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Effect of tooth angle and pitch of labyrinth channel on
performance of emitter

Xie Qiaoli' Niu Wenquan'® Li Lianzhong'
(1. College of Water Resources and Architectural Engineering Northwest A&F University Yangling Shaanxi 712100 China; 2. Insti-
tute of Soil and Water Conservation CAS & MWR Yangling Shaanxi 712100 China)

Abstract: An emitter with labyrinth channel was used as the study model the channels were designed
by using a full factorial experiment for two factors with four levels the liquid-solid two—phase flows in
them were simulated numerically by means of Fluent 6. 3. Influences of tooth angle and pitch on the
hydraulic and anti-elog performances of emitter were explored. The results showed that discharge coef-
ficient can be correlated to tooth angle and pith with a positive relationship; moreover the discharge
coefficient increases with increasing tooth angle and pitch. The influences of tooth angle are more com—
plicated; when the tooth angle is more than 120° the flow regime index decreases initially then increa—
ses with increasing tooth pitch; when the tooth angle is less than 120° however the index decreases
firstly then increases with increasing tooth pitch. It was proposed that the anti-log performance can
be analyzed by certain range of suspended sand particle concentration. The level of the maximum parti—
cle concentration in the channel is not completely proportional to the size of the area of high concentra—
tion but the higher the maximum concentration the greater chance the suspended particles to gather

together and the greater the probability that a local sediment happens; at last the size of the area of
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high concentration gets larger and the emitter becomes clogged more easily.

Key words: emitter; labyrinth channels; tooth angle; inter-tooth space; anti-clogging performance;

hydraulic performance
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Fig.1 Schematic of structure parameters
for emitter channel
( computational fluid dynamics CFD)
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Tab.1 Discharge coefficient and flow regime index
for various emitters

0/(°) [/mm min(w D h) /mm k x
dl 110 1.2 0.56 0.68 0.45
42 110 1.5 0. 60 0.85 0.47
d3 110 1.8 0. 60 0.98 0.48
d4 110 2.0 0. 60 1.04 0.48
d5 115 1.2 0.54 0.67 0.44
d6 115 1.5 0. 60 0.88 0.46
d7 115 1.8 0. 60 1.05 0.48
d8 115 2.0 0. 60 1.15 0.47
d9 120 1.2 0.52 0. 65 0.47
d10 120 1.5 0. 60 0. 89 0.44
d11 120 1.8 0. 60 1. 11 0.46
d12 120 2.0 0. 60 1. 19 0.48
d13 125 1.2 0.49 0.69 0.45
d14 125 1.5 0. 60 0.93 0.44
d1s 125 1.8 0. 60 1.16 0.46
d16 125 2.0 0. 60 1.29 0.47
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Fig.2  Effects of tooth angle and pitch on discharge coeffi-
cient and flow regime index
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Fig.3 Effects of min(w D h) on discharge coefficient and
flow regime index
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Tab.2 Maximum and high concentrations
in various emitters

oyl % oyl % onl% @y l%
dl 17.91 5.21 d9 26. 81 10. 20
d2 22.17 0.43 d10 34.11  10. 66
d3 19. 41 0.10 di1 27.81 1.29
d4 17.27 0.04 d12 19.29 0.02
d5 11.50 0. 08 d13 20. 57 2.20
d6 21.52 1.14 d14 29.20 4.69
d7 11. 40 0.25 d15 12. 45 1. 46
d8 7. 68 0.02 d16 25. 85 1.48
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Fig.5 Effects of tooth angle and pitch on concentration dis—
tribution in channel
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