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ABSTRACT

Irrigation using the perforated pipes system is a way for furrow and border irrigation, and it has been
perhaps one of the simplest and most effective ways of improving the flexibility and efficiency of water supplies.
The main objective of this work is to study the possibility of utilizing plastic microfilm as a perforated tube for
irrigation. Also, studying some factors that affect water uniformity distribution along perforated plastic microfilm
tubes (PPMT). Plastic microfilm tubes with different diameters of 190, 254, and 320 mm were investigated to use
as perforated tubes for irrigation with orifices diameters of 20, 40, 60, and 80 mm. The obtained results of the tube
diameter of 190 mm generally showed that the pressure head dropped gradually in the perforated plastic microfilm
tube and this dropping trend ended after that increased gradually until the tube ended. The pressure head variation
(Hvar) along the tube was about 31.25% and 25.81 % for orifices diameters of 20, and 40 mm, respectively. The
actual discharge (Qact) Of the orifices were closely varied along the tube length. Meanwhile, the theoretical
discharge (Qt) dropped gradually in the tube. The discharge variation (Quar) along the tube was about 40.49% and
12.06% for orifices diameters of 20, and 40 mm, respectively. The pressure head variation value ranged from 25.81

to 64.71% and the discharge variation ranged from 12.06 to 58.66% for investigation conditions.
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INTRODUCTION

Irrigation using the perforated pipes system is a way for
furrow and border irrigation and it has been perhaps one of the
simplest and most effective ways of improving the flexibility and
efficiency of water supplies. Many significant benefits come with
surface irrigation. A local irrigation system is typically at least
somewhat familiar with how to run and maintain the system
because it is one of the most commonly used. The fact that
surface irrigation systems are less influenced by climatic and
water quality factors is another advantage. The perforated pipe
system is a simplified type of gated pipes system. Gated pipe
irrigation is a type of furrow irrigation in which the conventional
head ditch and siphons are replaced by an above-ground pipeline.
Orifices spaced regularly along the pipeline allow irrigation water
to flow out. Divided manifold flow is demonstrated by a gated
pipeline. Like in any case of manifold flow, the flow in the
pipeline is spatially variable, steady, and decreases to almost zero
at the closed end of the pipeline (Smith et al., 1986). Morcos et al.
(1994), using perforated tubes as a way to increase the
effectiveness of surface irrigation techniques (borders and
furrows). The perforated pipe is primarily made of a field-
manageable, portable line. The pipeline is typically made of
aluminum or PVC and has evenly spaced outlets. An automatic
surface irrigation system with gated pipe, according to Krinner et
al. (1994), can be a very effective way to apply irrigation, with a
water application efficiency of 91%. In using a gated pipe system
for furrow irrigation, Omara (1997) found increase each the
irrigation  application efficiency and irrigation distribution
efficiency to 72.5% and 92 %, respectively. Surface irrigation
methods were developed using a perforated pipe system and
exact land leveling on a sugarcane area in the old valley in Egypt
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(El-Tantawy et al., 2000). The perforated pipes system increases
agricultural production by increasing yield per unit area and by
saving water so that more land can be irrigated. Also, according
to El-Yazal et al. (2002), perforated pipes are preferable for
improving surface irrigation on old lands, particularly in maize
crops under discharge 1.5 I/s for orifice per furrow with slope
0.1%. The perforated pipe system increases yield per unit area
and saves water, allowing for the irrigation of a larger area, both
of which have a positive impact on agricultural production. The
application efficiencies ranged widely, with a mean of 48% and
a range of 17% to 100% and were generally much less than
desirable (Smith et al., 2005). Applying simple, inexpensive
irrigation management techniques that involve increased furrow
flow rates and shorter irrigation times can significantly increase
application efficiencies and decrease deep drainage losses. The
factors affecting the effectiveness of water irrigation, according
to Omara (1997), include the irrigation method, soil type, water
irrigation depth, furrow width, soil texture, land preparation, and
infiltration rate  variability. Otherwise, Hassan (1998)
recommended the length, discharge rate, internal diameter, and
pipe slope of the perforated pipe are the variables that affect the
distribution of water uniformity along the pipe. According to EI-
Awady etal. (2002), Amer et al. (2017), and Gomaa et al. (2019),
the water uniformity distributions along the gated pipe (18 m)
were approximately 96% using the following parameters: gate
spacing 0.75 m., pipe diameter 0.15 m, gate discharge 1.5 LJs,
and initial head 0.5 m. The water infiltrated depth along the
furrow and the uniformity in surface irrigation systems are both
influenced by a variety of engineering factors. These variables
include inlet flow, soil type, furrow slope, length, shape, and
cultivated crop, all of which are design parameters that influence
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water infiltration, advance, depletion, storage, and recession.
Therefore, the distribution of infiltrated water is the result of all
the functions or phases that came before. Osman et al. (2005)
stated that using gated pipes irrigation system results in water
saving by (29.64%, 29.9%, 14.5%, and 19.7%)) for cotton, wheat,
corn and rice respectively compared with traditional surface
irrigation system. Economic studies revealed that the trailing
perforated pipe irrigation system was less expensive than the
gated pipe irrigation system. For wheat and maize, Abousrie et
al. (2019) found that using gated pipe irrigation system increased
the values of yield by 24.4 % and 16.3 % respectively, the water
use efficiency by 26.5 % and 16.7% respectively compare with
traditional surface irrigation system. The trailing perforated pipe
irrigation system reduces soil erosion under the outlets along with
the system, directs irrigation water exit from the opening towards
the irrigation furrows, and can be used to water any types of crops
planted through any furrow spacing (Abdel-hady, 2018). Sayed
et al. (2022) found that the trailing perforated pipe irrigation
system is better than the gated pipe for improving irrigation
efficiency and crop productivity. Where, distribution efficiency
of water was 97.2% for trailing perforated pipe and 95.8% for
gated pipe and water use efficiency increased using trailing
perforated pipe than the gated pipe irrigation system. Irrigation
using the perforated pipes system is a type of furrow and border
irrigation and either rigid or lay flat has been perhaps one of the
simplest and most effective ways of improving the flexibility and
efficiency of canal water supplies.

The main objective of this work is to study the possibility
of utilizing plastic microfilm as a perforated tube for irrigation.
Also, studying some factors that affect water uniformity
distribution along perforated plastic microfilm tubes.

MATERIALS AND METHODS

The present work was carried out at Shebin EI-Komarea.
In order to choose the appropriate parameters for the perforated
pipes such as different tube diameter, orifices diameter, optimum
pressure head and discharge, an experiment has been carried out.
Plastic microfilm 200 micron tubes with different diameters of
190, 254, and 320 mm were investigated to use as perforated
tubes for irrigation with orifices diameters of 20, 40, 60, and 80
mm. The current investigation evaluates developed surface
irrigation systems and their effects on system efficiency using
locally produced perforated plastic microfilm.
Perforated tube system

The pumping unit was attached to the perforated
plastic microfilm via their couples and the control unit. Fig. 1
and Table (1) display the specifications of the perforated
plastic microfilm.
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]

Fig. 1. (A) the perforated plastic microfilm and (B) orifices
material

Table 1. The specifications of the perforated plastic
microfilm material

Type Length, diameter, Thickness, Max. operating
m mm microns head, bar
Plastic microfilm Open  Varied 200 microns 0.6

Evaluation of perforated plastic microfilm

The used tube for the evaluation test was 10 m in
length and along this length, it used bends, a spigot, and a
faucet rubber ring for joining the system as shown in Fig. 2.
The measurements of both orifice flow rate and water head
were done as shown in Figs. 3.

fd/'

(1) From pump delivery

(2) Flange 6 inch

(3) Two valve 6 inch connected by T 6 inch
(4) Pressure gauge

(5) To Perforated Tube

Fig. 2. Control unit of the used perforated plastic
microfilm irrigation syste
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Fig. 3. Measurements of orifices water head and flow rate
Pumping unit and its components

The pumping unit (Fig. 4) consists of a centrifugal pump
that is driven by a diesel engine under various conditions. Suction
pipes that end in non-return valves connect the pumps. Through
a ditch used for treatment, water was supplied. The Perforated
Plastic Microfilm was attached to the discharge side of every
pumping unit. A flow meter, discharge valve, and pressure gauge
were all included on each pumping unit's discharge side in order
to measure the flow head at the pumping head. The specifications
of the pumping unit pump and engine) are shown in Table (2).
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Fig. 4. Engine and pumping unit
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Table 2. The pump unit specification for the irrigation system

Type of Pump Engine speed Engine power Max. discharge Max. operating Suction pipe Delivery pipe
pump made (rpm) (hp) (m%h) pressure (Bar)  Diameter (Inch)  Diameter (Inch)
Centrifugal Diesel Shobra 1460 7.8 1 6 6

Flow rate and pressure head measuring
Measurements of water flow from each orifice were
taken in order to determine the outflow characteristics of the
orifices.
The variation of flow through perforated pipes system
(Qvar) can be determined using the following equation:
Qpar = Omax =~ Qmin U ¢ )

max
Where Qnax is the maximum outlet flow along the lateral line, and Qpin is
the minimum outlet flow along the lateral line.

The pressure head variation through perforated tubes system
(Hvar) can be determined using the following equation:

Hmin
var Hmax ( )

Where Hp is the maximum pressure in lateral line by m, and Hyn is the
minimum pressure in lateral line (m).

The coefficient of discharge could be found out by
collecting the water flowing from the orifice in a tank of
known capacity and also measuring out the head causing
flow, which is kept constant through the experiment. Then
coefficient of discharge (Cq) can be found out according to
Sarao and Khosla, (1980) using the Eq. (3).

Actual discharge

max —

4~ Theoritical discharge’ ®

According to Douglass et al., (1981) the dlscrepancy
between the theoretical and actual discharge due to the loss of
energy between the velocity at the free surface and the velocity
of the orifices, which causes the velocity of the orifices to be
less than that predicted by Torricelli's equation (4).

Q= Ay X Vi, = Ag X Y2 ghuuiuiiovn (@)
Where Q is theoretical discharge (m®/s), A, is the cross section area of the

orifice (m?), Vi is the theoretical velocity (m/s), g is the acceleration
of gravity (m/s?), and h is the pressure head (m).

D=190 mm, d = 20 mm

y =-0.1179x+ 0.322
R*=0.8096
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RESULTS AND DISCUSSION

Evaluation of the microfilm tube diameter of 190 mm
results

The determined and measured discharges (m%h) for
the outlets of the perforated plastic microfilm tube (PPMT)
are presented in Figures 5 and 6 for the tube diameter of 190
mm and orifice diameter of 20 mm. The results data showed
that the range of pressure head was from 0.22 m to 0.32 m.
The pressure head dropped gradually in the perforated plastic
microfilm tube and this dropping trend ended. After that, the
measured pressure head increased gradually until it reached
the perforated plastic microfilm tube end. The relationship
between the pressure head and the perforated plastic
microfilm length decreased to 73 % of the tube length and
after that increased to the end of the tube end. The increasing
of the pressure head at the tube line end due to the back
pressure at the tube line’s end. The pressure head was 0.32 m
at the beginning of the tube and decreased to 0.22 cm at 73 %
of the tube length. After that, the pressure head increased till
the end of tube line. The pressure head variation ranged
between zero cm at the beginning of the perforated plastic
microfilm tube and 0.05 m at the end of the perforated plastic
microfilm tube (Fig. 5). The variation between the maximum
pressure head and the minimum pressure head (Hvar) along
perforated plastic microfilm was about 31.25%. Under field
experiment conditions, the perforated tube system's pressure
head and discharge rate exhibited a decreasing relationship.
At the tube line's end, the discharge rate increased after the
pressure head in the perforated tube gradually decreased.

D=190 mm, d = 20 mm
0.25
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0.00
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-0.20
-0.25

Head Variation[AH/H]

Orrfice length to the total line length [I/L]

Fig. 5. (A) The relationship between the orifice head (m) and (B) the head variation along the orifice length (I/L) for the
tube diameter of 190 mm and the orifice diameter of 20 mm

The results of orifices actual discharge (Qax) Were nearly
varied along the length of the perforated plastic microfilm tube
from 1.879 to 3.158 m*h. The actual discharge variation ranged
between zero m*h at the beginning of the perforated plastic
microfilm tube and 1.07 m*¥h at the end of the perforated plastic
microfilm tube. Meanwhile, the theoretical discharge of orifices
(Qw) dropped gradually in the perforated plastic microfilm tube
and this dropping trend ended. After that, the theoretical
discharge of orifices (Qn) increased gradually until it reached the
end of perforated plastic microfilm tube. The results of theoretical
discharge of orifices decreased to 73 % of the tube length and
after that increased to the end of the perforated plastic microfilm

tube. The perforated plastic microfilm discharge dropped, due to
friction head losses then there was a gradual increase in it due to
the increase in pressure head which counteracted the effect of
friction head losses. Similar results were reported by El-Awady
et al. (2009). The reported results confirmed in general that, the
outflow discharge of the perforated tube along each orifice is
nonuniform; in other words, the variation in the flow velocity and
flow rate in the perforated tube along the tube length is a function
of the orifice location along the tube. Due to the uniform section
of the tube, the tube diameter remains constant along the tube
line, and the tube velocity is proportional to the flow rate. Similar
results were reported by Qin etal. (2017). The discharge variation
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value (Qua) along perforated plastic microfilm was about
40.49%. The discharge coefficient decreased as the pressure head
of orifice and of superimposed head increased. The values from
the tested orifices ranged between 0.71 to 1.31. The discharge
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coefficient ranged between 0.71 for the orifices at the beginning
of perforated plastic microfilm tube, then tended to increase to
1.31 at the end of perforated plastic microfilm tube (Fig. 6).
Similar results were reported by El-Awady et al. (2009).
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Fig. 6. (A) The relationship between the orifice discharge (m3h) and (B) the discharge variation along the orifice length
for the tube diameter of 190 mm and the orifice diameter of 20 mm

The determined and measured discharges (m3/h) for the
outlets of the perforated plastic microfilm tube are presented in
Figures 7 and 8 for the tube diameter of 190 mm and orifice
diameter of 40 mm. The reported results data showed that the
pressure head ranged from 0.23 m to 0.31 m. The pressure head
dropped gradually in the perforated plastic microfilm tube and
this dropping trend ended. After that, the measured pressure head
increased gradually until it reached the end of perforated plastic
microfilm tube. The relationship between the pressure head and
the perforated plastic microfilm length decreased to 65 % of the
tube length and after that increased to the end of the tube. The
pressure head was 0.31 m at the beginning of the tube and
decreased to 0.21 cm at 65 % of the tube length. After that, the
pressure head increased till the end of tube and reached 0.27 m.
As mentioned before, the increasing of the pressure head at the

D= 190 mm, d = 40 mm
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tube line end due to the back pressure at the tube line’s end. The
pressure head variation ranged between zero m at the beginning
of the perforated plastic microfilm tube and 0.06 m at the end of
the perforated plastic microfilm tube (Fig. 7). The variation
between the maximum pressure head and the minimum pressure
head along perforated plastic microfilm was about 25.81%.
Therefore, the discharge regulation outlet the orifices along
perforated plastic microfilm was about 25.81%. Therefore, the
pressure head regulation outlet the orifices along perforated
plastic microfilm was about 31.25%. Under field experiment
conditions, the perforated tube system's pressure head and
discharge rate exhibited a decreasing relationship. At the tube
line's end, the discharge rate increased after the pressure head in
the perforated tube gradually decreased.

D=190mm, d = 40 mm
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Fig. 7. (A) The relationship between the orifice head (m) and (B) the head variation along the orifice length (I/L) for the
tube diameter of 190 mm and the orifice diameter of 40 mm

The results of orifices actual discharge (Qac) Were
nearly varied along the length of the perforated plastic
microfilm tube from 8.856 to 10.152 m*h. The actual
discharge variation ranged between zero m*h at the beginning
of the perforated plastic microfilm tube and 1.11 m*h at the
end of the perforated plastic microfilm tube. Meanwhile, the
theoretical discharge of orifices (Qwn) dropped gradually in the
perforated plastic microfilm tube and this dropping trend
ended. After that, the theoretical discharge of orifices (Qw)
increased gradually until it reached the end of perforated
plastic microfilm tube. The results of theoretical discharge of
orifices decreased to 65 % of the tube length and after that
increased to the end of the perforated plastic microfilm tube.
The perforated plastic microfilm discharge dropped, due to
friction head losses then there was a gradual increase in it due
to the increase in pressure head which counteracted the effect

of friction head losses. Similar results were reported with
small orifices of 20 mm and also by El-Awady et al. (2009).
The reported results confirmed in general that, the outflow
discharge of the perforated tube along each orifice is
nonuniform; in other words, the variation in the flow velocity
and flow rate in the perforated tube along the tube length is a
function of the orifice location along the tube. Due to the
uniform section of the tube, the tube diameter remains
constant along the tube line, and the tube wvelocity is
proportional to the flow rate. Similar results were reported by
Qin et al. (2017). The discharge regulation outlet the orifices
along perforated plastic microfilm was about 12.06%. The
discharge coefficient decreased as the pressure head of orifice
and of superimposed head increased. The calculated values
from the tested orifices ranged between 0.88 to 0.98. The
discharge coefficient ranged between 0.88 for the orifices in
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the middle of the perforated plastic microfilm tube, then
tended to increase to 0.98 at the end of the perforated plastic
microfilm tube (Fig. 8). The results of this orifice diameter are
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in agreement with the results found with the orifices diameter
of 20 mm and also by EI-Awady et al. (2009).
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Fig. 8. (A) The relationship between the orifice discharge (m3h) and (B) the discharge variation along the orifice length
for the tube diameter of 190 mm and the orifice diameter of 40 mm

1. Evaluation of the microfilm tube diameter of 254 mm
results

The determined and measured discharges (m3/h) for the
outlets of the perforated plastic microfilm tube are presented in
Figures 9 and 10 for the tube diameter of 254 mm and orifice
diameter of 60 mm. The results data showed that the pressure
head ranged from 0.06 m to 0.17 m. The pressure head increased
gradually in the perforated plastic microfilm tube until it reached
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the end of perforated plastic microfilm tube. The pressure head
was 0.06 m at the beginning of the tube and increased till the end
of tube and reached 0.17 m. The pressure head variation ranged
between zero m at the beginning of the perforated plastic
microfilm tube and 0.03 m at 26 % of the tube length of the
perforated plastic microfilm tube (Fig. 9). The variation between
the maximum pressure head and the minimum pressure head
along perforated plastic microfilm was about 64.71%.
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Fig. 9. (A) The relationship between the orifice head (m) and (B) the head variation along the orifice length (I/L) for the
tube diameter of 254 mm and the orifice diameter of 60 mm

The results of orifices actual discharge (Qu) Were
nearly varied along the length of the perforated plastic
microfilm tube from 8.172 to 11.664 m*h. The actual discharge
variation ranged between zero m*h at the beginning of the
perforated plastic microfilm tube and 3.465 m*h at 19 % of the
tube length of the perforated plastic microfilm tube (Fig. 10).
Meanwhile, the theoretical discharge of orifices (Qm) increased
gradually in the perforated plastic microfilm tube until it
reached the end of perforated plastic microfilm tube. The
reported results of this tube and orifice diameter are not in
agreement with the results were reported with tube diameter of
190 mm and orifices diameters of 20 and 40 mm and also by
El-Awady et al. (2009). The reported results confirmed in
general that, the outflow discharge of the perforated tube along
each orifice is nonuniform; in other words, the variation in the
flow velocity and flow rate in the perforated tube along the tube
length is a function of the orifice location along the tube. Due
to the uniform section of the tube, the tube diameter remains
constant along the tube line, and the tube wvelocity is
proportional to the flow rate. Similar results were reported by
Qin et al. (2017). The discharge variation (Qwr) along
perforated plastic microfilm (Table 3) was about 41.67%. The
discharge coefficient decreased as the pressure head of orifice
and of superimposed head increased. The values from the tested
orifices ranged between 0.44 to 1.06. The coefficient of

discharge ranged between 1.06 for the orifices at the beginning
of perforated plastic microfilm tube, then tended to decrease till
044 at 26 % of the tube length of the perforated plastic
microfilm tube (Fig. 10). These results are in agreement with
the results were reported with tube diameter of 190 mm and
orifices diameters of 20 and 40 mm and also by El-Awady et
al. (2009).
2.Evaluation of the microfilm tube diameter of 320 mm results
The determined and measured discharges (m®/h) for
the outlets of the perforated plastic microfilm tube are
presented in Figures 11 and 12 for the tube diameter of 320
mm and orifice diameter of 60 mm. The results data showed
that the pressure head ranged from 0.09 m to 0.13 m. The
pressure head increased gradually in the perforated plastic
microfilm tube until it reached 45 % of the tube length, after
that the pressure head decreased gradually until it reached the
end of perforated plastic microfilm tube. The pressure head
was 0.09 m at the beginning and end of the tube and increased
till 45 % of the tube length and reached 0.13 m. The pressure
head variation ranged between zero m at the beginning and
the end of the perforated plastic microfilm tube and 0.05 m at
37 % of the tube length of the perforated plastic microfilm
tube (Fig. 11). The discharge regulation outlet the orifices
along perforated plastic microfilm was about 38.46%.
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Fig. 10. (A) The relationship between the orifice discharge (m?/h) and (B) the discharge variation along the orifice length
for the tube diameter of 254 mm and the orifice diameter of 60 mm
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Fig. 11. (A) The relationship between the orifice head (m) and (B) the head variation along the orifice length (I/L) for
the tube diameter of 320 mm and the orifice diameter of 60 mm

The results of orifices actual discharge (Qa) Were nearly
varied along the length of the perforated plastic microfilm tube
from 7.272 to 13.212 m*h. The actual discharge variation ranged
between zero m*h at the beginning of the perforated plastic
microfilm tube and 4.03 m*h at 45 % of the tube length of the
perforated plastic microfilm tube (Fig. 12). Meanwhile, the
theoretical discharge of orifices (Qm) increased gradually in the
perforated plastic microfilm tube until it reached 45 % of the tube
length, after that the theoretical discharge decreased gradually
until it reached the end of perforated plastic microfilm tube. The
reported results of this tube and orifice diameter are not in
agreement with the results were reported with tube diameter of
190 mm and orifices diameters of 20 and 40 mm and also by EI-
Awady et al. (2009). The reported results confirmed in general
that, the outflow discharge of the perforated tube along each
orifice is nonuniform; in other words, the variation in the flow
velocity and flow rate in the perforated tube along the tube length
is a function of the orifice location along the tube. Similar results
were reported by Qin et al. (2017). The discharge regulation
outlet the orifices along perforated plastic microfilm was about
44.96%. The discharge coefficient decreased as the pressure head
of orifice and of superimposed head increased. The values from
the tested orifices ranged between 0.51 to 0.85. The discharge
coefficient ranged between 0.85 for the orifices at 54% of the tube
length of the perforated plastic microfilm tube, then tended to
decrease to 0.51 at 70 % of the tube length of the perforated
plastic microfilm tube (Fig. 12). These results are in agreement
with the results were reported with tube diameter of 190 mm and
orifices diameters of 20 and 40 mm and also by El-Awady et al.
(2009).

The determined and measured discharges (m3/h) for the
outlets of the perforated plastic microfilm line are presented in
Figures 13 and 14 for the tube diameter of 320 mm and orifice
diameter of 80 mm. The reported results clarified that the pressure
head ranged from 0.06 m to 0.12 m. The pressure head decreased
gradually in the perforated plastic microfilm tube until it reached

the end of perforated plastic microfilm tube. The pressure head
was 0.12 m at the beginning of the tube and decreased till the end
of tube and reached 0.06 m. The pressure head variation ranged
between zero m at the beginning of the perforated plastic
microfilm tube and 0.05 m at the end of the perforated plastic
microfilm tube (Fig. 13). The pressure head variation (H.) along
perforated plastic microfilm tube reported in Table (3) was about
50.0%.

The results of orifices actual discharge (Qax) Were nearly
varied along the length of the perforated plastic microfilm tube
from 5.328 to 12.888 m*h. The actual discharge variation ranged
between zero m*h at the beginning and end of the perforated
plastic microfilm tube and 4.932 m3h at 54 % of the tube length
of the perforated plastic microfilm tube (Fig. 14). Meanwhile, the
theoretical discharge of orifices (Qr) decreased gradually in the
perforated plastic microfilm tube until it reached the end of
perforated plastic microfilm tube. The reported results of this tube
and orifice diameter are not in agreement with the results were
reported with tube diameter of 190 mm with orifices diameters
of 20 and 40 mm, and also by El-Awady et al. (2009). The
reported results confirmed in general that, the outflow discharge
of the perforated tube along each orifice is nonuniform; in other
words, the variation in the flow velocity and flow rate in the
perforated tube along the tube length is a function of the orifice
location along the tube. Similar results were reported by Qin etal.
(2017). The discharge regulation outlet the orifices along
perforated plastic microfilm was about 58.66%. The discharge
coefficient decreased as the pressure head of orifice and of
superimposed head increased. Rates from the tested orifices
ranged between 0.25 to 0.57. The discharge coefficient ranged
between 0.25 for the orifices at 87% of the tube length of the
perforated plastic microfilm tube, then tended to increase to 0.57
at 45% of the tube length of the perforated plastic microfilm tube
(Fig. 14). These results are in agreement with the results were
reported with tube diameter of 190 mm and orifices diameters of
20 and 40 mm and also by EI-Awady et al. (2009).
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a. Results of pressure head and discharge variation

The pressure head variation (Hwr) and discharge
variation (Quar) between the outlets of the perforated plastic
microfilm orifices are presented in Tables (3) for the different
tube diameter and orifice diameter. The reported results
clarified that the variation between the maximum pressure
head and the minimum pressure head (Hvar) along perforated
plastic microfilm ranged from 25.81 to 64.71%. Otherwise,
the minimum value of the pressure head variation (Hya)
reported for the perforated plastic microfilm diameter of 190
mm with orifice diameter of 40 mm. While the maximum
value of the pressure head variation (Hvar) was reported for the
perforated plastic microfilm diameter of 254 mm with orifice
diameter of 60 mm. Also, the reported results clarified that the
discharge variation (Qvar) along perforated plastic microfilm
ranged from 12.06 to 58.66%. Similarly, the minimum value
of the discharge variation (Quar) reported for the perforated
plastic microfilm diameter of 190 mm with orifice diameter
of 40 mm. But the maximum value of the discharge variation
(Quar) was reported for the perforated plastic microfilm
diameter of 320 mm with orifice diameter of 80 mm. The
reported results showed that the perforated tube's discharges
varied by about 58.66 % between their maximum and
minimum values. Because of this, the discharge regulation of

the orifices along the perforated tube was approximately
58.66 %, which was relatively lower than other values
reported in the literature but similar to EI-Awady et al. (2009).
Table 3. The evaluation results of pressure head and orifice
discharge for the perforated plastic microfilm

Tube diameter (mm) 190 254 320

Orifice diameter (mm) 20 40 60 60 80
Hvar (%) 3125 2581 6471 3846 50.00
Quvar (%) 4049 12.06 41.67 4496 58.66

CONCLUSION

The main objective of this work is to study the possibility
of utilizing plastic microfilm as a perforated tube for irrigation.
Also, studying some factors that affect water uniformity
distribution along perforated plastic microfilm tubes. Plastic
microfilm tubes with different diameters of 190, 254, and 320
mm were investigated to use as perforated tubes for irrigation
with orifices diameters 20, 40, 60, and 80 mm. The reported
results showed that, the variation between the maximum pressure
head and the minimum pressure head (Hv) along perforated
plastic microfilm tube was about 31.25% and 25.81 % for the
tube diameter of 190 mm with orifices diameter of 20, and 40
mm, respectively. The actual discharge of the orifices (Qax) Was
nearly varied along the tube length. Meanwhile, the theoretical
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discharge (Qw) dropped gradually in the tube and this dropping
trend ended after that increased gradually until the tube ended.
The discharge variation (Quar) along perforated plastic microfilm
tube was about 40.49% and 12.06% for the tube diameter of 190
mm with orifices diameter of 20, and 40 mm, respectively. The
minimum value of the pressure variation (Hva) reported for the
perforated plastic microfilm diameter of 190 mm with orifice
diameter of 40 mm. While the maximum value of the pressure
variation (Hvar) was reported for the perforated plastic microfilm
diameter of 254 mm with orifice diameter of 60 mm. The
minimum value of the discharge variation (Q.a) reported for the
perforated plastic microfilm diameter of 190 mm with orifice
diameter of 40 mm. But the maximum value of the discharge
variation (Quva) Was reported for the perforated plastic microfilm
diameter of 320 mm with orifice diameter of 80 mm. From the
reported results, it can be concluded that the perforated plastic
microfilm can be used as a perforated tube for improving surface
irrigation efficiency.
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