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INTERNATIONAL STANDARD

1SO 5690/2-1984 (E)

Equipment for distributing fertilizers — Test methods —
Part 2 : Fertilizer distributors in lines

0 Introlduction

The aim of| this part of ISO 5690 is to harmonize testing of fer-
tilizer distfibutors in lines by means of a standardized test
method wT'nich is reproducible, allowing comparable results in
figures andl graph form to determine their performance to be
obtained.

The test mlethod takes into account the effects of the type of
fertilizer, the level of fertilizer in the hopper, the application rate
adjustment, the forward speed, the slope of the ground and the
condition ¢f the soil surface (bumps).

Optional tgsts (see annex C) may supplement the test by taking
into accouft the distribution on the ground and the ease.¢f use.

NOTE — Thiese tests may be combined with tests on the'bagic machine
with which the distributor in lines is twinned.

1 Scopge and field of application

This part pf ISO 5690 specifies‘a)test method for fertilizer
distributor$ in lines, including fertilizer distributors attached to
a basic mdchine.

NOTE — Equipment designéd for distributing microgranular pesticides
or herbicidgs is excludeds/ ISO 5690/1 déals with full width fertilizer
distributors.| (See IS0 \3339/0 for the classification.)

ISO 5699, Agricultural _‘machines, implement|
ment — Dimensions fof _mechanical loading wi

5 and  equip-
h bulk goods.

ISO 7424, Agricultural equipment — Matchinng of wheeled

tractors and-rear mounted implements — Cd
systems.

3." Definitions

For the purpose of this part of ISO 5690, the f
tions apply.

3.1 fertilizer distributor in lines: [A defin
paration for the purpose of a future Internati
1ISO 3339/5.]

3.1.1 fertilizer distributor in lines twinng
machine: An accessory which, from a hopp
chassis of a basic machine, lays down on the s
in the soil, in one or several parallel lines
spacing, fertilizer at a given depth and applid
such purpose, for instance, the coulter of the b
which they are attached may be used or separa
be employed.

3.2 feed mechanism (for fertilizer): A me
takes fertilizer from a hopper and transfers i

de numbering

llowing defini-

ition is in pre-
bnal Standard,

d to a basic
pr fitted to the
il, in a band or
vith adjustable
ption rate. For
hsic machine to
e coulters may

Chanism which
at a constant

2 References

ISO 565, Test sieves — Woven metal wire cloth, perforated
plate and electroformed sheet — Nominal sizes of openings.

ISO 3339/0, Tractors and machinery for agriculture and
forestry — Classification and terminology — Part O : Classifica-
tion system and classification.

ISO 3534, Statistics — Vocabulary and symbols.

1ISO 3944, Fertilizers — Determination of bulk density (loose).

ISO 5698, Agricuftural machinery — Manual

loading height.

Hoppers —

determined flow rate on to the ground, in a band or in the soil,
into a furrow via a feed pipe and possibly a coulter.

3.3 flow rate (of fertilizer) : The quantity, expressed as mass

or volume, of fertilizer distributed per unit time

3.4 application rate (of fertilizer) : The quantity, expressed
as mass or volume, of fertilizer distributed per unit length or

unit area.

3.5 hopper height: The internal height of the hopper, H,
shall be the vertical distance between the lower edge of the
outlets and the lower edge of the top of the hopper.
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4 General test conditions

NOTE — The manufacturer or his representative shall be entitled to be
present at the tests.

4.1 Fertilizer distributor

4.1.1 Selection

The distributor to undergo testing may be selected by the

— type a: a granular fertilizer;
— type b: a prilled fertilizer;

— type c: optionally, any other fertilizer which the test
office considers of sufficient importance and whose
physical properties differ from those of the fertilizers
mentioned above.

4.2.2 Physical properties of the fertilizer

representative of the test office in agreement with the manu- . . . " d in the
facturer. . Py el Ill
tests: particle size, bulk density (loose) (see 1ISQ.3944), water

The distributor $hall, in all respects, conform strictly to the
specifications whlich the manufacturer is required to send to the
test office in writing.

The test report {see annex D) shall specify how the fertilizer
distributor for tept was chosen.

If the test on the|distributor is associated with a test on a basic
machine, the didtributor chosen shall be that attached to the
basic machine td be tested.

4.1.2 Manufadturer’s instructions’)

Use the distribufor in accordance with the manufacturer’s in-
structions, whic]\nshall specify, among other things

a) the maxifnum working speed, expressed in kilometres
per hour or metres per second;

b) the typds of fertilizer which the distributor can
distribute;

c) in the cdse where the device includes several.inter-
changeable mechanisms, the type of feed mechanism/and
types of fertilfjizer which can be distributed by each model;

d) any accepsories which may be required for distributing
certain types|of fertilizer;

e) the inflafion pressure, if the distributor or the basic
equipment is|fitted with pneumatieytyres;

f) the maxijnum and minimum application rates for the
feed mechan{sms with each’type of fertilizer.

4.1.3 Checkingy of specifications

The technical chracteristics supplied by the manufacturer shall

content, and angle of repose {see annex B). Theseva|ues shall
be noted in the test report.

4.3 Ambient conditions

The degree of atmospheric humidity shall be noted inp the test
report.

5 Primary tests2

5.1 Nature of tésts (see annex A)

The essentiakaim of these tests is to determine the ev¢nness of
the flow rate and the accuracy of metering.

These tests shall be carried out according to two mefhods
— static tests;
— mobile tests;

to give the appropriate resuits.

5.1.1 Static tests

With the distributor stationary, the drive wheel shall frest on a
drive mechanism. It shall be driven at a speed equal to that
which it would have in actual operation, that is at the[theoretic
forward speed of the distributor travelling without slipping.

5.1.2 Mobile tests

The distributor shail be driven at a constant speed over a hard
and uniform surface.

5.2 Distance between the feed mechanism and
the surface

be checked and shall be noted in the test report. VWWhen com-
paring laboratory test results with application rate and flow rate
data supplied by the manufacturer, it shall be noted that
manufacturer’s data may have been adjusted for wheel slippage.

4.2 Fertilizer
4.2.1 Type of fertilizer used for the tests

Unless indicated otherwise by the manufacturer of the
distributor (comment in the test report), carry out each of the
performance tests with the following types of fertilizer :
WAThese instructions shall be attached to the test report.

2) For the optional tests, see annex C.

Care shall be taken that the mechanism is placed, in relation to
the surface (collecting containers), at an average distance cor-
responding to that in actual operation.

5.3 Types of tests

5.3.1 Evenness of flow rate

The test shall be carried out with the machine stationary. The
fertilizer shall be collected in containers placed under the feed
mechanism or the coulters.
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5.3.2 Accuracy of metering

5.3.2.1 Over a uniform surface

The test shall be carried out with the machine mobile. The ferti-
lizer shall be collected in a series of containers placed on the
ground. The collecting containers shall have external dimen-
sions of 500 mm x 500 mm and shall have a minimum depth
of 150 mm.
Preventivemeasures shall be iaken i id spiii by ricoci
out of the|containers, for example by the use of

— inteflocking inserts for dividing the container into cells of
mandinne BN v BN +h hnimbad mmd A AannAdim -~

dilllClIElUlID ov mm X ou IIIIII VVII.II a reiygnc IIUl U)\DUUUIHH

half the¢ height of the container (see figure 1);

— unsfretched net draped over the containers (see
figure 2).

Each coulter corresponding to the feed mechanism to be tested
shall be fjtted with a sliding plate along the collecting con-
tainers at ¢n adequate distance (between 20 and 30 mm), so as
to avoid cgtching them during the run. If the coulter gets in the
way, it shill be removed and the fertilizer collected from the
end of theg feed pipe.

The distriqutor shall be arranged so that only the feed mecha-
nisms undpr test deliver their output into the container, the out-
put of other feed mechanisms being deflected but not stopped
up, which|would influence the discharge.

The distanice covered at constant speed (after starting accélera-
tion) shall|be not less than 15 m.

5.3.2.2 (Qver a bumpy surface

To simulate bumps, place, along the path of each land wheel of
the equipment, a series of obstacles\of height 50 mm and
length 20Q mm, preceded by a 150 mm ramp and placed in
such a waly that the obstacles are“Contacted at the same time
by the twg wheels. Each coursesshall include at least three pairs
of obstaclgs distributed oyeér. its length in such a way that the
distance bptween two obstaclies is not less than 4 m.

5.4 Adjustments and measurements

I1ISO 5690/2-1984 (E)

4.2 Fiiiing the hopper

ot

Put the fertilizer, in accordance with the specifications of the

manufacturer, into the hopper immediately prior to testing so

that there is no time for settling or consolidation.

5.4.3 Forward speed

The speeds of the distributor relative to the ground corre-

spondind 1o Noima | working speeds, shall be 1,50 m/s,

2,50 m/s and the maximum admissible speed., If one or several
of these speeds is considered unacceptable by the manufac-
turer, it shall be replaced by that recommende by the manu-

i H in thd tact ranm~rt
facturer and mention of it shall be made in thq test report.

For static tests, if the driving-wheel is mountdd on tyres, the
rotary speed, w, is given bythe equation
"~ 2nR
where
v is.the speed of travel;

R " is the radius of the tyre under average load.

5.4.4 Adjustment of application rates

The tests shall be carried out at three applicatipn rates :

a) minimum: the minimum application rate shown by the
manufacturer;

b) maximum: the maximum application rafe shown by the
manufacturer;

c) mean: arithmetic mean of the minimunp and maximum
application rates.

ments of the distributor, take the nearest rate which this range

If a mean rate cannot be obtained within the \Tnge of adjust-
of adjustments allows, and note this in the tes} report.

5.4.5 Slope tests

5.4.1 Se

5.4.1.1 Flow tests

Each test shall be carried out simultaneously on all the feed
mechanisms of the distributor.

5.4.1.2 Metering tests
Each test shall be carried out simultaneously or successively on

three feed mechanisms, one at the centre and one at each end
of the fertilizer distributor.?)

1) In the case of multirow equipment.

The slope tests shall be carried out as follows :

a) ascending a slope: incline the distributor 11° towards
the rear (corresponding to a 20 % slope);

b) descending a slope: incline the distributor 11° towards
the front;

c) slope to the right: incline the distributor 11° to the
right;

d) slope to the left: incline the distributor 11° to the left.
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5.4.6 Duration of metering tests

The number of tests may vary according to the length of the
test rig, which shall provide an overall effective length of 30 m.
Before each reading a sufficient time shall be allowed for
cancelling out the unevennesses due to starting up accelera-
tions and to allow the establishment of flow of the fertilizer
within the chamber of the feed mechanism.

5.4.7 Taking measurements

6.4 Effect of bumps (test 4)
Determine whether bumps due to the unevenness of the

ground (stony or lumpy ground) have an influence on the ac-
curacy of metering.

7 Results

NOTE — The statistical terms used in this clause are defined in ISO
3534.

5.4.7.1 Flow rdte test

The quantity of| fertilizer collected in the container shall be
weighed. Five repdings lasting 30 s shall be made for each test.

5.4.7.2 Meterir|g test

The quantity of|fertilizer collected in each container shall be
weighed.

6 Test pro¢edure

The programmirjg of the primary (mandatory) tests shall com-
ply with annex A.
6.1 Effect of the fertilizer level in the hopper
(test 1)
Determine whether the level of fertilizer in the hopper {con-

solidation or blogking) has an influence on the evenness of ‘the
flow rate.

6.2 Effect of the flow rate (test 2)

Determine the gombined effect of the application rate adjust-
ment and the foyward speed. Deterine whether the flow rate
has an influencqd upon

a) the evenhess of flaw'\(test 21);

b) the accuracysof/metering (test 22).

NOTE — A flow rdtetestshallbe rnpnnfnd to check the rnlinh;lih’l of the

7.1 Flow rate test

7.1.1 Calculate the mean of five readings for each tg¢st to ob-
tain a single flow figure, D.

7.1.2 Calcuiate the deviation with' respect to the mgan in the
readings according to the formula

D - D

D

max

min % 100
7.2 Metering test (longitudinal and transverse
distribution)

The degree of unevenness shall be shown by the coefficient of
variation, a, given by the equation

Q
|
x| @

where

s the standard deviation, is given by the equatign

1
:“Z - %)2
s l/n~1 (x; — X)

in which
n is the number of containers;

x; is the amount collected in each container;

X the absolute mean, is given by the equation|

adjustment mechanism of the feed mechanisms.

6.3 Effect of siope (test 3)

Determine whether the position of the equipment working on
sloping ground has an influence on the evenness of flow.

1
YI‘;I*ZXI

8 Test report

An example of a test report is given in annex D.
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Dimensions in millimetres

30°

Interlocking inserts

for dividing the container
into 100 cells

R
30° 7

B-B

Figure 1 — Example of a fertilizer-collecting container for fertilizer distributor tests
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Figurg 2 — Example of arrangement of a protective net over the containers to protect against ricoche

h
4

-~
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Annex A
Programming of primary (mandatory) tests

Table 1
Conditions of test
Designation of test Type No. of Fertilizer Forward Application Typ.g of
Of 1est Test Stope Tevet speed rate fertilizer
in hopper? m/s adjustment | (see 4.2.1)
1 Effedt of static 100 — 1,50 min. a
fertil|zer level 101 1/8 max. max. a
in the hopper 102 none — 1,50 min. b
103 1/8 max. max. b
104 — 1,50 min. c
105 1/8 max: max. c
2 Effedt of
flow [rate
21 Everjness static 210 1/2 1,50 min. a
of flpw 211 — 2,50 mean a
212 — max. max. a
213 — 1,50 min. a2
214 none - 1,50 min. b
215 X . max. max. b
216 — 1,50 min. (]
217 — max. max. c
22 Accfiracy mobile 220 1/2 1,50 min. a
of metering 221 — 2,50 mean a
222 — max. max. a
223 nong - 1,50 min. b
224 - max. max. b
225 — 1,50 min. c
226 — max. max. c
3 Effedt of slope
31 Frontal static 310 1/2 max. max. 3 a
311 o — 2,50 mean a
312 uz\(/)va/rods — max. max. 3 b
313 p - 2,50 mean b
314 — 2,50 mean c
315 — 1,50 min. 3 a
316 20 % — 2,50 mean a
317 downwards — 1,50 min. 3 b
318 — 2,50 mean b
319 — 2,50 mean c
32 Latefal static 320 20 % 1/2 2,50 mean a
321 to the right — 2,50 mean b
322 — 2,50 mean c
323 20 % — 2,50 mean a
324 to the left — 2,50 mean b
325 — 2,5l mean c
4 Effedt of bumps mobile 400 1/2 1,50 min. a
401 — max. max. a
402 — 1,50 min. b
403 none — max. max. b
404 — 1,50 min. c
405 — max. max. c

1) The hopper shall be full, unless indicated otherwise.

2) Repeat the test to examine the reliability of the adjustment.

3) When the fertilizer outlet is situated at the rear of the feed mechanism. If the outlet is situated at the front, the adjustments are changed
as follows:

No. of Forward Application
test speed rate
m/s adjustment
310 1,50 min.
312 1,50 min.
315 max. max.
317 max. max.
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Annex B

Determination of physical properties of fertilizers

B.1 Granulometric analysis

Carry out the granulometric analysis on a sample of 1 000 g of fertilizer, selected from the body of the fertilizer prior to its passing
through the distributor. Do not dry the sample before sieving, which shall be effected using an approved type of mechanical sieve
shaker vibrator.

Use square mesh sieves as specified in ISO 565, with the following mesh openings, in millimetres:
0,125; 0,250;10,500; 0,710; 1,000; 2,000; 2,800; 4,000

The sieving perigd shall correspond to the instructions given by the sieve manufacturer. In the absence @fysuch recommendations,
it is 5 min.

Show the result$ of the granulometric analysis in accordance with ISO 565.

B.2 Bulk density (loose)

See 1SO 3944.

B.3 Water content

Under study.

B.4 Angle pf repose

Under study.
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Annex C

Optional tests

C.0 Introduction

These tests are left to the discretion of test offices. They shall allow visible operating faults to be noted. Under no circumstances do
they concern robustness testing.

C.1 Edse of use

The loadirjg facility (whose dimensions shall comply with ISO 5698 and ISO 5699), adjustment and cleaningshall be demonstrated as
well as th¢ possible effect of the presence of the distributor upon the ease of use of the basic machine.

C.2 Eyenness of distribution on the application site

C.2.1 Distributors scattering on the ground

The quality of longitudinal and transverse metering shall be demonstrated.

C.2.2 Distributors which bury the fertilizer

The quality of longitudinal metering shall be demonstrated as well as.the depth and evenness of placing the fertilizer.
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Annex D

Example of a test report on a fertilizer distributor in lines

Name and address Of ManUIaCtUIEr & ... .. e e e e

Tests carried out

The specimen s

1 Specifica

on fertilizer distributorin lines by : ... ... A

bjected to tests was selected by the manufacturer with the agreement of the testing office.

tions of the fertilizer distributor in lines

Characteristi¢s
Make @ .. N e
TP & o e
Serial NO. & | oo N e
Trailed, semiimounted, mounted equipment @ ......... .. i
Distributorand type of drive © ... ... ... . A T e
Typeof selectionandgearratio : .......... .. ... WD e
Maximum anfd minimum WOrking SPEEA & ... ... ...t et e .km/h
Maximum anfd minimum rotary frequency of the distributingmechanism : ... .. ... . ... . L il ..min —1
Types of fertifizers distributed : ... ... .. . .. AN e
Overall dimensions
Width
— inworking position © . ... N e m
— when positioned forroaddrayvel : ... ... .. m
Height when(positioned forread travel @ ... ... ... . i m
Length whenpositionedforroad travel @ .. ... e m
Miscellaneoqs specifications
Load height & o e m
HOPPEI(S) CAPACITY & . ..ottt et e e e e e e e e e e e e e e e e e dm3
L1810 F= T =1 T ¢ = Lot kg
Loaded mass (state the type of fertilizer) : . ... ... ... . . . . . e kg
B I LC= 30 L 0 =T 0 F1 o P
Radius of thetyres at half load : ... ... ... . mm
TYPE PIESSUINE & o o oottt ettt ettt e e e N/m2
Numerical codes of instruments (as specified in 1ISO 7424) © ... . i

10
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2 Features of fertilizers

Table 2

Types of fertilizer

Dimensions of square mesh sieves
mm

a : Granular b : Prill c : Other type

Percentage passing through the sieve

0,125
0,250
0,500
0,710
1,000
2,000
2,800
4,000

Bulk density (loose), kg/m3

Water content, % (m/m)

Natural angle of repose, °

3 Test conditions

Dateand Place & .. ... e AN T [P

Kind and fype of fertilizer : . ... ... ... . . N

Adjustment of the distributor

Level gf fertilizer in the Ropper @ . ... ... e P i mm
Forwald Speed @ . ... .o T e m/s
Adjustment of the FloW & ... ... N .kg/h ordm3/h
Rotary| frequency of the distributing mechanism-\ . ..o min—1

Atmospheric conditions
HUMItY & o e e e e e f %

4 Tesq results
4.1 Primary (mandatory) tests

4.1.1 Evennesstof-flow rate

4.1.1.1 Effett of the level of fertilizer in the hopper

4.1.1.2 Effect of flow rate adjustment (table 3)

4.1.1.3 Effect of slope (table 3)

"
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Tabie 3

Type a : Granulated fertilizer | Type b : Prilled fertilizer | Type ¢ : Other (....) fertilizer

No. of tesct,fa:.:stccnditicns Nc'.tcf Mean :..:zvré::o:m Mean Wﬁf‘vz;o:ct Mean wﬁﬁvri:tion t
coulters flow rate w P flow rate P flow rate spec
to the mean to the mean to the mean

Height of fertilizer
in the hopper :
— 11
—1/2
— 1/8

Forward speed,
m/s:

application rate
— min.
— mean
— max.

Slope and direcfion of
slope :
— horizontal
— towards repr
towards front
- to right
to left

|

4.1.2 Accuracy of metering

4.1.2.1 Effect df flow rate adjustment

4.1.2.2 Effect ¢f bumps (table 4)

Table 4

Location of {-Type a : Granulated fertilizer | Type b : Prilled fertilizer |Type c : Other (.....) fertilizer

No. of test pnd

conditions th:-. :::;::ed Standard Coefficient Standard | Coefficient Standard (oefficient
of test Y Mean deviation of Mean deviati of Mean iati of
device variation aton | \ariation deviation variation

No. ...
Height of
fertilizer in
the hopper :

- 1N

—1/2
Forward speed,
m/s :

— 15

— 25

— max.

Adjustment of
application rate :
— min.
— mean
— max.

12
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