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ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
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Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
sk of technical committees is to prepare International Standards. Draft International Stang
the technical committees are circulated to the member bodies for voting.| Publication a
Standard requires approval by at least 75 % of the member bodies casting a-vote.
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was prepared by Technical Committee ISO/TC 23, Tractors ‘and machinery for agriculturg
committee SC 18, Irrigation and drainage equipment and systems.

edition cancels and replaces the first edition (1SO(8224-1:1985), which has been techn

nsists of the following parts, under the generakltitle Traveller irrigation machines:
Dperational characteristics and laboratory and field test methods

Softwall hose and couplings — Test methods

This correct

The Freinch title has been corrected.

A redu

Cross-rg¢ferences have béen corrected.
A typogfaphical errorin-the title of Figure 6 has been corrected.
The y-akis legend fo Figure 7 d) has been corrected to indicate travel speed.

The arrgws indicating pressure and flow rate in Figure 7 €) now correspond to the appropriate longituy
variations-shewn on the graph.

d version of ISO 8824-1:2003:incorporates the following corrections.

ant reference to the-three travelling rate settings has been deleted from 6.2.2 b).
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The reference to the role of the third pressure gauge In 6.2.4 has been clarified.

In 8.4.3.1 d), the explanation of the ratio has been given its true sense. The same has been done in

respect

of the different ratio mentioned in 8.4.3.2.
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Traveller irrigation machines —

Part 1:
Operational characteristics and laboratory and field test
methods

1 [BScope

This|part of ISO 8224 specifies the operational characteristics of, and laboratery and field test methods for,
travgller irrigation machines. It includes

— ser-oriented technical information for inclusion in the manufacturer's accompanying product |iterature,
— |aboratory test procedures for evaluating the uniformity of{water application on an irrigatgd strip by a
machine operating within a specified range of conditions:and for determining the maximuym travelling

rates the drive mechanism is able to achieve in responsé.to specified operating conditions, arnd

— field test procedures for determining the uniformity~of water application on a given irrigated strip under
ocal conditions prevailing in the field at time of testing.

It is @pplicable only to traveller irrigation machines and not to other types of irrigation machine su¢h as centre-
pivo and moving lateral irrigation machines;

2 Normative references
The |following referenced documents are indispensable for the application of this document. For dated
references, only the edition) ‘cited applies. For undated references, the latest edition of the referenced
docyment (including any‘amendments) applies.

ISO [749-2:1990, Arrigation equipment — Rotating sprinklers — Part 2: Uniformity of distributjon and test
methods

ISO B026, . Agricultural irrigation equipment — Sprayers — General requirements and test method

2

ISO (14545, Agricultural irrigation equipment — Centre-pivot and moving lateral irrigation machines with
sprayer or sprinkler nozzles — Determination of uniformity of water distribution

3 Terms, definitions and symbols
For the purposes of this document, the following terms, definitions and symbols (see Table 1) apply.

31

traveller irrigation machine

machine designed to irrigate a field sequentially, strip by strip, by causing, through various coiling techniques,
a cart equipped with a travelling water distribution system (sprinkler or gun-type sprinkler, combination of
sprinklers and guns, boom with set of sprinklers, sprayers or other kinds of water distribution devices) to travel

© 1SO 2003 — Al rights reserved 1
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across a field, and which is intended to be moved to, and operated from, several supply points established in

advance in t

he field

NOTE There are three types of traveller irrigation machine, each having a structure that includes a reel, spool or
winch and a travelling water distribution system.

— Type 1 traveller irrigation machines feature a stationary reel with a hydraulic motor that coils and drags a distribution
tube and a travelling cart that supports a water distribution system — commonly referred to as “reel machines” (see

3.2).

— Type 2 traveller irrigation machines feature a travelling winch with a hydraulic motor that supports a water distribution
system, coils a tow cable and drags a distribution hose — commonly referred to as “travellers” (see 3.3).

ines”

blling
b the

— Type 3 fraveller irrigation machines feature a travelling reel that supports a water distribution system witri self-

propelled wheels and coiling a stationary distribution tube — commonly referred to as “self-propelled reel. mac

(see 3.4] — or they can be engine-driven machines.
3.2
reel machine
type 1 traveller irrigation machine featuring a stationary reel coiling a distribution tube that drags a trav
cart on which is installed a water distribution system (most often a gun-type sprinkler) and carries water t
water distribption system
See Figure 1.

I L 6
=1
5— | |
o) _L ZZ:ZZ:ZZ:ZZ:ZZ:ZZ%
1
3 2
Key
1 water solrce
2 stationary reel
3 source cgnnéction conduit/hose
4  distributidn_tube — dragged
5 cart
6 water distribution device or system — gun, sprinkler, boom (on cart)
7  direction of movement
Figure 1 — Sketch of operating type 1 traveller irrigation machine — Reel machine

3.3
traveller

type 2 traveller irrigation machine featuring a travelling winch with hydraulic motor supporting a water
distribution system, which coils a cable and drags a distribution hose

See Figure 2.
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12 L 3 5 6

Key

tpw cable anchor

tpw cable

dart

Water distribution device or system — gun, sprinkler, boom (on cart)
W}ater source

distribution hose — dragged

direction of movement

N O O WN -

Figure 2 — Sketch of operating type 2 traveller irrigation machine — Traveller

34
self-propelled reel machine
type[3 traveller irrigation machine featuring a stationary “distribution tube that carries irrigation water to a
travglling structure accommodating a reel on which the distribution tube is coiled, a drive train, self-propelled
whegls and water distribution system

See Figure 3.

1 2

5

Key
1 water source
2 distribution tube
3  self-propelled structure
4  water distribution device or system — gun, sprinkler, boom (on self-propelled structure)
5 direction of movement

Figure 3 — Sketch of operating type 3 traveller irrigation machine — Self-propelled reel machine
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3.5
water distribution system

sprinkling and travelling part of a traveller irrigation machine through which irrigation water is distributed and

applied over a strip

EXAMPLE Sprinkler, gun-type sprinkler, combination of sprinklers and gun-type sprinklers, boom with set of

sprinklers or sprayers

3.6

field resistance coefficient
[24

coefficient characterizingtheresistance
water distribption system is travelling along a strip

3.7
distribution| tube

in-field supply tube

polyethyleng tube

supply line that conveys irrigation water along an irrigated strip to the water distribution’ system of a ty
traveller irrigation machine (reel machine) and to the self-propelled structure of a-type 3 traveller irrig
machine (self-propelled reel machine), and which can be partly lying on the field and partly coiled on the g

3.8
distribution hose

softwall distrjbution hose

in-field supply hose

supply hose[that conveys water from an irrigation water source along a strip to the water distribution systg
a type 2 traveller irrigation machine (traveller)

3.9
source conhection hose

source conngction conduit

supply conduit or hose used to connect an irrigation water source to the stationary structure of a ty
traveller irrigation machine (reel machine)
3.10
irrigation st
lane
portion of a
decametres wide by a few hundred metres long with an effective zone wetted by the water distribution sy
that significgntly exceeds the.dimensions of the strip and especially the width; some overlapping of the w|
patterns ovdr adjacent strips/often being required to maintain an acceptable uniformity of water applic]
over the entire field

rip

3.1

pe 1
ation
pool

m of

pe 1

ield irrigated sequentially by a traveller irrigation machine, typically consisting of a rectangle a few

stem
ctted
ation

irrigation strip’width
lane width

strip spacing
spacing between strips, i.e. distance between two adjacent travel paths of a cart

3.12
travel path

path within a strip where the water distribution system is supported during its irrigation travel on wheels or

skids and where the distribution tube, distribution hose or tow cable is laid in contact with the field
dragged

and
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length of travel

distance a traveller irrigation machine moves along its travel path within a strip, from starting point to final stop
position, not exceeding the length of the distribution tube in the case of types 1 and 3 irrigation machines or
twice the length of the distribution hose in the case of type 2

3.14

spool

component of a traveller irrigation machine, consisting of a drum with flanges, rotating on an axial shaft and
designed for storing the part of the distribution tube (types 1 and 3 irrigation machines) or tow cable (type 2
|rr|gat|on machmes) not Iy|ng in contact with the field; in the case of certain type 2 traveller |rr|gat|on machines,

ana

See

3.15

coefficient of variation

C

V .
ratio

JUII.IUI Idl bUIII}JUIIUIIl UUnyI IGU IUI DLUI II Y I.IIU UIbLl IUUI.IUII IIUDU WIIUII l.I 1T Illdbl III 1T Ib IIUI. Il I Igdl ]g

Figure 4.

of the standard deviation to the mean of a variable that is repeatedly measured
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A B C
od
1
2
3
L
5
6
I
L ref.
Key
A structure 1 spool drum
B distributign tube 2 shaftof‘spool
C cartortrglley 3  brakes of spool
C; current cart or trolley position 4 - (control device for water distribution system travel
C, most distant cart or trolley position 5™ machine-source connection hose (supply hose)
6 spool support — fixed or orientable turntable
7 wheel
8 chassis
9 external power shaft
10 stabilizer legs
11 distribution tube guide mechanism
12 cart (or trolley) lifting device
d  spool drum diameter 13 hydraulic drive (turbine or piston) and drive train
& distributign tube outer diameter 14 distribution tube (usually polyethylene tube)
L distributign tube reference length 15 cart skid
L current length of mévinhg portion of distribution tube 16 water distribution system — irrigation sprinkler(s),
laid down and dragged on field sector-adjustable gun-type sprinkler, boom or othe
system
17 cart wheel

Figure 4 — Type 1 traveller irrigation machine (reel machine) — Main parts
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Table 1 — Symbols

Symbol Description Unit
d Spool drum diameter m
E Irrigation strip width, also called strip spacing m
F Field resistance force N

Fpench | Actual resistance force applied using the bench N
Fref Desired resistance force N
hge Mearapptication-depth-attine+eoliceted-whitethe-water-distribution-systerm-travels mm

a segment equal to the wetted radius
hhs Mean application depth averaged over the strip mm
hga Gross application depth mm
hgpseq | Gross application depth over a segment mm
{; Reference application rate for line i mm/h
L Reference application rate for the strip mm/h
L Length of part of the distribution tube or distribution hose lying on thefield and dragged m
(types 1 and 2), or length of part of distribution tube lying on the field (type 3)

Llss | Length of the distribution tube or hose m
yi N Length of the strip m
Lybvel | Travel distance of the water distribution system (m)

P Weight per unit length of the distribution tube or hiosé when full of water N/m

Pria | Total weight of the traveller irrigation machinewhen full of water N

Test flow rate m3/h
Rlet | Wetted radius
Spacing between collectors on a-ine
" Duration time for irrigation h
Travel speed of the waterdistribution system m/h
: Travel speed of the water distribution system at line i, computed as the mean travel speed m/h
over a segment.equal to the wetted radius
A Travel speed)of the water distribution system computed as the mean travel speed over m/h
the strip
Field resistance and slope coefficient (dimensionless)
Alkeq Segment length (travel distance across a segment) m
AWsegD | Volume of water distributed over a segment m3
%) Distribution tube or hose diameter mm

© 1SO 2003 — Al rights reserved 7
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4 Functional aspects and technical information

The recommended range of operation and other functional aspects relevant for the users of the traveller
irrigation machine shall be specified and included in the documentation accompanying the traveller irrigation
machine. These shall include at least the following specifications:

a) recommended minimum and maximum working pressures at the machine inlet connection;

b) recommended maximum permissible pressure in any situation at the machine inlet;

¢) recommended minimum and maximum flow rates;

d) distribufion characteristics of the recommended water distribution system or systems;
e) length, giameter and wall thickness of the distribution tube or distribution hose;

f)  recommended maximum road towing speed;

g) recomnjended maximum land gradient when operating;

h) recomnjended maximum coiling speed;

i) recommnended maximum external power shaft speed, if applicable;

j)  safety instructions;

k) operating instructions.

5 Test specifications

5.1 General

The tests inglude

— laboratgry uniformity tests (see Clause 6),
— laboratgry drive tests (see Clause 7), and
— field uniformity tests (see/Clause 8).

Conduct the] tests in@ccordance with the following specifications for test liquids and machine samplind and
preparation.

5.2 Test liquid

5.2.1 General

Traveller irrigation machines are intended to operate with unfiltered or coarsely filtered irrigation water that
may occasionally or continuously carry clogging materials of various types, sizes and concentrations.
Consequently, traveller irrigation machine hydraulic control lines or hydraulic drive circuits are often equipped
with filters or centrifugal separators.

8 © ISO 2003 — Al rights reserved
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5.2.2 Field uniformity tests

For the standard test liquid in field uniformity tests, use the irrigation water available on the test field,
unmodified for the purpose of the test by filtration, injection of chemicals or by any other process, unless
specifically requested by the client.

5.2.3 Laboratory uniformity and drive tests

For the standard test liquid in laboratory uniformity tests and laboratory drive tests, use irrigation water at a
temperature of between 4°C and 35°C, in which the concentration of clogging materials is not more than 1 g/l
and which has passed through

— B 5 mm aperture screen, if the water distribution device is a gun-type sprinkler, or

— B 500 ym aperture screen, if the water distribution device is not a gun-type sprinkler
Optipnally, upon client request, after running the traveller irrigation machine reference tests with the standard
test liquid, the tests may be run again with water having an increased range of sizes-or concentratjons, or both,

of clogging materials, or with other liquids together with extended information on the traveller irrigation
machine's performance.

5.3 | Calculation of field resistance coefficient

Calcllate the value of the coefficient, «, characterizing the resistance drag force exerted by the field on a
travgller irrigation machine when its water distribution system travels along a strip, as follows.

— For types 1 and 2 traveller irrigation machines: as.the ratio between the field resistance force and the
weight of the part of the distribution tube or hose |ying on the field and being dragged at that time, using

he equation
F
o =
PxL
where

a is the field resistante coefficient (dimensionless);
F s the field registance force, in newtons;

P is the weight'per unit length of the distribution tube or hose full of water, in newtons per metre;
L is thedength of that part of the distribution tube or hose lying on the field and draggedl, in metres.

— For type\3.traveller irrigation machines: as the ratio between the field resistance force and the weight of
he machine inclusive of the coiled part of the tube, using the equation

— F
) [PTotaI - (P x L)J
where
a is the field resistance coefficient (dimensionless);
F is the field resistance force, in newtons;
P is the weight per unit length of the distribution tube or hose full of water, in newtons per metre;
L is the length of that part of the distribution tube or distribution hose lying on the field, in metres;

Prota is the total weight of the traveller irrigation machine full of water, in newtons.

© 1SO 2003 — Al rights reserved 9
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5.4 Sampling and general preparation of test traveller irrigation machine

5.41 Type tests

a)

c)

d)

e)

5.5 Specific machines

Select the sample traveller irrigation machine to be tested from a series of products representative of
the model, unmodified for the purpose of the tests. Select water distribution system components
(e.g. nozzles) in accordance with the manufacturer's operating instructions and to meet pressure
test conditions.

Ensure that the traveller irrigation machine supplied for test purposes and the accompanying technical
and operating documentation are the same as delivered by the manufacturer to users.

Visually] check the traveller irrigation machine to be tested for conformity with the data providéed)by the
manufagturer in the manufacturer’s literature and report any deviations from those data.

Describp the necessary actions for making the settings for the traveller irrigation machine;

Test thg traveller irrigation machine in accordance with the manufacturer’s operatingdnstructions.

A specific tfaveller irrigation machine, submitted for evaluation for field-of laboratory uniformity of water

application gr drive performance, may be selected by the client.

6

6.1

6.1.1 Purpose

Laboratory uniformity tests

General

These tests| of the uniformity of water application reproduce, in the laboratory, the typical operation|of a
traveller irrigation machine of a given type and water distribution system along the entire length of travel gf the
distribution qystem for a number of specific standardized conditions covering the machine's range of operation.
They enablg monitoring of all performance parameters, including hydraulic and power conditions and trayel of
the water distribution system along\the strip, and the determination of the reference traveller irrigption
machine's wWater distribution performance by characterizing its water application pattern under zero-torlow-

wind conditipns along the entire\strip.

6.1.2 Preparation

Prior to the {est, selecivthe appropriate water application test data for the installed water distribution system in
accordance with. International Standards for these water distribution systems (see ISO 7749-2 and ISO 8026),

under zero-tp-low-wind conditions.

Select the test strip dimensions, i.e. length, Lg, and width, E, of the test strip, as follows.

a)

b)

10

Select Lg for the test of not less than the length of travel, Ly,,¢. Of the water distribution system. Ensure
that Ly 4ye for the test is not less than 90 % of the length, L+, of the distribution tube (types 1 and 3) or
tow cable (type 2). Ensure that Li,,,¢ falls entirely within L.

Select E for the test in accordance with the manufacturer’s operating instructions.

© ISO 2003 — Al rights reserved
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6.1.3 Type tests

The type tests are performed under a set of 11 laboratory test conditions covering the range of operating
conditions and settings declared by the manufacturer (see 6.2.2 and Table 2). Consequently, the test report
and conclusions shall reflect that the traveller irrigation machine was tested for uniformity of water distribution
in the laboratory in accordance with this set of 11 laboratory uniformity test conditions.

6.1.4 Basic tests

The basic tests are used to estimate on a preliminary basis the water distribution performance that would be
determined by the full set of type tests. The test conditions to be satisfied in the basic tests shall consist of test
conditions 2, 6 and 10 (see Table 2) and one other test condition to be selected by the manufactlirer from the
set df 11 test conditions.

The [test report and conclusions shall reflect that the traveller irrigation machine was tested for juniformity of
watef distribution in the laboratory — not for the entire set of 11 test conditions, but.only for a limited number
of sglected conditions: test conditions 2, 6, 10 and the other, selected, test condition.

6.2 | Test conditions

6.2.1 General
This| test is performed on a standard and fully operational tfaveller irrigation machine (unlgss specified
othefwise by a client), ready for use in the field and including:all of its operative parts and accessories. The
laboratory test conditions reflect three different types of operating conditions:
— field resistance conditions,

— [machine supply water conditions, and

— Fponditions for setting directly or indirectly-travelling speed for the water distribution system.

6.2.4 Combined test conditions

The |11 laboratory uniformity test) conditions given in Table 2 cover at least part of the machipe operating
range recommended by the ‘manufacturer for field resistance (see 6.2.3), machine supply water pressure
(see|6.2.4) and travel speed (see 6.2.5). They are as follows:

a) pne test conditienZ(the reference condition, or test condition 1) in the middle of the operating range for
ravel speed,/field resistance and machine supply water pressure with a medium travel spegd setting, a
medium lowfield resistance coefficient and a medium supply water test pressure setting;

b) pine test conditions (test conditions 2 to 10) with three travel speed settings, a mediym-high field
resistance coefficient, and three machine supply water test pressures;

c) one test condition (test condition 11) with a low travel speed setting, a medium-low field resistance
coefficient and a high machine supply water test pressure.

These test conditions are applicable to types 1 and 2 traveller irrigation machines with gun-type water
distribution systems.

© 1SO 2003 — Al rights reserved 1
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Table 2 — Type test conditions for types 1 and 2 machines (with gun-type water distribution systems)

Condition | Machine travel speed setting | Field resistance coefficient | Pressure to machine inlet
No. m/h a MPa
1 30 (medium) 0,5 (medium-low) 0,8 (medium)
2 (basic) 10 (low)
3 30 (medium) 1,0 (high)
4 50 (high) @
5 10-Hows
6 (bapic) 30 (medium) 0,8 (medium-high) 0,8 (medium)
7 50 (high) @
8 10 (low)
9 30 (medium) 0,6 (low)
10 (bgsic) 50 (high) @
11 10 (low) 0,5 (medium-low) 1,0 (high)
@ If the maximum recommended speed setting is below 50 m/h, use the maximum recémmended speed setting.

6.2.3 Sim
The laboratg

a) The si

lated field resistance conditions

ry uniformity tests shall be conducted under the follewing assumptions.

ulated field is flat and level, so that the nozzleer nozzles of the water distribution system c3

n be

assumed to remain at the same elevation over Lg.,e, With a slope tolerance of £ 1 % along the travel

path.

b) The field resistance force that the operating traveller irrigation machine must overcome meets

followin

1) forftype 1 (reel machines), the\field resistance force shall be proportional to the length of distrib

j specific requirements for each type of traveller irrigation machine:

the

ution
f the

ution
b the

eight
vater

The field resistance coefficient, &, combines friction and slope effects to characterize the comprehensive force
induced by the field resistance, slope or both. The test shall be run for two field resistance conditions.

The values of « applicable for laboratory uniformity tests of types 1 and 2 traveller irrigation machines shall be
in accordance with Table 3.

For type 3 machines, two values of « shall be selected to reflect medium-high and medium-low field
resistance and slope conditions. These values shall be determined from preliminary experiments or test

literature.

12
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Table 3 — Laboratory uniformity test field resistance coefficient values
for types 1 and 2

Field resistance L .
Field resistance o Typical interpretation
condition number
Type 1 | Type 2 Field resistance and slope conditions
1 0,8 Medium-high
2 0,5 Medium-low
NOTE The typical values of « observed in practice usually range from 1,0 (high) to 0,3 (low).

6.2.4 Machine supply water conditions

6.2.4.1 General

The machine supply water conditions consist of the pressure delivered to the inlet'of. the machine|and the flow
capgcity of the water distribution system at this pressure, as determined-by; and discharged from, the
apprppriately sized nozzle or nozzle package.

Condluct the tests under three machine supply water test pressure conditions at the inlet td the source
connection hose. Select these test pressures to represent the rangé-of working pressures recofnmended by
the manufacturer.

6.2.4.2 Test pressures

6.2.4.2.1 Machine supply water test pressure conditions

The fthree machine supply water test pressure conditions associated with the appropriate water distribution
system nozzle package are

— [medium test pressure, for characterizing the performance of the traveller irrigation machine yunder typical
working pressure conditions — usually in the middle of the range of working pressures reconmended by
he manufacturer and possibly corresponding to the pressure used for machine design,

— minimum test pressure, for characterizing the performance of the traveller irrigation maghine at the
ow-pressure end of the range of working pressures recommended by the manufacturer, and

— maximum test pressure, for characterizing the performance of the traveller irrigation maghine at the
high-pressure end-of the range of working pressures recommended by the manufacturer.

In all three cases,maintain supply water pressure conditions at the required test values throughqut the tests,
with pn accuracy'in accordance with 6.3.1.

6.2.4.2.2. ' Machines with gun-type water distribution systems

For machines with a gun-type water distribution system, employ the test pressures 0,6, 0,8 and 1,0 MPa and
select a gun nozzle selected to allow a pressure at the inlet of the gun sufficient to insure proper operation and
acceptable transverse uniformity performance in water application — usually a gun inlet pressure of 0,4 MPa
to 0,5 MPa.

6.2.4.2.3 Machines with sprinkler- or boom-type water distribution systems

For machines with a water distribution system other than a gun-type water distribution system, set the medium
test pressure as follows.

— For sprinkler-type water distribution systems, the medium test pressure for the supply water shall be

0,6 MPa. Select the nozzle package so that the sprinkler inlet pressure conforms to the manufacturer’s
specifications.
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For boom-and-spray-type water distribution systems, the medium test pressure for the supply water shall

be 0,4 MPa. Select the nozzle package so that boom nozzle pressure conforms to the manufacturer’s
specifications.

Select the minimum and maximum test pressures according to the manufacturer’s literature by agreement

between clie

nt and tester.

6.2.5 Travel speed condition settings

Run the tests for the required values of field resistance coefficient conditions and machine supply water
conditions, at three standard settings for travel speed, v, of the water distribution system covering the range of

the settings

a) For test
1)
2)
3)
wh
b) For test
vof
1)
ma
2)
3)
ma
6.3 Appa
6.3.1

For laborato
precision of
to the type @
the traveller
consisting of

6.3.1.1
+0,5% of a

ratus

Measurement devices

or the travel speed, as follows.

10 m/h as the minimum travel speed setting,
B0 m/h as the medium speed setting, and

60 m/h or the maximum travel speed setting recommended in the manufacturer's documents
chever is the lesser.

ng traveller irrigation machines with other types of water distribution systems, use test setting

bne minimum setting, corresponding to the minimum travel speed setting recommended b
hufacturer,

bne medium setting, approximately 30 m/h, and

bne maximum setting, corresponding to the) maximum travel speed setting recommended b
hufacturer.

ry uniformity tests, measurement devices shall be capable of measuring the actual value W
t 1 % of the actual value, unless otherwise specified hereinafter. They shall be selected acco
f traveller irrigation/machine to be tested and to enable continuous monitoring of the operati
irrigation machiné throughout the test, typically for up to 40 h or more. The measurement dey
the following-apparatus, shall be connected to appropriate data storage and recording devicg

Pressure gauges, three or more, as appropriate, with a range of 1,6 MPa and an accura
Ctualvalue.

ng traveller irrigation machines with a gun-type water distribution system, use test settings fof

vof

tion,

s for

y the

y the

ith a
rding
bn of
ices,
S,

cy of

6.3.1.2

6.3.1.3

6.3.1.4

6.3.1.5

6.3.1.6

Time instrument, for the recording and storage of data, with an accuracy of + 0,1 s.
Flow meter

Dynamometer, with a range of 7 000 daN and an accuracy of £ 0,5 % of actual value.

Graduated, calibrated or weighing tanks, or flow meters, in size and number as appropriate
for measuring the volume of water released from a hydrostatic drive or, if applicable, from a piston or bellow
hydrostatic drive.

Rotational speed meter or tachometer, for measuring the rotational speed of a hydrodyn

drive or, if applicable, the rotational speed of the axis of a turbine hydrodynamic drive.

14
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6.3.1.7 Linear displacement meter (odometer), for measuring the travel distance of the water
distribution system.

6.3.1.8 Linear speed meter (speedometer), for measuring the linear travel speed of the water
distribution system.

The measurement of travel distance and travel speed of the water distribution system may be achieved by use
of a single sensor.

6.3.2 Test bench

6.3.2.1  Water source (including pressure supply and regulation)

The |test bench water source shall be capable of covering the whole range of flow rates arld pressures
requjred for the operation of the traveller irrigation machine under test, and for maintaining the pressures at
the reference values within + 1% accuracy and with a response time of less than 15.s.

6.3.4.2 Resistance force device

6.3.4.2.1 The resistance force device shall be selected and installed:to~induce a bench resigtance force,
Fpentn, that simulates the resistance force, F, exerted on the traveller, irfigation machine during irfigation. This
resigtance force shall reflect the type of machine being tested and the{dependence of the field res|stance force
on tHe position of the water distribution system in the strip.

6.3.4.2.2 For types 1 and 2 traveller irrigation machinesithe resistance force device shall b¢ capable of
prodpicing an Fpench €qual to F exerted in the field on the@raveller irrigation machine by the distribution tube
(typg 1) or distribution hose (type 2). Fyench, Which is®usually measured using a dynamometef, should be
equdl at all times to the desired resistance force, Epg, continuously applied to the resistance force device
controller, without dependence on the actual coiling“speed of the distribution tube or of the tow fable. F is
computed by the equation:

Fref =axPxL
where

Fof Is the desired resistanee force, in newtons;

o is the field registance coefficient (dimensionless);
P is the weight per unit length of the distribution tube or hose, full of water in newtons perf metre;
" is.thé length of the moving portion of the distribution tube or hose dragged and in corftact with the

field, in metres.

6.3.4.2:3  The resistance force device shall maintain F,ench at a value approximately equal to] Fes with an
accuracy of £ 10 % of the maximum value ol Fg for Instantaneous measured values and = 2 % of the
maximum value of F, for force values averaged over a travelled distance of one metre. A response time of
less than 15 s shall be maintained.

6.3.2.2.4 These requirements shall be met while L

— decreases from the maximum length of distribution tube to zero during the test for type 1, and

— increases from zero to the maximum length of distribution hose during the test for type 2.

6.3.2.2.5 The resistance force device may be substituted for all or part of F,os required on the traveller

irrigation machine under test, with the balance, if any, achieved by friction between the distribution tube or
hose and the laboratory floor.
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6.3.2.3 Computer link

The sensors may be connected to a computer or data logger, if desired, for appropriate recording and storage
of test data.

6.3.2.4 Test bench configuration

Ensure that the test bench configuration allows for correct sensor installation and operation and facilitates the
test procedures given in 6.5 for the type of traveller irrigation machine being tested. An example test bench
configuration for a machine with a gun-type water distribution system is shown in Figure 5.

1

Key
1 reel machine under test
B resistance force device

FIC flow inflicator and controller.

FT1 flow tr@nsducer at the machine inlet

FT2 flow trgnsducer at thelexit of the hydrostatic drive

M hydrogtatic or hydrodynamic drive in the reel machine under test
PIC  pressyre indicator and controller

PT1 pressyre-transducer upstream from the reel machine drive

PT2 press } }
SE  speed sensor for the rotating axle of the hydrodynamic drive
VFf manual valve

VP pressure regulating valve

VQ  flow regulating valve

WIC weight indicator and controller

WT  weight transducer

ZT linear displacement transducer for distribution tube

Figure 5 — Example test bench configuration for reel machines (type 1)
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6.4 Required pre-test data

6.4.1 Water distribution patterns from stationary water distribution systems

6.4.1.1 General

Flow rates and water distribution patterns from stationary water distribution systems shall be available before
conducting the laboratory uniformity tests, providing pre-test water application rate data expressed in
millimetres per hour over a square grid with a spacing appropriate for the various pressures anticipated at the

inlet

of the water distribution system during the tests.

6.4.1.

Sele
mea
travg
patts
dired

2  Pressure range and pressure increments

Ct a range of water distribution system pre-test pressure data broad enough to,include 3
sured at the inlet of the water distribution system during the performance of the series of

rns should not be greater than 25 kPa for processing methods using laberatory uniformity
tly, nor greater than 100 kPa for processing methods or models ;employing interpol

Il pressures
tests on the

ller irrigation machine. The increment between pressure values for pre-test'water distribyition system

test results
htion. When

interpolation methods or models are used, they shall be documented in the testreport.
6.4.1.3 Can spacing
The flow rates and water distribution patterns should be measured’in accordance with ISO 7749-2:1990, using

the f

Notw
othe
simil
6m

6.4.2

Continuous flow rates from the water distribution system shall be recorded for a series of pressur

the i
unifa

The
from
grea
grea
pres

In al

0,7 MPadand at least the range of working pressures from 0,7 MPa to 0,2 MPa.

ill-field method with a 1,0 m catch can grid, or the one-legimethod with a 0,50 m catch can grn
ithstanding the above, until ISO 7749-2 is revised forctesting distribution patterns of gun-typ
non-standard existing data may be used, providedthat the test method used in acquiring the

br to the test methods given in 1ISO 7749-2:1990; and provided also that the can spacing diq
and at least 80 non-zero measurements were found within the water distribution pattern.

Flow rate through water distribution system as a function of pressure
hlet of the water distribution_System for the three nozzles or nozzle packages used in th
rmity tests.

recorded pressure ingréments shall not be greater than 0,05 MPa. The recorded pressureg
less than the minimdum recommended working pressure of the water distribution system, if

er than the maximum working pressure to less than the minimum working pressure us
sure increments.

casesthe recorded pressures shall encompass at least the range of working pressures fron

d.

e sprinklers,
se data was
| not exceed

ps applied at
e laboratory

shall range
available, to

er than the maximmum working pressure, if available, using positive pressure increments, afd then from

ng negative

h 0,2 MPa to

The

TIow rates and pressure records shall be Tabulated and, IT possible, a curve TIt routine use

functions representing the tabulated data.

6.4.3 Head loss in distribution tube or hose as a function of length laid down

to develop

For types 1 and 3 traveller irrigation machines, the head loss in the distribution tube shall be recorded as a
function of flow rate for a number of positions of the water distribution system along the length of travel, for the
purpose of reflecting pattern of head loss while coiling the distribution tube on spool.

NOTE

For type 2 traveller irrigation machines, head loss in the distribution hose as a function of flow rate is usually

found not to be significantly dependent on the position of the water distribution system along the length of travel.

© 1SO 2003 — Al rights reserved
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6.5 Procedure

6.5.1 Installation

Install the traveller irrigation machine on the test bench as follows.

a)

b)

c)

d)

f)

g)

6.5.2 Test|parameters

a)

b)

18

If a dynamometer is used, connect the towing point of the traveller irrigation machine to the dynamometer

and to an anchoring point.

Connect the machine source connection hose to the test bench water delivery.

Connect the end of the distribution tube or the tow cable to the test bench resistance force device,a
applicable, to a dynamometer.

Connect the transducers for measuring distribution tube or tow cable displacement and travelling ra
the distibution tube or the tow cable.

Connec} the pressure transducers to the appropriate pressure taps on the travelles‘irrigation mac
accordipg machine type, as follows:

1) for|type 1, connect pressure transducers to the pressure tap at the .inlet to the traveller irrig
maghine, to the pressure tap at the exit from the hydrodynamie’ drive, if applicable, and td
pregsure tap at the inlet to the water distribution system;

2) for|type 2, connect pressure transducers to the pressure tap.at the inlet to the distribution hog
the|pressure tap at the inlet to the hydrodynamic drive, if applicable, and to the pressure tap 3
inlgt to the water distribution system;

3) forlype 3, connect pressure transducers to the pressure tap at the inlet to the distribution tube, {
pregsure tap at the inlet to the hydrodynamic drive; if applicable, and to the pressure tap at the
to the water distribution system.

Attach the tachometer to the hydrodynamic drive shaft, if applicable.

Connec} the graduated, calibrated or weigh’tank, or flow meter, to the exit from the hydrostatic driv
applicabjle.

Calculafe the value of P, the“weight per unit length of distribution tube or distribution hose when f
water, il newtons per mefre.

Calculate the values-of the test parameters required to set the traveller irrigation machine or operat
test bench or both, for all anticipated test conditions, including the following:

1) ield\resistance coefficient, «;

nd, if

te to

hine,

ation
the

e, to
t the

b the
inlet

D

as

ull of

b the

2) maximum desired resistance force, Fref, max — for types 1 and 2 traveller irrigation machines,

Fref, max = @ % P X Lrgf max

where Lt may is the maximum length of the distribution tube or of the distribution hose;

3) test pressure and nozzle combinations;

4) irrigation strip width, E, if applicable;

5) estimates of test flow rate, ¢, using the manufacturer’'s documentation;
6) values of the machine settings required, including
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— travel speed, v, for the distribution tube or cable, if applicable, and

— gross application depth, igp, if applicable, given by

hga =1000 x —2

(vxE)

where

hgpa is the gross application depth, in millimetres,

q is the test flow rate, in cubic millimetres per hour,
v is the travel speed of the water distribution system, in metres per hour, and
E is the irrigation strip width, in metres;

— duration time for irrigation, 7, if applicable, given by

L
T = travel
14

where Ly ,e is the length of travel of the water distribution system during the test gf the current
operating condition;

— clock time for completing the irrigation, if applicable.
6.5.3 Preparation of machine for testing

Prepare the traveller irrigation machine for testingiunder each pre-defined operating condition in[ accordance
with the manufacturer's instructions in the supplied documentation, as follows.

a) Petthe machine control device or devices according to the required test parameters.
b) PBet the delay start and the delay stop, as required.

c) |f applicable, confirm that(gear settings are appropriate or, alternatively, adapt gears or any other machine
Hevices as per the manufacturer's instructions.

d) Record the stepstaken and any adaptations made.

6.5.4 Preparation of test bench for testing

Set the beneh test parameters for the test bench water supply and the resistance force device for testing
undgr each pre-defined operating condition. Power up and start the system.

6.5.5 Test procedure
Operate the traveller irrigation machine as though it were in the field.

Monitor, record and store continuously (the time increment for recorded data should be < 30 s) the following
test parameters while the traveller irrigation machine is operating, using the bench computer link:

a) time;
b) pressures;

c) flow rates;
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rotational speed of the hydrodynamic drive shaft;

length of distribution tube or length of tow cable laid out on the ground by the tested traveller irrigation

travel speed of water distribution system (or travel speed of distribution tube or hose as an indirect
measurement of travel speed of water distribution system);

actual resistance applied, Fench, @S measured by the dynamometer;

resistance force, Fgf.

d) flow volumes;
e)
f)
machine;
9)
h)
i) desired
In all cases,

distance of

record test data to provide at least one mean value of the test parameters for each ‘metre of t
he water distribution system.

6.6 Processing laboratory uniformity test data

Assume tha
compute the

Liravel is composed of contiguous segment lengths, ALgeq, each 1,0cmxBased on this assum
mean value and the standard deviation value for the following:

ravel

ption,

pressurg at the inlet to the traveller irrigation machine at recorded traveldistances;
travel speed of the water distribution system, distribution tube.or distribution hose at recorded fravel
distancgs;
gross application depth over a segment, igaseg of watefidistributed by the water distribution system|over
the width of the strip per metre of travel of the watercdistribution, calculated from recorded cumulative
water volume, strip width and distance by
1000
seg seg (E N ALseg)

seg IS the gross application depth of water distributed through the water distribution system
the width of theé-strip for each segment, in millimetres;

is the volume of water distributed by the water distribution system during its travel in

€g ; .
segment, in cubic metres;

is_the irrigation strip width, in metres;

over

each

-~ is the segment length, in metres

g

Compute application depths over the strip, their mean, standard deviation, minimum and maximum values, as
follows.

a)

20

For the purpose of computing the laboratory test water application depth at any point in the field receiving
water during the travel of the traveller irrigation machine over the strip, prepare a square grid extending to
the end of the irrigated zone, including the width of the strip and the irrigated edges of the strip as shown
in Figure 6, using a 1 m x 1 m grid or, alternatively, a grid interval suitable for the data from the available

pre-test

water distribution patterns, suchas 3 m, 5mor 6 m.
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Key

1
1a
1b
1c
2

3

3a
3b

100 % Ltravel

6
travel path for strip s —1 7 irrigation zone — start end edge
8 75 % Ltravel

entire irrigated strip

travel path for strip s

travel path for strip s+1 9 irrigated zone — strip side edges, used for overlapping adjacent strips
central part of irrigated strip 10 50 % Liavel

E (irrigated strip width) 11 irrigated zone — central part of strip (0,75 Lg — 0,25 Lg) x E

simulated irrigated strip width £ 12 25 % Lyayel

distance hetween adjacent travel paths F 13 irrigated zone — strip (I3 — 0O xFE

Ly (strip length) 14 0 % Lyrayel

computatjonal gridding zone 15 irrigated zone — stop end edge

Figure 6 -4 Simulated strip sketch for laboratory uniformity tests — Case: length of strip = length of

b)

c)

Afte

central part ¢f the strip, using the following procedure:

travel

For each grid point, determine the position of the water distribution system to the(nearest grid co-ordi

hate,

taking into account the offset between the position of the water distribution system and the co-ordinates of
the predtest water distribution patterns referred to in 6.4.1, such that each-position coincides with g grid
point on the computation square grid. Record, for every grid point within“the area receiving water, the

applicatjon depth computed by multiplying the pre-test water distribution system application rate b
recordefl time increment.

For traeller irrigation machines intended to operate with E, compute overlap application depths i

y the

n the

range df overlap on each side of the strip by translating(moen-zero application depth values from the

irrigated zone outside of the strip laterally by a distance + & back to the strip, in accordance with 8.4.1

r taking jnto account the overlap, if applicable, compute coefficients of uniformity for the strip and fg

2.

r the

a) Compute the coefficient of uniformity for-‘€ach transverse grid line perpendicular to the travel path,
considefing only the grid points within\the strip using Christiansen’s coefficient of uniformity| and
— optionally — other coefficients of uniformity.

b) Compute the coefficient of unifofmity using Christiansen’s coefficient of uniformity and — optionally —
other cqefficients of uniformityfor the strip, considering only the grid points within the strip, i.e. thg grid
points included between 0 and L, and within E.

c) Compute the coefficient.of uniformity using Christiansen’s coefficient of uniformity and — optionally —
other cqefficients of-uniformity for the central part of the strip, considering only the grid points withip the
central part of thé strip, i.e. the grid points included between 0,25 x Lg and 0,75 x Lg, and within E.

6.7 Presegntation of results

6.7.1 General

The laboratory uniformity test results shall be presented in tables, maps, graphs and reports in accordance

with

the following subclauses.

6.7.2 Tables

Present the test parameters used for each of the tested laboratory uniformity test conditions in a table. In each
table, indicate the values of test parameters and eventual test observations and tabulate the results as
illustrated in Tables 4 and 5.

22
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Table 4 — Presentation of tabulated results for one laboratory uniformity test condition

Laboratory uniformity test condition number ....... (of 11) Traveller irrigation machine reference
Values of test parameters:
E = irrigation strip width
L = length of strip, ...

Test results for the referenced test condition case of overlap application Whole strip Central part of strip
depths: M yes O no (Lg—-0)x E (0,76 Ly - 0,25 Lg) x E

Anticipated value of application depth, as set on the machine or as].....
elabprated from machine settings and test parameters using the
manpfacturer's documentation, mm

Meah application depth computed from test records, n»m  |....  |...

Standard deviation of applications depths computed from test records, mm |..... 7.

Minijmum application depth computed from test records, nm  |.... S 1Y]...

Max|mum application depth computed from test records, nm  |..... (Y  |...

Christiansen’s coefficient of uniformity computed from test records, %  |[..... N\~  |.....

Othgr coefficient(s) of uniformity computed from testrecords, %  f..»  |...

Table 5 — Example of tabulated test results for one’laboratory uniformity test condition

Labofatory uniformity test conditions No. 2/11
Testirlg date: XXXXXX Testing place: XXXXXX Testing laboratory: XXXXXX
Designation Test conditions
Traveller irrigation machine : @ Type 1 O Type2 QType 3 Pressure at the inlet to the machine: 0,85 MPa
Make| XXXXXX Nozzle: 25,1 mm
Mode]: XXXXXX Strip spacing (strip width): 84 m
Distrifpution tube or hose: Reference length to lay ‘out: 350 m Field resistance coefficient: M 0,5 Q0,8
Serieg No.: 1 Reference outside (diameter: 100 mm Corresponding maximum resistance force: 1213 daN
Q Setting made for travelling rate: /' m/h
M Setting made for application depth: 14 mny
U Setting made for irrigation time: / hours
U Delay start : 0 minutes U Delay stop: 0 minutes
Watey distribution system Test results
Type:l M gun ateral Computational grid size: 3 x3 m
with: | gdn/\Q sprinkler/Q sprayer Mean flow rate: 52 m¥h
Make| XXXXXX Test travel length: 312 m
Model: XXXXXX Whole | Centre of
Reference uniformity test for the water distribution system: strip strip
3023, 3993, 3994, 3996, 3997, 3998, 3999, Mean travelling rate measured: 45,0 m/h 47,2 m/h
4000, 4001, 4002, 4003 Mean application depth: 13,7 mm 14,0 mm
Std deviation for application depth: 2,6 mm 1,6 mm
Lowest application depth: 1,0 mm 10,9 mm
Highest application depth: 18,6 mm 17,9 mm
Coefficient of uniformity: (Christiansen): 86,1 % 90,2 %
Other Coefficient of uniformity: (1 — Cv): 81,1 % 88,2 %
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6.7.3 Maps

Present two sets of application depth data graphically, using contour maps, densograms or other suitable
techniques:

one map with application depth data within the strip and outside of it as calculated in 8.4.1.1;

the other map with overlap application depth data within the strip taking into account the overla
calculated in 8.4.1.2.

See Figure 7 a) and c) for an example of a mapped result.

6.7.4 Graphs

Present graphs showing the longitudinal variation in travel speed, gross application depth, energy cond
and flow conditions and the transverse variation in gross application depth as a function of the<distance ¢
water distribtion system from its final stop position. See Figure 7 d), and e).

a)

b)

24

p as

For graphically illustrating the longitudinal variation in travel speed and gross application depth, plot

1) waler distribution system travel speed as a function of distance of the water distribution system
its final stop position [see Figure 7 d)], and

2) grops application depth distributed by the water distribution.system over the width of the stri
eagh segment as a function of distance of the water distribution system from its final stop po
[see Figure 7 d)].

For graphically illustrating transverse variation in applicatian depth, plot

1) for pne or more typical transverse lines, application depths taking into account the overlap (optidg
[see Figure 7 b)], and

2) transverse uniformity coefficient or coefficients as a function of distance of the water distrib
sysftem from its final stop position taking into account the overlap.

For graphically illustrating energy and flow conditions, plot

1) prepsure at the inlet of(the traveller irrigation machine as a function of distance of the
disfribution system fron¥its final stop position,

2) prepsure at the inlet.of the water distribution system as a function of distance of the water distrib
sysftem from its:final stop position,

3) flow rate.through the water distribution system as a function of distance of the water distrib
systemfrom its final stop position,

tions

f the

from

p for

Sition

nal),

ution

vater

ution

ution

4) head loss in the hydrodynamic drive as a function of distance of the water distribution system from its

final stop position (optional), and

5) rotational speed of the hydrodynamic drive, or flow rate released from the hydrostatic drive,
function of distance of the water distribution system from its final stop position (optional).

as a
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d) Longitu

6.7.5 Test|report

Include the fpllowing in the report forlaboratory uniformity tests:
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Figure 7.<~Maps and graphs

y of actions developed by the laboratory to set the machine (user sets);

Faps, graphs and detailed reports (including a check list of test events and failures) for each

dinal variation in travel speed and mean application depth delivered to the water distribution system

boratory uniformity-test conditions indicating clearly, by reference to Table 2, those actually t¢sted
and thoge not tested;

test

test conclusions.
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7 Laboratory drive tests

IMPORTANT — Unlike in laboratory uniformity tests, no attempt is made to ensure a satisfactory
uniformity of water application when performing laboratory drive tests. Several drive test conditions
could correspond to extreme mechanical drive conditions and are not realistic for common practical
operation of the traveller irrigation machine. It is important when conducting such tests to ensure that
users are made aware that drive test conditions can be far beyond the range of operational conditions
recommended by the manufacturer for obtaining acceptable transverse or longitudinal uniformity of
water application.

7.1 _General

In addition to the laboratory uniformity tests, basic mechanical performance of drive mechanisimg for traveller
irriggtion machines may be tested using specific drive test procedures.

Labgratory drive tests determine the maximum water distribution system travel speed that [the traveller
irriggtion machine can achieve under various water supply pressures and resistance force corlditions for a
given water distribution system nozzle package.

Labgratory drive tests do not pertain to the certification type testing and-lot testing of traveller irrigation
machines.

7.2 | Laboratory drive test equipment
The Jaboratory drive test equipment is intended only for measurements taken over short periodq of time and
for a|series of drive test conditions. It consists of the same@pparatus specified in 6.3, with the exdeption of the
folloying: graduated, calibrated or weigh tanks or flowmeters; rotational speed meter; the reqyirements for
continuous monitoring of test variables and for a.dependence of the resistance force on the length of

distribution tube, hose and/or tow cable laid out onthe ground by the tested traveller irrigation machine and/or
dragped on the field.

7.3 | Laboratory drive test conditions

Labgratory drive test conditions, which shall consist of one or several sets of drive test paramefers, shall be
sele¢ted by agreement between the client and the laboratory.

For fypes 1 and 2 traveller-irrigation machines, each set of drive test conditions shall comprise the following
data

a) pne water distribution system nozzle size or nozzle package;
b) pne geardox position, if applicable;

c) pnedrive test force value;

d) arangeofdrivetestpressures, suppliedatthemtettothetravetterimmigatiommachine; covering pressures
from zero to at least the maximum working pressure of the traveller irrigation machine; these shall be
incremented using < 50 kPa steps.

For reference purposes, several sets of drive test conditions shall be employed, corresponding to different
resistance forces, including, for types 1 and 2 traveller irrigation machines, values of resistance forces, F,
calculated with ¢ =0,8 and a=0,5 when the total length of the distribution tube or hose is laid out on the
ground by the traveller irrigation machine under test.
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7.4 Laboratory drive test procedure

Install the traveller irrigation machine on the bench as specified in 6.5.1, except for the tachometer, tank and
flow meter, which are not used.

Prepare the machine and check and adjust the nozzle package of the water distribution system.
Set the drive mechanism for maximum travel speed.

Adjust the gear box and record the gear position, if applicable.

Connect the] water distribution system and control the flow rate using the relationship between flow ratd and
pressure for| the water distribution system previously established and power-curve-fitted, in accordance| with
6.4.2. Uncoll, in advance, a length of distribution tube or tow cable from the spool of the travellerlirrigpation
machine sufficient to allow for travel speed measurements while the first layer of the distributioh.tube gr the
tow cable is |peing coiled.

For each sef of drive test conditions, the following laboratory drive test procedure applies;

a) Apply alconstant resistance force equal to the force selected for that set of drive test conditions, using the
resistanice force device specified in 6.3.2.2.

b) Measurg response of travel speed to inlet pressure by carrying out the/following steps:

1) apply, at the inlet of the traveller irrigation machine, a drive test'pressure selected from the low end of
the|range of drive test pressures given in 7.3;

2) aftgr all transients have been allowed to damp out, record the stabilized value of the travel speed
acllieved using the linear speed meter specified in/6:3.1;

3) increase incrementally the drive test pressure(to the next pressure, repeating step 2) each time, pp to
the|maximum drive test pressure.

Repeat this |aboratory drive test procedure for ‘all'sets of drive test conditions selected in 7.3.

7.5 Laboratory drive test results

The laboratqry drive test results shall’include measured values of travel speed, resistance force, pressure at
the inlet of [the traveller irrigatio’ machine and flow rate, with reference to the water distribution system
configuration and the gear box)position listed in parameters for each set of laboratory drive test conditjons.
Results may| be plotted as'shewn in Figure 8.

8 Field Tniformity tests

8.1 Generatl

Field uniformity tests are conducted in the field to determine the uniformity of the water application from a
traveller irrigation machine while it operates in a given field under the local conditions prevailing at the time of
the test.

Field uniformity tests do not pertain to the certification type testing or to the lot testing of traveller irrigation
machines.

Field uniformity tests generally do not allow for complete control of test conditions. Resistance forces, for
example, are very difficult to measure under field conditions for types 1 and 3 traveller irrigation machines.
Wind often distorts the actual amount and uniformity of water application from the reference values calculated
under laboratory uniformity test conditions, which control wind at zero-to-low values. Variations in other local
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parameters that can also be significant in field conditions include: fluctuations in pressure and flow rate,
variations in slope of the strip and deviation of the actual field resistance force from the value used in
laboratory tests.

It is important that results from field uniformity tests are able to be compared with results from laboratory
uniformity tests. Therefore, field test conditions should be monitored as thoroughly as possible.

8.2 Apparatus

The test equipment for monitoring and recording the performance of the traveller irrigation machine consists of
the following.
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Pressure{oinlet of traveller irrigation machine (kPa)

Labdratory drive test for traveller irrigation machines:
achine identification: ...........m
istribution tube diameter and fength: .....................c....
ater distribution systen npzzle package: ...................
ear box position: . sl

Key

1 et of laboratory drive test conditions No. 1 [test force = 1 000 daN (a = 0,5)]
2 det of labaratory drive test conditions No. 2 [test force = 1 600 daN (« = 0,8)]
3 et of laboratory drive test conditions No. 3 [test force = 2 000 daN (a = 1,0)]

Figure 8 — Graphical presentation of laboratory drive test results for type 1 traveller irfigation
machine

8.2.1 Pressure gauge, with an accuracy of + 1 % of the actual value, for measuring the pressure at the
water distribution system.

8.2.2 Device for measuring the sector angle of the gun-type sprinkler and its orientation with
respect to the travel path, with an accuracy of + 1°, if applicable. This device may consist of a bevel
protractor which provides direct angle measurement or a measuring tape which provides indirect angle
measurement from triangulation.

8.2.3 50 m measuring tape, with a minimum accuracy of + 10 cm, for measuring the radius of throw of the
water distribution system.
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