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Simulation study on influence of fork angle and turning radius on
hydraulic performance of bidirectional channel emitter

WANG Yalin,FU Jianping, LV Congcong,ZHONG Yun,ZHU Shijiang
( College of Hydraulic & Environmental Engineering, China Three Gorges University, Yichang, Hubei 443000, China)

Abstract; In order to study the hydraulic performance of bidirectional channel emitter, its structural unit was
taken as the research object, with two structural parameters, fork angle and turning radius were used as the influen-
cing factors. The orthogonal experimental design method was used to design 16 kinds of structural parameter combi-
nation schemes. The flow state of the fluid inside the flow channel was simulated by the computational fluid dynam-
ics software Ansysfluent, and the regression model of the flow channel structure parameters and the local head loss
of the flow channel unit was established by dimensional analysis. The results showed that the local head loss was re-
lated to the fork angle, turning radius and flow velocity, the fork angle was negatively correlated with the local head
loss, and the turning radius and flow velocity were positively correlated with local head loss. When the inlet flow ve-
locity was fixed, the fork angle was 32.4° and the turning radius was 1.72 mm, the local loss of the runner unit was
the largest. When 10 channel units were set, the flow index of the emitter with cross arrangement was better.

Keywords: drip irrigation emitter; bidirectional flow channel; local head loss; numerical simulation; dimen-
sional analysis
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Table 1  Experimental design scheme

I o Y I st
ometric parameter Geometric parameter
Test of flow channel Test of flow channel
number ———————————| number
A/(°) R/mm [,/mm A/(°) R/mm 1;/mm

1 30 0.50 7 9 30 1.00 7

2 45 0.50 7 10 45 1.00 7

3 60 0.50 7 11 60 1.00 7

4 75 0.50 7 12 75 1.00 7

5 30 0.75 7 13 30 1.25 7

6 45 0.75 7 14 45 1.25 7

7 60 0.75 7 15 60 1.25 7

8 75 0.75 7 16 75 1.25 7

LKA s 2K 3. REEFR IR 14 4. BR3P 5 5./ MR IR ) 36
6. 117K 1% ;7. 4% 1 8. FHE K 9. e AT
1. Water supply tank; 2. Water pump; 3. Large range pressure gauge;

4. Protection valve; 5. Small range pressure gauge; 6. Water stop valve;
7. Pressure control valve; 8. Irrigator; 9. Beaker
B3 MikEEE
Fig.3 Test device drawing
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Table 2  Non-dimensional items related to local

head loss in flow channels
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Table 3  Results of regression analysis of local head

loss of flow channel unit

I H ES brifE 22 o K

Test item Coefficient Standard deviation — ¢—test P
C(:%;jgm 2.005 0.111 18.060  <0.001
cotA 0.231 0.015 15.790  <0.001
gR/v? -0.701 0.011 -62.052 <0.001
w/Ro 0.120 0.020 5.859  <0.001

TE (1) AR B R=0.993 K52 RELR® =0.987, R i [l
IRREARREIEE,

Note ;: The correlation coefficient R=0.993 and the determination co-
efficient R*=0.987 of equation (11) show that the regression equation

has a high degree of fitting.
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