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20 (mm) 15.5 (mm) 14 (mm)

0.31 (I/m) 0.19 (I/m) 0.11 (I/m) v/l

\Y R \% R Y R V/s

m/s mbar/m m/s mbar/m m/s mbar/m I/s
0.12 0.24 0.01
0.15 0.24 0.19 0.80 0.02
0.18 0.49 0.29 1.39 0.03
0.18 0.26 0.23 0.77 0.37 2.26 0.04
0.20 0.29 0.26 0.98 0.45 3.40 0.05
0.22 0.34 0.31 1.29 0.55 443 0.06
0.24 0.52 0.39 1.84 0.63 5.80 0.07
0.26 0.74 0.45 2.25 0.73 7.40 0.08
0.30 0.84 0.50 238 0.82 8.90 0.09
0.33 0.99 0.54 3.31 0.91 10.81 0.10
0.49 2.00 0.81 6.51 1.35 22.00 0.15
0.65 3.30 1.10 11.01 1.81 37.40 0.20
0.79 4.40 1.31 15.48 244 61.24 0.25
0.97 6.47 1.63 23.70 2.87 81.29 0.30
1.10 8.35 1.83 28.94 3.34 104.30 0.35
1.29 10.47 2.17 41.05 3.73 131.80 0.40
1.44 13.40 2.34 44.04 443 157.80 0.45
1.58 15.70 271 54.03 4.84 191.20 0.50
1.79 19.34 2.96 71.02 5.11 229.40 0.55
1.94 21.99 3.24 79.60 5.52 261.30 0.60
2.09 25.30 3.51 91.10 591 299.70 0.65
222 29.01 3.77 99.90 6.41 333.76 0.70
241 33.40 4.00 115.40 6.85 378.13 0.75
2.51 35.70 4.19 122.30 7.26 42531 0.80
2.67 39.90 4.46 137.20 0.85
2.73 43.15 4.80 154.70 0.90
3.04 49.10 5.10 171.50 0.95
3.1 52.80 533 190.40 1.00
3.38 63.01 5.60 208.30 1.05
3.53 67.40 5.87 217.90 1.10
3.70 70.01 5.99 229.40 1.15
3.85 74.40 6.27 243.60 1.20
4.10 77.20 6.70 281.10 1.25
4.32 81.03 6.99 299.40 1.30
4.50 86.21 1.35
4.62 99.13 1.40
4.84 101.90 1.45
4.99 103.80 1.50
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AARIPRCS
mmm
40 (mm) 32 (mm) 25 (mm)

1.32 (I/m) 0.80 (I/m) 0.53 (I/m) v/I

\Y R \ R \Y R V/s

m/s mbar/m m/s mbar/m m/s mbar/m I/s
0.13 0.21 0.07
0.14 0.24 0.08
0.16 0.26 0.09
0.19 0.31 0.10
0.19 0.27 0.27 0.58 0.15
0.27 0.35 0.41 1.10 0.20
0.18 0.19 0.31 0.55 0.48 1.31 0.25
0.23 0.25 0.38 0.70 0.56 1.80 0.30
0.27 0.31 0.42 0.88 0.68 2.51 0.35
0.32 0.36 0.49 1.14 0.76 3.10 0.40
0.33 0.45 0.54 1.35 0.85 3.65 0.45
0.38 0.54 0.60 1.67 0.95 445 0.50
0.41 0.63 0.69 1.99 1.03 5.20 0.55
0.45 0.70 0.77 2.32 1.14 6.21 0.60
0.51 0.82 0.81 2.34 1.22 7.01 0.65
0.55 0.95 0.84 2.99 1.29 7.99 0.70
0.57 1.08 0.90 3.38 1.40 9.05 0.75
0.60 117 0.97 3.77 1.53 10.64 0.80
0.62 0.27 1.06 438 1.59 11.17 0.85
0.65 143 1.13 4.73 1.72 13.25 0.90
0.72 1.66 1.19 5.24 1.78 13.73 0.95
0.79 1.77 1.25 5.65 1.87 15.11 1.00
0.84 2.07 1.38 6.73 2.06 18.14 1.10
0.87 2.35 1.47 7.77 2.25 20.99 1.20
1.96 272 1.65 9.04 244 24.40 1.30
1.05 3.16 1.78 10.31 2.65 27.47 1.40
1.16 3.59 1.91 11.67 2.83 31.20 1.50
1.24 4.02 1.97 12.98 3.09 35.90 1.60
141 4.61 2.09 14.37 3.21 39.99 1.70
1.49 5.01 2.26 16.09 3.41 43.71 1.80
1.65 5.45 2.35 17.57 3.55 46.98 1.90
1.72 5.99 247 19.31 3.81 54.20 2.00
1.81 7.02 2.78 23.11 4.22 69.27 2.20
1.89 8.25 3.01 27.01 4.61 78.00 240
2.04 9.45 3.29 31.02 494 87.20 2.60
2.21 10.91 3.46 35.19 5.04 93.34 2.80
2.31 12.25 3.78 40.04 3.31 121.30 3.00
2.56 13.55 3.99 45.57 3.20
2.74 14.48 4.06 50.88 3.40
2.99 18.02 4.51 56.17 3.60
3.14 20.54 494 66.87 4.00
3.29 21.74 5.23 71.14 4.20
3.47 238 5.41 79.14 4.40
3.71 27.25 5.66 85.77 4.60
3.88 28.88 5.91 93.23 4.80
3.89 30.67 6.13 107.12 5.00
4.02 32.19 5.20
4.08 33.33 5.40
412 34.12 5.60
433 39.68 5.80
4.56 43.44 6.00
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0l o S5 YLl 4y pascio kb slael ol Canl 1D @ p3Y sl osel 5 sla Jgis 3 (2) e¥Lasl s jLié il

s Js sl . eVl > jlis cél e
Apg= R.l + Z + Apv [Pa]
e _z V2P
(Pa/m) dlg) ;5 )lié cél =R z=2 &~ [Pal
(m) g Jobo =1

Sl Ggd ofag Cuaglie copo =
(kg/m?) S1y3 =P
(m/s) Cej =V

el o )M cdl = 7
(Pa) (J)ly> &5y s )Lid cél = Apv

(W) )l 4y glo)S Olin = Qe
(K) s 4 0L /gl 05 Ol (slod VS| = At
ClejysleS el =C

= (1.163 Wh/kg.K)

e 4 g peme L (08)) gl 40 gy yuane (glad M3 ] SO Glsen) p8n 55 .3, onliw] dow clins (gl Jsin 1 0lgs (o adg) iolw BT ) (6lym
2358 ol esiiane ol g 55 adg) 1B 3y60 43 |y e sorhaiien g Pa/m y 1 ,La3 MG ()les 0 K20 L 1,10 5l (ceiSy)

lo)S S i asllle Sl Jgloe (&

20x2.25mm 16x2mm K 51 (Sably Sl S5 d W obyS o,
di=15.5mm di=12mm
R(Pa/m) S pw + W8 BYI
0.02 1 200 150 100 8.59
0.03 3 300 425 150 12.89
0.04 5 400 300 200 17.19
0.05 8 500 375 250 21.49
0.06 10 600 450 300 25.79
0.09 13 700 525 350 30.09
0.10 16 800 600 400 3439
0.11 19 900 675 450 38.69
0.12 22 1000 750 500 42.99
0.13 30 1200 900 600 51.59
0.14 35 1400 1050 700 60.18
0.16 50 1600 1200 800 68.78
0.20 61 1800 1375 900 77.38
0.10 11 0.21 66 2000 1500 1000 85.98
0.12 18 0.23 81 2200 1650 1100 94.58
0.14 25 0.26 93 2400 1800 1200 103.18
0.16 31 0.29 111 2600 1950 1300 111.76
0.18 38 0.30 119 2800 2100 1400 120.36

YA
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0.20 46 0.33 144 3000 2250 1500 128.96
0.22 51 0.35 156 3200 2400 1600 137.56
0.24 58 0.38 177 3400 2550 1700 146.16
0.25 63 0.39 190 3600 2700 1800 154.76
0.27 70 0.43 225 4000 3000 2000 171.96
0.28 79 0.44 247 4200 3150 2100 180.57
0.29 86 0.46 268 4400 3300 2200 189.17
0.30 93 0.49 289 4600 3450 2300 197.76
0.31 98 0.52 320 4800 3600 2400 206.36
0.32 103 0.56 345 5000 3750 2500 214.96
0.34 107 0.58 353 5200 3900 2600 223.56
0.35 112 0.61 365 5400 4050 2700 232.16
0.37 121 0.63 422 5600 4200 2800 240.76
0.39 130 0.65 453 5800 4350 2900 249.36
0.40 140 0.67 471 6000 4500 3000 257.95
0.42 152 0.69 506 6200 4650 3100 266.55
043 161 0.71 545 6400 4800 3200 275.15
0.45 167 0.74 587 6600 4950 3300 283.75
0.46 175 0.76 603 6800 5100 3400 29235
0.47 185 0.77 625 7000 5250 3500 300.94
0.48 199 0.79 663 7200 5400 3600 309.54
0.50 111 0.82 696 7400 5550 3700 318.14
0.51 118 0.83 732 7600 5700 3800 326.74
0.53 126 0.86 765 7800 5850 3900 335.34
0.54 235 0.88 781 8000 6000 4000 343.93
0.61 277 0.98 966 9000 6250 4500 386.93
0.63 304 1.04 1088 9500 7125 4750 408.43
0.66 351 1.11 1067 10000 7500 5000 429.92
0.70 374 10500 7875 5250 451.42
0.72 409 11000 8250 5500 47291
0.75 739 11500 8625 5750 494.41
0.78 470 12000 9000 6000 515.90
0.83 512 12500 9375 6250 537.40
0.85 545 13000 9750 6500 558.90
0.88 581 13500 10125 6750 580.40
0.91 619 14000 10500 7000 601.89
0.96 666 14500 10875 7250 623.39
0.98 699 15000 11250 7500 644.88
1.01 744 15500 11625 7750 666.38
1.04 786 16000 12000 8000 687.87
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1.08 829 16500 12375 8250 709.37
1.11 887 17000 12750 8500 730.87
1.17 987 18000 13500 9000 773.86
1.21 1019 18500 13875 9250 795.36
0.15 21 4000 3000 2000 171.96

0.17 25 4400 3300 2200 189.17

0.18 29 4800 3600 2400 206.36

0.19 30 5000 3750 2500 214.96

0.21 34 5400 4050 2700 232.16

0.22 38 5800 4350 2900 249.36

0.150 12 0.24 41 6000 4500 3000 257.95
0.156 13 0.25 45 6400 4800 3200 275.15
0.165 15 0.26 51 6800 5100 3400 292.35
0.170 16 0.27 54 7000 5250 3500 300.95
0.176 17 0.29 60 7400 5550 3700 318.14
0.185 19 0.30 66 7800 5850 3900 335.34
0.190 20 0.31 69 8000 6000 4000 343.94
0.200 22 0.33 77 8500 6375 4250 365.43
0.210 24 0.35 85 9000 6750 4500 386.93
0.220 26 0.37 93 9500 7125 4750 408.43
0.230 29 0.39 102 10000 7500 5000 429.92
0.240 32 0.42 108 10500 7875 5250 451.42
0.250 35 0.44 120 11000 8250 5500 47291
0.260 38 0.46 130 11500 8625 5750 49441
0.280 41 0.47 140 12000 9000 6000 515.91
0.290 44 0.48 150 12500 9375 6250 537.40
0.300 47 0.50 160 13000 9750 6500 558.90
0.310 50 0.52 171 13500 10125 6750 580.40
0.320 53 0.54 183 14000 10500 7000 601.89
0.330 56 0.56 194 14500 10875 7250 623.39
0.340 59 0.58 206 15000 11250 7500 644.88
0.370 62 0.61 218 15500 11625 7750 666.38
0.380 66 0.63 231 16000 12000 8000 687.88
0.390 70 0.65 244 16500 12375 8250 709.37
0.400 74 0.68 257 17000 12750 8500 730.87
0.410 78 0.70 270 17500 13125 8750 752.36
0.420 82 0.71 284 18000 13500 9000 773.86
0.430 86 0.71 297 18500 13875 9250 795.36
0.440 90 0.72 312 19000 14250 9500 816.85
0.450 94 0.74 327 19500 14625 9750 838.35
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1.02

98
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213
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319
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349
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380

396

0.76

0.78

0.79

0.83

0.84

0.85

0.87

0.93

0.94

0.95

0.98

0.99

1.02

1.04

1.05

1.07

343

357

374

390

406

422

439

456

473

490

508

526

544

562

580

598

616

634

653

672

20000

20500

21000

21500

22000

22500

23000

23500

24000

24500

25000

25500

26000

26500
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27500
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29000

30000

31000

32000

33000

34000

31000

36000

37000

38000

39000

40000

41000

42000

43000

44000

(8 dy b
15000 10000
15375 10250
15750 10500
16125 10750
16500 11000
16875 11250
17250 11500
17625 11750
18000 12000
18375 12250
18750 12500
19125 12750
19500 13000
19875 13250
20250 13500
20625 13750
21000 14000
21375 14250
21750 14500
22500 15000
23250 15500
24000 16000
24750 16500
25500 17000
23250 15500
27000 18000
27750 18500
28500 19000
29250 19500
30000 20000
30750 20500
31500 21000
32250 21500
33000 22000

859.85

881.34

902.84

924.34

945.83

967.33

988.83

1010.32
1031.82
1053.31
1074.81
1096.31
1117.80
1139.29
1160.79
1182.28
1203.78
1225.27
1246.77
1289.76
1332.76
1375.75
1418.74
1461.73
1332.76
1547.72
1590.71
1633.70
1676.69
1719.69
1762.68
1805.67
1848.66

1891.65
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ASTMF 1281-17

ASTMF 1282-17

Iso 21003

INSO 12753

ASTM Standards:2

D618 Practice for Conditioning Plastics for Testing

D883 Terminology Relating to Plastics

D1598 Test Method for Time-to-Failure of Plastic Pipe Under Constant Internal Pressure

D1599 Test Method for Resistance to Short-Time Hydraulic Pressure of Plastic Pipe, Tubing, and Fittings
D1600 Terminology for Abbreviated Terms Relating to Plastics

D1898 Practice for Sampling of Plastics (Withdrawn 1998)3

D2122 Test Method for Determining Dimensions of Thermoplastic Pipe and Fittings

D2765 Test Methods for Determination of Gel Content and Swell Ratio of Crosslinked Ethylene Plastics
D3350 Specification for Polyethylene Plastics Pipe and Fittings Materials

E8 Test Methods for Tension Testing of Metallic Materials

F412 Terminology Relating to Plastic Piping Systems

F1282 Specification for Polyethylene/Aluminum/ Polyethylene (PE-AL-PE) Composite Pressure Pipe
F1974 Specification for Metal Insert Fittings for

Polyethylene/Aluminum/Polyethylene and Crosslinked

Polyethylene/Aluminum/Crosslinked Polyethylene Composite

Pressure Pipe

D618 Practice for Conditioning Plastics for Testing

D1598 Test Method for Time-to-Failure of Plastic Pipe Under Constant Internal Pressure

D1599 Test Method for Resistance to Short-Time Hydraulic Pressure of Plastic Pipe, Tubing, and Fittings
D1600 Terminology for Abbreviated Terms Relating to Plastics

D2122 Test Method for Determining Dimensions of Thermoplastic Pipe and Fittings

D2837 Test Method for Obtaining Hydrostatic Design Basis for Thermoplastic Pipe Materials or Pressure Design Basis for

Thermoplastic Pipe Products

D3350 Specification for Polyethylene Plastics Pipe and Fittings Materials
E8/E8M Test Methods for Tension Testing of Metallic Materials

F412 Terminology Relating to Plastic Piping Systems

F1281 Specification for Crosslinked Polyethylene/Aluminum/Crosslinked Polyethylene (PEX-AL-PEX) Pressure Pipe

F1974 Specification for Metal Insert Fittings for Polyethylene/Aluminum/Polyethylene and Crosslinked
Polyethylene/Aluminum/Crosslinked Polyethylene Composite Pressure Pipe
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