THE FLUID CONVEYANCE HANDBOOK

Hydraulic
Limited Detail SAE Size AP and Velocity Chart Combined

Pressure Drop and Flow Through Each Foot Length of Inch Tube at Stated Velocity

ft/sec ft/sec ft/sec ft/sec ft/sec ft/sec ft/sec ft/sec Ap Fittings
Size inch 4 8 10 15 pL) 30 iy
psi Loss gpm psiloss gpm psiLloss gpm psiloss gpm psi Loss psi Loss

69.316] 0.175 138.632
109.095| 0.111 218.190

0.188 0.028 0.132] 1.263 [0.043 2.525 0.085 5.051 Jo.171 | 10.101 I_o.341 . 18.940| 0.640

0.188 0.035 0.118] 1.580 [0.034 3.160 0.068 6320 J0.136 | 12.641 |0.273 ) 23.701] 0.511

0.250 0.028 o.194| 0.585 [0.092 1.169 0.184 2.338 |0.368 4.677 . 8.769] 1.382 [11. .

0.250 _ [0.035 0.180] 0.679 [0.079 1.358 0.159 2716 |0.317 5.432 0.793 10.186 1.190 |13.581 1.586

0.250 0.049 0.152] 0.952 f0.057 1.905 0.113 3.809 |0.226 7.618 0.566 14284' 0.848 |19. .

0.250 _ [0.065 0.120] 1.528 [0.035 3.056 0.070 6.111 |0.141 ! 22.918| 0.529

0.312 0.028 0.256] 0.336 [0.160 0.671 0.321 1.343 |o.642

0.312 0.035 0.242] 0.376 [0.143 0.751 0.287 1.503 |0.573 5.635] 2.150

0.312 0.049 0.214] 0.480 fo.112 0.961 0.224 1.922 |o.448 7.206] 1.681

0.312 0.065 0.182] 0.664 [0.081 1.328 0.162 2.657 |0.324 9.963] 1.216 .

0.375 0.028 0.319] 0.216 [0.249 0.432 0.498 | 0.865 [0.996 2.491 3.243] 3.736 [4.324 4.982 | 5.405 | 6.227 6.486

lo.375 0.035 0.305| 0.237 [0.228 0.473 0.455 0.946 [0.911 2.277 3.548] 3.416 4.730 4554 | 5913 | 5693 7.095

0.375 0.049 0.277] 0.287 fo.188 0.573 0.376 1.147 Jo.751 1.878 4.301] 2.817 [5.735 3.756 | 7.168 | 4.695 8.602

0.375 0.065 0.245] 0.367 [0.147 0.733 0.294 1.466 ]0.588 1.469 5.498| 2.204 |7.331 2.939 | 9.163 | 3.673 10.996

0.500 0.035 0.430] 0.119 fo.453 0.238 0.905 0.476 _|1.810 4.526 1.785] 6.789 [2.380 9.052 [ 5214 | 11315 7.174

0.500 _ [0.049 0.402] 0.136 [0.396 0.272 0.791 0.545 |1.582 3.956 2.042] 5.934 [2.723 7.911 | 3.404 | 9.889 7.804

0.500 0.065 0.370] 0.161 [0.335 0.321 0670 | 0.643 [1.340 3.351 2.411] 5.026 [3.214 6.702 | 4.018 | 8377 8.656

0.500 _ [0.083 0.334] 0.197 [0.273 0.394 0.546 | 0.789 [1.002 2.731 z.sssl 4.096 [3.944 5.461 | 4.930 | 6.827 5.917

0.625 0.035 0.555] 0.071 ]0.754 0.143 1.508 0.286 3.016 7.540 1.071) 11.3101.429 15.079 3.790 18.849 5.215

0.625 0.049 0.527] 0.079 [o.680 0.158 1360 | 0317 [2.719 6.798 1.188) 10.197 |1.584 13.506 | 4.043 | 16.995 5.563

0.625 0.065 0.495] 0.090 [0.600 0.180 1200 | 0359 [2.399

0.625 0.083 0.459] 0.104 f0.516 0.209 1.031 0.418 [2.063

0.625 0.095 0.435] 0.116 |0.463 0.233 0.926 | 0.465 [1.853

0.750 __ [0.035 0.680] 0.048 [1.132 0.095 2.264 | 0.190 [4.527

0.750 0.049 0.652] 0.052 |1.041 0.104 2.081 0.207_|4.162 .

0.750 __ [0.065 0.620] 0.057 [0.941 0.114 1.882 0.229 [3.764 9.409 0.859 18.818 | 3.300 | 23.523 4.540

0.750 0.083 0.584] 0.065 [0.835 0.129 1670 | 0.258 [3.339 8.348 0.968 16.697 | 3.556 | 20.871 4.893

0.750 _ [0.095 0.560] 0.070 [0.768 0.140 1.535 0.281 [3.070 7.676 1.15' ] 15.352 | 3.748 | 19.191 5.156

0.750 0.109 0.532] 0.078 Jo.693 0.155 138 | 0311 [2.771 6.928 1.166] 10.392 [1. 13.856 | 3.996 | 17.319 5.498

1.586 0.068 3.172 0.136  16.345

31.724 2.381 39.655

1.478 0.073 2.956 0.146 |5.911 29.556 2.489 36.945

1.359 0.079 2.717 0.159 ]5.434 27.171 2.623 33.964

1.230 0.088 2.461 0.175 14.922 24.609 2.791 30.761

12.304 0.657

1.149 0.094 2.297 0.188 14.594

11.486 0.703 22.971 2.913 28.714

1.057 0.102 2.113 0.204 14.226 21.132 3.069 26.414

10.566 0.765

2.117 0.051 4.234 0.102 |8.468 21.171 0.813 42.342 1.988 52.927

1.992 0.054 3.983 0.108 ]7.966 19.915 0.845 39.830 2.065 49.788

1.853 0.058 3.705 0.116 |7.411 18.527 0.884 37.054 2.161 46.318

1.703 0.063 3.405 0.127 16.810 17.026 0.932 34.051 2.278 42.564

1.606 0.067 3.212 0.134 6.424 16.060 0.966 32.120 2.363 40.150

1.497 0.072 2.994 0.144 5.987 14.969 1.010 29.937 2.469 37.422

1.414 0.076 2.828 0.152 ]5.655 0.305 14.138 1.047 28.277 2.559 35.346

2.582 0.042 5.163 0.083 ]10.327 0.167 25.817 0.718 51.635 1.756 64.543
%125} 0.065 2.423 0.044 4.847 0.089 ]9.693 0.178 24.234 0.747 48.467 1.827 60.584 2.514
1.125 0.083 2.251 0.048 4.502 0.096__]9.005 0.191 22.512 0.783 45.023 1.913 56.279 2.632
1.125 0.095 2.140 0.050 4.280 0.101 |8.560 0.201 21.399 0.808 42.798 1.975 53.498 2.717
1.125 0.109 2.014 0.053 4.027 0.107__]8.055 0.214 20.137 0.839] 30.205 |1. 40.273 2.051 50.341 2.822
1.125 0.120 1.917 0.056 3.834 0.112 ]7.669 0.225 19.172 0.865] 28.757 ]1.431 38.343 2.115 47.929 2.910
1.250 0.049 3.248 0.033 6.497 0.066 ]12.994 0.133 32.484 0.622] 48.727 |1.029 64.969 1.521 81.211 2.093
1.250 0.065 3.070 0.035 6.141 0.070 ]12.282 0.140 30.705 0.645] 46.057 |1.066 61.410 1.576 76.762 2.168
1.250 0.083 2.876 0.037 5.753 0.075 ]11.505 0.150 28.763 0.671] 43.144 ]1.111 57.525 1.641 71.907 2.258
1.250 0.095 2.750 0.039 5.501 0.078 ]11.001 0.157 27.503 0.690] 41.255 |1.142 55.006 1.688 68.758 2.322
1.250 0.109 2.607 0.041 5.214 0.083 ]10.428 0.165 26.069 0.714] 39.104 J1.181 52.139 1.746 65.173 2.402
1.250 0.120 2.497 0.043 4.994 0.086 ]9.988 0.173 24.970 0.733] 37.455]1.213 49.939 1.793 62.424 2.467
1.500 0.065 4.594 0.023 9.188 0.047 ]18.377 0.094 45.942 0.501] 68.913 ]0.829 91.884 1.225 | 114.855 1.685
1.500 0.083 4.356 0.025 8.712 0.049 117.424 0.099 43.559 0.518] 65.339 10.857 87.119 1.266 108.899 1.742
1.500 0.095 4.201 0.026 8.401 0.051 ]16.802 0.103 42.006 0.530] 63.009 ]0.877 84.012 1.295 | 105.015 1.782
1.500 0.109 4.023 0.027 8.046 0.054 ]16.092 0.107 40.230 0.544] 60.345 ]0.901 80.459 1.331 | 100.574 1.831
1.500 0.120 3.886 0.028 7.772 0.055 ]15.544 0.111 38.861 0.556] 58.291 ]0.920 77.722 1.360 97.152 1.871
1.750 0.065 1.620] 0.008 |6.424 0.017 12.848 0.034 ]25.696 0.067 64.239 0.406] 96.359 ]0.672 128.479 | 0.993 | 160.598 1.367
1.750 0.083 1.584 O.DFFE. 142 0.018 12.283 0.035_]24.566 0.070 61.416 0.418] 92.124 10.691 122.832 1.022 153.540 1.406
1.750 0.095 1.560] 0.009 |5.957 0.018 11.914 0.036  |23.828 0.072 59.569 0.426] 89.353 ]0.705 119.138 | 1.041 | 148.922 1.433
1.750 0.109 1.532] 0.009 |_5.745 0.019 11.490 0.037 _]22.980 0.075 57.450 0.436] 86.175]0.721 114.899 | 1.065 | 143.624 1.466
1.750 0.120 1.510] 0.010 |5.581 0.019 11.162 0.039 |22.325 0.077 55.812 0.4441 83.717 ]0.734 111.623 | 1.085 | 139.529 1.492
2.000 0.065 1.870] 0.006 |8.560 0.013 17.119 0.025 |34.238 0.050 85.596 0.340]128.394]0.562 171.192 | 0.830 | 213.990 1.142
2.000 0.083 1.834] 0.007 |8.233 0.013 16.466 0.026 |32.933 0.052 82.332 0.348]123.498]0.576 164.664 | 0.851 | 205.830 1.170
2.000 0.095 1.810] 0.007 |8.019 0.013 16.038 0.027 32.077 0.054 80.191 0.354]120.287]0.585 160.383 | 0.865 | 200.478 1.190
2.000 0.109 1.782] 0.007 |7.773 0.014 15.546 0.028 ]31.092 77.730 0.361]116.594]0.597 155.459 | 0.882 | 194.324 LA
2.000 0.120 0.014 15.164 0.028 130.329 75.822 0.366]113.733]0.606 151.644 | 0.896 189.555 1.232
2.000 0.134 0.015 14.686 0.029 29.372 73.429 0.374]110.143]0.618 146.858 | 0.914 | 183.572 1.257
2.250 0.065 0.010 22.003 0.020 _]44.005 110.013 0.290]165.019]0.480 220.025 | 0.710 | 275.031 0.976
2.250 0.083 0.010 21.262 0.020 |42.523 106.308 0.297]159.462]0.491 212.616 | 0.725 | 265.770 0.998
2.250 0.095 0.010 20.775 0.021 ]41.549 103.874 0.301]155.810]0.498 207.747 | 0.736 | 259.684 1.012
2.250 0.109 0.011 20.214 0.021 ]40.428 101.069 0.306]151.604]0.506 202.138 | 0.748 | 252.673 1.030,
2.250 0.120 0.011 19.778 0.022 39.557 . . 98.892 0.310]148.339]0.513 197.785 | 0.759 | 247.231 1.044
2.250 0.134 0.011 19.231 0.022 |38.463 0.045 |76.925 IU.lSS 96.156 0.316]144.235]0.522 192.313 | 0.772 | 240.391 1.062 | 288.469

=flowin gpm, and d =ID of conductor. Re=Renolds #=3162 xQ/(cs xd).

rating is chosen for the specific application.
Numbers in Blue are for Transitional Flow. Numbers in Red are for Turbulent flow.

Based on the formula: Ap =.000215 x f x px Q% /d®. Ap = psi change, f = friction factor of 64/Re when Reis <2300 and 0.316/Re.25 when Re >2300, p =density of 62.4 Ib/ft?, Q

The information presented here is for estimation only. The data is based on accepted industry formulas using tubing with smooth, circular walls. The default fluid conditions are
aviscosity of 33.1 Centistokes (cs), atemperature is 100 °F, and a specific gravity (sg) of 1.0. Other viscosities, temperatures and /or specific gravities will require new
calculations. The IFPS makes no claim to the accuracy of the data in the chart. The chart does not provide pressure ratings for the tubing. Be sure tubing with the proper pressure






