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Abstract

Variations in the discharge rates of drip emitters were examined to find the effects of
operation pressure and the tube length and fo evaluate performance of the emitters.
Several point-source emitters were selected such as pressure compensated, anti-leak
pressure compensated, turbulent flow regulated. flow regulated, ready-made dripper, and
spaghetti. Combinations of operation pressure and tube length were compared. The
microirrigation system was operated at pressures of 0.5, 1.0, 1.5, and 2.0 bar. The discharge
from emitters were collected at every ten meters along the lateral tube and weighed. In
order to evaluate the drip emitters performance coefficient of discharge variation, statistical
uniformity, and emission uniformity were calculated. No significant variation in discharge
along drip tube resulted with all emitters. There is no trend of variation of discharge rate
from pressure compensated emitters with increase in operation pressures. But discharge
rate from other tvpes of emitters increased with increase in operation pressures. The
nominal discharge of each emifter was secured at pressure of 1.0 bar. Evaluation using
statistical and emission uniformnity coefficients indicated that most of the emitters except

turbulenl flow regulated emitter and ready-made dripper performed at excellent level.
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Table 1. Characteristics of drip emitters used in

experiment
Emit |Discharge Description
type | (&/h)
A 8 pressure compensated
B 4 pressure compensated
C 4 pressure compensated + anti-leak
D 8 turbulent flow + flow regulated
E 4 turbulent flow + flow regulated
F 4 flow regulated
G 2 ready-made dripper
H 2 spaghetti

Fig. 1. Drip emitters
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Fig. 2. Discharge variation at different pressures and
locations (Type A)
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Fig. 3. Discharge variation at different pressures and
locations(Type B)
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Fie. 4. Discharge variation at different pressures and
locations(Type C)
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Fig. 5. Discharge variation at different pressures and
locations (Type D)
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Fig. 6. Discharge variation at different pressures and
locations (Type E)
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Fig. 7. Discharge variation at different pressures and
locations(Type F)
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Fig. 8. Discharge variation at different pressures and
locations (Type G)
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Table 2. Performance of drip emitters

Emitter Application |Mean discharge Standard Variation f;;gjifi u];:li?;i:ﬁ:y

type pressures(bar) (2/n) deviation coefficient (%) (%)
0.5 8.64 0.304 0.035 96.5 91.2

A 1.0 8.08 0.244 0.030 97.0 918
15 8.19 0.189 0.023 97.7 92.8

20 8.58 0.235 0.027 97.3 93.0

0.5 3.97 0.158 0.040 96.0 90.5

B 1.0 3.97 0.159 0.040 96.0 90.7
15 3.95 0.137 0.035 96.5 918

2.0 405 0.237 0.059 941 83.6

05 3.91 0.104 0.027 97.3 905

1.0 3.72 0.043 0.012 93.8 97.1

¢ 15 3.84 0.110 0.029 97.1 92.5
2.0 3.98 0.061 0.015 98.5 95.8

05 5.00 0.291 0.058 M2 79.0

10 795 0.143 0.018 98.2 945

D 1.5 9.48 0.265 0.028 97.2 90.6
2.0 11.78 0.131 0.011 98.9 97.0

0.5 299 0.137 0.046 954 84.3

1.0 423 0.089 0.021 979 93.1

B 15 2.09 0.098 0.020 98.1 94.1
2.0 5.61 0.129 0.023 97.7 934

05 323 0.116 0.036 96.4 905

1.0 421 0.161 0.038 962 89.3

F 15 5.14 0.248 0.048 95.2 87.7
2.0 6.04 0.264 0.044 95.6 90.0

05 1.58 0.108 0.069 93.1 824

G 1.0 1.97 0.100 0.051 94.9 88.0
15 2.35 0.170 0.072 92.8 845

2.0 2.76 0.198 0.072 92.8 845

05 1.28 0.023 0.018 98.2 95.3

1.0 2.08 0.029 0.014 98.6 96.6

fi 15 241 0.047 0.020 98.0 934
2.0 2.79 0.032 0.012 98.3 96.6
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Table 3. Performance of pressure compensating drip

emitters
Emitter Mean Standard | Variation Stahshc‘aj Emisspn
tvpe discharge deviation | coefficient uniformity | uniformity
(¢/n) (%) (%)
A 8.37 0341 0.041 95.9 87.4
B 3.98 0.171 0,044 95.6 86.7
C 386 0.126 0.033 96.7 90.9

Table 4. Performance evaluation of drip emitters by
ASAE Standard EP405.1

LEmitter Slatistical Emission
type uniformity uniformity
A excellent acceptable
B excellent acceptable
C excellent acceptable
D excellent—average | partly acceptable
E excellent acceptable
F excellent acceptable
G average~—marginal |mostly unacceplable
H excellent acceptable
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