1.27m/s
46801/ 140,83 74,47 21,81 727 2,43 0,79 044
780l/s _
min 13,62m/s| 10,56m/s | 6,44m/s | 412m/s | 2,63m/s| 166m/s | 1,31m/s
48001/ 147,82 7815 22,88 763 2,54 0,83 0,46
80,0l/s )
min 13,97m/s| 10,83m/s | 6,60m/s |4,23m/s|2,70m/s| 1,70m/s | 1,34m/s
166,01 8771 25,64 8,54 2,85 0,92 0,52
85,0l/s [5100l/min
14,84m/s| 11,50m/s | 702m/s |4,49m/s|2,87m/s| 1,81m/s | 1,42m/s
54001/ 185,24 97,80 28,56 9,50 316 1,03 0,57
90,0l/s )
min 15,71m/s| 1218m/s | 743m/s (4,76m/s|3,04m/s| 1,92m/s| 1,51m/s
57001/ 108,44 31,63 10,51 3,50 113 0,63
95,0l/s )
min 12,86m/s | 784m/s [5,02m/s|3,21m/s|2,02m/s| 1,59m/s
60001/ 118,61 34,84 11,57 3,85 125 0,70
100.0l/s .
min 13,53m/s | 8,25m/s [5,29m/s|3,38m/s| 213m/s | 1,68m/s
66001/ 143,55 41,73 13,83 4,59 1,49 0,83
110,0l/s )
min 14,88m/s | 9,08m/s [ 5,81m/s|3,71m/s | 2,34m/s| 1.84m/s
72001/ 169,64 48,23 16,29 5,40 1,74 0,97
120,01/s )
min 186,24m/s | 9,90m/s |6,34m/s|4,05m/s|2,55m/s|2,01m/s
78001/ 197,86 5732 18,94 6,27 2,02 113
130,0l/s )
min 1758m/s [10,73m/s|6,87m/s|4,39m/s|2,77m/s| 218m/s
84001/ 66,00 21,78 720 2,32 1.30
140,0l/s )
min 11,56m/s| 740m/s | 4,73m/s|2,98m/s|2,35m/s
90001/ 75,29 24,81 819 2,64 147
150,0/s _
min 12,38m/s| 7.893m/s | 5,06m/s| 3,19m/s | 2,51m/s

V = Volumetric current [|/s]

R = Pressure gradient [mbar/m]

v = Flow rate [m/s]




Pipe friction factor R and calculated flow rate v in
dependence on the volumetric current V

aquatherm green piipe MF SDR9 RP

Temperature: 20 °C
Roughness: 0,0070 mm

Density: 998.2 kg / m?

Viscosity: 0.47 x 10 m?/ s

1800ys| o0 8517 | 2803 | 924 | 297 | 166
mn 13,21m/s| 8,46m/s [5,40m/s|3,41m/s|2,68m/s
170018 20 9565 | 3144 | 1036 | 333 | 186
mn 14,03m/s| 8,98m/s | 5,74m/s [3,62m/s|2,85m/s
1800ys| o0 10672 | 3504 | 1153 | 370 | 206
mn 14,86m/s| 9,51m/s [6,08m/s|3,83m/s|3,02m/s
1900ys| OV 11839 | 3883 | 1277 | 410 | 228
mn 15,68m/s(10,04m/s|6,41m/s |4,04m/s| 318m/s
so00ys| 20 4281 | 1408 | 451 | 251
mn 10,57m/s|B,75m/s |4,26m/s| 3,35m/s
o100ys| 20 4698 | 1541 | 494 | 275
mn 1110m/s | 709m/s [4,47m/s | 3,52m/s
oo00ys| 1220 5134 | 1683 | 533 | 300
o 11,63m/s| 743m/s | 4,68m/s|3,69m/s
pao0ys| 1200 5589 | 1830 | 585 | 326
mn 12,16m/s | 7,76m/s | 4,89m/s| 3,86m/s

V = Volumetric current [|/s]

R = Pressure gradient [mbar/m]

v = Flow rate [m/s]
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Pipe friction factor R and calculated flow rate v in
dependence on the volumetric current V

aquatherm green piipe MF SDR9 RP

Temperature: 70 °C
Roughness: 0.0070 mm

Density: 983.20 kg/ m?

Viscosity: 0.47 x 108 m?/ s

90

110

125

160

200 | 250 | 315 | 355

0,01 0,60 R 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
l/s I/ min v |0,02m/s|0,01m/s|0,01m/s|0,01m/s|0,00m/s|0,00m/s|0,00m/s|0,00m,/s|0,00m,/s|0,00m/s|0,00m/s|0,00m/s|0,00m/s
0,02 1,20 R 0,02 0,01 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
l/s l/min v |0,04m/s|0,08m/s|0,02m/s|0,01m/s|0,01m/s|0,01m/s|0,00m/s|0,00m,/s|0,00m/s|0,00m/s|0,00m,/s|0,00m,/s|0,00m/s
0,03 1,80 R 0,03 0,01 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
l/s l/min v |0,06m/s|0,04m/s|0,08m/s|0,02m/s|0,01m/s|0,01m/s|0,01m/s|0,00m,/s|0,00m/s|0,00m/s|0,00m/s|0,00m,/s|0,00m/s
0,04 2,40 R 0,05 0,02 0,01 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
I/s l/min v |0,08m/s|0,05m/s|0,08m/s|0,02m/s|0,02m/s|0,01m/s|0,01m/s|0,01m/s|0,00m/s|0,00m/s|0,00m/s|0,00m,/s|0,00m/s
0,05 3,00 R 0,07 0,03 0,01 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
l/s l/min v |010m/s |0,07m/s|0,04m/s|0,03m/s|0,02m/s|0,01m/s[0,01m/s|0,01m/s|0,00m/s|0,00m/s|0,00m/s|0,00m,/s|0,00m/s
0,06 3,60 R 010 0,04 0,01 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
l/s l/min v |012m/s |0,08m/s|0,05m/s|0,03m/s|0,02m/s|0,02m/s[0,01m/s|0,01m/s|0,00m/s|0,00m/s|0,00m/s|0,00m,/s|0,00m/s
0,07 420 R 013 0,05 0,02 0,01 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
l/s l/min v |014m/s [0,09m/s|0,06m/s|0,04m/s|0,03m/s|0,02m/s[0,01m/s|0,01m/s|0,01m/s|0,00m/s|0,00m/s|0,00m/s|0,00m/s
0,08 4,80 R 017 0,06 0,02 0,01 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
l/s l/min v [017m/s|011m/s |0,07m/s|0,04m/s|0,03m/s|0,02m/s|0,01m/s|0,01m/s |0,01m/s [0,00m/s|0,00m/s|0,00m,/s|0,00m/s
0,09 5,40 R 0.21 0,07 0,02 0,01 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
l/s l/min \Y 019m/s [012m/s |0,08m/s|0,05m/s|0,03m/s|0,02m/s|0,02m/s|0,01m/s|0,01m/s |0,00m/s|0,00m/s|0,00m/s|0,00m/s
0710 6,00 R 0,25 0,08 0,03 0,01 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
I/s l/min v [0,21m/s|013m/s |0,08m/s|0,05m/s|0,04m/s|0,03m/s|0,02m/s|0,01m/s |0,01m/s [0,01m/s |0,00m/s|0,00m,/s|0,00m/s
012 720 R 0,34 012 0,04 0,01 0,01 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
l/s l/min v [0,25m/s|0,16m/s |0,10m/s |0,06m/s|0,05m/s|0,03m/s|0,02m/s|0,02m/s|0,01m/s|0,01m/s|0,00m/s|0,00m,/s|0,00m/s
016 9,60 R 0,57 0,20 0,07 0,02 0,01 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
l/s l/min v |0,38m/s|0,21m/s|0,14m/s [0,09m/s|0,06m/s|0,04m/s|0,03m/s|0,02m/s|0,01m/s|0,01m/s|0,01m/s|0,00m/s[0,00m/s
018 10,8 R 0,71 0,24 0,08 0,03 0,01 0,01 0,00 0,00 0,00 0,00 0,00 0,00 0,00
l/s l/min v |0,37m/s|0,24m/s|0,15m/s [ 0,10m/s |0,07m/s|0,05m/s|0,03m/s|0,02m/s|0,01m/s|0,01m/s|0,01m/s|0,00m/s[0,00m/s
0,20 12,0 R 0,85 0,29 010 0,03 0,01 0,01 0,00 0,00 0,00 0,00 0,00 0,00 0,00
l/s l/min v |041m/s|0,26m/s|017m/s|011m/s |0,08m/s|0,05m/s|0,03m/s|0,08m/s|0,02m/s|0,01m/s|0,01m/s|0,00m/s|0,00m/s
0,30 18,0 R 1,76 0,60 0,20 0,07 0,03 0,01 0,00 0,00 0,00 0,00 0,00 0,00 0,00
l/s l/min v |062m/s|0,40m/s|0,25m/s|016m/s [011m/s |0,08m/s|0,05m/s|0,04m/s|0,02m/s|0,02m/s|0,01m/s|0,01m/s|0,01m/s
0,40 24,0 R 2,96 1,00 0,34 on 0,05 0,02 0,01 0,00 0,00 0,00 0,00 0,00 0,00
l/s l/min v |0,83m/s|0,53m/s|0,34m/s|0,21m/s|015m/s [ 0,10m/s |0,07m/s|0,05m/s|0,03m/s|0,02m/s|0,01m/s|0,01m/s|0,01m/s
0,50 30,0 R 4,43 1,50 0,51 017 0,07 0,03 0,01 0,01 0,00 0,00 0,00 0,00 0,00
I/s l/min v |1,04m/s|0,66m/s|0,42m/s|0,27m/s|0,19m/s [0,13m/s [0,09m/s|0,07m/s|0,04m/s|0,03m/s|0,02m/s|0,01m/s|0,01m/s
0,60 36,0 R 6,18 2,09 0,70 0,23 010 0,04 0,02 0,01 0,00 0,00 0,00 0,00 0,00
l/s l/min % 1,24m/s [0,79m/s|0,51m/s|0,32m/s|0,23m/s|0,16m/'s | 0,10m/s |0,08m/s|0,05m/s|0,03m/s|0,02m/s|0,01m/s(0,01m/s
0,70 42,0 R 8,20 2,76 0,83 0,31 013 0,06 0,02 0,01 0,00 0,00 0,00 0,00 0,00
l/s l/min v |145m/s|0,93m/s|0,59m/s|0,37m/s|0,26m/s|0,18m/s [ 0,12m/s |0,09m/s|0,06m/s|0,04m/s|0,02m/s|0,01m/s|0,01m/s
0,80 48,0 R 10,49 3,52 118 0,39 017 0,07 0,03 0,01 0,00 0,00 0,00 0,00 0,00
l/s l/min v |166m/s|1,06m/s|0,68m/s|0,43m/s|0,30m/s|0,21m/s|014m/s |011m/s |0,07m/s|0,04m/s|0,03m/s|0,02m/s|0,01m/s

V = Volumetric current [|/s]

R = Pressure gradient [mbar/m]

v = Flow rate [m/s]




Pipe friction factor R and calculated flow rate v in
dependence on the volumetric current V

aquatherm green piipe MF SDR9 RP

Temperature: 70 °C
Roughness: 0.0070 mm

Density: 983.20 kg/ m?®

Viscosity: 0.47 x 108 m?/ s

200 | 250 | 315 | 355

0,90 54,0 R 13,03 4,37 147 048 0,21 0,09 0,03 0,02 0,01 0,00 0,00 0,00 0,00
l/s l/min v 1,86m/s | 11S9m/s |0,76m/s|0,48m/s|0,34m/s|0,24m/s|0,16m/s | 0,12m/s |0,07m/s|0,05m/s|0,03m/s|0,02m/s|0,02m/s
1,00 60,0 R 15,84 5,30 177 0,58 0,25 010 0,04 0,02 0,01 0,00 0,00 0,00 0,00
l/s I/ min v |207m/s|1,32m/s|0,85m/s|0,53m/s|0,38m/s|0,26m/s|017m/s | 014m/s|0,08m/s|0,05m/s|0,08m/s|0,02m/s|0,02m/s
1,20 72,0 R 22,23 741 2,47 0,81 0,35 014 0,05 0,03 0,01 0,00 0,00 0,00 0,00
l/s l/min v |248m/s|159m/s|101m/s|0,64m/s|0,45m/s|0,31m/s|0,21m/s|0,16m/s [ 0,J0m/s |0,06m/s|0,04m/s|0,03m/s|0,02m/s
1,40 84,0 R 29,65 9,85 3,28 1,07 0,46 019 0,07 0,04 0,01 0,00 0,00 0,00 0,00
l/s l/min v |2,90m/s|1,85m/s| 118m/s [0,75m/s|0,53m/s|0,37m/s|0,24m/s|0,19m/s | 0,12m/s |0,07m/s|0,05m/s|0,03m/s|0,02m/s
1,60 96,0 R 38,10 12,61 419 1,37 0,58 0,24 0,08 0,05 0,02 0,01 0,00 0,00 0,00
l/s l/min v |331m/s|212m/s|1,35m/s|0,86m/s|0,60m/s|0,42m/s|0,28m/s|0,22m/s| 0,13m/s |0,08m/s|0,05m/s|0,03m,/s|0,03m/s
1,80 108 R 47,56 15,71 5,20 1,70 0,72 0,30 om 0,06 0,02 0,01 0,00 0,00 0,00
l/s l/min v |3,73m/s|2,38m/s|1,52m/s|0,96m/s|0,68m/s|0,47m/s|0,31m/s|0,24m/s|0,15m/s | 0,J0m/s |0,06m/s|0,04m/s|0,03m/s
2,00 120 R 58,03 1912 6,32 2,06 0,87 0,36 014 0,07 0,02 0,01 0,00 0,00 0,00
l/s l/min v | 414m/s |2,65m/s|1,69m/s|1,07m/s|0,75m/s|0,52m/s|0,35m/s|0,27m/s|0,17m/s |011m/s |0,07m/s|0,04m/s|0,03m/s
2,20 132 R 69,51 22,85 754 2,45 1,04 0,43 016 0,09 0,03 0,01 0,00 0,00 0,00
I/s l/min v |455m/s|2,91m/s|1,86m/s| 118m/s |0,83m/s|0,57m/s|0,38m/s|0,30m/s|0,18m/s | 012m/s |0,07m/s|0,05m/s|0,04m/s
2,40 144 R 82,00 26,91 8,86 2,88 1,22 0,50 019 010 0,03 0,01 0,00 0,00 0,00
I/s l/min \% 4,87m/s|318m/s |2,03m/s|1,28m/s|0,90m/s|0,63m/s|0,42m/s|0,32m/s|0,20m/s|0,13m/s [0,08m/s|0,05m/s|0,04m/s
2,60 156 R 95,50 31,28 10,29 3,33 141 0,58 0,22 012 0,04 0,01 0,00 0,00 0,00
l/s l/min v |538m/s|344m/s|2,20m/s|1,39m/s|0,98m/s|0,68m/s|0,45m/s|0,35m/s|0,21m/s|0,14m/s |0,09m/s|0,06m/s|0,04m/s
2,80 168 R 110,00 35,97 11,81 3.82 162 067 0,25 014 0,04 0,01 0,00 0,00 0,00
l/s l/min v |580m/s|3,71m/s|2,37m/s|1,50m/s|1,05m/s|0,73m/s|0,49m/s|0,38m/s|0,23m/s| 015m/s |0,09m/s|0,06m/s|0,05m/s
3,00 180 R 125,50 | 40,88 13,43 4,34 1,83 0,76 0,28 015 0,05 0,02 0,01 0,00 0,00
l/s l/min v |6,21m/s|397m/s|2,54m/s|1,60m/s| 113m/s |0,78m/s|0,52m/s|0,41m/s|0,25m/s|0,16m/s | 0J0m/s |0,06m/s|0,05m/s
3,20 192 R 142,01 48,30 15,18 4,89 2,08 0,85 0,32 017 0,05 0,02 0,01 0,00 0,00
l/s l/min v |6,62m/s|4,24m/s|2,71m/s|1,71m/s[1,20m/s|0,84m/s|0,56m/s|0,43m/s|0,26m/s|0,17m/s | 011m/s |0,07m/s|0,05m/s
3,40 204 R 159,52 51,94 16,98 5,47 2,31 0,95 0,36 019 0,08 0,02 0,01 0,00 0,00
l/s l/min v | 704m/s |4,50m/s|2,88m/s|1,82m/s|1,28m/s|0,89m/s|0,59m/s|0,46m,/s|0,28m/s|0,18m/s [ 011m/s |0,07m/s|0,06m/ s
3,60 216 R 178,03 5790 18,90 6,09 2,56 1,06 0,40 0,21 0,06 0,02 0,01 0,00 0,00
l/s l/min v 745m/s |4,77m/s|3,04m/s[1,92m/s|1,35m/s|0,94m/s|0,63m/s|0,49m/s|0,30m/s|0,19m/s | 0,12m/s |0,08m/s|0,06m/s
3,80 228 R 19754 64,17 20,93 6,73 2,83 117 0,44 0,24 0,07 0,02 0,01 0,00 0,00
I/s l/min v | 787m/s [5,08m/s|3,21m/s|2,08m/s|1,43m/s|0,99m/s|0,66m/s|0,51m/s|0,31m/s|0,20m/s|013m/s |0,08m/s|0,06m/s
4,00 240 R 218,05 | 70,75 23,05 740 311 1,28 048 0,26 0,08 0,03 0,01 0,00 0,00
l/s l/min v |8,28m/s|530m/s|3,38m/s|2,14m/s|1,50m/s|1,05m/s|0,70m/s|0,54m/s|0,33m/s|0,21m/s|014m/s |0,09m/s|0,07m/s
420 | o882 R | 23986 | 7765 | 2527 | 8m 341 740 | 053 | 028 | 0og | 003 | 001 | ooo | ooo
l/s l/min % 8,69m/s|5,56m/s|3,565m/s|2,25m/s|1,58m/s| 110m/s |0,73m/s|0,57m/s|0,35m/s|0,22m/s|0,14m/s |0,09m/s|0,07m/s
4,40 264 R 262,07 | 84,86 27,598 8,84 3,72 1,53 0,57 0,31 0,09 0,03 0,01 0,00 0,00
l/s l/min v 911m/s |5,83m/s|3,72m/s|2,35m/s|165m/s| 115m/s |0,77m/s|0,60m/s|0,36m/s|0,23m/s|015m/s |0,09m/s|0,07m/s
4,60 276 R 285,58 | 92,39 30,00 9,61 4,03 1,66 082 0,33 010 0,03 0,01 0,00 0,00
l/s l/min v |9,52m/s|6,09m/s|3,89m/s|2,46m/s|1,73m/s|1,20m/s|0,80m/s|0,62m/s|0,38m/s|0,24m/s|016m/s |010m/s [0,08m/s

V = Volumetric current [|/s]

R = Pressure gradient [mbar/m]

v = Flow rate [m/s]
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Pipe friction factor R and calculated flow rate v in
dependence on the volumetric current V

aquatherm green piipe MF SDR9 RP

Temperature: 70 °C
Roughness: 0.0070 mm Density: 983.20 kg/ m®  Viscosity: 0.47 x 105 m?/ s

a0 110 | 125 200 | 250 | 315 | 355
4,80 288 R 310,09 | 100,23 32,52 10,41 4,37 179 0867 0,36 omn 0,04 0,01 0,00 0,00
l/s l/min v |9,94m/s|6,36m/s|4,06m/s|2,57m/s|1,80m/s|1,25m/s|0,84m/s|0,65m/s|0,40m/s|0,25m/s|016m/s|0,10m/s [0,08m/s
5,00 300 R 108,39 3514 11,23 4,71 193 0,72 0,38 012 0,04 0,01 0,00 0,00
l/s l/min v 6,62m/s|4,28m/s[2,67m/s|1,88m/s|1,31m/s |0,87m/s|0,68m/s|0,41m/s|0,26m/s|017m/s|011m/s [0,08m/s
5,20 312 R 116,86 3785 12,09 5,07 2,08 0,78 042 013 0,04 0,01 0,00 0,00
l/s l/min v 6,89m/s|4,40m/s|2,78m/s|1,95m/s|1,36m/s|0,91m/s|0,70m/s|0,43m/s|0,27m/s|018m/s | 0,11m/s [0,08m/s
5,40 324 R 125,64 40,66 12,98 543 2,23 0,83 045 014 0,05 0,02 0,01 0,00
l/s l/min v 715m/s | 4,57m/s [2,89m/s|2,08m/s| 1,41m/s|0,94m/s|0,73m/s|0,45m/s|0,29m/s| 018m/s | 0,11m/s [0,08m/s
5,60 336 R 134,73 43,57 13,89 5,81 2,38 0,89 048 014 0,05 0,02 0,01 0,00
l/s l/min v 742m/s [ 4,74m/s |2,99m/s| 211m/s | 1,46m/s|0,98m/s|0,76m/s|0,46m/s|0,30m/s| 0,19m/s | 0,12m/s |0,09m/s
5,80 348 R 14414 48,58 14,84 6,21 2,54 0,95 0,51 015 0,05 0,02 0,01 0,00
l/s l/min v 768m/s [4,91m/s[310m/s|218m/s|1,52m/s|1,01m/s|0,78m/s|0,48m/s|0,31m/s|0,20m/s| 012m/s | 010m/s
6,00 360 R 153,86 49,68 15,82 6,61 2,70 1,01 0,54 0,16 0,06 0,02 0,01 0,00
l/s l/min v 795m/s [5,07m/s[3,21m/s|2,26m/s| 1,57m/s|1,05m/s|0,81m/s|0,50m/s|0,32m/s|0,20m/s| 013m/s | 010m/s
6,20 372 R 163,89 52,88 16,83 703 2,87 1,07 0,58 017 0,06 0,02 0,01 0,00
l/s l/min v 8,21m/s|5,24m/s [3,31m/s|2,33m/s|1,62m/s|1,08m/s|0,84m/s|0,51m/s|0,33m/s|0,21m/s| 0,13m/s |0,10m/s
6,40 384 R 174,24 56,18 17,86 746 3,05 114 061 018 0,06 0,02 0,01 0,00
l/s l/min v 8,48m/s|541m/s [3,42m/s|2,41m/s|1,67m/s | 112m/s |0,87m/s|0,53m/s|0,34m/s|0,22m/s| 0,14m/s | 011m/s
6,60 396 R 184,90 59,58 18,93 790 3,23 1,20 0,65 019 0,07 0,02 0,01 0,00
l/s l/min v 8,74m/s|5,58m/s|3,53m/s|2,48m/s|1,72m/s| 115m/s |0,89m/s|0,54m/s|0,35m/s|0,22m/s| 014m/s | 011m/s
6,80 408 R 195,87 63,08 20,03 8,36 3.41 127 0,68 0,21 0,07 0,02 0,01 0,00
l/s l/min v 9,01m/s|5,75m/s [3,64m/s|2,56m/s|1,78m/s| 119m/s |0,92m/s|0,56m,/s|0,36m/s|0,23m/s|014m/s [0,11m/s
700 420 R 20715 66,67 2116 8,82 3,60 1,34 0,72 0,22 0,07 0,03 0,01 0,00
l/s l/min v 9,27m/s|5,92m/s|3,74m/s|2,638m/s|1,83m/s|1,22m/s|0,95m/s|0,58m/s|0,37m/s|0,24m/s| 0,15m/s | 0,12m/s
750 450 R 236,73 76,09 2411 10,04 4,09 1,52 0,82 0,25 0,08 0,03 0,01 0,01
l/s l/min v 9,94m/s|6,34m/s |4,01m/s|2,82m/s| 1,96m/s|1,31m/s|1,01m/s|0,62m/s|0,40m/s|0,25m/s| 0,16m/s | 013m/s
800 | 480 R 26826 | 8611 | 2725 | 1134 | 462 | 171 | 092 | oes | 009 | 003 | 001 | oot
l/s l/min v 10,60m/s| 6,77m/s [4,28m/s|3,01m/s|2,09m/s| 1,40m/s|1,08m/s|0,66m/s|0,42m/s|0,27m/s| 017m/s [0,13m/s
9,00 540 R 33717 107,98 34,08 1415 575 213 114 0,34 012 0,04 0,01 0,01
l/s l/min v 11,92m/s| 761m/s [4,81m/s|3,38m/s|2,35m/s|1,57m/s|1,22m/s|0,74m/s |0,48m/s|0,30m/s| 0,19m/s | 015m/s
10,0 600 R 132,28 41,66 1727 701 2,59 1,39 042 014 0,05 0,02 0,01
l/s l/min v 8,46m/s (5,35m/s|3,76m/s|2,61m/s|1,75m/s|1,35m/s|0,83m/s|0,53m/s|0,34m/s|0,21m/s|017m/s
12,0 720 R 18818 59,04 24,40 9,87 3,64 1,95 0,58 0,20 0,07 0,02 0,01
l/s l/min v 1015m/s|6,42m/s|4,51m/s| 314m/s [2,09m/s|1,62m/s|0,99m/s|0,63m/s|0,41m/s|0,26m/s|0,20m/s
14,0 840 R 253,80 | 79,38 32,73 13,20 4,86 2,59 0,77 0,26 0,09 0,03 0,02
l/s l/min v 11,84m/s| 749m/s|5,26m/s|3,66m/s|2,44m/s|1,89m/s| 116m/s |0,74m/s|0,47m/s|0,30m/s|0,23m/s
18,0 960 R 102,68 | 42,24 17,00 6,24 3,32 0,99 0,33 om 0,04 0,02
l/s l/min v 8,55m/s[6,01m/s|4,18m/s |2,79m/s| 217m/s | 1,32m/s |0,85m/s|0,54m/s|0,34m/s|0,27m/s
18,0 1080 R 128,93 | 52,94 21,27 779 414 1,23 041 014 0,05 0,03
l/s l/min v 9,62m/s|6,77m/s|4,70m/s|314m/s |2,44m/s|1,49m/s |0,95m/s|0,61m/s[0,38m/s|0,30m/s

V = Volumetric current [|/s] R = Pressure gradient [mbar/m] v = Flow rate [m/s]



Pipe friction factor R and calculated flow rate v in
dependence on the volumetric current V

aquatherm green piipe MF SDR9 RP

Temperature: 70 °C
Roughness: 0.0070 mm Density: 983.20 kg/ m®  Viscosity: 0.47 x 108 m?/ s

110 | 125 | 160 | 200 | 250 | 315 | 355

20,0 1200 R 158,13 64,83 26,00 9,50 5,05 149 0,50 017 0,06 0,03
l/s l/min v 10,69m/s| 752m/s | 5,28m/s [3,49m/s|2,71m/s|1,65m/s|1,06m/s|0,68m/s|0,43m/s|0,34m/s
22,0 1320 R 190,27 7790 3119 11,38 6,04 1,78 0,60 0,20 0,07 0,04
l/s I/ min v 11,76m/s | 8,27m/s | 5,75m/s |3,84m/s|2,98m/s|1,82m/s| 116m/s |0,74m/s|0,47m/s|0,37m/s
24,0 1440 R 225,37 9215 36,84 13,42 712 210 0,70 0,24 0,08 0,04
l/s l/min v 12,83m/s| 9,02m/s | 6,27m/s |419m/s|3,25m/s|1,98m/s|1,27m/s|0,81m/s|0,51m/s|0,40m/s
26,0 1560 R 107,59 42,96 15,62 8,28 2,44 0,82 0,27 0,09 0,05
l/s l/min v 9,77m/s | 6,79m/s |4,54m/s|3,52m/s|215m/s | 1,37m/s|0,88m/s|0,55m/s|0,44m/s
28,0 1680 R 124,21 49,54 1799 9,53 2,80 094 0,31 010 0,08
l/s l/min v 10,53m/s| 7.32m/s [4,89m/s|3,79m/s|2,31m/s|1,48m/s|0,95m/s|0,60m/s|0,47m/s
30,0 1800 R 142,00 56,58 20,52 10,86 319 1,06 0,36 012 0,06
l/s I/min v 11,28m/s| 784m/s |5,24m/s|4,06m/s|2,48m/s|1,59m/s|1,01m/s|0,64m/s|0,50m/s
32,0 1920 R 160,98 64,08 23,22 12,28 3,60 1,20 0,40 013 0,07
l/s l/min v 12,08m/s| 8,36m/s |5,59m/s|4,33m/s|2,64m/s|1,69m/s|1,08m/s|0,68m/s|0,54m/s
34,0 2040 R 18114 72,04 26,07 13,78 4,03 1,34 0,45 015 0,08
l/s l/min v 12,78m/s| 8,89m/s |5,94m/s|4,60m/s|2,81m/s|1,80m/s| 115m/s |0,72m/s|0,57m/s
36,0 2160 R 202,48 80,46 29,08 15,36 4,49 1,49 0,50 016 0,08
l/s l/min v 13,53m/s| 9,41m/s |6,28m/s|4,87m/s|2,97m/s|1,90m/s|1,22m/s|0,77m/s|0,60m/s
38,0 2280 R 89,34 32,27 17,03 4,97 1,65 0,55 018 010
l/s l/min v 9,93m/s |6,63m/s|514m/s|314m/s|2,01m/s|1,28m/s|0,81m/s|0,64m/s
40,0 2400 R 98,68 35,61 18,79 548 1,82 0,60 0,20 0M
l/s l/min v 10,45m/s|6,98m/s|5,41m/s|3,30m/s| 211m/s | 1,35m/s |0,85m/s|0,67m/s
42,0 2520 R 108,48 3912 20,62 6,01 1,99 0,66 0,21 012
l/s l/min v 10,98m/s|7,33m/s|5,68m/s|3,47m/s|2,22m/s| 1,42m/s|0,89m/s|0,70m/s
44,0 2640 R 118,74 42,79 22,54 6,56 217 0,72 0,23 013
l/s l/min v 11,50m/s | 768m/s|5,95m/s|3,63m/s|2,33m/s|1,49m/s|0,94m/s|0,74m/s
48,0 2760 R 129,46 48,61 24,55 713 2,36 0,78 0,25 014
l/s l/min v 12,02m/s|8,03m/s|6,22m/s|3,80m/s|2,43m/s| 1,55m/s|0,98m/s|0,77m/s
48,0 2880 R 140,64 50,60 26,64 773 2,56 0,85 0,27 015
l/s l/min v 12,54m/s|8,38m/s|6,50m/s|3,96m/s|2,54m/s|1,62m/s|1,02m/s|0,80m/s
50,0 3000 R 152,27 54,76 28,81 8,36 2,76 0,92 0,30 017
l/s l/min v 13,07m/s|8,73m/s|6,77m/s|4,13m/s [2,64m/s|1,69m/s|1,06m/s|0,84m/s
52,0 3120 R 164,37 59,07 31,07 9,00 2,98 0,99 0,32 018
l/s l/min v 13,59m/s|9,08m/s| 7.04m/s [4,29m/s|2,75m/s| 1,76m/s | 1,11m/s |0,87m/s
54,0 3240 R 176,82 63,54 3341 9,67 3,20 1,06 0,34 019
l/s I/ min v 1411m/s [9,43m/s| 7,31m/s |4,46m/s|2,85m/s|1,82m/s| 115m/s |0,91m/s
56,0 3360 R 189,94 6818 35,83 10,37 342 113 0,37 0,20
l/s I/ min v 14,63m/s|9,78m/s| 758m/s |4,62m/s|2,96m/s| 1,89m/s| 119m/s [0,94m/s
58,0 3480 R 203,41 72,98 38,34 11,08 3,66 1,21 0,39 0,22
l/s I/ min v 15,16m/s |10,13m/s| 7,85m/s [4,79m/s|3,07m/s|1,96m/s|1,23m/s|0,97m/s

V = Volumetric current [|/s] R = Pressure gradient [mbar/m)] v = Flow rate [m/s]



Pipe friction factor R and calculated flow rate v in
dependence on the volumetric current V

aquatherm green piipe MF SDR9 RP

Temperature: 70 °C
Roughness: 0.0070 mm Density: 983.20 kg/ m®  Viscosity: 0.47 x 105 m?/ s

110 | 125 | 160 | 200 (250 | 315 | 355

60,0 | 3600 R 7794 40,93 11,83 3,90 1,29 oM 0,23
I/s l/min % 1047m/s | 812m/s | 4,95m/s [3,17m/s|2,03m/s|1,28m/s|1,01m/s
620 | 3720 R 83,06 43,60 12,59 415 1,37 044 0,25
l/s l/min v 10,82m/s|8,39m/s | 512m/s |3,28m/s|2,09m/s|1,32m/s|1,04m/s
64,0 | 3840 R 88,34 46,36 13,38 4,40 145 0,47 0,26
l/s l/min v 1117m/s | 8,66m/s | 5,28m/s |3,38m/s|2,16m/s [1,36m/s|1,07m/s
66,0 | 3960 R 93,78 49,20 14,19 4,67 1,54 0,50 0,28
I/s l/min v 11,562m/s | 8,93m/s | 5,45m/s |3,49m/s(2,23m/s|1,40m/s| 111m/s
68,0 4080 R 99,39 5213 15,02 4,94 183 0,52 0,29
I/s l/min v 11,87m/s [ 9,20m/s | 5,61m/s [3,59m/s|2,30m/s|1,45m/s| 114m/s
70,0 4200 R 105,15 5514 15,88 5,22 1,72 0,55 0,31
I/s l/min v 12,22m/s | 9.47m/s | 5,78m/s |3,70m/s|2,36m/s|1.49m/s| 117m/s
72,0 4320 R 111,08 58,23 16,76 5,51 1,81 0,58 0,32
l/s l/min v 12,57m/s | 9,74m/s | 594m/s |3,81m/s|2,43m/s|1,53m/s|1,21m/s
740 | 4440 R 11717 61,40 17,66 5,80 191 061 0,34
l/s l/min v 12,92m/s|10,01m/s| 611m/s |3,91m/s|2,50m/s|1,57m/s|1,24m/s
76,0 | 4560 R 123,42 64,66 18,59 610 2,01 0,64 0,36
l/s l/min \Y 13,27m/s [10,28m/s| B,27m/s [4,02m/s|2,57m/s|1.62m/s|1.27m/s
78,0 | 4680 R 129,83 68,01 19,54 6.41 211 0,68 0,38
l/s l/min v 13,62m/s|10,56m/s| 6,44m/s |4,12m/s |2,63m/s|166m/s|1,31m/s
80,0 | 4800 R 136,40 7143 20,52 6,73 2,21 0,71 0,39
l/s l/min v 13,97m/s [10,83m/s| 6,60m/s |4,23m/s|2,70m/s|1,70m/s|1,34m/s
85,0 5100 R 153,54 80,36 23,05 755 2,48 0,79 044
l/s l/min v 14,84m/s [11,50m/s| 702m/s |4,49m/s|2,87m/s|1,81m/s|142m/s
900 | 5400 R 171,68 89,81 25,73 842 2,76 0,88 049
l/s l/min v 15,71m/s |1218m/s| 743m/s |4,76m/s|3,04m/s|1,92m/s|151m/s
950 | 5700 R 99,78 28,56 9,33 3,06 0,98 0,54
I/s l/min v 12,86m/s| 784m/s |5,02m/s|3,21m/s|2,02m/s|1,59m/s
1000 | 6000 R 110,27 31,53 10,29 3,37 1,08 0,60
l/s l/min v 13,53m/s| 8,25m/s [5,29m/s|3,38m/s|213m/s|1,68m/s
110,0 | 6600 R 132,81 3791 12,35 4,03 1,29 0,71
l/s I/ min v 14,89m/s| 8,08m/s [5,81m/s|3,71m/s|2,34m/s| 1,84m/s
1200 | 7200 R 15744 44,87 14,60 4,76 1,52 0,84
l/s l/min v 18,24m/s| 9,.90m/s [6,34m/s|4,05m/s|2,55m/s|2,01m/s
1300 | 7800 R 18414 52,41 1703 5,54 1,76 0,98
I/s |/min v 1758m/s|10,73m/s |6,87m/s|4,39m/s(2,77m/s| 218m/s
1400 | 8400 R 60,52 19,64 6,38 2,03 112
I/s l/min v 11,56m/s | 740m/s(4,73m/s|2,98m/s|2,35m/s
150,0 | 9000 R 69,22 22,43 728 2,31 1,28
I/s l/min v 12,38m/s|793m/s|5,06m/s|3,18m/s |2,51m/s

V = Volumetric current [|/s] R = Pressure gradient [mbar/m)] v = Flow rate [m/s]



Pipe friction factor R and calculated flow rate v in
dependence on the volumetric current V

aquatherm green piipe MF SDR9 RP

Temperature: 70 °C
Roughness: 0.0070 mm Density: 983.20 kg/ m®  Viscosity: 0.47 x 108 m?/ s

1800y/¢ 0 R 7849 | 2541 | 824 | 281 | 144
mn v 13,21m/s| 8,46m/s |5,40m/s|3,41m/s|2,68m/s
170018 020 R 8834 | 2857 | 925 | 293 | 162
mn v 14,03m/s| 8,98m/s |5,74m/s |3,62m/s|2,85m/s
18001/ o0 R 9877 | 3191 | 1033 | 326 | 180
mn v 14,86m/s| 9,51m/s [6,08m/s|3,83m/s|3,02m/s
19001 00 R 100,78 | 3544 | 146 | 382 | 200
mn v 15,68m,/s|10,04m/s|6,41m/s|4,04m/s| 3,18m/s
ooy 20 A 3915 | 1284 | 399 | 220
mn v 10,57m/s|B,75m/s|4,26m/s|3,35m/s
o100y o0 A 4304 | 1389 | 437 | 242
mn v 1110m/s | 708m/s|4,47m/s|3,52m/s
eI T A 4711 | 1519 | 478 | 264
mn ! 11,63m/s|743m/s|4,68m/s|3,69m/s
pao0yd o0 A 5137 | 1655 | 520 | 287
mn 12,16m/s|7,76m/s |4,88m/s(3,86m/s

V = Volumetric current [|/s] R = Pressure gradient [mbar/m)] v = Flow rate [m/s]



