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Study on the irfiltration characteristic and the mathematical model of
the point source free irfiltration under film hole irrigation
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Abgract : Based on the indoor experiment of film holeirfiltration ,the rule of the ddeinfiltration volume per u-
nit area under film hole dngle point irfiltration and one-dimendond vertical infiltration volume per unit area and
the rdationship between ddeirfiltration volume ,infiltration time and film hole diameter are sudied. Then the rda
tionship between the sde irfiltration volume and vertical volume per unit area are set up. Thereby two dngle point
ource infiltration mode sincluding the ddeirfiltration volume and one-dimengonal vertica volume are establi shed.
The mode' s have obvious physca meaning and can be used conveniently for caculating irfiltration volume only
with vertical infiltration parameter and film hole diameter and irfiltration time. With good pred seness ,the two mod-
e s are dfective for calculating irfiltration volume.

Key words: film holeirrigation;sngle point source irfiltration;irfiltration characterigtic ;one-dimendona verti-
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Table 1 Fitting parameter of side infiltration volume under point source irfiltration and infiltration time
D/cm
Fitting parameter 2.0 3.0 4.0 5.0 6.0
E 3.098 9 2.5100 1.940 9 1.5453 1.695 1
F 1.706 2 1.7289 1.724 1.701 9 1.566 7
R? 0.999 6 0.999 5 0.999 8 0.999 6 0.998 7
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Table 2  Fitting parameter of sde infiltration volume per unit area under point source infiltration
and one-dimensional vertical irfiltration volume

D/cm
Fitting parameter 2.0 3.0 4.0 5.0 6.0
G 4.098 2 3.336 2 2.576 3 2.008 1 2.1911
H 0.882 8 0.894 2 0.8918 0.873 0.810 6
R? 0.999 8 0.998 9 0.999 3 0.998 9 0.998 9
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Table 3 Comparison of the irfiltration volume calculated by model and the infiltration volume measured by experi ment
/' min / mL / mL ! %
Infiltration time Calculating irfiltration volume Factual infiltration volume Error
10 256.43 269.04 4.68
20 461.79 479.86 3.77
30 653.69 672.22 2.76
40 837.72 856. 00 2.14
50 1016.16 1031.35 1.47
60 1 190. 44 1201.01 0.88
70 1361.81 1 365.61 0.32
80 1529.11 1527.23 0.12
4 2 (D =3.5cm)
Table 4 Comparison of the infiltration volume calculated by model and the infiltration volume measured by experiment
/' min / mL / mL ! %
Infiltration time Calculating infiltration volume Factual infiltration volume Error
10 258.34 269.04 3.98
20 462.30 479.86 3.66
30 650.43 672.22 3.24
40 831.13 856.00 2.91
50 1 005.28 1031.35 2.53
60 1179.89 1201.01 1.76
70 1 342.58 1 365.61 1.69
80 1 506.13 1527.23 1.39
5.2 5%
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