21 2 Vol 21 Na 2

2005 2 T ransactionsof the CSAE Feh 2005 17
1 1 1 2 1
) ) b )
1 , 430074;
2 , 430072)
: , , (8 12 ), (5 8 )
(Computer A ided Design, CAD) (Computer Fluid Dynamics, CFD) (Repid
Prototyping, RP) , CAD
; CFD ) ; )
RP , RP ,
, 50%
. 8275 6 A : 1002-6819(2005) 02-0017-05
; 1 y e [J] , 2005, 21(2): 17- 21

W ei Qingsong, ShiYusheng, L uJun, et al M ethod and theory for rgpid development of drip emittersfor drip irrigation
w ith low cost[J] Transactionsof the CSA E, 2005, 21(2): 17- 21 (in Chinesew ith English abstract)

RP
0
( ( ) ,
25% 35%, ,
CFD ,
Oron ) ) )
(2l Baman ,
1
Bl Sietan A li 11
H (CA D) 1
[4]
(CFD) ,
(RP) : (RP)
[5 '7] ' '
1 1 1
(1 Omm ),
: 2004-08-26 © 2004-12-08
: 863 -
(2002 A 623083) -
(1975- ),
1

, 430074 Email: wgs xn@163

com Fig 1 Economical and rapid process for emitter development

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



18 2005
’ CAD ’ 3)
, CFD ,
1 2 L
2 )
1 RP 1
RP (IR
RP , T
' - W
12 T it
1)
2
’ Fig 2 Cell structure of the emitter channel
Re= 1
© u @ 4)
p_ ’ kg/fn 3; Ve 2 3
m/s L— ,m; p— :
,m?/s :
) 3
, : p 10x 10° ,
kg/m?, Q 1 10L /h, A , 2 10m
10" °m? L 10* 10 °m, (P1= 10mH0), (Po),
Q/A Vo= Q3 30m/s : SMPLE
u= 10 °m?/s, (1) k- €
Re= 3 0x 10" 3 Ox 10°
; , 3
Fig 3 Griddingmodel for the emitter channel
2)
13 RP
) 1 )
(RP) ,
1 2 , 1
Table1l Parametersof mathmaticsmodel of flow
field inner the enitters
/kg- m 2 /m* st . 3 '
103 10" 6 k- € 2
,

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



19
2
Table2 D mensionsof the emitter channels
/mm D 1/mm D 2/mm H1bo2 /mm /mm
A 5 2 1 2 5 Q8 Q8
B 5 3 1 3 5 Q8 Q38
C 5 4 1 4 5 Q8 Q8
4 RP
Fig 4 Prototypesof the emnitter
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Table 3 Experimentation resultsof the relationship
betw een discharge and pressure L- h't
/MH0
5 75 10 125 15 175 20 225 25
A 43 547 613 68 755 817 878 939 985
B 416 504 593 663 73 79 843 88 908
C 38 441 502 566 621 669 713 7.56 7 95
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Fig 7 Relationship betw een discharge
and pressure of the emitters
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M ethod and theory for rapid development of drip anitters

for drip irrigation with low cost
W eiQingsong®, Shi Yusheng®, LuJun', DongW enchu’, Huang Shuhuai’
(1 state K gy L aboratory o P lastic Foming Simulation and D ie and M ould Technology, H uazhong
U niversity of Science and T echnology, W uhan 430074, China; 2 State K ey L aboratory of W ater
Resources and Hydropav er Engineering Science, W uhan U niversity, W uhan 430072, China)

Abstract: In order to decrease the period and cost of enitter development, some advanced technologies, such as
computer aided design (CAD), computational fluid dynamics (CFD) and rapid prototyping (RP), were used to
establish a process of drip enitterswith low cost The three-dimensional parameterized channel model for drip
emitters was designed using the method of CAD. The function used for visually analyzing the hydraulic
performance of emitters, w as realized by numerical smulation based on CFD, w hich greatly reduced the times of
the iterative experimentation using practical emitter products A dditionally, using the technology of repid
prototyping, the emitter prototypes for experimentation can be rapidly manufactured w ithout steel moulds, and
the experimentation can be directly performedw ith theseprototypes Then, theperiod and the cost of the enitter
development could be reduced Taking the emitter developed by the authorsfor an exanple, the results indicated
that the development period and cost w ere decreased more than fifty percent
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