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PP-RCT

TECHNICAL HANDBOOK
Fiber Glass Reinforced pipe (FGR)



ADVANCEMENT IN MATERIAL TECHNOLOGY TO
BRING NEW SOLUTIONS TO OLD PROBLEMS...

Thermal expansion has been under the light in PP-RCT systems for
hot and cold water pipes. Keeping this issue in focus, API with its
commitment to quality and innovation developed a multilayer pipe
system with a special blend of high quality PP-R material and glass
fiber layer to combine the benefits of PP-RCT materials

Application

Hot water pipes are installed in conditions and are operated at higher
temperatures. Taking this temperature difference into account in
the design process aims to develop solutions to reduce any further
risk in operation such as stress on the material or failure in welded
connections. It also provides an aesthetic appeal to neatly installed
pipe systems reflecting API's commitment to quality.

Design

External Layer of PP-RCT material, the new generation of PP-R plastics
with special crystalline structure for enhanced long term pressure
performance at elevated temperature. This layer will be in contact
with fittings in socket fusion and therefore is of the same material as
Apitherm fittings

Middle layer of mix between plastic and fiber glass additives in a
proprietary formula that not only reduces thermal expansion but also
contributes to the pressure performance of the pipe.

Internal layer of the same PP-RCT material as the outside layer; not
only contributing to the pressure performance at high temperatures,
but also ensuring that water in contact does not change its taste or
odor, and remains permissible for drinking and domestic uses.
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(Benefits ) .

Reduced thermal expansion

Products o

Outer Thickness
Diameter SDR 7.4 (S 3.2)

4GS
SDR 6 (SDR 2.5)
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Pressure Performance

Temp 10yr 25yr 50 yr

10°C 28.7 284 28.0
N = C o L L L oo |e oo ___]
N o0°C B e B

30°C 215 21.2 20.7

40°C 18.4 18.0 17.7
N S IS - A L R AR A
________ eo’c .\ 182 | 129 f 126 |

70°C 11.0 10.7 10.5

Temp 10yr 25yr 50yr

10°C 36.2 355 34.6
N = C o L L Lo |e .- _]
N 00 A 08 0]

30°C 27.1 26.6 26.2

40°C 23.2 22.7 224
N SRS I -t A L R AR AN
________ 6o’c (16 | 13 | 160 ]

70°C 13.9 13.6 13.3

Pressure performance in bars of APl Fiber Composite pipes as
determined according to:

¢ |SO 15874 for hot and cold pipe systems made of polypropylene
¢ |SO 21003 for multilayer hot and cold pipe systems
¢ DIN 8077 and DIN 8078 for pressure pipe systems from PP-RCT *SF=1.5



Thermal Expansion

Thermal expansion is a natural occurrence when the fluid in the pipe
is at a higher temperature than the temperature at which the pipe was
installed. It is determined by the formula AL=a.L.AT

a is the thermal expansion coefficient = 0.035 mm/m.°C
L is the free length on the pipe run in meters
AT is the temperature difference

To reduce thermal expansion and keep it under control, the following
spacing should be used between hangers.

.
‘. . . |
Operating Temperature (°C) -

Operating Temperature (°C)

Diameter

Clamps with a rubber seal are preferred for the friction and holding
strength they exert on the pipe.
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Pressure Friction Loss

Friction of flowing water on pipe walls creates miniscule pressure
drops. API’s expertise in manufacturing provides a smooth inner
surface free of bumps and waves to ensure minimal pressure losses.
The tables below summarize average velocities and pressure drops
per linear meter of pipe at various water flowrates.

FLOW RATE
L/s

<>

< =™

Outer Diameter (SDR 7.4 Pipes)

20 T 25 T 32T 40 T 50 T63 T75 T90 T110 T125 T 160
009 | 003 | 001

1006 | 004 | 002 | ___ ) ) ___ | o) ]
027 | 010 | 003 [ 001

L0121 008 | 005 | 003 ) ) | ____|_ |
054 | 019 | 006 [ 0.02

L0018 1 012 | 007 | 005 ) ) | ___ o]
087 | 031 | 009 [ 003 | 001
025 | 0.16 | 009 | 006 | 0.04

7128 [ 045 | 014 [ 005 | 002 | | [ 1]

10311020 | 012 | 008 ) 005 | ___ | ___ | ____|____ ) ___ | ______]
175 | 061 | 018 [ 006 | 002 | 001

1037 1 024 | 014 | 009 | 006 ] 004 | ____\ | ___)_ ___ | ______]
228 | 079 | 024 | 008 | 003 | 001

1043 | 028 | 017 | 011 ) 007 ] 004 | ___\ ___|____)_ ___ | ______]
288 | 1.00 | 030 [ 011 | 004 | 001

049 | 031 | 09 1 012 | 008 | 005 | | | ___f_ ___ | ______|
353 [ 122 | 037 [ 013 | 005 | 002

10551 035 | 021 | 014 ) 009 ] 005 | ___\ ___|____)_ ___ | ______]
424 | 147 | 044 | 015 | 005 | 002 | 001

061 | 039 | 024 | 015 | 010 ] 006 | 004 { ___} ___}_ ___ | ______]
583 | 202 | 061 | 021 | 007 | 002 | 001

074 | 047 | 028 | 081 | 012 ] 007 | 005 { ___|_ ___) ___ | ______]
764 | 264 | 079 | 027 | 010 | 003 | 001

1086 _| 035 | 033 | 021 ) 014 ] 008 | 006 { ___| ___} ___ | ______]
966 | 333 | 100 [ 035 | 012 | 004 | 0.02

1098 | 063 | 038 | 024 | 016 ] 010 | 007 | ___| ____} ___ | ______]
11.89 | 409 | 122 | 042 | 015 | 005 | 0.02 | 001

111 L 071 | 043 | 027 | 017 ] 011 | 008 1005} ) ___ | ______]
13.09 | 450 | 134 | 047 | 016 | 005 | 002 | 001

L1171 075 | 045 | 029 | 0.8 | 012 | 008 1006 } ___} ___ | ______]
1433 | 493 | 147 | 051 | 018 | 006 | 003 | 0.01
123 | 079 | 047 | 030 | 019 | 012 | 009 | 0.06

[ 29.487[ 10.08 | 299 [ 103 | 036 | 012 | 005 [002 [ 001 | | ]

184 | 118 | 071 | 045 ) 029 | 018 | 013 1009 } 006 } ____| ______|]
4939 [ 1682 | 497 [ 171 | 059 | 019 | 009 [004 [ 001 | 001

246 | 157 | 095 | 061 | 039 | 024 | 017 _{012_| 008 | 006 | ______|]
7390 | 2508 | 739 | 254 | 088 | 029 | 0.13 [ 005 | 002 | 001
307 | 196 | 118 | 076 | 049 | 030 | 022 |0.15 | 010 | 0.08

[ 10287 | 3487 | 1023 [ 350 | 121 | 039 | 017 [007 | 003 | 002 ]
368 | 236 | 142 | 091 | 058 | 036 | 026 | 0.8 | 012 | 0.09

[ 13627 | 4599 | 13.48 [ 461 | 159 | 052 | 023 [009 | 004 | 0027 001 |

430 | 275 | 166 | 106 | 068 | 042 | 030 {021 | 014 } 011 ) 007 __|
1740 | 5858 | 17.14 | 585 | 202 | 066 | 029 [012 | 005 | 003 | 001
491 | 314 | 1.89 | 121 | 078 | 049 | 034 | 024 | 016 | 012 | 0.08

[ 21607 [ 7257 | 2119 [ 7.22 | 249 | 081 | 035 [0.15 [ 006 | 0037 001 |
553 | 354 | 213 | 136 | 087 | 055 | 039 | 027 | 018 | 014 | 008

V: Velocity in m/s

R : Pressure loss in mbar/m
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FLOW RATE Outer Diameter (SDR 7.4 Pipes)

L/s 20 T 25 T 32 40 | 50 63 T 75 90 110 T125 160
: R 2623 | 8794 | 2562 | 872 | 300 | 097 | 043 [018 | 007 | 004 | 001
R I V1. 675 | 393 ] 237 | 167 | 097 | 061 | 043 | 030 | 020 } 015) 009 |
» R 3128 [ 1046 | 3044 | 1035| 356 | 115 | 051 [021 [ 008 | 004 | 001
v 675 | 432 | 260 | 167 | 1.07 | 067 | 047 | 033 | 022 | 017 | 0.10
L, R™7[ 3675 [ 122773565 [ 1210 | 416" | 1.34 | 059 [ 024 [ 0.09 | 005 | ~002
' v 737 | 472 | 284 | 182 | 117 | 073 | 052 | 036 | 024 | 019 | 0.11
s | R™ [ 4265 [ 14227 4123 | 1398 | 480 | 1.55 | 068 [028 [ 011 | 006 | 002 |
: v 798 | 511 | 308 | 197 | 126 | 079 | 056 | 039 | 026 | 020 | o0.12
'"1"; """ R™ | 4896 | 163.0 | 47.18 | 1598 | 548 | 1.77 | 078 [ 0327 | 0.127 | 007 | 002 |
v 860 | 550 | 331 | 212 | 136 | 085 | 060 |042 | 028 | 022 | 0.3
s | R™7[ 55687 185.1]753.50 | 1810 | 6207 | 2.00 | 088 [ 036 [ 0.14 | 008 | ~002
A V1921 | 589 ] 355 | 227 | 146 | 091 | 065 | 045 | 030 ] 023 ] 014 |
i R 6282 | 2085 | 60.20 | 2034 | 696 | 224 | 098 [041 [ 016 | 008 | 003
' v 982 | 629 | 378 | 242 | 155 | 097 | 069 |048 | 032 | 025 | 0.5
T R [ 7038 2333 | 67.26 | 2271 | 777 | 250 | 1.10 [ 045 [ 018 | 009 | 003 |
v 1044 | 668 | 402 | 257 | 165 | 1.03 | 073 [ 051 | 034 | 026 | 0.16
'"1'5; """ R | 7834 | 2594 | 7468 | 25.19 | 861 | 277 | 121 [ 050 [ 0.19 | 010 | 003 |
' v 1105 | 707 | 426 | 273 | 175 | 1.09 | 077 | 054 | 036 | 028 | 0.7
e | R [ 2867 8247 27797| 949 | 305 | 134 [055 [ 021 | 0127 004 |
A A I 747 | 449 | 288 | 185 | 115 | 082 1057 | 038 } 029 | 0.8 _ |
5 R 3154 | 9062 [ 3051 | 1041 | 335 | 146 [ 061 | 023 | 013 7| 004
S I A I 786 | 473 | 303 | 194 | 121 | 086 _| 060 { 040 } 031 f 0.19__ |
- R 376.8 | 107.9 [ 3630 | 1237 | 397 | 1.74 [072 | 028 | 015 | 005
A B A I A 865 | 520 | 333 | 214 ] 134 1 095 1065 | 044 | 034 ) 021 ]
4 R 4433|1267 | 4256 | 1448 | 465 | 203 [084 | 032 | 017 | 005
SR Vol ) 943 | 568 | 363 | 233 ] 146 f 103 | 071 | 048 | 037 ) 023 ]
-6 R 5150 | 147.0 | 49.27 | 1675 | 537 | 234 [097 | 037 | 020 | 0.06
v 1022 | 615 | 394 | 253 | 1.58 | 112 [ 077 | 052 | 040 | 025
s | R [ 1686 | 5645 | 19.16 | 613 | 267 [1.10 [ 042 | 0237 007 |
! v 662 | 424 | 272 | 170 | 120 | 083 | 056 | 043 | 026
L RO 71 1917 [ 6408 | 2173 | 695 |73.03 [ 125 [ 048 | 026 | 008 |
v 710 | 454 | 291 | 1.82 | 129 | 089 | 060 | 046 | 028
'"_,;5' """ RO [ 1 2554 | 85127172879 | 9.79 | 400 | 165 [ 063 | 034| " 0.10 |
v 828 | 530 | 340 | 212 | 151 |1.04 | 070 | 054 | 033
L R [°1 327.8 [ 1089773677 | 117177509 [ 2.09 | 0.80 | 0437 013" ]
R I Vo fo oo ---.]_-246_| 606 | 389 | 243 { 172 | 119 | 080 | 062 038 _|]
s R 4089 | 1355 | 4565 | 14517 630 [259 [ 099 | 053 0.16
: v 1065 | 681 | 437 | 273 | 194 [ 134 | 090 | 069 | 042
""5 """ R | 1" 164.9 | 5543 | 1759|763 | 313 | 120 | 064 | 020 |
v 757 | 486 | 303 | 215 [ 149 | 100 | 077 | 047
'"5'5' """ R | 1 " 197.0 | 66.10 | 2094|7907 [ 372 | 142 | 076 | 023 ]
' v 833 | 534 | 334 | 237 164 | 1.0 | 085 | 052
R RO [ 1 T 231.87| 77.65 | 2456 | 1063 [ 435 [ 167 | 089 | 027 |
SR I Vool 208 | 583 | 364 | 258 | 179 | 1.20 | 093 | 057
65 R 269.4 | 90.08 | 2845|1230 [ 503 | 192 | 103 | 032
v 984 | 632 | 395 | 280 [1.93 | 130 | 1.00 | 061
""7 """ S N 309.6 | 1033 | 32560 | 1409 [ 576 | 220 | 118 | 036 |
v 1060 | 680 | 425 | 301 |208 | 140 | 1.08 | 066
'"7'; """ R [ 1 1175 | 3703 | 1598 [ 653 [ 249 | 134 | 041 |
' v 729 | 455 | 323 | 223 | 150 | 116 | 071
o R 1325 | 4171 | 1799 [ 735 | 280 | 150 | 046
S R Vool b fooo_ | 777 ] 486 | 344 1238 | 160 | 124] 075 |
g R 1484 | 46.66 | 2011 | 821 | 313 | 168 | 051
' v 826 | 516 | 366 |238 | 170 | 131 | 080
0 R 1652 | 51.86 | 2234 [ 911 | 347 | 186 | 057
v 874 | 546 | 387 | 268 | 1.80 | 139 | 085
'"9'; """ R 1 182.8 | 5733 | 2467 [10.05 | 383 | 205 | 062 |
' v 923 | 577 | 409 | 283 | 190 | 147 | 090
'"1'0' """ R [ 1 201.3 | 63.06 | 27.12 [11.04 | 420 | 2257| 068 |
N v 972 | 607 | 430 | 298 | 200 | 154 | 094

V: Velocity in m/s R : Pressure loss in mbar/m



FLOW RATE
L/s

R

0.01
__________ v
R

0.02
__________ v
R

0.03
__________ v
R

0.04
__________ v
R

0.05
__________ v
R

0.06
__________ v
R

0.07
__________ v
R

0.08
__________ v
R

0.09
__________ v
R

0.1
__________ v
R

0.12
__________ v
R

0.14
__________ v
R

0.16
Vv
R

0.18
\Y
R

0.2
__________ v
R

0.3
\Y
R

04
__________ v
R

0.5
__________ v
R

0.6
\Y
__________ v
Y v
R
¥ v
R

0.9
__________ V_
R
R v
R
1.1 v
R

1.2
__________ v
R
e
R
1.4 Vv

Outer Diameter (SDR 6 Pipes)

20 T 25 T 327 40 T 50 763 75 T90 T110 T125 T 160
013 | 004 | 001 | 001

| 007 | 005 } 003 | 002 ) | | L 1 ]
041 | 014 | 004 | 002

| 015 | 009 } 006 | 004} } | Lol ]
081 | 027 | 009 | 003 | 001

022 | 014 } 008 | 005 ) 003 | | | L | | ______]
132 | 045 | 014 [ 005 | 002

| 029 | 018 | 011 | 007 ) 005 | | f L 1 | ______]
193 | 065 | 021 | 007 | 002

| 037 | 023 | 014 | 009 ) 006 | | | L | | ______]
264 | 089 | 028 | 010 | 003

| 044 | 028 | 017 | 011 ) 007 | {4 1 ]
345 | 116 | 037 | 013 | 004 | 001

_051.] 032 | 020 ] 013 | 008 | 005 | | | ___f | _____|

434 | 147 | 046 | 016 | 005 | 0.02

| 058 | 037 023 | 014 f 009 } 006 | | | ____f ___ | ______|]
533 | 1.80 | 056 | 019 | 007 | 002 | 001

| 066 | 042 | 02> | 016 ) 010 ] 006 § 005 | |\ | | ______|
641 | 216 | 068 | 023 | 008 | 003 | 0.0

| 073 | 046 | 028 | 018 ) 011 ] 007 J 005 | ~ \ | | ______|
882 | 296 | 093 | 032 | 011 | 004 | 002

| 088 | 055 | 034 | 022 | 014 ] 009 1006 | | | | ______|
1156 | 387 | 121 | 041 | 014 | 005 | 002

| _1.02 | 065 | 040 | 025 f 016 } 010 | 007 | | ___f ___ | ______|]
1462 | 489 | 153 | 052 | 018 | 006 | 003 | 001
117 | 074 | 045 | 029 | 018 | 012 | 008 | 006

[ 1801 | 602 | 188 | 064 | 022 | 007 [003 001 | | | ]
132 | 083 | 051 | 032 | 021 | 013 | 009 | 006

21717 [ 724 | 225 | 077 | 026 | 009 [004 [002 | | | ]

| 146 | 092 | 057 | 036 | 023 | 014 | 010 {007 | | | _____|
4472 | 1484 | 460 | 156 | 053 | 0.18 | 0.08 |0.02 | 001
219 | 139 | 085 | 054 | 034 | 022 | 015 |007 | 005

| 7501 | 2479 | 765 | 258 | 087 | 029 | 013 [003 | 001 | 001 | ]

292 | 185 | 113 | 072 | 046 ] 029 | 020 | 011 | 007 | 005} |
1123 | 3698 | 11.38 | 383 | 129 | 043 | 019 [005 | 002 | 0071

| 365 | 231 | 142 | 090 )| 057 | 036 | 025 | 014 | 009 | 007 ) _____|
1565 | 5137 | 1576 | 529 | 178 | 060 | 026 [ 008 | 003 | 0.02
438 | 277 | 170 | 108 | 068 | 043 | 031 018 | 012 | 009

| 2074 [ 6780 2077 | 697 | 234 | 078 | 034 [0.11 | 004 | 002 001 |

| 512 | 323 | 198 | 126 | 080 | 051 | 036 | 021 | 014 | 011 ] 007 |
265.0 | 8653 | 2642 | 8.84 | 296 | 099 | 043 [ 014 [ 0.05 | 0037 001
585 | 370 | 227 | 144 | 091 | 058 | 041 |025 | 017 | 013 | 008

[732927[107.27| 73267 [ 10927| 366 | 1.22 | 053 [018 | 007 | 004 | 001 |

| 658 | 416 | 255 | 162 | 103 | 065 | 046 1028 | 0.19 1 015 _0.09__ ]
3999 | 1300 | 3953 [ 13.197| 441 | 147 | 064 [022 | 009 | 005 | 001

| 731 | 462 | 283 | 180 | 114 | 072 | 051 | 032 | 021 | 016 ] 010 |
47727 [ 1548|4698 [ 1566 | 523 | 174 | 076 [027 | 0.0 | 006 | 002
804 | 508 | 312 | 198 | 126 | 079 | 056 | 035 | 024 | 018 | o011

| 5609 | 181.6 | 55.03 | 1832 | 611 | 203 | 088 [037 | 0.14 | 008 | 002 |
877 | 554 | 340 | 216 | 137 | 087 | 061 |042 | 028 | 022 | 0.3

| 6511 | 2105 | 6367 | 2117 | 705 | 234 | 102 [043 | 016 | 009 | 003 |

| 950 [ 601 | 368 | 234 | 148 | 094 | 066 | 046 | 031 | 024 ] 015 ]
74777[ 2813777288 | 24217 806 | 266 | 1.16 [ 048 [ 0.19 | 0107 003
1023 | 647 | 397 | 252 | 160 | 101 | 071 [050 | 033 | 026 | o0.16

V: Velocity in m/s

R : Pressure loss in mbar/m
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FLOW RATE Outer Diameter (SDR 6 Pipes)

L/s 20 T 25 T 32 40 | 50 63 75 T90 T110 125 T 160
1 R 8506 | 2741 | 8267 | 2743 | 912 | 303 | 131 | 055 [ 021 | 011 | 004
A V__1.1096 | 693 | 425 | 270 | 171 | 108 | 076 | 053 | 035 } 027 | 017 |
6 R 960.1° [ 308.9 | 93.04 | 3083 | 1025 | 3.40 | 147 | 061 [ 023 | 013 | 0.04
v 1169 | 739 | 453 | 288 | 1.83 | 1.15 | 081 | 057 | 038 | 029 | 0.8
I R™7[ 71076 [ 3457 171039 | 34427 1143 | 379 | 164 [ 068 [ 026 | 014 | ~0.04
' v 1242 | 7.85 | 482 | 3.06 | 194 | 123 | 087 | 060 | 040 | 031 | 019
s | R™ [ 71198 | 3844 | 1154 | 3820 | 1267 | 420 | 182 [ 076 [ 029 | 016 | 005 |
! v 1315 | 832 | 510 | 324 | 205 | 130 | 092 | 064 | 043 | 033 | 020
'"1'_; """ R |~ | 42517 1276 | 42157| 13.97 | 462 | 200 | 083 | 032 | 017 | 005 |
v 878 | 538 | 342 | 217 | 137 | 097 | 067 | 045 | 035 | 021
B R™T[ 77" [ 4677 1402 | 46287| 1533 | 507 | 219 [ 091 [ 035 | 019 | "0.06
S A I 224 | 567 | 360 | 228 | 144 § 102 | 071 | 047 | 037 ) 022 ]
55 R 5589 | 167.1 | 55.08 | 1822 | 6.02 | 260 | 1.08 | 041 | 022 | 007
' v 1017 | 623 | 396 | 251 | 1.59 | 112 | 078 | 052 | 040 | 025
B R | [ 2333 6726 [ 2271 7777 ] 250 | 110 | 045 [ 0.18 | 0.09 | 003 |
v 668 | 402 | 257 | 165 | 1.03 | 073 | 051 | 034 | 026 | 016
'"1'5; """ R |~ 2594 7468 | 25197 861 | 277 | 121 [ 050 [ 0.19 | 070 | 0.03 |
' v 707 | 426 | 273 | 175 | 1.09 | 077 | 054 | 036 | 028 | 017
e | R |~ | 2867 8247 [ 27797 949 | 7305 | 134 | 055 [ 021 | 012 | 004 |
A A I 747 | 449 | 288 | 185 | 115 | 082 | 057 | 038 | 029 | 018 ]
, R 3154 | 90.62 | 3051 | 1041 | 335 | 146 | 061 | 023 | 013 | 004
S R A R 786 | 473 | 303 { 194_} 121 f 086 | 060 | 040 | 031 ) 019 ]
- R 3768 | 107.9 | 3630 | 1237 | 397 | 174 | 072 | 028 | 015 | 0.5
A A R 865 | 520 | 333 | 214 |} 134 | 095 | 065 | 044 | 034 | 021 ]
54 R 657.8 | 1963 | 64.60 | 21.34 | 7.04 | 304 | 126 | 048 | 026 | 0.08
SR Vo oo 11094 680} 432 ) 274 | 173 | 122 | 085 | 057 | 044 | 027 |
» R 7644 | 227.7 | 7481 | 2468 | 8.14 | 351 [ 146 | 055 | 030 | 0.09
: v 1201 | 737 | 468 | 297 | 1.88 | 132 | 092 | 061 | 048 | 029
e | RO [T 2613 | 8573|2825 | 930 | 401 [ 167 | 063 | 034 | 011 |
' v 793 | 504 | 320 | 202 | 143 | 099 | 066 | 051 | 031
S R 297.17 | 9734773204 | 1054 | 454 [ 189 [ 072 | 039 | 012 ]
v 850 | 540 | 342 | 217 | 153 | 106 | 071 | 055 | 033
'"3"5' """ R [ 1 396.2 | 12947 4248 | 1394 7| 600 | 249 | 094 | 057 | 0.6 |
v 992 | 630 | 399 | 253 | 178 | 1.24 | 083 | 064 | 039
R R[0T 5089 | 165.7 | 5427 |17.787| 764 | 316 | 120 | 065 | 020 |
R I Vol 1133 | 720 | 457 | 289 | 204 | 141 | 095 | 073 | 045 |
s R 635.1 | 206.3 | 67.42 | 2204 | 945 | 391 | 148 | 080 | 024
' v 1275 | 810 | 514 | 325 | 229 | 159 | 1.06 | 082 [ 050
""5 """ R N e 25117 81.89 | 2672 7| 1145 | 474 | 179 | 097 | "030 ]
v 9.00 | 571 | 361 | 255 | 177 | 118 | 092 | 056
'"5'5' """ R N N N 300.1°| 97.68 | 31827| 1362 | 563 | 2.13 | 1.157| "035 ]
' v 9.90 | 628 | 3.97 | 280 | 1.95 | 130 | 101 | 061
R RO [ 1 ¢ 3533 7| 1148 | 3734 | 1597 [ 659 [ 249 | 134 | 041 |
SR I Vool 1080 1 685 | 433 | 306 | 212 | 142 | 110 | 067 |
65 R 4107 | 1332 | 4326 | 1848 | 7.63 | 288 | 155 | 047
: v 1170 | 742 | 469 | 331 | 230 | 154 | 119 | 073
""7 """ R [ [ 1 " 4721771529 | 4960 | 21.17 | 873 | 329 | 178 | 054 |
v 1260 | 7.99 | 505 | 357 | 248 | 165 | 128 | 078
'"7'5' """ R [ 1 1739 | 5634 | 2403 [ 990 [ 3.73 | 201 | 061 |
' v 856 | 541 | 382 | 265 | 177 | 137 | 084
o R 196.2 | 6348 | 27.05 [ 1113 | 419 | 226 | 069
S I Vool b fo | 8031577 | 407 | 283 | 189 | 146 | 089 |
g R 219.8 | 71.03 | 3024 | 1244 | 468 | 252 | 077
' v 970 | 614 | 433 | 3.01 | 201 | 156 | 095
o R 2447 | 7897 | 3360 | 13.81| 519 | 280 | 085
% 1027 | 650 | 458 | 318 | 213 | 165 | 1.00
'"9'5' """ R 2708 | 8731|3712 [ 1525 573 | 3.09 | 094 |
' v 1084 | 686 | 484 | 336 | 225 | 174 | 1.06
'"1'0' """ R [ 1 2982 | '96.05 | 4081 [ 1675 629 | 339 | 103 |
N % 1141 | 722 | 509 | 354 | 236 | 1.8 | 1.12

V: Velocity in m/s R : Pressure loss in mbar/m



Fiber Glass Reinforced pipe (FGR)
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