55 31 55 6 ] FEHBRKRLEHFR Vol.31 No.6
2013 4 11 H Agricultural Research in the Arid Areas Nov. 2013

4.

RILE#Z B RZICANESHIERBFRBFR

EE5L,HANAFLHERE?

(1. 2Z2INASHE R 2E B AR TGS, HIRF 22 7300705 2. PE&HE T RF/KERBIFTRT, Berd P64 710048)

H OE: ANEAANBRE, 0N TEAERS AR LA EE, A Ea E BB T 4 MEALER S M RL
NGHA, BB EMAZTERILER OGS HTBEES R AT, o B o B A 2 3 7 LR
ZERLNGENBNGHAHN A FARNAGT M HARTEBRILER LR LA ENELEA S A
RILNB G EAFEARNG S B E R EHT , Ws T AR # 3 A LR 8 2 NS A X IR B B N5
WRBE EILER S AR CAB A EILER LR CANB RS EREILIERLE HANSSHE N AT,
MR, TR AR ERESRE.

KW EILELBRNB; S AR NS EE HFEA

FESES: SI152.72 XEERERE: A XEHS: 1000-7601(2013)06-0073-05

Study on the infiltration characteristics and mathematical models of
fertilizer solution bilaterally flowing into the film hole
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Abstract: Based on the lab experiment, has analyzed the infiltration characteristics and put forward the four mathe-
matical models for the fertilizer solution bilaterally flowing into the film hole. The reducing infiltration model was set up
under the conditions that the free infiltration parameters and the reducing infiltration parameters of fertilizer solution flow-
ing into film hole has been known. The piecewise function model was set up under the conditions that the infiltration
model in each stage was total for the power function. The increasing infiltration ratio model was set up under the condi-
tions of increasing infiltration rate that compared the fertilizer solution with the fresh water bilaterally flowing into film hole
and the parameters of fresh water bilaterally flowing into film hole has been known. The reduction infiltration ratio model
was set up under the condition of reducing infiltration rate compared the fertilizer solution single-line infiltrated into film
hole with the fertilizer solution free infiltrated into film hole and the parameters of free infiltrationhas been known. These
four models can be supplied rather accurate canculation results through the measured data.
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Fig.1 Schematic diagram of experimental apparatus
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Table 1~ Grain composition of experimental soil

ki4% Diameter/mm <1.0 <0.5 <0.25 <0.1 <0.05 <0.025 <0.01 <0.005 <0.002 <0.001
i Content/ % 99.60 99.20 98.87 98.60 89.15 56.58 28.02 11.34 2.82 0.90
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Fig.2  Soil cumulative infiltration volume curve
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Fig.3 Infiltration rate curve of film hole
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Table 5 Comparison of calculated and measured values by infiltration model
B 2l B ) g D g ) g 3 g ) T 4 5 .
S I RS RO e RO
time/min values/mL value/mL value/mL value/mL value/mL
5 11.30 10.95 3.09 10.87 3.80 10.67 5.58 10.95 3.10
20 30.75 31.92 3.80 30.43 1.04 31.03 0.91 31.92 3.80
40 51.64 56.58 6.20 51.32 0.61 53.22 3.07 54.72 5.97
60 73.85 77.58 5.05 70.78 4.16 73.11 1.00 75.17 1.79
80 90.63 95.38 5.25 95.65 5.54 91.84 1.34 91.78 1.27
120 127.08 128.94 1.47 128.88 1.42 126.44 0.50 123.00 3.21
150 155.53 152.92 1.67 154.55 0.63 151.62 2.91 144.54 7.07
180 182.85 175.95 3.7 179.27 1.96 174.62 4.50 165.81 9.32
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