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This resource provides three charts of theoretical
flow rate (in litres per second) for a given combination
of operating head (in mm) and siphon internal
diameter (ID, in mm). Each chart has been designed
for a particular siphon length,representative of the
most common lengths provided by manufacturers.
The lengths specified are 3.6 m, 4.0 m and 4.3 m.

All charts have a range of operating heads specified
in 20 mm increments up to a maximum of 1 m. The
siphon sizes specified represent a selection of those
widely used.

Imperial siphon sizes are specified according to their
internal diameter (ID). Different manufacturers should
provide a siphon of similar ID, taking account of
manufacturing tolerances.

Metric siphon sizes are specified according to
outside diameter (OD) and hence the corresponding
ID (which is the figure essential for determining

flow) varies according to the variation in pipe wall
thickness used for different pipe classes. For this
reason, the charts may have more than one value of
ID for a corresponding metric OD. It is imperative that
siphon ID is measured to determine the appropriate
corresponding chart ID.

Measure the ID in more than one direction, and
average the readings to account for any ovalness.

As can be seen on the charts, even a very small
increase in ID (3 mm) can have a dramatic increase in
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the rate of discharge, particularly as head increases.

Because the level of water in the head ditch may vary
and the discharge point of the siphon may not be
consistent, it is suggested that head is measured for
numerous siphons along the length of the head ditch
and over a number of irrigations to see the possible
variation.

Discharge is also affected by
B non-circular siphon pipes

B siphon inlet orientation
(towards, perpendicular to, or away from the
direction of flow in the head ditch)

B trash (blocking the siphons):
and even small factors such as water temperature

and quality, and so the chart is only a guide to the
actual flow rate.

For more detail on how the charts were constructed,
see the discussion of Theoretical flow after the
charts.
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Flow rate in litres/seconds (L/s), siphon Length = 3.6 metres

Operating head (mm) , internal diameter (mm)

1%/4",31.75 11", 38.1 2", 50.85 50 mm, 44.0 50 mm, 47.0 63 mm, 55.5 63 mm, 59.0 75 mm, 65.1
100 0.55 0.83 1.58 115 133 1.91 219 271
120 0.60 0.91 173 126 1.45 210 2.40 2.97
140 0.65 0.98 1.87 1.36 1.57 227 2.59 3.21
160 0.70 1.05 2.00 1.45 1.68 242 277 3.43
180 0.74 1m 212 1.54 178 257 2.94 3.64
200 0.78 117 2.23 1.62 1.88 27 310 3.84
220 0.82 123 234 170 1.97 2.84 3.25 4.03
240 0.85 129 245 178 2.06 297 339 4.20
260 0.89 134 2.55 1.85 214 3.09 3.53 4.38
280 0.92 1.39 2.64 1.92 222 3.20 3.66 4.54
300 0.95 1.44 274 198 230 332 379 470
320 0.99 1.49 2.82 2.05 237 342 3.92 4.86
340 1.02 1.53 2.91 M 245 3.53 4.04 5.00
360 1.05 1.58 3.00 217 252 3.63 415 515
380 1.07 1.62 3.08 223 2.59 373 4.27 5.29
400 110 1.66 316 2.29 2.65 3.83 4.38 5.43
420 113 170 3.24 235 272 3.92 4.49 5.56
440 116 174 3.31 240 278 4.02 4.59 5.69
460 118 178 3.39 2.46 2.85 4n 470 5.82
480 1.21 1.82 3.46 2.51 291 419 4.80 585
500 123 1.86 3.53 2.56 297 4.28 4.90 6.07
520 1.26 1.89 3.60 2.61 3.03 4.37 4.99 6.19
540 1.28 1.93 3.67 2.66 3.08 4.45 5.09 6.31
560 1.30 1.97 374 27 314 4.53 518 6.42
580 133 2.00 3.80 276 3.20 4.61 5.27 6.54
600 135 2.03 3.87 2.81 3235 4.69 5.36 6.65
620 1.37 2.07 3.93 2.85 3.30 477 5.45 6.76
640 1.39 210 3.99 2.90 3.36 4.84 5.54 6.87
660 1.41 213 4.06 294 3.4 4.92 5.62 6.97
680 1.44 217 412 2.99 3.46 4.99 571 7.08
700 1.46 2.20 418 3.03 3.51 5.07 579 718
720 1.48 2.23 4.24 3.07 3.56 514 5.87 7.28
740 1.50 2.26 4.30 312 3.61 521 5.96 7.38
760 1.52 2.29 4.35 316 3.66 5.28 6.04 748
780 154 2.32 4.4 3.20 37 5.35 6.1 7.58
800 1.56 235 4.47 3.24 375 5.42 6.9 7.68
820 1.58 2.38 4.52 3.28 3.80 5.48 6.27 777
840 1.60 2.4 4.58 3.32 3.85 5155 6.35 7.87
860 1.62 244 4.63 3.36 3.89 5.61 6.42 7.96
880 1.63 246 4.68 3.40 3.94 5.68 6.49 8.05
900 1.65 249 474 3.44 3.98 574 6.57 814
920 1.67 2.52 479 3.48 4.02 5.81 6.64 8.23
940 1.69 2.55 4.84 3.51 4.07 5.87 6.71 8.32
960 17 257 4.89 3.55 41 5.93 6.78 8.41
980 172 2.60 4.94 3.59 415 5.99 6.85 8.50
1000 174 2.63 4.99 3.62 4.20 6.05 6.92 8.58
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Flow rate in litres/seconds (L/s), siphon Length = 4.0 metres

Operating head (mm) , internal diameter (mm)
14", 31.75 1,",38.1 2",50.85 50 mm, 44.0 50 mm, 47.0 63 mm, 55.5 63 mm, 59.0 75 mm, 65.1
100 0.54 0.81 1.54 112 1.30 1.87 214 2.66
120 0.59 0.89 1.69 123 1.42 2.05 2.35 2.92
140 0.63 0.96 1.83 132 1.53 2.22 2.54 315
160 0.68 1.02 1.95 1.41 1.64 2.37 271 3.37
180 0.72 1.09 2.07 1.50 174 2.51 2.88 3.57
200 0.76 114 218 1.58 1.83 2.65 3.03 376
220 0.79 1.20 2.29 1.66 1.92 278 318 3.95
240 0.83 125 2.39 173 2.01 2.90 3.32 412
260 0.86 1.30 2.49 1.80 2.09 3.02 3.46 4.29
280 0.90 1.35 2.58 1.87 217 314 3.59 4.45
300 0.93 1.40 2.67 1.94 2.24 3.25 37 4.61
320 0.96 1.45 276 2.00 2.32 3.35 3.84 476
340 0.99 1.49 2.85 2.06 2.39 3.46 3.95 4.91
360 1.02 1.54 2.93 212 2.46 3.56 4.07 5.05
380 1.04 1.58 3.01 218 2.53 3.65 418 5.19
400 1.07 1.62 3.09 2.24 2.59 375 4.29 5.32
420 110 1.66 316 2.29 2.66 3.84 4.40 5.46
440 112 170 3.24 235 272 3.93 4.50 5.58
460 115 174 3.31 240 278 4.02 4.60 571
480 117 177 3.38 2.45 2.84 41 470 5.83
500 1.20 1.81 3.45 2.50 2.90 419 4.80 5.95
520 1.22 1.85 3.52 2.55 2.95 4.27 4.89 6.07
540 124 1.88 3.59 2.60 3.01 4.36 4.98 6.19
560 1.27 1.91 3.65 2.65 3.07 443 5.08 6.30
580 1.29 1.95 372 2.69 312 451 517 6.41
600 1.31 1.98 378 274 317 4.59 525 6.52
620 1.33 2.01 3.84 278 3.23 4.67 5.34 6.63
640 135 2.05 3.91 2.83 3.28 474 5.43 6.73
660 1.37 2.08 3.97 2.87 3.33 4.81 5.51 6.84
680 1.40 21 4.03 2.92 3.38 4.89 5.59 6.94
700 142 214 4.08 2.96 343 4.96 5.67 7.04
720 1.44 217 414 3.00 3.48 5.03 57/5 714
740 1.46 2.20 4.20 3.04 3.53 510 5.83 7.24
760 1.48 2.23 4.26 3.08 3.57 517 5.91 7.34
780 1.49 2.26 4.31 312 3.62 5.23 5.99 743
800 1.51 2.29 4.37 316 3.67 5.30 6.07 753
820 153 2.32 4.42 3.20 37 5.37 6.4 7.62
840 1.55 2.35 4.47 3.24 376 5.43 6.22 772
860 1.57 2.37 4.53 3.28 3.80 5.50 6.29 7.81
880 1.59 2.40 4.58 332 3.84 5.56 6.36 7.90
900 1.61 243 4.63 3.35 3.89 5.62 6.43 7.99
920 1.62 245 4.68 3.39 3.93 5.68 6.51 8.07
940 1.64 2.48 473 343 3.97 575 6.58 8.6
960 1.66 2.51 478 3.46 4.01 5.81 6.65 8.25
980 1.68 2.53 4.83 3.50 4.06 5.87 6.71 8.33
1000 1.69 2.56 4.88 3.54 410 5.93 6.78 8.42
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Flow rate in litres/seconds (L/s), siphon Length = 4.3 metres

Operating head (mm) , internal diameter (mm)

1Y:",31.75 11", 38.1 2", 50.85 50 mm,44.0 50 mm,47.0 63 mm,55.5 63 mm,59.0 75 mm, 65.1
100 0.52 079 152 110 127 1.85 21 2.62
120 0.57 0.87 166 1.20 1.40 2.02 2.31 2.88
140 0.62 0.94 1.80 130 151 218 2.50 3M
160 0.66 1.00 192 139 161 2.33 2.67 3.32
180 070 107 2.04 147 171 2.48 2.83 3.52
200 074 112 215 155 1.80 2.61 2.99 371
220 078 118 2.25 163 189 274 313 3.89
240 0.81 123 2.35 170 197 2.86 3.27 4.07
260 0.85 128 2.45 177 2.05 2.98 3.41 423
280 0.88 133 2.54 184 213 3.09 3.54 439
300 0.91 138 2.63 1.90 2.21 3.20 3.66 455
320 0.94 142 272 197 2.28 3.30 378 470
340 0.97 146 2.80 2.03 2.35 3.40 3.90 484
360 0.99 1.51 2.88 2.08 2.42 3.50 401 4.98
380 102 155 2.96 214 2.48 3.60 412 512
400 1.05 159 3.04 2.20 2.55 3.69 423 5.25
420 1.07 163 31 2.25 2.61 378 433 5.38
440 110 167 319 2.30 2.67 3.87 443 5.51
460 112 170 3.26 2.36 273 3.96 453 5.63
480 115 174 333 2.4 279 4.04 463 575
500 117 178 3.40 2.46 2.85 413 472 5.87
520 120 1.81 3.46 2.51 2.91 421 4.82 5.99
540 122 185 3.53 2.55 2.96 4.29 4.91 610
560 124 188 3.59 2.60 3.01 437 5.00 6.21
580 126 1.91 3.66 2.65 3.07 444 5.09 6.32
600 1.28 195 372 2.69 312 452 518 6.43
620 131 198 378 274 317 459 5.26 6.54
640 133 2.01 3.84 278 3.22 467 5.35 6.64
660 135 2.04 3.90 2.82 3.27 474 5.43 674
680 137 2.07 3.96 2.87 332 481 5.51 6.84
700 139 210 4.02 2.91 337 4.88 5.59 6.94
720 1.41 213 408 2.95 3.42 4.95 5.67 7.04
740 143 216 413 2.99 3.47 5.02 575 714
760 145 219 419 3.03 3.51 5.09 5.83 7.24
780 146 2.22 424 3.07 3.56 515 5.90 733
800 148 2.25 430 311 3.60 5.22 5.98 7.42
820 150 2.27 435 315 3.65 5.28 6.05 752
840 152 2.30 4.40 318 3.69 5.35 612 7.61
860 154 2.33 445 3.22 374 5.41 6.20 770
880 156 2.36 451 3.26 378 5.47 6.27 779
900 157 2.38 456 3.30 3.82 5.54 6.34 7.87
920 1.59 2.41 461 3.33 3.86 5.60 6.41 7.96
940 161 2.43 466 337 3.91 5.66 6.48 8.05
960 162 2.46 an 3.40 3.95 572 6.55 813
980 164 2.49 476 3.44 3.99 578 6.61 8.22
1000 166 2.51 4.80 347 4,03 5.84 6.68 8.30
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Theoretical flow

The equation used to calculate these charts is that
proposed by Bos (1989) specifically for measuring
theoretical flow through irrigation siphons. This differs
from the more usually encountered equation based
on Manning’s outlet control, which is theoretically
inappropriate (Queensland Water Resources
Commission, 1984). Values used for entrance and
exit loss coefficient (C) and friction factor (f) are 1.9
and 0.019 respectively. These values were decided
upon following procedures outlined by Bos, and after
careful analysis of available siphon discharge data.

This equation aims to provide the theoretical flow
rate of siphons in the field and hence takes account
of many in-field hydraulic issues. The charts do not
provide a measure of theoretical flow of siphons
operating under laboratory conditions.

Equations used

For those interested in calculating flows for siphon . ' —
L . Water advancing down a furrow.
lengths or pipe internal diameters that are not

specified in the following tables, the equation used is

as follows. For reference
05 The theoretically incorrect Manning’s equation that
Q=J[D? ZgAh ' has been used in the past is as follows:
bl 010 12gA8D°
© 1 0.00015D +1244°L
D

where:
This equation, and charts based on this equation,

should not be used, as they are likely to incorrectly
estimate the siphon flow rate.

Q - discharge (m3/s)
D — siphon internal diameter (m)
g — acceleration due to gravity (9.81 m/s?)

Ah — operating head (m)

f — friction loss coefficient (0.019 in the charts) References

L — siphon length (m) Bos, MG 1989, Discharge measurement structures, 3rd
edn, ILRI Publication 20, International Institute for Land

More information regarding the theory and application Reclamation and Improvement, The Netherlands.

of this equation is available in Bos (1989).
Queensland Water Resources Commission 1984,
Farm Water Supplies Design Manual vol. II: Irrigation
Systems, 2nd edn, Queensland Water Resources
Commission, Brisbane.

Source: WATERpak www.cottoninfo.com.au/publications/waterpak
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