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DRIPPER DIS41/h
I ntegrated self pressure compensated

1 IDENTIFICATION AND BRIEF DESCRIPTION OF THE DRIPPER
Brand: DIS-PC
Type PC 4 1/H integrated salf pressure compensated

Manufecturer: DIS—Drip Irrigation SystemsLtd.
5125-A Renaissance Ave.
San Diego, CA 92122
USA

Supplier:
in
France

The D 1 S- PC 4 |/h, a pressure compensaied dripper is integrated in a pipe of 16mm
outsde diameter. According to the manufacturer, the dripper’s flow rae is 22 I/h a a
range of pressure between 0.7 to 4 bar. The pacing between drippers aong the dripline is
variable, depending on the type of cropsto be watered.

2 Tests

The test of the drippers was intended to determine

- the manufacturing uniformity (homogeneity),
- pressure (M) VSflow rate (I/h)

21 MANUFACTURING UNIFORMITY (HOMOGENEITY)

In micro-irrigetion, a dripper has to comply with a very accurae technica Specification,
indicated by the manufacturer, namdy the vadue of the ddivered flow rae a a reference to
pressure or nomind pressure,

For the dripper under test the flow rate vaue, according to the manufecturer, is 38 I/h & a
pressure between 0.7 to 4 bar.

The manufacturing uniformity te condds of flow rae tets of 25 emitters sampled a
random, under the conditions defined in 1SO 9260 regarding: “distribution devices for
micro-irrigation: specifications and test methods’.

The manufacturing uniformity is evaluated based on the variaion coefficent CV, according
to the following dasses and dassfication.
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Vdueof CV 0 5 10 15
In%

Classfication
By dass excdlent good poor Bad

211 Tes Conditions

The 25 drippers have been numbered in advance, then inddled in groups of 5, s0 as to
condtitute 5 pieces of dripline with adjusteble flow rate at the inlet.

The feading of the 5-dripline pieces was achieved by a multiple-cdl dectricad pump group
equipped with an adjudable flow rate by-pass, drawing water from a 500 | tank. The
driplines were protected upstream by a screen filter of 80 nm. the test pressure was
controlled by an eectronic pressure sensor at the head of each dripline. The pressure was
kept congtant by a computer controlled autometic valve.

The test pressure was 2.5 bar. The emisson rate for each dripper was measured by the
volume collected in a test tube of about 2 liters. A pressure sensor at the base of eaech test
tube enabled the measurement of the collected volume. The callecting time was indicated
by the dlock of the micro-computer.

The temperature of water during tests has been mantained automaticdly a 23° with a
maximum deviation of plusminus 1-degree.

212 Tesreaults

A number of factors have been cdculaed based on these messurements, enabling to
evaduae the manufecturing uniformity of the emitter. These vaious results are shown in
the table below.

Nomind flow raegninl/h, a 1 bar 3.8
Number of tested drippers 25
Test pressurein MWC 25
Water temperaurein C° 23
Mean emisson rate 3.66
Maximum flowraeinI/h 383
Minimum flow ratein I/h 347

Devidion of mean flow rae from
nomind flow ratein %

gn-—qgn
---------- x 100 = -3.68
gn
How rate varigion index (CV) in % 2.3

The andyds of the above leads to the conduson of an excdlent manufacturing uniformity
(CV<5%). The declared nomind flow rate is bigger than the measured flow rate.
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Manufacturing consistency
Dripper DIS - Type PC4 - Nominal flow rate 3.8 I/h

Flow rate (I/h)

1 2 3 45 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
Number of drippers

22 THEPRESSURE — FLOW RATE RELATIONSHIP

2.2.1 Theformula of reationship

The rdationship between the flow rate q of a dripper and the pressure h in the dripline can
be expressed in the following equation:

g=kxh

k and x are two condants, characterizing the emitter hydraulic performance.

Subsequently:

Logg—logk + x x logh

Thevduedf k and x may be obtained by usng the method of minimum squares

A logg x A (logh)? - A (logg x logh) x A logh

mxa (logh)?— @ logh)?

mx & (logg x logh) - & logg x & logh
X:

mxa (ogh)’ - @ loghy?
m is the number of measured pars of g and hi
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222 Tes conditions

Smilalyto the previous one this tet has been peformed in accordance with the
specifications of 1S0 9260 regarding the pressure compensated drippers.

The 25 drippers of the previous test have been numbered by increasing order according to
measured flow rates, from 1 to 25 (the number 1 being assigned to the dripper with the
lowest emission rate, the number 25 to the dripper with the highest flow emission).

The testsintended to establish the relaionship flow rate — pressure have been performed on

al 25 emitters. The tests have been performed a heighten different pressurelevels: 5—10
—15-20-25 — 30 — 35 and 40 meters of water column with increase and decrease vaues
of pressure.

The flow rates have been measured in the same way asfor the previous ted.
223 Measurements

The mean flow rate vaues of the 25 drippers for each pressure leve areindicated in the
table below.

Pressure Mean flow rate gn gm—an
InmCE Inlh | e x 100
On
(in %)

S 310 -18.51
10 4.07 7.15
15 3.79 -0.39
20 3.79 -0.2
25 3.62 -4.87
30 3.58 501
35 355 -6.71
40 3.62 -4.79

224 Results
The tolerance to pressure varidionsis eva uated based on the vaue of the exponent x in the
flow rate — pressure formula :

g=kxh
There are two different dassfications, one for the pressure compensated emitters and the
other for the non pressure compensated emitters.

Non pressure compensated emitters

Vdueof x 0.2 05 0.6 0.8
Evduation Very tolerant Tolerant Sightly tolerant Vay dightly
by class tolerant
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Pressure compensated emitters

Vdueof x 0 0.05 0.1 0.15 0.2
Evduation Very good Good Poor Bad Out of
by class Spec.

The vaues of k and x in a foomula like g = k x h* may be obrained by using the method of
minimum sguares mentioned above, gpplied to various messured pairs of mean flow rate/

pressure.
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Flow in I/h

Flow rate pressure : relationship
Dripper DIS — Type PC 4 pressure compensated

.

y = 3.317x%0%1
R? = 0.075
5 10 15 20 25 30 35 40

Pressure in mce

Theformula obtained has the expresson :
q=3.32x h03

With a corration index R?=0.075
Theflow rate g isin liters per hour and the pressure isin meters fo water column.

Since the vaue of the pressure s exponent islower than 0.05, the self compensating
pressure os this dripper is consdered as very good.

Aix en Provence
September 1998
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