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Table 1 The silt composition in Lanzhou’s
Yellow River in 2006 summer

/%% Diameter (mm) A& Content(% )
<0.007 21.6
0.007 ~0.01 8.1
0.01~0.025 19.5
0.025~0.05 21.8
0.05~0.10 20.9
0.10~0.25 6.8
0.25~0.5 1.2

0.5~1.0 ’ 0.1
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Fig.1 Structure diagram of the dish separator
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Table 2  Structure parameters of the hydrocyclone

%8 ¥ Structure parameter (A Value
P& Inner diameter (mm) 150
B &R Cylinder height (mm) 150
#H O H% Inlet diameter (mm) 32
RHE H2 Overllow diameter (mm) 40
& Taper angle (°) 15

1. 3. 8, 15, 16. 17 [E /1K Pressure meter;

2. 4. 9. 10, 13, 14 # B it Flowmeter;
5. 12 /K 8 Bucket; 6. 11 & Pump;
7 K # % Hydrocyclone; 18 4 B ¥l Separator

H2 RARDPABRETEE
Fig.2 Process of separating silt in the Yellow River water
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Table 3 Factors and coded levels of the experiment

B & Factors
¥ TEROEG X, RRADEA X, HEEE X,
Level  Yndertlow di Tniet p Drum rotation speed
(mm) (MPa) (r/min)

1.682 18 0.060 4000

1 16 0.056 3800

0 14 0.050 3500

-1 2 0.044 3200
- 1.682 10 0.040 3000

4f 2 0.006 300
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XX, +1.125X,X; +0.875X,X;0 MHESFHES
Bim, 47 «=0.10 ZEKE T, HBRAEETR Xx,?
XX G, AEREREEN
Y=41.67-2.495X; + 1.44X, + 0.935X; - 2. 69X,>
-0.995X;2+1.125X, X5+ 0.875X, X3,
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Fo(5.8)=6.63, BHAABARE, HANBEE 2ZAMNERXRAXTEM HemsEayEH
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Table 4 Design and results of three-factor quadric orthogonal regression composite experiments

%5 Coding Xo Xy X, X; X, X, X X3 XX (x,y (X,) (Xx3) Y (pm)
1 1 1 1 1 1 1 1 0.406 0.406 0.406 2.5
2 1 1 1 -1 1 -1 -1 0.406 0.406 0.406 37.0
3 1 1 -1 1 -1 1 -1 0.406 0.406 0.406 36.0
4 1 1 -1 -1 -1 ~1 1 0.406 0.406 0.406 34.0
5 1 -1 1 1 -1 -1 1 0.406 0.406 0.406 46.0
6 1 -1 | -1 -1 1 -1 0.406 0.406 0.406 45.0
7 1 -1 -1 1 1 ~1 -1 0.406 0.406 0.406 40.0
8 1 -1 -1 -1 1 1 1 0.406 0.406 0.406 2.5
9 1 «1.682 0 0 0 0 0 2.234  -0.594 -0.59%4 39.0
10 1 1.682 0 0 0 0 0 2.234  -0.594 -0.5%4 33.0
11 1 0 ~-1.682 0 0 0 0 ~0.594 . 2.234 -0.594 42.5
12 1 0 1.682 0 0 0 0 -0.594 2.234  -0.594 43.5
13 1 0 0 - 1.682 0 0 0 -0.594  -0.594 2.234 39.0
14 1 0 0 1.682 0 0 0 -0.594  -0.59% 2.234 4.5
15 1 0 0 0 0 0 0 -0.594 -0.594 -0.594 45.0
16 1 0 0 0 0 0 0 -0.594 -0.594 -0.594 4.5
17 1 0 0 0 0 0 0 -0.594 -0.594 -0.594 43.5
18 1 0 0 0 [ (] 0 -0.594 -0.594 -0.594 43.0
19 1 0 0 0 0 o 0 -0.594 ~-0.594 -0.594 43.0
20 1 0 0 0 0 0 0 -0.594 -0.594 -0.594 4.5
21 1 0 0 0 0 0 0 -0.594 -0.594 -0.594 4.0
2 1 0 0 0 0 0 0 -0.594 -0.594 -0.594 43.5
23 1 0 0 0 0 0 (V] -0.594 -0.594 -0.594 45.0
d=3" 23.00 13.65 13.65 13.65 8 8 8 15.88 15.88 15.88
Bj=Zszy 958.50 ~34.09  19.68 12.73 1 9 7 -42.735 -2.97 -15.865
b = B;/d; 41.67  -2.495 1.44 0.935 0.125 1.125 0.875 ~2.69 -0.185 -0.995
0= b3 : 85.145  28.378  11.867 0.125 10.125 6.125 114.95 0.555 15.785
%5 RRERSTESTHE
Table 5 Variance analysis of experimental results
ERER ¥HF =f::): o By F SEKYE P
Variation source Sum of square Degree of freedom Average of square F value Significance
X 85.145 1 85.145 51.37 0.00001
X, 28.378 1 28.378 17.12 0.00185
X, 11.867 1 11.867 7.16 0.03540
X 114.950 1 114.950 69.35 0.00000
X2 0.555 1 0.555 0.33 0. 60569
X2 15.785 1 15.785 9.52 0.01340
XX, 0.125 1 0.125 0.075 0.80043
XX 10.125 1 10.125 6.11 0.03702
XX 6.125 1 6.125 3.69 0.09314
EI$H Regression 273.055 9 30.340 F,=18.31 0.00012
¥ & Residue 21.530 13 1.657
HK A Lack of fit 16.452 5 3.290 F,=5.18 0.03250
R# Emor 5.077 8 0.635
B A Total 294.585 2
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Table 6 Factors frequency distributions among the ten

designed sch with predicted values under 40

o P

EE WY RRIR S5emBEEEMR
F Average of Standard Variation
actor coefficient  error range of 95%

29744
Preference

Xy -0.400 0.154 -0.702~ -0.095 12.6~13.8 mm

X, 1.407 0.105  1.201~1.615 0.0572~0.0597 MPa
X, 0.803 0.223  0.365~1.242 3609.5~3984.8 r/min
A
3 4 #
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ROSBHRBTR, BT BB Dy IR WA
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2) BB EH MEROERN 12.6~
13.8 mm, JEF A O FE 15 0.0572 ~ 0.0597 MPa, %
BEEN 3609.5~3984.8 r/min Bf, HAER 10 x
Dsp/INTF 45 pm BIHERE KN 95%
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EEFNAMERE ERARVRL TR H
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Effects of different tillage on soil aggregates in the arid areas of South Ningxia

YAN Bo!, JIA Zhi-kuan'-*" , HAN Qing-fang''?, YANG Bao-ping''2, NIE Jun-feng's?
(1. Research center of Agriculture in Arid and Semiarid Areas, Northwest A & F University, Yangling, Shaanxi 712100, China;
2. Key Laboratory of Crop Production and Ecology, Chinese Ministry of Agriculture, Yangling, Shaanxi 712100, China)

Abstract: In this study, three different tillage treatments of conventional tillage(CT), the following year no-tillage-
subsoiling(NT—ST) and subsoiling-no-tillage (ST—NT) were conducted on the arid areas of South Ningxia. After 3
years of consistent tillage treatment, using dry sieving and wet sieving methods, the changing of soil aggregates was ana-
lyzed and tested. The results showed that the content of > 0.25 mm mechanical aggregates in 0 ~ 40 cm layers of NT—>
ST increased by 33.11% and 29.51% and ST—>NT increased by 40.51% and 36.91 % compared with those of natural
soil and CT. The content of >0.25 mm water-stable aggregates of NT—ST in O ~ 30 cm layers increased by 7.33%
compared with that of natural soil, and that in O ~ 10 cm layers increased by 1.47% compared with CT, but that in 10
~ 40 cm layers had no significant difference compared with CT; Compared with those of natural soil and CT, the content
of >0.25 mm water-stable aggregates in O ~ 10 cm layers of ST—NT increased by 10.75% and 10.12% . The results
also show that subsoiling-no-tillage (ST—NT) is more conducive to increase the stability of soil aggregates content.

Keywords: tillage; soil aggregates; the arid areas of South Ningxia
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Optimization of parameters for separating sediments in the Yellow River
water used for drip irrigation

SUN Bu-gong', WU Jian-min', ZHAO Wu-yun', GONG Jun®
(1. College of Engineering, Gansu Agricultural University , Lanzhou 730070, China;
2. College of Mechanic and Electronic Engineering , Lanzhou Science and Technology University, Lanzhou 730050, China)

Abstract: Aimed at the problem of silt in the Yellow River water for agricultural drip irrigation, a dish separator is
designed and manufactured in accordance with the major characteristics of silt in the Yellow River and the FXJ - 150 ~ I
hydrocyclone is chosen. The separator and hydrocyclone are arranged in series for separating silt of the Yellow River wa-
ter. Half-content diameter Dy, was selected as experimental target, with three-factor quadric orthogonal regression com-
posite experimental design, the influences of underflow port diameter, inlet pressure and drum rotation speed were inves-
tigated, and a regression equation with high reliability was obtained. The results show that underflow port diameter and
inlet pressure have very significant influence on separation efficiency (P <0.01), and drum rotation speed has signifi-
cant influence (P <0.05). The optimum parameters are 14mm of underflow port diameter, 0.06 MPa of inlet pressure
and 3 800 r/min of drum rotation speed.

Keywords: drip irrigation; silt in the Yellow River water; half-content diameter; separator; hydrocyclone; opti-

mization ;



