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Hydrokinetics Analysis on the Pressure Losses in
Sawtooth-labyrinth Path Drip Irrigation Emitters

Li Yunkai Liu Shirong Yang Peiling Ren Shumei Lin Xiongcai
(China Agricultural University)

Abstract

Labyrinth path drip irrigation emitter is one of the predominant drippers. Based on the exact
test to the geometry parameters of three representative sawtooth-labyrinth paths, the mechanism
of pressure losses in the flow path was studied by the smooth pipe turbulence theory and CFD
(computational fluid dynamics)technology of flow regime. The mechanism of pressure losses in
sawtooth-labyrinth path couldn’t be explained with smooth pipe turbulence theory. The pressure
was descending with linearity rules along the flow path, and the head losses was equaled. The
friction coefficient reduced with the pressure increasing, and it was stabilized to a value soon.
The flow regime is turbulent within the sawtooth-labyrinth paths the pressure zone higher than
50 kPa, and it is possible that the transformation behaviors of the flow from laminar flow or
smooth turbulent into turbulent flow were existed.
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Fig.1 Forms of representative labyrinth path in
drip irrigation emitters and its location distribution
of sections denoted with white line
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Tab.1 Geometrical parameters of flow path in drip irrigation emitters
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s W max,/mm W min/mm D/mm L/mm N A/mm? D./mm 7
A 1.23 1.23 0.91 300 122 0.996 3 1.14 TPEF
B 1.08 1.08 0. 85 360 128 0.918 1. 05 h
C 1.16 0.77 0.72 40 25 0. 638~0. 424 0.87~0.99 LL %)
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Tab.2 Measuring and predicting values of labyrinth path in drip irrigation emitters
i TAEEJ) po/kPa
) ik /Lo h!

A 15 30 50 70 90 100 110 130 150
S B 0. 80 1.38 1.62 1.98 2.27 2. 40 2.54 2.73 2.94
A AL 0. 84 1.45 1.70 2. 04 2. 30 2.43 2.55 2.77 2.98
AHAT IR 22/ % 5. 00 5. 07 4. 94 3.03 1.32 1.25 0.39 1.47 1.36
Sz A 0.55 1.07 1. 08 1.27 1.48 1.55 1.64 1.79 1.92
B BEALE 0.58 1.12 1.12 1.32 1.54 1.59 1. 69 1.82 1.98
AHXT R 22/ % 5.45 4. 67 3.70 3.94 4. 05 2.58 3.05 1. 68 3.13
S B 0. 67 1.11 1.47 1.65 1. 95 2. 05 2.11 2.28 2. 45
C BEE 0.88 1.184 1. 495 1.76 2. 00 2.08 2.18 2. 36 2.51
AHXT R 22/ % 6. 02 6.52 1.94 6.62 2.56 1.46 3.11 3. 34 2.61
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Fig. 2 Estimation of pressure along the flow path
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Fig. 3 Friction coefficient of flow path in drip

irrigation emitters
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