PRESSURE LOSS TABLES

These tables may be used for sizing fluid passages between hydraulic components when flow rates are known.
Tabulations are based on a hydraulic oil having a viscosity of 155 SUS (33.1CS) and a specific gravity of 1.0.

These pressure losses vary from the values in the tables with changes in temperature, viscosity, ID roughness
and number of bends or fittings. It is suggested that values obtained from the tables be multiplied by a factor of
two or three to provide an adequate safety margin.

These notes and formulae apply to the pressure loss charts for SAE Tubes, Hoses, and Pipe.

Flow is laminar if N, < 2,000
Flow is turbulent if N, > 4,000
Flow is transitional if N, > 2,000 < 4,000

To correct the pressure drop values for specific gravity other then 1.0, multiply the pressure drop values by the
new specific gravity.

Corrections for viscosity changes my be made directly to all laminar flow pressure drop values by multiplying
the values shown in the table by the ratio of NEW VALUE (CS)

33.1
if the new value CS > 33.1. For new values below 33.1 CS, the Reynolds number (N;) may change to a value
above 2,000, in which case a complete new calculation should be made. This condition of N; - 2,000 will most
likely occur near the boundary that divides transitional and laminar flow sections of this table.

Correction for viscosity changes in the transitional and turbulent flow pressure drop values may be made by
multiplying the values shown in the table by if new value CS > 33.1.

A \/ NEW VALUE (CS)
33.1

If a correction is being made to the values near the boundary between transitional and laminar flow, a complete
new calculation may be required if N; has reduced below 2,000. If N; falls below 2,000, recalculation both N;
and the pressure drop from the formulas shown below.

_215x10™ (fpLQ%)

AP FE Where : AP = Pressure loss (PSIG/ft length)
f = Friction factor of 64/N,, when N; is less than
2,000 or £ = 0.316/N,”* for values N, > 2,000
p = Density (62.4 Ibs./ft)
L =1ft
N, = 3162xQ Where: = Viscosity in centistokes (33.1 cs)

ud
Q = Flow rate (GPM)
d = ID (inches)



PRESSURE LOSSES IN METRIC TUBES

MATERIAL AND DIMENSIONS PRESSURE LOSS (PSIG/FOOT) AT AVERAGE FLOW VELOCITY (FPS)
SIZE
oD (mm)x| O.D. | LD. |WALL| AREA 1 FPS 2 FPS 3 FPS 4 FPS 5 FPS
WALL (mm) (IN.)

INTAKE LINES RETURN LINES
< FLOWS ARE LAMINAR >




PRESSURE LOSSES IN METRIC TUBES
MATERIAL AND DIMENSIONS PRESSURE LOSS (PSIG/FOOT) AT AVERAGE FLOW VELOCITY (FPS

SIZE
OD (mm) x ID. |WALL| AREA 10 FPS 15 FPS 20 FPS 25 FPS 30 FPS
(N) | (N) | N [(SQ.IN

WALL (mm) )
7
| 35x2 | 1378 | 122 | 0079 | 1.169 | 0.285 |36.440] 0.579 [54.660 | 0.959 | 72.879 [ 1417 |91.099 | 1.949 109.319)

RETURN LINES HIGH PRESSURE LINES
TRANSITIONAL <= FLOWS ARE TURBULENT




PRESSURE LOSSES IN SAE TUBES
MATERIAL AND DIMENSIONS

) on | e

OD(IN)x | OD. | 1.D. |WALL
WALL (IN)| Ny | an) | N
-
-
12.000 x .109] 2.000 | 1.782 0.109 | 2.494 | 0.007 | 7.774 | 0.014 | 15549 | 0.021 | 23323 | 0.028 | 31.098 | 0.053 | 38.872]
12.000 x .134] 2.000 | 1.732 0.134 | 2.356 | 0.007 | 7.344 | 0.015 | 14.689 | 0.022 |22.033 | 0.029 | 29.377 | 0.055 | 36.722 ]
| 0.011 | 10.235 | 0.017 | 28.853 |

[

FLOWS ARE LAMINAR




PRESSURE LOSSES IN SAE TUBES
MATERIAL AND DIMENSIONS PRESSURE LOSS (PSIG/IFOOT) AT AVERAGE FLOW VELOCITY (FPS)

cotmx| 00| 10w | sen | _wers | ssevs | _mes | s | _wes
WALL (mm)| (IN. IN. IN.) [(SQ.IN.
| .125x.035] 0.125 | 0.055] 0.035 | 0.002 |72.744 | 0.074 |1 -
17

TRANSITIONAL |< FLOWS ARE TURBULENT




PRESSURE LOSSES IN SMALL PIPES

MATERIAL AND DIMENSIONS PRESSURE LOSS (PSIG/FOOT) AT AVERAGE FLOW VELOCITY (FPS)
SIZE
OD (IN.) x O.D. I.D. | WALL| AREA 1 FPS 2 FPS 3 FPS 4 FPS 5 FPS

INTAKE LINES RETURN LINES
[< ======= FLOWS ARE LAMINAR ==============> [TRANSITIONAL |




PRESSURE LOSSES IN SMALL PIPES

MATERIAL AND DIMENSIONS PRESSURE LOSS (PSIG/FOOT) AT AVERAGE FLOW VELOCITY (FPS)

SIZE
OD (IN.) x 0.D. | ILD. |WALL| AREA 10 FPS 15 FPS 20 FPS 25 FPS 30 FPS
WALL (IN.)

4397 | 14876 | 6.049 | 17.851
1-160 | 13150815 0.250 | 0522 | 0331 |16.262 | 0.959 | 24.393 | 1587 | 32524 | 2.345 | 40.655 | 3.227 | 48.786
2160 | 2375|1687 | 0.344 | 2235 | 0.190 | 69.676] 0386 |104.515| 0.639 |139.353| 0.945 ]174.191| 1.300 |209.029

RETURN LINES HIGH PRESSURE LINES
[TRANSITIONAL [<===== == FLOWS ARE TURBULENT =============> |




PRESSURE LOSSES IN LARGE PIPES
MATERIAL AND DIMENSIONS

oSt | o0 | 1o v s
WALL (IN.) (IN.) [(SQ.IN.) -m-mmmm
510 | 5563|5295 0.134 | 22.020 | 0.0008 | 68.642 [0.0027 | 137.283 |0.0055 | 205.925 | 0.0092 | 274.566 | 0.0135 [ 343.208 |
1280 |1
50




PRESSURE LOSSES IN LARGE PIPES

MATERIAL AND DIMENSIONS

PRESSURE LOSS (PSIG/FOOT) AT AVERAGE FLOW VELOCITY (FPS)

ODS:IZNE.)X 0.D. I.D. | WALL| AREA 10 FPS 15 FPS 20 FPS 25 FPS 30 FPS
WALL (IN.) (IN.) | N) | (N) |(SQ.IN)[LOSS] GPM [ LOSS| GPM | LOSS| GPM | LOSS| GPM | LOSS | GPM

3-5S 3.500 | 3.334 | 0.083 | 8.730

3-10S 3.500 |3.260 | 0.120 | 8.347
2‘;8 6058 xS | 3500 | 2900 0300 | 6.605
2x0S 3500 | 200 | 0600 | 4.155
/2108 4000 | 3760 | 0.120 | 11 104
21%3 805 & X5 | 4000 | 3364 | 0516 | 6866
dios 4500 | 4354 | 0083 | 14755
4120 4500 | 5504 | 0438 | 10315
40 4500 | 3152 0674 | 7603
s105 5563 | 5295 | 0.134 | 22020
220 8 805 5505 | 4615 | 0375 | 15.104
5 160 5563 | 431 | 0625 | 14610
555 625 | 6407 | 0.100 | 32240
G120 | 6o2s | 5501 | 0562 | 23767
50 625 | 4097 | 0804 | 1864
5105 8625 | 5320 | 0.145 | 54455
550 8025 | 8071 0277 | 51162
Bo0 o Laoon | 7013 4o | 47945
5100 | Bo2n | 7437 | 0504 | 43440
o140 025 | 7001 | 0812 | 3p4o5
5160 3625 | 6513 | 0905 | 30455
18‘&85‘0"5‘ Gx5 | 10750| 0780 | 0500 | 74 662
1255 12.750 | 12.438] 0.156 | 121 504
12.5TD & 405 12.750| 12.000] 0.575 | 113.007
105 14,000 | 13.624] 0,18 | 145750
14-80 14.000 (12.500| 0.750 | 122.718

14-100 14.000 [12.124| 0.938 | 115.447 | 0.0162 | 3,598.711 | 0.0328 | 5,398.067 | 0.0543 | 7,197.423 | 0.0803 | 8,996.778 | 0.1105 | 10,796.134

RETURN LINES HIGH PRESSURE LINES
< FLOWS ARE TURBULENT >




PRESSURE LOSSES IN HOSES

MATERIAL AND DIMENSIONS PRESSURE LOSS (PSIG/FOOT) AT AVERAGE FLOW VELOCITY (FPS)

SIZE
OD(N)x | O.D. | LD. | WALL | AREA 1 FPS 2 FPS 3 FPS 4 FPS 5 FPS
WALL IN)| Ny | on) | aN) | (SsQ.IN)[LOSS T GPM | LOSS | GPM | LOSS | GPM | LOSS | GPM | LOSS | GPM

ihose | - |0.87| -~ | 0027 | 0.629 | 0.086 | 1259 | 0.71 | 1888 | 0.257 | 2517 | 0342 | 3.146 | 0.428 |
s75hose | - |0.375| -~ | 0110 | 0.156 | 0344 | 0.313 | 0.689 | 0469 | 1033 | 0.626 | 1377 | 0.782 | 1721 |
38hose | - |0.437| -~ | 0150 | 0.115 | 0.468 | 0.230 | 0.935 | 0346 | 1403 | 0.461 | 1870 | 0.576 | 2338 |
625hose | - |0.625| -~ | 0307 | 0.056 | 0956 | 013 | 1913 | 0169 | 2869 | 0.225 | 3.825 | 0.262 | 4782 |
75hose | - |0.875| -~ | 0601 | 0.029 | 1874 | 0.057 | 3.749 | 0086 | 5.623 | 0.115 | 7.498 | 0.144 | 9372 |
[1125hose| - |1125| -~ | 0994 | 0.017 | 3.099 | 0.035 | 6.197 | 0052 | ©.286 | 0.070 | 12.394 | 0.087 | 15.493 |

|1.375hose| - |1375| - ] 1485 | 0012 | 4629 | 0023 | 9257 | 0.035 ] 13.886 | 0.047 | 18515 | 0.058 | 23.144 |
| 1.812hose| - |1812| - ] 2579 | 0.007 | 8038 | 0013 | 16.077 | 0.020 | 24.115 | 0.027 | 32154 | 0.052 | 40.192 |
|2.375hose | - 2375| - ] 4430 | 0.004 | 13810 | 0.008 | 27.619 | 0.012 | 41429 | 0.025 | 55239 | 0.037 | 69.048 |
|3.000hose | - 13000 | - ] 7.069 | 0.002 | 22.034 | 0.005 | 44.068 | 0.011 | 66.103 | 0.019 | 88.137 | 0.028 | 110.171]
| 4000 hose | - 14.000| - ] 12566 | 0.001 | 39.172 | 0.003 | 78.344 | 0.008 | 117516 | 0.013 | 156.688 | 0.019 | 195.860 ]
6000 hose | - 6.000| - ] 28.274 | 0.001 | 88.137 | 0.002 | 176.274 | 0.005 | 264.411 | 0.008 | 352,548 | 0012 | 440.684 ]

10.000 hose| --- [10.000{ --- 78.540 | 0.000 | 244.825| 0.001 | 489.649 | 0.002 | 734.474 | 0.004 | 979.299 | 0.006 |1224.123
INTAKE LINES [RETURN LINES
FLOWS ARE LAMINAR

PRESSURE LOSSES IN HOSES

MATERIAL AND DIMENSIONS PRESSURE LOSS (PSIG/FOOT) AT AVERAGE FLOW VELOCITY (FPS)

SIZE
oD (mm)x| OD. | ID. | WALL| AREA 10 FPS 15 FPS 20 FPS 25 FPS 30 FPS
WALL mm)| (N) | (N) | (N) | (SQ.IN)[LOSST GPM | LOSS | GPM | LOSS | GPM | LOSS | GPM | LOSS | GPM

| 188hose | - ]0187| - ] 0.027 | 6293 | 0856 | 9439 | 1284 |12.586] 1712 |15732| 2.140 | 18878 | 2568 |
| 375hose | - 10375| - ] 0110 | 1565 | 3443 | 2347 | 5164 | 3130 | 6.886 | 6.189 | 8.607 | 8515 | 10.329 |
| 438hose | - ]0437| - ] 0150 | 1.152 | 4675 | 1728 | 7.013 | 3459 | 9.351 | 5.112 | 11688 | 7.033 | 14.026 |
| .625hose | - ]0625| - ] 0307 | 0563 | 9.563 | 1337 | 14.345 | 2212 | 19.127 | 3.268 | 23.909 | 4497 | 28.690 |
| 875hose | - |0875| -~ | 0.601 | 0432 | 18744 | 0.878 | 28.117 | 1452 | 37.489 | 2.146 | 46.861 | 2.953 | 56.233 |
|1.125hose | - |1125| -~ ] 0.994 | 0.315 | 30.986 | 0641 | 46.478 | 1061 | 61971 | 1568 | 77.464 | 2157 | 92.957 |

|1.375hose | - 1375| - | 1485 | 0.245 | 46.287 | 0499 | 69.431 | 0.825 | 92,574 | 1.220 | 115.718 | 1678 | 138.861 ]
|1.812hose | - |1812| -~ | 2579 | 0.174 | 80384 | 0.353 | 120.577 | 0.585 | 160.769 | 0.864 | 200.961 | 1189 | 241.153 |
|2.375hose | - 12375| -~ | 4430 | 0.124 138096 0252 | 207.145| 0.417 ] 276.193 | 0.616 | 345.241 | 0.848 | 414.289 |
|3.000hose | - 13000 | -- | 7.069 | 0.093 | 220.342| 0.188 | 330.513| 0.311 | 440.684 | 0.460 | 550.855 | 0633 | 661.027 |
| 4000 hose | - 14.000| - ] 12.566 | 0.065 | 391.719 | 0.131 | 587.579| 0.217 | 783.439 | 0.321 | 979.299 | 0442 |1175.158]
6.000 hose | - | 6.000| -~ ] 28.274 | 0.039 | 881369 | 0.079 |1322.053| 0.131 ]1762.738| 0.193 |2203.422] 0.266 |2644.106]

10.000 hose| --- [10.000{ --- 78.540 | 0.021 |2448.247| 0.042 |3672.370| 0.069 |4896.493| 0.102 |6120.616| 0.141 |7344.740

RETURN LINES HIGH PRESSURE LINES
TRANSITIONAL |<============ FLOWS ARE TURBULENT =============>






