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Foreword

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
established has the right to be represented on that committee. International organizations, governmental and
non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the
Interngtional Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

Interngtional Standards are drafted in accordance with the rules given in the ISO/IEC Directives, [Part 2.

The mpain task of technical committees is to prepare International Standards. Draft‘Internatiopal Standards
adopted by the technical committees are circulated to the member bodies faryvoting. Publjcation as an
Internptional Standard requires approval by at least 75 % of the member bodie$ casting a vote.

Attentjon is drawn to the possibility that some of the elements of this dociment may be the sulyject of patent
rights] ISO shall not be held responsible for identifying any or all such patent rights.

ISO 6690 was prepared by Technical Committee ISO/TC 23, Tractors and machinery for agriculture and
forestfy.

This third edition cancels and replaces the second editionn((SO 6690:1996) which has been technically revised.
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INTERNATIONAL STANDARD

ISO 6690:2007(E)

Milking machine installations — Mechanical tests

WARNING — Some of the tests specified in this International Standard involve procedures which
could lead to a hazardous situation. The attention of any person performing tests in accordance with
this International Standard is drawn to the need to be appropriately trained in the type of work to be

carrigd out. It is left to the responsibility of the user to check all national regulatory.conditions and

health and safety requirements applicable for the relevant country.
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4 Test equipment

4.1

General

Measurements to be made for the specific milking machine shall be determined before making the tests.

The measuring equipment shall have a precision (maximum error) that, together with the skill of the tester,
ensures that the requirements given in ISO 5707 can be recorded with sufficient accuracy. The instruments
shall be calibrated regularly to ensure the given specifications.
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The measuring points A1, A2, Vm, Vr, Vp and Pe referred to in this International Standard are described in

4.2.2and 4.2.

3 of ISO 5707:2007.

4.2 Measurement of vacuum

The instrument used for measuring vacuum shall be able to measure with an error of less than + 0,6 kPa and
a repeatability within £ 0,2 kPa.

NOTE

A vacuum gauge of accuracy class 1,0 will usually meet this requirement if calibrated at a vacuum close to

that measured. The accuracy class is defined as the maximum permissible error expressed as a percentage of the

pressure range

for the gauge.

4.3 Meaerement of a vacuum changing over time

The instrume

nt used for measuring a vacuum changing over time shall fulfil the minimum requirements|

given

in Table 1. If he sample rate is much higher than the minimum given in Table 1, then filtering-shall be applied.

The filtering fi
of the expecte

NOTE Thg
changes, or 90

d signal intended to be captured.

equency shall be maximum 50 % of the measuring frequency and approximately the freq

e minimum requirements given in Table 1 ensure that 90 % of the true amplitude and rate of v
% of the resolution of the recording equipment (0,2 kPa), will be measured;.whichever is greater.

Table 1 — Minimum sample rate and response rates for vacaum recording systems

Minimum Minimum
No. T ¢ sample response rate
of tegt ype of test rate
Hz kPals
1 Tests in the receiver and in dry parts of the(milking machine. 24 100
2 Test of pulsators 100 1000
3 Wet or milking-time tests in the milkline. 48 1000
4 Wet or milking-time tests in the claw. 63 1000
5 Wet or milking-time tests-in-the short milk tube. 170 2500
6 Milking-time test of (vacuum changes in the short milk tubes 1000 22 000
during a liner slip,
7 Milking-time Aest“of vacuum changes in the short milk tubes 2 500 42 000
during a liner.squawk.
NOTE Normal{rate of vacuum change in the pulsation chamber in the beginning of phases a and c
(see ISP 3918:2006,75.9 and 5.11) can be about 1 000 kPa/s.

uency

acuum

4.4 Measurement of atmospheric pressure

The instrument used for measuring the atmospheric pressure shall be able to measure with an error of less

than £ 1 kPa.

4.5 Measu

rement of back pressure

The instrument used for measuring back pressure shall be able to measure with an error of less than + 1 kPa.

© 1SO 2007 — All rights reserved
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4.6 Measurement of airflow

The instrument used for measuring airflow shall be capable of measuring with a maximum error of 5 % of the
measured value and a repeatability of 1 % of the measured value or 1 I/min of free air, whichever is the
greater, over a vacuum range of 30 kPa to 60 kPa and for atmospheric pressures from 80 kPa to 105 kPa.

Correction curves shall be supplied if they are necessary to achieve this accuracy.

NOTE 1 A fixed orifice flowmeter is suitable for airflows admitted from the atmosphere. Such a meter is an adjustable
calibrated valve that allows a set airflow to enter a vacuum system.

NOTE 2 _ To measure the air admission and leakage in a cluster or teatcup (see 8.3 and 8.4) a flowmeter actually
measuring the passing airflow is necessary. A variable area flowmeter is suitable. When inserted in the Iond; milk tube they
measure expanded airflow and thus must be calibrated or corrected to the available vacuum or air pressure|.

As flofvmeters actually measure the flow at the operating vacuum, most meter readings.shall bg corrected for
that vacuum and the ambient atmospheric pressure according to the instructions forthe instrumegnt.

An alternative method for measuring air admission and leakage without a flownieter is given in Apnex B.

4.7 |Measurement of pulsation characteristics
The instrument, including connection tubes, used for measuring pulsation characteristics shall [measure with
an error of less than + 1 pulse/min for the pulsation rate and with an error of less than + 1 unit pf percentage
for thg pulsation phases and the pulsator ratio (see Figure 6 of {SO 3918:2007). See also Table

The dimensions of the connection tube and T-piece used\for attachment to the installation shall be specified
with the instrument.

4.8 |Measurement of pump rotational frequency

The ipstrument used for measuring the rotational frequency of the pump shall be able to measure with an
error ¢f less than 2 % of the measured value.

4.9 |[Teatcup plugs
Standprd teatcup plugs whigh are in accordance with Figure 1 shall be used.
The plugs shall withstafhd)cleaning and disinfection. The materials shall comply with the requirements given in

4.4 of|[ISO 5707:2007 for materials in contact with milk. Some means shall be provided to keep the plug in the
liner (g.g. a bead er‘a cylindrical part).

© 1SO 2007 — All rights reserved 3
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Dimensions in millimetres
General tolerance + 1 mm
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@  The desigr] adopted for this part shall permit complete penetration into the liner.
b Length of grotrusion into the liner (9 mm + 30 mm + 20 mm = 59 mm).
Figure 1 — Teatcup plug
5 Vacuum system
5.1 General requirements and preparation
5.1.1 General
5111 Tlo keep a milking plant in good condition, periodic checking is recommended. If the effective
reserve (see|5.2.5) obtainéd at the acceptance test has not changed significantly, it is not necessary to
perform the tgsts described in 5.2.4, 5.3.1 and 5.4.
5.1.1.2 Hor thedinvestigation of particular defects or failures, only those tests that are appropriate [to the
problem need to-be applied.

5.1.2 Preparation before testing

5.1.21 Start the vacuum pump and put the milking machine into the milking position with all milking units
connected. Portable milking units shall be placed at the most distant milking positions. Teatcup plugs
conforming to 4.9 shall be fitted and all controls (e.g. automatic cluster remover systems) shall be in the
milking position. All vacuum-operated equipment associated with the installation shall be connected including
those not operating during milking.

NOTE It should be observed that, for the measurements specified in 5.6 and 6.2, the place of the units on the milkline
can influence the results significantly.

5.1.2.2 Unless otherwise specified in the user's manual, allow the vacuum pump to run for at least 15 min
before taking any measurements.

4 © 1SO 2007 — All rights reserved
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5.1.2.3 Record the atmospheric pressure.

5.2

5.21

See 5

Vacuum regulation

Test of vacuum regulation deviation

.2.1 of ISO 5707:2006.

690:2007(E)

With the milking machine running in accordance with 5.1.2, record the working vacuum at the receiver and
compare it with the nominal vacuum.

5.2.2 | Regulation sensitivity

See 5[2.2 of ISO 5707:2007.

5.2.2.1 With the milking machine operating in accordance with 5.1.2, connec¢ta vacuum| meter to the
conngction point Vm.

52272 Record the vacuum as the working vacuum for the milking machine.

5.2.2.3 Shut off all milking units and record the vacuum. The milking machine shall then bg in the same
state @s during milking but with no milking unit in operation.

5224 Calculate the regulation sensitivity as the difference between the vacuum meagured with no
milking units in operation (see 5.2.2.3) and that with all units-operating (see 5.2.2.2).

5.2.3 | Regulation loss

See 5/2.3 of ISO 5707:2007 and 5.1.1.1 of this decument.

NOTE This test is not applicable to bucket and direct-to-can milking machines.

5.2.3.1 With the milking machine-operating in accordance with 5.1.2, connect the airflow| meter with a
full-bdre connection to connection«point A1 (see Figures 2 and 3 of ISO 3918:2007), with the|airflow meter
closed. Connect a vacuum meterito/the connection point Vm.

5.2.3.2 Record the vacuum as the working vacuum for the milking machine.

5.2.3.3 Open thevairflow meter until the vacuum decreases by 2 kPa from the valie measured
in 5.213.2.and record.-the airflow. For systems with capacity controlled pumps only, check thaf the pump is
runnirjg at its maximum speed. If so, there is no regulation loss.

NOTE With multiple receivers it may be necessary to divide the air admission appropriately betwgen connection
points |A1:

5.2.3.4 Stop any airflow through regulators that admit air and set capacity controlled pumps to their

maximum capacity.

5.2.3.5

airflow as the manual reserve for the milking machine.

5.2.3.6
and 5.

5.2.4

See 5

2.3.3.

Tests of regulation characteristics

.2.4 of ISO 5707:2007.

© 1SO 2007 — All rights reserved
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5.2.4.1 The regulation characteristics are preferably tested in the fall-off and attachment tests. The
presence or absence of an automatic shut-off valve as well as quarter milking will affect the way the tests are
carried out. The tests shall therefore be performed as follows.
a) Milking unit with automatic shut-off valve:

1) use one cluster with shut-off valve enabled (fall-off test);

2) use one teatcup, with the shut-off valve in attachment position (attachment test).

b) Milking unit without automatic shut-off valve:

1) uke one cluster (fall-off test);

2)

C

e one teatcup (attachment test).
c) Quarter milking:
1) use pne teatcup (fall-off test);

2) use pne teatcup with the shut-off valve in attachment position (attachment'test).

1 2 3 4

< -

 J
A
 J
A

|O

T ST TN —
A

A j 7—\7"0%—

Key
A undershoagt phase 1: no teatcup open
B vacuum drop phase 2: teatcup(s) ate;open

C overshoot phase 3: teatcup(s) open

A WO N -

phase 4: teatcup(s) are closed

Figure 2 — Regulation undershoot, vacuum drop and regulation overshoot
for rapid changes in air admission

5.24.2 With the>milking machine operating in accordance with 5.1.2, connect a vacuum recorfler to
measuring pojnt-Vm.

5.24.3 Record the vacuum for 5 s to 15 s: phase 1 of Figure 2.

5.24.4 While recording, open one teatcup or one cluster and record for 5 s to 15 s after the vacuum has
stabilized: phases 2 and 3 of Figure 2. If 32 or more clusters or teatcups for quarter milking are connected,
open one cluster or teatcup per every 32 clusters or teatcups.

If the milking unit is equipped with an automatic shut-off valve, this shall be in operation for the fall-off test, and
in or out of operation as during attachment, for the attachment test.

5.24.5 While recording, close the teatcup or cluster and record for 5s to 15 s after the vacuum has
stabilized: phase 4 of Figure 2.

5.24.6 Calculate the average vacuum during 5 s of phase 1.

6 © 1SO 2007 — All rights reserved
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5.24.7 Find the minimum vacuum of phase 2.
5.2.4.8 Calculate the average vacuum during 5 s of the stable part of phase 3.
5.249 Find the maximum vacuum of phase 4.

5.2.4.10 Calculate the average vacuum during 5 s of the stable part of phase 4.

5.2.4.11 Calculate the fall-off vacuum drop or the attachment vacuum drop (B in Figure 2) as the average
vacuum in 5.2.4.6 (phase 1) minus the average vacuum in 5.2.4.8 (phase 3).

52412 Calculate the rpgnlntinn undershoot (A in Fignrp 7) as the average in5248 (Inhaqp 3) minus the
minimum vacuum in 5.2.4.7 (phase 2).

5.24.13 Calculate the regulation overshoot (C in Figure 2) as the maximum vacuum Jin"5.2}4.9 (phase 4)
minus| the average vacuum in 5.2.4.10 (phase 4).

5.2.5 | Effective reserve for milking

See 5|2.4 of ISO 5707:2007 and 5.1.1.1 of this document.

5.2.5.1 With the milking machine operating in accordance with 5-1<2, connect the airflow mdter with a full-
bore ¢onnection to connection point A1 (see Figures 1, 2 and 3 0f1SO 3918:2007), with the|airflow meter

closed
5.2.5.
5.2.5.

NOTE
points

5.2.5.

If the
atmosg
meas

5.2.5.
opera

. Connect a vacuum meter to the connection point Vm.

p Record the vacuum as the working vacuum for the milking machine.

B Open the airflow meter until the vacuum decreases by 2 kPa from the value measur
With multiple receivers it may be necessary to divide the air admission appropriately betw

A1.

i Record the airflow through the airflow meter.

ambient atmospheric pressuretat the time of the test differs by more than 3 kPa from

pheric pressure for the altitude (see Table 3), the corrected airflow shall be calculz
ired value by the method'given in 5.2.6.
b The airflow-recorded in 5.2.5.4 shall be reduced by the air consumption of equipr
ing during milking/but not operating during the test (e.g. diaphragm milk pumps ope

bd in 5.2.5.2.

ben connection

the standard
ted from the

nent normally
rated by float

j for positive

switcH). The resulting.airflow is the effective reserve.
5.2.6 | Calculation of effective reserve capacity at standard atmospheric pressure
The predicted effective reserve, gry,, at standard atmospheric pressure can be calculate
disp|a'\omnnf VG PUMPS hy:
Ps+p
drth = Ko xq———2x(¢~qrm)
2X pg
where
Ky is a factor calculated in accordance with 5.3.2.2 or the values given in Table 4;

q

(1)

is the measured pump capacity, in litres per minute of free air (I/min), at the prevailing

atmospheric pressure;
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grm Is the measured effective reserve, in litres per minute of free air (I/min), at the prevailing
atmospheric pressure;

Pa is the prevailing atmospheric pressure during the test, in kilopascals (kPa);

Ps is the standard atmospheric pressure, in kilopascals (kPa).
5.3 Vacuum pumps

5.3.1 Vacuum pump capacity

See 5.3.1 of IBO 5707:2007 and 5.1.1.1 of this document.

5.3.1.1 ith the milking machine operating in accordance with 5.1.2, record the vacuum atythe vacuum
pump measuiling connection Vp as the working vacuum for the pump.

5.3.1.2 Igolate the vacuum pump from all other parts of the installation and, fof-¢apacity confrolled
pumps, ensule that they are running at maximum capacity. Connect the airflow metef directly to the vgcuum
pump with a full-bore connection.

5.31.3 Record the airflow meter reading at the same vacuum as recorded in 5.3.1.1 as the |pump
capacity at th¢ working vacuum.

To compare the measured vacuum pump capacity with previous values.when the atmospheric pressure|at the
time of the lest differs by more than 3 kPa from the standard “atmospheric pressure for the altitude
(see Table 3)] the airflow at that altitude should be corrected by.th€’factor K5, calculated in accordance with
5.3.2.2 or thg values given in Table 4. To calculate this correction, the maximum vacuum of the pymp is
needed (see $.3.1.7).

53.14 Record the airflow meter reading, g5, in litrés per minute, at a vacuum of 50 kPa.
5.31.5 Record the rotational frequency of thé.\vacuum pump, n, per min at a vacuum of 50 kPa.
5.3.1.6 Galculate the nominal vacuum_pump capacity, ¢,,y, in litres per minute for positive displacement

vacuum pumps, from the formula:

n
qnom :_n,:m ><q50 (2)
where n,,,, is{the nominal tetational frequency of the vacuum pump per min.

To compare fthe measured vacuum pump capacity with the nominal values marked on the pump whe¢n the
ambient atm@spheric pressure differs by more than 3 kPa from the reference atmospheric pressyre of
100 kPa, the [flow should be corrected by alues
given in Table-2—Fe-cateutate-this-correction; is vactum-of-the-pump-isneedes

5.3.1.7 Close the airflow meter totally until the vacuum has stabilized unless the manufacturer has
specified an alternative test method. Record the maximum vacuum, p,,.,, and open the airflow meter again to
avoid pump damage.

This measurement needs only to be made if the pump capacity has to be corrected by calculation. The result
is only relevant if the rotational frequency does not decrease by more than 1 %.

8 © 1SO 2007 — All rights reserved
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5.3.2 Calculations for other atmospheric pressures

Vacuum pump capacity (and measured effective reserve) for a milking machine varies with ambient
atmospheric pressure. When a milking machine is tested, the measured values shall be multiplied by

correction factors, which give predicted values under standard atmospheric pressure or nominal conditions.

5.3.21 Calculation of vacuum pump capacity under nominal conditions

The vacuum pump capacity of positive displacement vacuum pumps at the nominal atmospheric pressure of
100 kPa is obtained by multiplying the measured capacity by the factor K calculated from the formula:

p a
p max - pnom x
Kq= an (3)
pmax - p
where
ph is the ambient atmospheric pressure during the test, in kilopascals1(kPa);
pkn  is the nominal atmospheric pressure, in kilopascals (kPa) (usually 100);
Plhax 1S the maximum vacuum at the totally closed pump inlet during the test, in kilopascals| (kPa);
P is the vacuum (calculated or actual) at the pump inletyin kilopascals (kPa);
Phom is the nominal vacuum at the pump inlet, in kilopascals (kPa) (usually 50).
The dorrection factor K; to calculate the predicted;vacuum pump capacity at the nominal atmospheric
pressyire of 100 kPa for volumetric efficiency, 7, = pya/P5 of 90 % is given in Table 2.
Table 2 — Correction factor X at different atmospheric pressures
Ambient atmospheric pressure, P, Correction factor, K,, for a vacuum at a pump capacity of
kPa 50 kPa
100 1,00
95 1,07
90 1,16
85 1,28
80 1,45

5.3.2.2 ,Calculation of vacuum pump capacity under standard atmospheric pressure

For the purposes of this International Standard standard a’rmnclnhprir* pressures at different

given in Table 3.

Table 3 — Standard atmospheric pressures at different altitudes

Altitude, / Standard atmospheric pressure, Py
m kPa
h <300 100
300 < 2 <700 95
700 < 7 <1200 90
1200 <h<1700 85
1700 <h<2200 80

© 1SO 2007 — All rights reserved

altitudes are


https://standardsiso.com/api/?name=b6b650e9352cce219a41ba203c1a90b0

ISO 6690:2007(E)

The vacuum pump capacity of positive displacement vacuum pumps at the standard atmospheric pressure for
the altitude, as given in Table 3, is obtained by multiplying the measured capacity by the factor K, calculated
from the formula:

p
Pmax ~ P
Ky= _ Ps (4)
Pmax — P
where
Pa is the ambient atmospheric pressure during the test, in kilopascals (kPa);
Ds is the standard atmospheric pressure for the altitude, in kilopascals (kPa);

Pmax 1S [he maximum vacuum at the totally closed pump inlet during the test, in kilopascals (kPa);

P is the vacuum (calculated or actual) at the pump inlet, in kilopascals (kPa).

The correctioh factor K, to calculate the predicted vacuum pump capacity at an“atmospheric pressure of
100 kPa for spme vacuum values based on a volumetric efficiency, 7, = pnay/ps ©f 90 % is given in Table 4.

Table 4 — Correction factor K, for various atmospheric pressures

Ambient atmospheric pressure, P, Correction factor, K,,'for a vacuum at a pump capacity df
kPa 40 KPa 45 KPa 50 KPa
109 0,94 0,92 0,91
106 0,96 0,95 0,93
103 0,98 0,97 0,96
100 1,00 1,00 1,00
97 1,03 1,03 1,04
94 1,05 1,07 1,09
91 1,09 1,11 1,14

5.3.3 Vacuym pump exhaastback pressure
See 5.3.6 of IBO 5707:2007.

With the vacyum pumip operating in accordance with 5.3.1.1, measure and record the exhaust back prg¢ssure
at the connection point Pe.

5.4 Vacuum regulator leakage

See 5.4.1 of ISO 5707:2007 and 5.1.1.1 of this document.

5.4.1 With the milking machine operating in accordance with 5.1.2, connect the airflow meter with a full-bore
connection to connection point A1 (see Figures 1, 2 and 3 of ISO 3918:2007), with no airflow through it.
A vacuum meter shall be connected to connection point Vr.

5.4.2 Record the vacuum as the regulator working vacuum.

5.4.3 Decrease the vacuum by 2 kPa by opening the airflow meter and record the airflow. For systems with

capacity controlled pumps only, check that the pump is running at its maximum speed. If so, there is no
regulator leakage.

10 © IS0 2007 — All rights reserved
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NOTE With multiple receivers it may be necessary to divide the air admission appropriately between connection
points A1.

5.4.4 Stop the airflow through regulators that admit air and set capacity controlled pumps to maximum
capacity.

5.4.5 Open the airflow meter and decrease the vacuum to the same as in 5.4.3 and record the airflow.

5.4.6 Calculate the regulator leakage as the difference between the airflow recorded in 5.4.5 and that
recorded in 5.4.3.

5.5 Macuum-gauge-error
See 5[5.1 of ISO 5707:2007.

5.5.1 | With the milking machine and vacuum regulator operating, but with no milking:unit operpting, and the
test vacuum meter connected to connection point Vr (see Figures 1, 2 and 3 of-ISO 3918:20(7) or another
suitabje connection point near the vacuum gauge, record the values on the vacuum’gauge of the plant and the
test vacuum meter.

5.5.2 | Record the difference between these two values as the error of the gauge.

5.6 [Vacuum drop in air line

See 5/6.2 of ISO 5707:2007.

NOTE This test is only applicable to recorder and pipeline milking machines.
5.6.1 | With the milking machine operating in accordance with 5.1.2, connect the airflow meter with a full-bore
connection to point A1 (see Figures 1, 2 and 3 _ofyISO 3918:2007), with no airflow through it. A yacuum meter

shall e connected to point Vm. Record the vacuum as the working vacuum for the milking machjne.

5.6.2 | Open the airflow meter until thelvacuum at Vm decreases by 2 kPa from the value measured in 5.6.1
and rgcord the working vacuum.

5.6.3 | Move the vacuum meter te-regulator connection point Vr and record the working vacuum.

5.6.4 | Calculate the vacuum’ drop between Vm and Vr as the difference between the vacuum recorded in
5.6.2,|at Vm, and that recofded in 5.6.3, at Vr, in both cases with the same airflow.

5.6.5 | Move the vacuum meter to vacuum pump connection point Vp and record the working vgcuum.

5.6.6 | Calculate the vacuum drop between Vm and Vp as the difference between the vacuufn recorded in
5.6.2,|at Vmyand that recorded in 5.6.5, at Vp, in both cases with the same airflow.

5.7 Effective volume of interceptor
See 5.7 of ISO 5707:2007.
5.7.1 Set the milking machine to work in accordance with 5.1.2.

5.7.2 Connect a tube to the vacuum tap closest to the interceptor and allow a water flow of about 5 I/min
into the tube.

Water will be sucked into the interceptor until the activation of the means to prevent liquid from entering the

vacuum pump is activated. See 5.8.4. Care should be taken so that a harmful amount of water does not enter
the vacuum pump.

© IS0 2007 — Al rights reserved 1
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5.7.3 When the means to prevent liquid from entering the vacuum pump is activated, stop the vacuum
pump and record the volume of water in the interceptor as the effective volume of the interceptor and state the

vacuum pump capacity.

5.8 Effecti

ve volume of the sanitary trap

See 5.8 of ISO 5707:2007.

5.8.1 Set the milking machine to work in accordance with 5.1.2.

5.8.2 Connect an airflow meter to the connection point A1.

5.8.3 Allow|an airflow corresponding to the effective reserve, and a water flow of about 5 I/min, to-enter the
receiver.

To be able fo state this volume, type tests will usually be made. For such tests, also~the maximum
corresponding airflow should be measured.

5.8.4 Fill the receiver and sanitary trap until the means to minimize liquid entrydo,the vacuum sysiem is
activated.

5.8.5 Closdg the vacuum supply to the milking system and collect the drainéd water from the sanitary trap.
Record this witer volume as the effective volume of the sanitary trap.

5.9 Leakage in vacuum system

See 5.9 of IS 5707:2007.

5.9.1  With the milking machine operating in accordance-with 5.1.2, connect the airflow meter with a full-bore
connection tq point A2 (see Figures 1, 2 and 3 of 1ISO 3918:2007), with no airflow through it. Connect a
vacuum metef to point Vr or Vp.

5.9.2 Recofd the vacuum as the regulator or vacuum pump working vacuum.

5.9.3 Isolate the vacuum system from/the milk system. Stop the airflow through the vacuum regulator; for
capacity controlled pumps, ensure that'they are running at constant capacity and stop or isolate the pulsators
and all vacuu-operated equipment:

5.9.4 Adjust the airflow meter,until the vacuum is similar to that recorded in 5.9.2. Record the dirflow.
Record the working vacuum.at the vacuum pump connection point Vp.

5.9.5 Isolate the vacuum pump from the rest of the vacuum system. Connect the airflow meter directly to
the vacuum pump with=a full-bore connection.

5.9.6 Open|the)airflow meter until the working vacuum at the vacuum pump becomes the same as regorded
in 5.9.4. Record theairflow:

5.9.7

system disconnected (5.9.6) and the airflow with the vacuum system connected (5.9.4).

5.10 Vacuum drop across vacuum taps for bucket milking units

See 5.10 of ISO 5707:2007.

Calculate the vacuum system leakage as the difference between the airflow recorded with the vacuum

5.10.1 With the milking machine running, connect the airflow meter to the vacuum tap and open it to give a
reading of 150 I/min.

5.10.2 Connect a vacuum meter to the vacuum tap upstream of the one with the airflow meter.

12
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5.10.3 Record the vacuum at the airflow meter with an airflow of 150 I/min and at the other tap with no air
through it.

5.10.4 Calculate the vacuum drop across the vacuum tap as the difference of the working vacuum readings
recorded in 5.10.3.

6 Pulsation system

6.1 Airflow at stall taps

See 6[1 of ISO 5707:2007, seventh indent.

6.1.1 | The milking machine shall be operating in accordance with 5.1.2.
6.1.2 | Connect an airflow meter and a vacuum meter to the stall tap instead of the-milking unit ¢r pulsator.
6.1.3 | Record the vacuum at the stall tap with the airflow meter closed.

6.1.4 | Open the airflow meter until the vacuum at the airflow meteriis' 5 kPa lower than the vacuum
measyired in 6.1.3.

6.1.5 | Record the reading of the airflow meter as the airflow at the’stall tap.

6.2 [Pulsation rate, pulsator ratio, pulsation chamber vacuum phases and vacuum drop in
pulsator air line

See 6|2 and 6.3 of ISO 5707:2007.

6.2.1 | With the milking machine operating in accordance with 5.1.2, let the pulsator(s) run for [at least 3 min
and measure the working vacuum at Vm.

6.2.2 | Equipment using vacuum from the pulsator air line during milking, such as autgmatic cluster
removers, shall be considered and;.if possible, operated during testing of the maximum pulsgtion chamber
vacuum.

6.2.3 | Connect the instrument specified in 4.7 to the pulse tube, close to the teatcup shell. The connection
shall e to the furthest pulse’tube where a pulsator valve or long pulse tube supplies more than gne teatcup.

6.2.4 | Record five consecutive pulsation chamber vacuum cycles and analyse the results to fetermine the
maxinpum pulsation~chamber vacuum, the average pulsation rate, the average pulsator ratio angd the average
duratipn of phases a, b, ¢ and d (see Figure 6 of ISO 3918:2007).

calculgtéd.

Thesq values shall be obtained for every pulsator valve or long pulse tube and the average Iinrping shall be

Phase b shall be checked to ensure that the vacuum is not less than the maximum pulsation chamber vacuum
minus 4 kPa.

Phase d shall be checked to ensure that the vacuum never exceeds 4 kPa.

6.2.5 Calculate vacuum drop in the pulsator air line as the difference between the vacuum recorded in 6.2.1
and the lowest value of maximum pulsation chamber vacuum as derived in 6.2.4.

© IS0 2007 — Al rights reserved 13
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7 Milk system

71

Slope of milkline

See 7.2 and C.1 of ISO 5707:2007.

711

Consider the milkline as a collection of sections, each with a uniform slope. Each section can be

between two support points or the length of the individual pipes. Measure the length of each section and the
slope or the height of each section end from a reference level. Sum up lengths and slope or heights into a
height profile showing the height of the milkline as a function of the distance from the receiver.

7.1.2 In thd
between two

71.3 From
most distant 1
Find the aver
represent the
falling toward

7.2 Milk sy
See 7.3 of IS
7.21 With

connection to
vacuum mete
7.2.2 Reco

7.2.3 Stop

running at copstant capacity and stop or isolate the-pulsators and all vacuum operated equipment. Plug

admissions.

7.2.4 Adjust the airflow meter until the\vacuum is similar to the vacuum recorded in 7.2.2. Reco

airflow.

7.2.5 |Isolat
7.2.6 Open
7.2.7 Calcy
7.2.4.

NOTE Thi

case of a looped milkline, define the highest point of the milkline. Let this point be the bod
slopes (sides) of the looped line.

the height profile, calculate the minimum slope of each branch between the receiver a
hilk inlet from the receiver. The minimum slope shall be given for a 5 m section’'of each b
Age slope over a 5 m distance moving freely along the milkline, and choose-the lowest v

5 the receiver.

ystem leakage

D 5707:2007.

he milking machine operating in accordance with 5.1.2, connect the airflow meter with a fu
connection point A2 (see Figures 2 and 3 of ISO 394'8:2007), with no airflow through it. Cq

I to connection point Vr or Vp.

'd the vacuum as the regulator or vacuum pump working vacuum.

B the milk system.
the airflow meter/until the vacuum becomes the same as in 7.2.4. Record the airflow.

late the milk system leakage as the difference between the airflows recorded in 7.2.6

S (method implies a good repeatability of the vacuum meter and airflow meter, especially if the leakag

ndary

nd the
ranch.
lue to

minimum slope of the branch. Slope shall be given in mm/m with a positive value mganing

I-bore
nnect

the airflow through the vacuum regulater; for capacity controlled pumps ensure that th¢y are

all air

rd the

and in

es are

small. See als

7.3 Effecti

mne nints I Annex ..

ve volume of receiver

See 7.7 of ISO 5707:2007.

7.31
7.3.2
7.3.3

7.3.4 Manu

14

If there is an automatic control for the releaser it shall not be in operation during the test.
Connect the receiver to the vacuum.

Partly fill the receiver with water.

ally activate the releaser until no more water is delivered.
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more water is

coming water

Bs reached a

ed end of the

in the can or

iver after the

7.3.5 Deactivate the releaser and fill the receiver until the liquid level is in line with the bottom of the lowest
inlets to the receiver.

7.3.6 Manually activate the releaser, and collect the water from the delivery pipeline until no
delivered. Record this water volume as the effective volume of the receiver.

7.4 Leakage in releaser

See 7.8.1 of ISO 5707:2007.

7.41 With a vacuum in the receiver, immerse the end of the delivery line in a can of water.
7.4.2 | Let water into the receiver with a flow similar to the capacity of the releaser.

To make it possible to indicate the leakage, it is essential that no air bubbles formed-byithe in
enter the releaser.

7.4.3 | Start the releaser and look for bubbles from the delivery line. After/the discharge h
steady state condition, the releaser is considered airtight if no bubbles appear-from the submerg
delively line.

7.4.4 | Stop the releaser and entry of water to the receiver.

7.4.5| Check if water is sucked back into the receiver by obsetving any drop in the water leve
rise in| the receiver.

7.4.6 | In the case of installations with transparent receivers, look for bubbles in the rece
releager milk pump has stopped pumping and while theireceiver is still under vacuum.

8

8.1
See 8

8.1.1
suppo
mova
an en
upper
the bg
cut off

8.1.2

Milking unit

Mouthpiece depth and effective length of liner
2 of ISO 5707:2007.

The mouthpiece depth is measured using a special tool that centres the mouthpig
rted by the upperssuiface of the mouthpiece, see Figure 3. The tool is equipped with
ble in the direction”of the axes of the liner but with an accurate fit to limit air leakage. The
d diameter of 5,0 mm with a half spherical end towards the liner. This measurement als
touch point;>The lower touch point and the effective length are measured in a similar ma
ttom of the)liner with the rod inserted through the teatcup sight glass or short milk tube wh
for thissmeasurement.

Place the tool centred on the mouthpiece with the rod inserted and a vacuum meter cor

ce lip and is

a rod freely
od shall have
o defines the
nner but from
ich should be

nected to the

short milk tube.

8.1.3

Apply vacuum to the short milk tube and record the vacuum.

8.1.4 Pull the rod outwards from the liner until it no longer touches the liner. Then move the rod slowly
towards the liner until it touches the liner and then leave it.

8.1.5

8.1.6
teatcu

Record the distance the rod has penetrated the liner from the upper surface of the mouthpiece lip to
the end of the spherical end of the rod as the mouthpiece depth at the recorded vacuum (L, in Figure 3).

Record the distance from the upper surface of the mouthpiece lip to the lower end of the liner or

p sight glass (L, in Figure 3).

© 1SO 2007 — All rights reserved
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8.1.7 Aerate the liner. Centre the tool on the lower end of the liner or teatcup sight glass. Apply vacuum to
the mouthpiece and record the vacuum.

8.1.8 Pull the rod outwards from the liner until it does not touch the liner. Then move the rod slowly towards
the liner until it touches the liner and then leave it.

- D, _
<D1V 2
/
—u-'//
-3

. Ly
T
—

D, diameter of mouthpiece lip

D, outer diameter of the mouthpiece or bigger
Dy inner diameter of the short milk tube

D, outer diameter of the liner end or bigger

1 centring tool

2 scale

3 rod

NOTE For definitions of L,, L, and L, see 8.1.6, 8.1.5 and 8.1.9 respectively.

Figure 3 — Schematic drawing of tool for measuring mouthpiece depth and effective length of liner

16 © 1SO 2007 — All rights reserved
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ISO 6

Record the distance the rod has penetrated the liner from the bottom surface of the sho

teatcup sight glass to the end of the spherical end of the rod (L5 in Figure 3).

690:2007(E)

rt milk tube or

8.1.10 Calculate the difference from the measurements recorded in 8.1.6 and 8.1.9 to get the effective length

of the

8.2
See 8

8.21

liner (L4 — L3 in Figure 3).

Teatcup or cluster fall-off air inlet
.2 of ISO 5707:2007.

With the milking machine operating without the vacuum regulator, an airflow meter conn

ected to point

A1 wi
vacuu

8.2.2
vacuu

NOTE

8.2.3
from §

8.3
See 8
8.3.1

8.3.2
throug

If the

8.4
See 8
8.4.1

8.4.2
the m

8.4.3

h a full-bore connection and a vacuum meter connected to point Vm, adjust the airflow A
m is 50 kPa.

Open one teatcup or one cluster with the shut-off valve open and adjust the~airflow n
M is the same as in 8.2.1.

This measurement is only relevant if the air inlet in the cluster or teatcup is l€ss than the effecti

The cluster or teatcup consumption is the airflow meter reading' from 8.2.1 minug
2.2,

Leakage through shut-off valves of milking units
4 of ISO 5707:2007.
Connect a flowmeter between the long milk tube and the cluster or teatcup under test.

With the shut-off valve in take-off position;“measure the airflow and record this value a
h the shut-off valve.

lowmeter is measuring volume flow;the vacuum in the flowmeter shall be taken into consig

Air vent and leakage into:teatcup or cluster
6 of ISO 5707:2007.
Connect a flowmeter between the long milk tube and the claw or teatcup under test.

Connect the’flowmeter to the vacuum system (milkline or air line) and record the workir
Iking machine:

Plug-the teatcup(s) and open any cluster shut-off valve.

8.4.4

heter until the

neter until the

e reserve.

the reading

s the leakage

eration.

g vacuum for

Recard the airflow through the flowmeter as the total air admission

8.4.5
8.4.6

NOTE

8.5

See 8

Close the air vent and record the airflow through the flowmeter as the air leakage.

Calculate the difference between the airflows recorded in 8.4.4 and 8.4.5 as the air vent admission.

An alternative method of measuring the airflows in 8.3.2, 8.4.4 and 8.4.5 without a flowmeter is to use an
airtight can and a stopwatch as described in Annex B.

Effective volume of buckets, transport cans and recorder jars

.8.2 and 8.11 of ISO 5707:2007.

© 1SO 2007 — All rights reserved
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8.5.1

connection point and the vacuum supply.

This vessel and the connection to it should preferably be transparent.

8.5.2

8.5.3

Put the milking machine in operation at working vacuum.

Fill the unit under test with water until water appears at the vacuum connection.

Put a unit under test into the milking position with another vessel connected between its vacuum

8.5.4 Allow airflow at about 80 I/min to enter the unit under test until no more water flows through the
vacuum connection.

8.5.5 Reco

'd the remaining amount of water in the unit under test as its effective volume.

8.6 Measuring the vacuum in the cluster

See 8.7 of IS

8.6.1 Instal
accordance w

8.6.2 Reco
liquid flows aq
8.6.3 Calcd

d (see Figure

D 5707:2007.

the milking unit in accordance with Annex A and describe the connection to the pl
ith A.3.

'd the vacuum in the milkline at the teat end and in the pulsation chamber with the sp
cording to 8.7 of ISO 5707:2007 equally divided between allieatcups of the cluster.

late the working vacuum in the milkline, the average teat'end vacuum and, during phases
6 of ISO 3918:2007), the average teat end vacuum in@ccordance with A.8.

8.7 Measurement of the vacuum drop from accessories attached in the long milk tube

See 8.7 and §

8.71 The
measuring th
connected, ar

8.7.2 Instal
describe the ¢

8.7.3 Reco
ISO 5707:20(
8.7.4 Insert

tubes which 4
the test descrj

.9 of ISO 5707:2007.

pffect of milk meters or accessaries~inserted in the long milk tube shall be register
e average liner vacuum in a specified milking unit both with and without the acces
d by comparing the results.

the milking unit without the accessories in the long milk tube in accordance with Annex
onnection to the plantinyaccordance with A.3.

rd the vacuum andscalculate the average liner vacuum with a water flow as given in Tab
7 equally divided between all teat cups of a cluster, in accordance with A.8.

the accessory to be tested in the long milk tube as specified in the user's manual, usi
re normally used with the accessory under test. Adjust the length of the long milk tube g
bedin'8.7.5 is performed in the configuration described in 8.7.2.

ant in

beified

b and

ed by
sories

A and

e 1 of

ng the
o that

8.7.5 Reco

d the vacuum anda calculate the average liner vacuum with the Same water 1low as In 6.7.5

8.7.6 The vacuum drop caused by the tested component is the difference in the average vacuums
calculated in 8.7.3 and 8.7.5.

8.8 Airflow at the end of the long milk tube

See 8.10 and

8.8.1

8.11 1SO 5707:2007.

Check the length and internal diameter of the long milk tube.

8.8.2 With the milking machine operating in accordance with 5.1.2, connect a vacuum meter to the
connection point Vm.

18
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8.8.3 Record the vacuum as the working vacuum for the milking machine.

8.8.4 Connect the airflow meter and a vacuum meter to the end of the long milk tube instead of the claw or
teatcup. For bucket milking machines the pulsator shall run connected to the cluster but without milking
vacuum to the cluster.

8.8.5 Record the vacuum at the end of the long milk tube with the airflow meter closed or, for bucket milking
machines, with an air inlet of 10 I/min.

8.8.6 Open the airflow meter until the vacuum at the end of the long milk tube is 5 kPa lower than the
vacuum measured in 8.8.5.

8.8.7 | Record the reading of the airflow meter as the airflow at the end of the long milk tubé&\apd, for bucket
milking machines, calculate the vacuum reduction of the non-return valve as the difference| between the
vacuums measured in 8.8.3 and 8.8.5.

© IS0 2007 — Al rights reserved 19
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Annex A
(normative)

Laboratory tests of vacuum in the milking unit

A.1 Suitable measuring equipment

A.1.1 Vacu
A.1.2 Data
chamber and

Extra air vol
variations. All
The connecti
response sha

A1.3 Artifi

intended to bg¢ closed by the liner. To achieve effective shut off, it is important to position the teat such th
closed liner w

connected to

If the combination of teatcup and artificial teat being tested does not stop liquid flow during ph

(see 5.12 of |
shall be direc
supplying the

A.1.4 Wate

A.1.5 An airflow meter, with an accuracy at least equal to that specified in 4.6 and A.4, to measure
vent in the cly

20

um meter, with an accuracy at least equal to that prescribed in 4.2.

acquisition equipment that can simultaneously record the vacuum in the liner, in‘the pu
in the milkline in accordance with 4.3.

imes between the measuring point and the measuring equipment will affect the v3

bns and damping volumes of the measuring equipment shall be, specified or the freq
|l be verified.

cial teats, for example, in accordance with Figure A.1 and\ Table A.1. The outlet holg
ill cover the holes in the teat. It is recommended to have.the teatcups fixed and the teats f|
the liquid source in order to avoid leakage between teat and mouthpiece.

50 3918:2007), shut-off valves for the liquid may be used. Such shut-off valves for the
teats remains constant at about 3 kPa to:5.kPa.

I flow meters, with a minimum accuracy as specified in A.4.

ster.

sation

cuum

volumes should be kept to a minimum to reduce the damping effect on\.the vacuum varigtions.

uency

s are
at the
exibly

ase d
liquid

ly upstream of the artificial teat. Suitable means shall be used to ensure that the liquid pressure

he air
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Dimensions in millimetres

Key
1 measuring channel
2 liquid channel

A diameter of artificial teat
B odtlet hole diameter of artificial teat

NOTE See also Table A.1.

Figure A.1 — Artificial teat

Table A.1 — Artificial teat dimensions

Cows, water buffaloes and goats Sheep
Diameter, 4
25 20
mm
Outlet hole diameter, B
4,5 3,5
Number of outlet holes 1or2 1
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A.2 Test conditions

Vacuum levels and vacuum variations shall be measured while drawing water through artificial teats. The
milking unit shall work normally.

Pulsation data shall be recorded and specified, at the test liquid flow and during dry conditions.

A.3 Description of the connection to the plant

The connection to the plant shall be described by:

a) the Iengtl|1 and internal diameter of the long milk tube;

b) the shapé of the long milk tube (see Figure A.2), determined by

— the {
— the {
— the {
— the {

— the {
long

— theh

— ade

c) the descijiption of the milk inlet valve;

d) the desciliption of the vacuum tap.

When compa
(see Figure A

To be able to
700 mm for lo

ertical distance between the teat base and the milkline axis (44),

ertical distance between the teat base and the lowest point of the long\milk tube (4,),
ertical distance between the teat base and the highest point of th€ long milk tube (43),
ertical distance between the claw and the lowest point of the long milk tube (/,4),

ertical distance between the top of the (short) milk tube at the teatcup and the lowest point
milk tube (%5),

orizontal distance between the centre of the tidder and the milkline axis (/),

scription of any device fitted in the milking unit between the cluster and the milk line;

ing milking units, the. length of the long milk tube shall be so matched that the distance 74
2) will be the same-for all units.

compare measuring results the dimension /4 should preferably be 1 300 mm for high lin
w line plants:

22
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// &
| / q 7z
}4—» =
a) High line plant b) Low line plant
Key
hy veytical distance between the teat base and the milkline axis
h, veftical distance between the teat base and the lowest(point of the long milk tube
hy vertical distance between the teat base the highest point of the long milk tube
h, veftical distance between the centre of the udderand the milkline axis
hs  veytical distance between the top of the (short) milk tube at the teatcup and the lowest point of the long milk tube
! hagrizontal distance between the claw and the milkline axis
NOTE Additional measurements may, be recorded to fully describe the test configuration.
Figare A.2 — Representative shape of the long milk tube
A.4 |iquid and-airflow
The water flowi'shall be specified and measured with an error of less than 0,1 kg/min. The water temperature
shall e between 15 °C and 22 °C.

The a

rflow through the air vent shall be measured.

The air admission shall be (8 + 0,5) I/min for cows and water buffaloes and (6 + 0,5) I/min for sheep and goats

or the

actual or the designed airflow of the milking unit used.

A.5 Vacuum in milkline

The vacuum in the milkline shall be constant during the test, within 1 kPa, measured close to the milk inlet at
the upper side of the tube.
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A.6 Measuring point

The measuring point shall be at the artificial teat end (see Figure A.1).

The measurement should preferably be made by means of a built-in transducer in the artificial teat. A
transducer connected to the measuring point by a tube may be acceptable if it is proved that the measurement

can be made

with sufficient frequency response (see A.1.2).

A.7 Measuring period

A measuring
cycles. The n

A.8 Result

A.8.1 Gene
Based on the

results. The 1
1 kPa, whichsd

A.8.2 Averd

A.8.21
The average

NOTE Fo
however, show

A.8.2.2 Avagrage liner vacuum during phase b

The average

average of the average registered values during phase b of the pulsation waveform in each meg

pulsation cycl

A.8.2.3 Ave

The average

average of the average registered values during phase d of the pulsation waveform in each meg

pulsation cycl

General

period shall be chosen as a 1ull number of pulsation cycles and shall be at least o pu
Imber of cycles shall be recorded.

S

ral
measured values, one or more of the following parameters shall be calculated and presen

ver is the greatest.

ge liner vacuum

acuum during the measuring period shall be-¢alculated as defined in 2.7.2 of ISO 3918:20

small vacuum variations, the mean reading-ef a damped vacuum gauge can be sufficient. The gau
a slightly higher vacuum than the average:vacuum, an error that will increase with fluctuations.

vacuum during phase b_(see Figure 6 of 1ISO 3918:2007) of the pulsation waveform

e during the measuring period.

rage liner vacuum during phase d
vacuum\during phase d (see Figure 6 of 1SO 3918:2007) of the pulsation waveform

e during the measuring period.

sation

ted as

naximum error in those calculated values for vacuum variations{shall be 10 % of this vglue or

07.

ge will,

is the
sured

is the
sured
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Annex B
(informative)

Alternative method for the measurement of air inlet and
leakages in clusters

e
B.1 Principle

This method is based on measuring the vacuum change, Ap, over a specified time while aif feaks into a vessel
under|vacuum.

When|Ap is relatively small, the basic equation is:

_VxAp

(B.1)
Pa ¥t
where
q| s the leakage flow, in litres per minute (I/min);
V| is the volume of the vessel, in litres (l);
ph is the prevailing atmospheric pressure during the test, in kilopascals (kPa);
Ap is the pressure or vacuum change in the vessel under vacuum, in kilopascals (kPa);

~

is the measuring time, in minutes (min):
NOTE 100 kPa atmospheric pressure and,a' measuring time of 10 s are provided for in Equation B.1.
It is alo possible to measure the timefor a specified vacuum change, preferably of 10 kPa.

This method can also be used'‘to' measure small leakages into a milking machine when its intefnal volume is
known.

B.2 Procedure

B.2.1| Conneet'the long milk tube of the cluster under test to an airtight can with a known volume of about
20 1, the teateups having been plugged.

rintha Attt ~non
—tOtHCTam gt Cart:

B 2 2 Connaet-avaciiim mmnt
e SO CCrovatouurt et

[()]

B.2.3 Connect the can to the vacuum system and adjust the vacuum to the same as that measured in
5.2.2.2.

B.2.4 Record the vacuum in the can, p,, isolate the can from the vacuum system and simultaneously start a
stopwatch.

B.2.5 Record the vacuum, p,, after 10 s.
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B.2.6 Calculate the air admission, g, in litres per minute of free air, using Equation B.2:

q:

where

V

P1

P2

6 x

%
100X(p1-p2)

is the volume of the can, in litres (1);

is the level of vacuum measured in B.2.4, in kilopascals (kPa);

(B.2)

is the level of vacuum measured in B.2.5, in kilopascals (kPa).
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Annex C
(informative)

Examples of test procedure to reduce the test work

C.1 General information, requirements and preparations before testing

C.1.1
detail
shoul

C.1.2
air lin
the al

CA1.3
and le

NOTE
measu

C1.4
the in
during

C.2

See T

C.21
point

C.2.2
teatcu
see 5
see 5

c.23
Cc.24

d descriptions of the procedures will be found and to the test report in Annex D, in.whig
be recorded.

In the test report given in Annex D, record information concerning the milking=machine,
, pulsator air line, number of milking units and inlet valves (if available), in addition to deta
itude and prevailing atmospheric pressure for the calculation of limits.

Connect an airflow meter to connection point(s) A1 with no airflow through it. Start the
t it run for at least 15 min or any specified start up time.

red.

Put the milking machine into milking position with.all-the vacuum-operated equipment a
Stallation connected except the milking units, including those items of equipment which d
milking.

Measurement of regulation characteristics

able D.1.

Put the milking units in operation with teatcup plugs fitted. Connect a vacuum recorder
m.

Record the vacuum for 5s to 15s (phase 1, see 5.2.4.3). Continue recording while
p, simulating attdehment (phase 2, see 5.2.4.4), for 5s to15 s after vacuum has stabili
2.4.4), while cloging the teatcup and for 5s to 15s after vacuum has stabilized ag
2.4.5).

Calculate the average vacuum during 5 s of phase 1 and record this in D.1.1 (see 5.2.4.¢

Find the minimum vacuum in phase 2 and record this in D.1.2 (see 5.2.4.7).

This test procedure makes reference to the normative part of this International Standard where

h test results

milkline, main
Is concerning

acuum pump

During this time, the air inlets in the cluster and the vacuum drop at vacuum taps and stall taps can be

ssociated with
0 not operate

to connection

opening one
red (phase 3,
ain (phase 4,

~

C.25
C.2.6
C.2.7

Calculate the average vacuum in phase 3 and record this in D.1.3 (see 5.2.4.8).
Find the maximum vacuum in phase 4 and record this in D.1.4 (see 5.2.4.9).

Calculate the average vacuum in phase 4 after it has stabilized again and record

(see 5.2.4.10) and D.1.9.

this in D.1.5

C.2.8 Calculate the attachment vacuum drop, the regulation undershoot and the regulation overshoot and
record these in D.1.6, D.1.7 and D.1.8 (see 5.2.4.11 t0 5.2.4.13).

C.2.9 Record the vacuum while opening one teatcup for quarter milking or one cluster when milking with a
claw, simulating a kick or fall-off (phase 2, see 5.2.4.4), for 5 s to 15 s after vacuum has stabilized (phase 3,
see 5.2.4.4), while closing the teatcup/cluster and for 5 s to 15 s after vacuum has stabilized again (phase 4,

see 5.

2.4.5).
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C.2.10 Find the minimum vacuum in phase 2 and record this in D.1.10 (see 5.2.4.7).
C.2.11 Calculate the average vacuum in phase 3 and record this in D.1.11 (see 5.2.4.8).
C.2.12 Find the maximum vacuum in phase 4 and record this in D.1.12 (see 5.2.4.9).

C.2.13 Calculate the average vacuum in phase 4 after it has stabilized again and record this in D.1.13
(see 5.2.4.10).

C.2.14 Calculate the fall-off vacuum drop, the regulation undershoot, the regulation overshoot and record
these in D.1.14, D.1.15 and D.1.16 (see 5.2.4.11 t0 5.2.4.13).

C.3 Measyrement of installation vacuum, regulation sensitivity and calculation’ of
vacuum drop

See Table D.2.
C.3.1 Recofd in D.2.1 the vacuum indicated on the plant vacuum gauge(s) (see 5.5:1).

C.3.2 Recofd in D.2.2 the vacuum near the plant vacuum gauge(s) for example at connection pqint Vr
(see 5.5.1).

C.3.3 Calculate the vacuum gauge error (see 5.5.2) and record the value in D.2.3.
C.3.4 Recofd in D.2.4 the vacuum at connection point Vm with nenilking units connected (see 5.2.2.3).

C.3.5 Put a|l units in operation with teatcup plugs placed at'the most distant milking positions and regord in
D.2.5 the working vacuum for the milking machine at conngction point Vm (in the “measure” column) apd the
nominal vacuyim (in the “limit(s)” column).

The vacuum pump should not be switched off between measurement of vacuum at Vm (C.3.5) and stopping
of airflow thrpugh the vacuum regulator (C.4.4)) as the working vacuum may deviate after restart pf the
vacuum pump. The connection point Vr shouldnot be the same as the vacuum regulator sensor point, gs the
working vaculim may be affected if the sensor point is disconnected during connection of the vacuum meter.

C.3.6 Calculate the regulation sensitivity (see 5.2.2.4) and record the value in D.2.6. Calculate the vacuum
regulation deyiation (see 5.2.1) and-record the value in D.2.7

C.3.7 Recofd in D.2.8 the regulator working vacuum at connection point Vr (see 5.4.2).
C.3.8 Recofd in D.2.9the working vacuum for the vacuum pump at connection point Vp (see 5.3.1.1).

C.3.9 Recofd inr D72.10 the exhaust back pressure of the vacuum pump (in the “measure” column) apd the
one allowed (|nthe' “limit(s)” column) (see 5.3.3).

C.3.10 Open the airflow meter connected to A1 until the vacuum at Vm decreases by 2 kPa from the vacuum
recorded in D.2.5 (see 5.6.2). Record the vacuum at Vm in D.2.11 and in D.3.1 the airflow according to C.4.1.

C.3.11 For recorder and pipeline milking machines, record in D.2.12 the vacuum at the regulator at
connection point Vr (see 5.6.3).

C.3.12 Calculate the vacuum drop between the receiver and regulator (see 5.6.4) as the difference between
D.2.12 and D.2.11 and record the value in D.2.13.

C.3.13 Record in D.2.14 the vacuum at connection point Vp (see 5.6.5).

C.3.14 Calculate the vacuum drop between the receiver Vm and the vacuum pump Vp (see 5.6.6) as the
difference between D.2.14 and D.2.11 and record it in D.2.15.
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C.4 Measurement and calculation of airflow in the installation

See Table D.3.

Cc.4.1

Record in D.3.1 the airflow, through the airflow meter at A1 (see C.3.10), if necessary

the ambient atmospheric pressure (see 5.2.6).

corrected for

C.4.2 Take the value of airflow from Table D.4 for accessories operated during milking but not during the

test.

C.4.3 Either calculate the effective reserve required (see A.1 and A2 in ISO 5707:2007 plus the addition for

'o monnol f:nrl reco

acceoucr:es gnlan |n Tehla n /1\ oFHse I'ha foar\h\ln resere gnlan |n H'\a user d the Value in
D.3.1}n the limit(s) column.

C.4.4| Open the airflow meter until the vacuum at connection point Vr is decreased by.2 kPa ffom the value
recorded in D.2.8 (see 5.4.3). Record the airflow in D.3.2.

C.4.5
maxi

SO er:m

For o
conne

For a system with capacity controlled vacuum pumps only, check if the pump is
um capacity. If so, there is no regulation loss and the manual reserve-is-equal to the effg
the test.

her systems, stop the airflow through the regulator. Adjust thé/airflow meter until the v
ction point Vm is again decreased by 2 kPa from the value recorded in D.2.5 (see 5.2.3.9

r'unning at its
ctive reserve,

acuum at the
). Record the

air floy (manual reserve) in D.3.3.

C.4.6
regulg
record

Calculate the regulation loss as the difference between D.3.1 and D.3.3 (see 5.2
tion loss allowed (10 % of the manual reserve recorded in D.3.3 or 35 I/min, whichever ig
these values in D.3.4.

3.6) and the
greater) and

c.4.7
value
airflow

kPa from the
w through the

Adjust the airflow meter until the vacuum at the connection point Vr is decreased by 2
recorded in D.2.8 (see 5.4.5), i.e. the same’vacuum as in C.4.4. Record in D.3.5 the airflo
meter.

Cc.438
regula
Recor

Calculate the regulator leakage as the difference between D.3.2 and D.3.5 (see 5
tor leakage allowed (5 % of«the manual reserve recorded in D.3.3 or 35 I/min, whichev
d these values in D.3.6.

4.6) and the
br is greater).

C.5 Measurement,of vacuum pump capacity, leakage into milk system and|into

vacuum system

See Thble D.3.

Isolate the vacuum pump(s) from all other parts of the system. Set a capacity controlle
um capaC|ty Connect the alrflow meter to the vacuum pump and record the airflow c

il pump to the
hpacity of the
S pressures in
D.3.7 (see 5. 3 1. 4 to 5.3.1.7 and 5 3. 2) and record the alrflow capacity glven on the pump or in the user's
manual in D.3.7 (in the “limit(s)” column).

C.5.2 Adjust the airflow meter so that the vacuum is as recorded in D.2.9. A capacity controlled vacuum
pump can be set to any constant capacity. Record the airflow capacity of the vacuum pump in D.3.9 (see 5.9.5
and 5.9.6).

C.5.3 Reconnect one vacuum pump to the vacuum system with the regulator disconnected. Disconnect the
milk system. Connect the airflow meter to connection point A2 and adjust it such that the vacuum at Vp is the
same as in C.5.2. Record the airflow in D.3.9 (see 5.9.5 and 5.9.6).

C.5.4 Calculate the vacuum system leakage (see 5.9.7) and the vacuum system leakage allowed (5 % of
the maximum pump capacity) and record the values in D.3.10.
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NOTE For single fixed-capacity vacuum pumps, the maximum leakage is 5 % of the airflow recorded in D.3.9. For
multiple and capacity controlled pumps the maximum leakage can be calculated as 5 % of the airflow recorded in D.3.7
but corrected to the vacuum as recorded in D.2.9.

C.5.5 Reconnect the milking system with the milking units and other equipment using vacuum shut-off.
Adjust the airflow meter so that the vacuum at Vp is the same as recorded in D.2.9. Record in D.3.11 the
airflow (see 7.2.1,7.2.3 and 7.2.4).

C.5.6 Calculate the milk system leakage (see 7.2.7) and the milk system leakage allowed (10 I/min + 2 I/min
per milking unit) and record the values in D.3.12.

C.5.7 Restore the vacuum regulator to milking conditions.

C.6 Check the pulsation system

See 6.2 and Table D.2.

C.6.1 Takelthe values for pulsation rate and pulsator ratio given in the user's manual:
C.6.2 Operate the units with teatcup plugs placed at the most distant milking positions and produce graphs
of the pulsatigns and/or data of all pulsators and attach them to the test reportior indicate only those whigh are
not according|to ISO 5707 or the specification in the user's manual.

C.6.3 Recofdin D.2.16 the lowest value of the maximum pulsation chamber vacuum (see 6.2.4).

C.6.4 Calculate the difference between the values in D.2.5 andD.2.16 and record it in D.2.17 (see 6.2}5).

C.6.5 If the|test prescribed in C.7 is not performed, discénnect the milking units of the milk system apd the
air lines.

C.7 Measyre air inlets at the cluster
See Table D.6.
C.7.1 Conngct an airflow meter between the teatcup or claw and the long milk tube with the teatcupg open
and the shut-¢ff valve in take-offpasition (see 8.4.1). Record the airflow as the leakage of the shut-off valve in

Table D.6 (sef 8.4.2).

C.7.2 Plug all teatcupstand open the shut-off valve (see 8.4.3). Record the airflow as the total air adnission
into the clustgr in Tablé.D.6 (see 8.4.4).

C.7.3 Closqg the\air vent and record the airflow as the leakage into the cluster in Table D.6 (see 8.4.5).

C.7.4 Calculate the difference between the values obtained in C.7.2 and C.7.3 as the air vent admission
(see 8.4.6). Record this value in Table D.6.

C.7.5 For pipeline and recorder milking machines, record the airflow at the end of the long milk tube
(see 8.8) given in the user's manual. See 8.10 of ISO 5707:2007.

C.7.6 Check the length and internal diameter of the long milk tube (see 8.8.1).
C.7.7 Connect an airflow meter and a vacuum meter to the end of the long milk tube instead of the claw or

teatcup. For bucket milking machines the pulsator shall run connected to the cluster, but without milking
vacuum to the cluster (see 8.8.4).
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