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Tab.1 Basic data of planting structure optimization model

BT e/ (kg hm %)

T/ (Jtkg ")

AR AR/ (m® -hm ~2)

b "R AR ZUEY LS R ST HoR R Y
HMX 2779.34  8780.17  11823.12  7513.86  8753.17  46865.29
PR £ 2650.91 1128551  12272.73  3510.96  8372.44  44177.39 2.38 2.27 3.45
HE 4236.80  10491.33  12742.45  6676.02  8431.19  37604.79
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Tab.2 Basic data of planting structure

optimization model
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Tab.3 Maximum value, minimum value and the corresponding planting areas of lower level

a a, as 2*/(Jtem™?) "/ (JGrm ™)
ay,/hm? 1.128 1 x 10* 1.128 1 x 10* 1.128 1 x 10*
ajy/hm? 3.9411 x 10* 3.9411 x10* 3.9411 x 10*
ay3/hm? 1.8289 x10* 0.750 6 x 10* 0.750 6 x 10*
a5, /hm? 8. 6860 x 10° 8.6860 x 10° 8.686 0 x 10°
ay/hm? 1.678 3 x10* 1.678 3 x10* 1.678 3 x 10*
ayy/hm? 0 1.078 3 x 10* 0
as /hm? 1.543 0 x 10* 1.5430 x 10* 0
a3, /hm? 1.468 1 x 10* 1.468 1 x 10* 1.468 1 x10*
ayy/hm? 0 0 1.785 1 x 10*
2/ (Jo-m™?) 5.430 1 3.1750 3.1750 5.430 1 3.1750
2,/(J6-m™?) -0.2090 4.638 1 -0.2090 4.638 1 -0.2090
2/(J6m™?) -0.3198 -0.3198 5.2442 5.2442 -0.3198
*4 AHP H|HiEERNETEHEXER RIS

Tab.4 Basic parameters and the corresponding
results of AHP

IR FRARAE
z 2z 23 o
z; 1 1.8 1.3 0.4330
2, 0.5556 1 1 0.268 1
23 0.769 2 1 1 0.298 8
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Tab.5 Results of the planting structure optimization model based on two-level fractional programming hm’
B2 Yi Y12 Y13 Yai Y22 Y23 Y31 Y32 Y33
PYgiER 0. 047 56 0. 166 15 0. 060 98 0. 036 62 0.070 75 0.016 21 0.03525 0.061 89 0. 029 80
SR ay a2 a3 ) (o) a3 asz asz ass
LAdIEN 1.128 1 x10* 3.941 1 x10* 1.4453 x10* 8.686 x10° 1.6783 x10* 3.836 x10° 8.410 x10° 1.468 1 x10* 7.020 x 10°
Fz6 2011 FRUFEEMA RS LRMELEHFRILE
Tab.6 Comparison between the optimal planting scheme and the actual planting scheme in 2011 hm’
in]
SEDY Ll BT
ay ay ap ayy an a3 aszj as asz3
2011(5EPR) 119 x10*  4.15x10°  7.9x10° 9.1x10°  177x10*  4.8x10° 4.8x10°  1.55x10*  1.15x10* 1.246 x10°
2011 (fjifk)  1L13x10*  3.94x10°  1.45x10° 8.7x10° 1.68x10* 3.8x10° 8.4x10°  1.47x10*  7.1x10°  1.246 x10°
5%10% 1.2x10° ¢
D20114ESEhRfE @201 14FRA Lox1o? | D20NAESKERE @201 ARG -
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L I
23
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i:_‘
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1 . ,
HMX PR st mE Rtk
B2 2011 AEARA PR S5 F9 35 25 5 SEBRAME S5 P 3% 25 LU
Fig.2 Comparison between the optimal planting benefit and the actual planting benefit in 2011
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Energy Loss Analysis of Impeller Flow of Screw Centrifugal Pump

Li Rennian Shen Zhengjing Han Wei Quan Hui Li Qifei
(School of Energy and Power Engineering, Lanzhou University of Technology, Lanzhou 730050, China)

Abstract; The flow regime in screw centrifugal pump was simulated by the method of computational fluid
dynamics (CFD), which can acquire the distribution of the pressure and relative velocity on the work
side and back side of blade. The Rothalpy value along the streamlines of blade was used as a quantitative
index of energy loss. The energy loss within the impeller field was analyzed from the perspective of energy
loss when the transmission medium is pure water and solid-liquid two phase flow, in which the
concentration of sand is 20% and the diameter of sand is 0. 076 mm. The result shows that the front of
impeller is a transition region of energy conversion, the screw part is the main region of energy increase,
and the friction loss at the middle of screw part has an effect on the working capacity of screw part.
Compared with pure water transmission medium, the working capacity of the impeller shows some
improvement when the transmission medium is the solid-liquid two phase flow. And the energy of the two
kind transmission media tends to become average at the outlet of impeller.

Key words: Screw centrifugal pump Impeller Solid-liquid two phase flow Energy loss
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Multi-objective Optimization Model of Planting Structure Based on
Two-level Fractional Programming

Li Mo Guo Ping
(College of Water Resources and Civil Engineering, China Agricultural University , Betjing 100083 , China)

Abstract; A multi-objective optimization model of planting structure was developedby incorporating
fractional programming and two-level programming. The proposed model was solved by interactive fuzzy
programming. Two advantages the proposed planting structure model has two advantages: the maximum
planting benefit with the minimum of irrigation water could be obtained quantificationally, and the
subjectivity was avoided in the previous multi-objective optimization models; the optimal planting
structure could be obtained by integrating the decisions from both the upper level and lower level in the
study areas. The proposed model and the corresponding solution method were applied to the planting
structure optimization in the middle reaches of Black River. The optimal results of planting structure were
obtained, and the comparison between the optimal results and the actual results was also made. It shows
that the planting benefit per unit of water increased by 1.94 yuan/m’, with the whole planting benefit
increasing by 3.2 x 10° yuan, and the total water consumption decreased by 1.3 x 10" m*. The obtained
results verified the feasibility of the model and its calculation method. The model and the corresponding
results will provide theoretical basis and decision support to the study and similar areas.

Key words: Planting structure  Multi-objective optimization ~ Two-level fractional programming

Interactive fuzzy programming



