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Table 1. Some characteristics tested emitting pipes.

AJ)J.,\S ;5“"‘".;553 le)Lié bﬁjﬁwu
15505 (el 5o A (o) (in ) il 055
0 ) .
. . Nominal discharge Nominal pressure Outputs distance Manufacturing Country
Emitting pipe code .
(lit/h) (m) (cm)
5Ll
A 4 10 100
Canada
Ol !
B, 2 10 40 4
Iran
Ol !
B, 4 10 15 4
Iran
Ol !
Bs 4 10 50 4
Iran
L
C 4 5-40 75
Italy
(4
C, 2 10 100
Italy
L
(& 4 10 40
Italy
L
Cy 4 5-40 100
Italy
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Figure 1. An overview of physical model trickle irrigation.
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Table 2. A Tested Pressures in the non-compensating and compensating emitting pipes.

(o) Salesl )5 slalts 0o i) ¢ 5
Tested pressures (m) Emitting pipe Type
- - - 2 10 9 6 5 3 0 r S
non-compensating
4 40 35 30 25 20 15 10 5 0 e
compensating
C3,C2,B3,B2,Bl,A "
c4,C1%
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Table 3. The flexibility of emitters in the against pressure in the compensating emitting pipes (14).

X e Y ) 5 e
0-0.05 0.05-0.1 0.1-0.15 0.15-0.2 o
Amounts x More than 0.2
Sgeryo et o Lo s ilials Jpd LG 2
Grading Very good Good Average Unsuitable Unacceptable
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Table 4. The flexibility of emitters in the against pressure in the non- compensating emitting pipes (14).

Xl AN G
0.2-0.5 0.5-0.6 0.6-0.8 o
Amounts x More than 0.8
RRTEPN shoslesl L rilanl Vsﬂ_'gauw'l Sk rkilanl
Grading very flexible flexible Low flexible Very low flexible
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Table 5. The relationship discharge — pressure of emitting pipes in the tested temperatures.

slady -
GILS le = 53) ilesl 5,40 slales Loslanl a5 X el Loazb
ool S Sl ax0) sl o) ek 2y 5 bl s,
Tested Temperatures (C°) Grading flexible classification based on x
Emitting pipes
13 q=1.0934p"5 et S
flexible non- compensating
23 q=1.8950n"*" s S
A very flexible non- compensating
33 q=3.281"%* el oS e
Very low flexible non- compensating
43 q=2.1159 h*>7* s Sl
very flexible non- compensating
13 q=0.7395h" 46 el e
very flexible non- compensating
23 q=0.8097h"4+¢ oyt et S
B very flexible non- compensating
1
33 q=0.8907h"*% el S
very flexible non- compensating
43 q=1.9707h">"¢ s S
very flexible non- compensating
13 q=1.5043h"73 il s S
very flexible non- compensating
23 q= 215330022 St e ke
B very flexible non- compensating
2
33 q=1.78230"% e s
very flexible non- compensating
43 q= 140710 oyt et SR
very flexible non- compensating
13 q=1.5043n""2 e e
very flexible non- compensating
23 q=147410°2% e S
B very flexible non- compensating
3
33 q=14817h"4% e S
very flexible non- compensating
43 q= 18117 s S

very flexible

non- compensating
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Continue Table 5.
sledd _ -
GILS sle - 53) ilasl 5 50 slales . ey illanl a5 X bl 5 gtuaid
N30Kars a3 0 q=kh - . o
Emitti T Tested Temperatures (C°) Grading flexible classification based on x
mitting pipes
e oS ke
13 q=3.363h""* - o
good compensating
s oS ke
23 q=3.2841"%® 5 VJM
c good compensating
1
e oS ke
33 q=3.3430" w7 i
good compensating
43 q=3.36h%% ot S oS ol
Very good compensating
13 q=1.0968h"**8 oy dliand oS il 2
flexible non- compensating
23 q=1.3650n"* e et oS e 2
c very flexible non- compensating
2
33 q=1.5324h""7 e et oS et
very flexible non- compensating
43 q=1.6796h"3%2 2yl J oS o s 8
very flexible non- compensating
13 q= 1477504 e et oS e 2
very flexible non- compensating
23 q=1.24481n"4% syl Sl oS e 2
c very flexible non- compensating
3
33 q=1.67281°362 e et oS il 2
very flexible non- compensating
43 q=1.6259h°% e et oS e 2
very flexible non- compensating
e oS ke
13 q=3.571h"°" w7 s
good compensating
23 q=3.604h""® s oS el
C very good compensating
4
33 q=3.434R"0%8 = el
good compensating
e oS ke
43 q=3.591h""" - =
good compensating

yey
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Table 6. The effect of irrigation water temperature on the average emitting pipes discharge types tested.

()8 sl a52) Lo

temperatures (C%)

16 e o 4

43 33 23 13 Rty

emitting pipe
3.80° 3.66° 3.54° 3.22¢ A
3.46° 1.83° 1.82° 1.68° B
3.28° 2.22° 3.10° 2.99° B,
3.04° 3.04° 2.76° 2.55° B;
3.20° 3.16° 3.17° 3.27° C
3.37° 3.28° 3.18° 2.90° C,
3.31° 3.08° 3.04° 3.04° Cs
436 4.41° 4.42° 4.24° Cs
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¢ In each row do not have a significant difference which means at least one letter in common.
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Table 7. The relationship discharge — temperature emitting pipes tested.

q=MT +b R’ b M e

Emitting pipes
q=0.52T + 85.82 0.95 85.82 0.52 A
Qe =2.92T + 38.72 0.67 38.72 2.92 B
Qe =0.09T + 93.55 0.01 93.55 0.09 B
Qe =0.63T + 85.54 0.90 85.54 0.63 B;
Qe =0.25T + 94.05 0.95 94.05 0.25 G
qe =0.47T + 86.70 0.91 86.70 0.47 C
Qe =0.28T + 94.58 0.72 94.58 0.28 Cs
qe=0.08T + 97.52 0.85 97.52 0.08 Cs
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Abstract

Background and Objectives: Emitters discharge is influenced by various factors such as pressure,
manufacturing coefficient of variation, clogging or irrigation water temperature changes. Emitting pipes
according to the hydraulic and technical specifications, the use of them in the trickle irrigation systems
are increasing. Therefore investigation of the relationship between discharge — pressure and discharge —
temperature is required in these pipes in order to improve the efficiency of trickle irrigation systems.
Maroufpoor and Parvini found with investigation of the relationship between discharge — pressure and
discharge- temperature, that in all emitter and tested temperatures power of the discharge — pressure
equation was less than 0.2 and all emitters were pressure compensating. The effect of temperature on
the discharge of 3 emitters at 95 percent was significant and was non-significant for other emitters.
Materials and Methods: In order to evaluate the effect of temperature and pressure on emitters
discharge, 8 emitting pipes, 6 types of non-compensating and 2 compensating ones were tested on
the constructed physical model of drip irrigation in the water laboratory of University of Kurdistan.
In each experiment, according to the standard on every model from the emitting pipes slices, 25
slices were selected randomly. Each slices was consisted of 5 unit emitters. Slices length varied
proportional to the distance of unit’s emitters in the range of 2 to 5 m. The effects of four different
water temperatures (13, 23, 33 and 43 °C) with different pressure ranges (between zero and 1.2 times
more than the maximum pressure) on the emitters were evaluated. The thermostat and element were
used to supply water temperatures of 23, 33 and 43 °C. To supply water temperatures 13 °C was
used for the ice pieces. Generally in every temperature, discharge of compensating emitting pipes
was measured at 10 pressures and in the non-compensating emitting pipes was measured at 7
pressures. Data analysis was performed in a randomized complete block design using SAS software.
Results: According to the results obtained from the experiments of discharge- pressure at all
temperatures, in the both C; and C4 emitting pipes, power of the discharge — pressure equation
was less than 0.2, therefore, as compensating were acceptable and of good flexibility. As well as
in the rest of the emitting pipes power of equation was variable between 0.2 and 1 and as
non-compensating and of the high degree of flexibility. According to the results obtained from the
experiments discharge — temperature, in the all emitting pipes of non-compensating, the effect of
temperature on discharge at 95 percent was significant, that generally discharge had increased with
increasing temperature. In the compensating emitting pipes with increasing temperature from 13 °C
to 23 °C, flow rate has increased at 95 percent significantly, but from temperature of 23 °C to
temperature 43 °C there was no significant difference between emitters discharge.

Conclusion: In general it can be concluded that the relationship of discharge — pressure in the
external and internal emitting pipes of common market is acceptable and desirable. Also it is
suggested that, in the design of trickle irrigation systems that uses emitting pipes, the effect of
temperature on the discharge of emitting pipes units must be ensured and the necessary correction
coefficients be applied for emitter nominal flow rate.
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