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Figure 1. Images of Plaque equipped irrigation tapes.
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Figure 2. Images of drip irrigation seaming tapes.

YAA



Ol)Sen 5 (55155 (pigisd

candlaes ;9o glo Jab (5 Lol sla,l s Slasein -\ Jyds
Table 1. Specifications of drip Irrigation tapes studied.
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Nominal . (05,5%) S (el 2D solal 5 g ekl Uy
pressure Manufacturing : Drippers Nominal Irrigation tape type ot
Country Thickness distance discharge Irrigation
(Bar) (Micron) & tape code
(CM) (L/hr)
Ol sl I3
1.0 o 200 20 3.0 S D
Iran Plaque equipped tape
Ll S
1.0 800 20 1.6 ; I
Canada Plaque equipped tape
o ! s
0.6 o 200 20 17 2200 Tl
Iran seaming tape
Ol pl 153
0.6 > 200 30 15 2002 T2
Iran seaming tape
o ! s
0.6 o 200 20 1.4 2200 T3
Iran seaming tape
Ol ol 153
0.6 > 200 10 0.86 2002 T4
Iran seaming tape
Ukl I35
1.0 o 150 20 2.6 e B
Italy Plaque equipped tape
Ol sl I3
1.0 o 800 30 1.6 SR S
Iran Plaque equipped tape
o ! s
1.0 o 200 10 3.0 220 P
Iran seaming tape
ol s
1.0 o 175 20 2.1 2200 YD
Iran seaming tape
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Figure 3. Overview of the physical model of the drip irrigation system under study.
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Table 2. The flexibility of drip irrigation tapes vs pressure.
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Table 3. Discharge —pressure relationship of drip irrigation tapes at the tested temperatures.

Sl A e (315 b 4 3) Oyﬂ slales . . s s
Irrigation tape code Tested Temperatures (°C) Grading flexible
Juslass!
13 0.5217 q=1.0099 1’37 ey
flexible
Joilal s
23 0.3928 g=1.2743 K*** el L
D High flexible
Joilal s
33 0.3940 q=1.2946 1" A P
High flexible
Juslansl :
43 0.2741 g=1.75 K074 RS P
High flexible
Juslaasl :
13 03573 4=0.7062 K37 syl L
High flexible
S G rbslasl
23 0.7526 q=0.2717 K7 oS el
I Low flexible
S Juoslaasl
33 0.6803 q=0.6803 """ SR
Low flexible
Joilanl s
43 0.3301 g=0.7623 1! B P
High flexible
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Continue Table 3.
Ll ls o (31,8 slw ax3) 05051 slales N g o
Sow! Dy @ xe o ] .
Irrigation tape code Tested Temperatures (°C) Grading flexible
Juoslaas 4
13 0.4994 q=0.6741 1 24 ui?
High flexible
Juoslaas 4
23 0.4555 q=0.7817 K% 2 =
High flexible
L lal
33 0.5393 q=0.7407 i"*% o
flexible
Lolanl L
43 03923 g=1.0121 K% il L
High flexible
Juoslaasl
13 0.6560 q=0.3642 h" S sk :
Low flexible
Juoslaas 4
23 0.4106 q=0.6556 h"*% 2% e
High flexible
T2 -
L lansl :
33 0.4106 G=0.4254 5! B .QJ,?
very flexible
Juoslaasl
43 0.6041 q=0.4798 """ oS Gk
Low flexible
Juoslaasl
13 0.5021 4=0.76 101 S
flexible
Juoslaasl
2 0.7343 g=0.3011 K7 oS srd
Low flexible
T3 st
L laal
3 0.5807 4=0.4737 5 S
flexible
Juoslaasl
43 0.5969 4=0.4852 K% o
flexible
Juoslaasl
13 0.5868 q=0.267 h**** PRt
flexible
Juoslaasl
23 0.5808 q=0.3261 K" PRt
flexible
T4 |
L lansl :
33 0.4396 4=0.4005 K"+ A% o
High flexible
Juoslaas 4
43 0.4648 q=0.3999 h"45% 2% .ux,»
High flexible
Juoslaas 4
13 0.3804 q=1.0225 1" 2% e
High flexible
Juoslaas 4
23 0.4899 G=0.845 K% 2% .QJ,;
High flexible
B .
L lansl :
33 0.4284 q=0.9551 h"*¥ 2% e
High flexible
Juoslaas 4
43 0.3545 q=1.1881 h*** Bt .QJ?
High flexible
Juoslaas 4
13 0.4260 q=0.5736 h"** 2% e
High flexible
Juoslaas 4
23 03696 q=0.6617 h"**” A% .ux,»
High flexible
L lansl :
33 02791 §=0.8486 1" 2k S
High flexible
Juoslaas 4
43 0.2734 q=0.8817 K7 2 .ux?
High flexible
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Continue Table 3.
Skl Ul e (18 Sl 4 33) 03051 slales . i s s
Irrigation tape code Tested Temperatures (°C) Grading flexible
- B lal
13 0.8107 G=0.4689 1517 oS gy
Very low flexible
- L laal
23 0.8618 G=0.8618 K7 oS iy
P Very low flexible
L lal
33 0.5595 q=0.9145 p0-3595 e
flexible
L lal
43 0.5354 q=0.9904 "3 2k
flexible
L laal
13 0.6890 q=0.3835 h %% oS sl
Low flexible
L laal
23 0.5616 g=0.5432 1 "3 R
YD flexible
L lansl :
33 0.4966 q=0.6195 h " dyoilanil L
very flexible
L laal
43 0.5949 4=0.5283 h " ko
flexible
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Figure 4. The effect of irrigation water temperature on average discharge of seaming tapes.
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Figure 5. The effect of irrigation water temperature on the average discharge of Plaque equipped irrigation tapes.
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Table 4. The relationship discharge — temperature of drip irrigation tapes tested.

sl m b R2 gq=mT+b
Irrigation tape code
ID 0.0767 85.77 0.87 q = 0.0767T + 85.8
I 0.1188 76.21 0.87 q = 0.1188T + 76.2
Tl 0.6588 88.91 0.88 q = 0.6588T + 88.9
T2 0.5800 52.93 0.988 q = 0.5800T + 52.9
T3 0.4643 121.04 0.93 q = 0.4643T + 121.0
T4 0.5698 84.34 0.89 q = 0.5698T + 84.3
B 0.0192 80.90 0.76 q = 0.0192T + 80.9
S 0.2938 71.62 0.93 q= 0.2938T + 71.6
P 0.3700 72.06 0.89 q = 0.3700T + 72.1
YD 0.2286 66.46 0.61 q = 0.2286T + 66.5
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Abstract

Background and Objectives: A drip tape irrigation system is a new pressurized irrigation
system. The performance of this system depends on the choice of irrigation tape and its
hydraulics and lack of attention to it will reduce the irrigation efficiency and water distribution
uniformity, increase the system operating time, and tapes changing constantly. Numerous
factors affect the discharge of the drip tape irrigation, the most important of which are the
changes in pressure and temperature of the irrigation water. Changes in field topography,
unsuitable design of the irrigation system, as well as the use of tapes with long length, cause a
pressure difference between the drippers of the irrigation tapes. Hot water is also considered a
freshwater resource in the world and is used directly for irrigation in some countries. Also, the
water temperature of the laterals pipes exposed to direct sunlight increases significantly. In
some studies, the effect of increasing or decreasing water temperature on the discharge of tapes
of drip irrigation has been studied, but in this study, the effect of water temperature in different
operating pressures on the two types of drip irrigation tapes of seaming and plaque equipped has
been studied and was attempted to present the results as applied equations and compared.

Materials and Methods: In this study, 10 types of drip irrigation tapes were selected from two
types of seaming and plaque equipped with the codes ID, I, T1, T2, T3, T4, B, S, P, and YD.
In each tape, 25 incisions were tested, which every incision included at least 3 dripper units.
The length of each incision was in the range of 100 to 120 cm. In order to investigate the
simultaneous effect of pressure and irrigation water temperature on the discharge of irrigation
tapes, a physical model was designed and built in the Research Laboratory of Water Science and
Engineering, University of Kurdistan.4 different irrigation water temperatures, including 13, 23,
33, and 43 centigrade, were applied to the irrigation tapes at operating pressures of 1 meter to
1.2 times the maximum pressure. All tests were performed according to ISO 9261 and IRISI
6775. General Equations of discharge - Pressure and normalized discharge - Temperature, all
tapes were obtained. To investigate the effect of irrigation water temperature on the discharge of
irrigation tapes, data analysis was performed by SAS statistical software in the form of a
completely randomized block design. Then, if the temperature effect on the irrigation tape
discharge was significant, the mean discharge at different temperatures was compared with the
LSD test at a confidence level of o =0.05.

Results: In all drip irrigation tapes and temperatures studied, the power of the discharge-
pressure equation was greater than 0.2 and less than 0.8, indicating that all the tapes were of the
pressure-non compensating type and their flexibility is in terms of pressure changes desirable
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and acceptable. The effect of temperature on the discharge of all irrigation tapes was significant
(P<0.05) and often increased with increasing temperature. Also, changes in temperature caused
changes in the coefficients of the equations, which, of course, did not have a definite trend. The
sensitivity of plaque equipped drip irrigation tapes to temperature changes was lower than
seaming drip irrigation tapes and had lower discharge changes.

Conclusion: All of the drip irrigation tapes studied are of good quality in terms of sensitivity to
pressure changes. Also, due to the fact that increasing the temperature of irrigation water
increases the discharge of the tapes, it is recommended to use the plaque equipped tapes and
normalized discharge equations proposed by the present study in areas where the changes in
irrigation water temperature are significant.

Keywords: Irrigation water temperature, Plaque equipped drip irrigation tape, Seaming drip
irrigation tape, Tape, Topography
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