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INTERNATIONAL STANDARD

1SO 6690-1983 (E)

Milki inei i

0 Intrqduction

This Interpational Standard describes the tests to be used to
determine|whether a milking machine installation complies with
the requifements of IS0 5707. The full mechanical test
procedure| given in clause 6, should be followed for a new
installation} prior to acceptance by the purchaser, to whom the
data obtaiped should be supplied for future reference.

For periodic checking by investigation of particular defects or
failures, ofply those tests which are appropriate to the problem
need be applied.

1 Scope

This Intefnational Standard specifies mechanical tests for
milking mgchine installations in order to verify.compliance of an
installation with the requirements of ISG-5707 and to verify that
any claimg made in complying with _thé marking clauses in
ISO 65707 | are justified. it also \stipulates the accuracy
requiremepts for the measuringinstruments.

2 Field of application
This lnte,lnationa{ Standard is applicable for testing new

installatiops prior to acceptance by the purchaser and for
periodic checking of installations for efficiency of operation.

~ vacuum shall not exceed 1,0 % of the maxi

4 Definitions

For the purpose’of this International Standafd, the definitions
given in 1S0.3918 apply.

5 _Test equipment

Usual hand tools and items of small equipment for testing are
required, together with instruments for making particular
measurements.

The measuring instruments specified in 5.[l to 5.4 shall be
checked for accuracy at least once per year,

5.1 Measurement of vacuum level

The instrument used shall be scaled at intervals of not more
than 2 kPa') and the error with either increaIi]ng or decreasing
um scale value.

5.2 Measurement of air flow

The instrument used shall measure air flow in litres of free air
per minute and shall have a maximum errpr of 5 % of the
measured value. It shall be supplied with cotrection curves for
the vacuum range 30 to 60 kPa for levels of barometric pressure
from 80 to 105 kPa.

3 References
ISO 3918, Milking machine installations — Vocabulary.

ISO 5707, Milking machine installations — Construction and
performance.

1) 1Pa=1N/m2

5.3 Measurement of pulsation chamber vacuum
cycle

The instrument used for measuring phases b and d (see
ISO 3918, figure 6) and pulsator ratio shalt have a maximum
error of £ 3 %.
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If a vacuum recorder is used, it shall have a paper speed of at
least 25 mm/s, constant to within = 2 %, and a pen deflection
of approximately 30 mm for 40 kPa, constant to within + 3 %
(i.e. a maximum error in deflection of £1 mm over the scale
range).

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

5.6 Airtight can

An airtight can of capacity approximately 20 | is required.

6 Mechanical tests

In all cases, the vacuum pump shall be allowed to run for at
least 15 min before measurement of vacuum level or air flow
rate is made, and the installation shall be checked for com-
pliance with the requirements of iSO 5707 relating to construc-

+

5.4 Measurement-of-pump-speed

The instrument{$) used shall be suitable for measuring the
frequency of rotdtion (min-1) with a maximum error of 2 %.

5.5 Teatcup plugs

Standard teatcup plugs, in accordance with figure 1, shall be
used.

The plugs shall withstand cleaning and disinfection.

Dimensions in millimetres

59

({length of protusion into liner}

30

6.1 Effective reserve (see ISO 5707, sib-clause 6.1)

6.1.1 Put the milking machine into the\milking pgsition with
teatcup plugs (6.5) fitted. All vactum operated [equipment
associated with the installation shall'be connected eyen though
it will not operate during the test:

6.1.2 Record the vacudm' level at, or near to, the vacuum
regulator.

6.1.3 Connect.the air flow meter with a full bore tonnection
to the T-piece specified in 7.3 of ISO 5707.

Open (the air flow meter until the vacuum level dgcreases by
2 kPRa.

6.1.4 Record the air flow through the air flow meter.

NOTE — If the prevailing barometric pressure at the timp of the test
differs by more than 2 kPa from the standard pressure fof the altitude
(see 7.1), the true effective reserve at that altitude shall pe predicted
from the measured value by the method given in 7.3.

6.2 Vacuum pump capaéity (see I1SO 5707,
sub-clauses 6.2 and 6.4)

6.2.1 Put the milking machine into the milking pgsition with
the teatcup plugs fitted. All vacuum operated [equipment
associated with the installation shall be connected eyen though
it will not operate during the test.

6.2.2 Measure the vacuum level at the vacuum pyimp.

6.2.3 Isolate the vacuum pump from all other parts of the

|y —

Figure 1 — Teatcup plug

The design adopted for the outer part of the plug (A-B) shall
permit complete penetration into the liner.

2

plant. Connect the air flow meter directly to the vacuum pump
with a full bore connection.

6.2.4 Record the air flow at the vacuum level of 50 kPa.

NOTE — If the prevailing barometric pressure at the time of the test
differs by more than 2 kPa from the standard pressure for the altitude
(see 7.1), the true vacuum pump capacity at that altitude shall be
predicted from the measured value by the method given in 7.2.

6.2.5 Record the air flow meter reading at the vacuum level
recorded at the vacuum pump with all units operating.

6.2.6 Record the speed of the vacuum pump, as its frequency
of rotation (min-1), at a vacuum level of 50 kPa.
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6.3 Regulator sensitivity (see ISO 5707, sub-clause 7.4}

6.3.1 Put the milking machine into the milking position with
teatcup plugs (5.5) fitted. All vacuum operated equipment
associated with the installation shall be connected even though
it will not operate during the test.

6.3.2 Record the vacuum level at, or near to, the vacuum
regulator.

ISO 6690-1983 (E)

6.5.4 Start the vacuum recorder and rapidly open the connec-
tion to the airtight can thereby admitting 10 | of free air to the
system.

6.5.5 Record the vacuum drop and duration shown by the
record (see figure 2) and calculate the product of these values.

633 Sh‘. £l ol i +* R ltl 1 1
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at the vacuum regulator.

6.3.4 Calqulate the vacuum increase from the values recorded
in 6.3.2 angl 6.3.3.

6.4 Reglilator leakage (see 1SO 5707, sub-clause 7.5)

6.4.1 Put|the milking machine into the milking position with
teatcup plligs (6.5) fitted. All vacuum operated equipment
associated with the installation shall be connected even though
it will not gperate during the test.

6.4.2 Redord the vacuum level at the vacuum regulator.

6.4.3 Connect the air flow meter with a full bore connection
as near to the vacuum regulator as possible.

6.4.4 Redord the air flow through the air flow meter ata
vacuum level 2 kPa below the vacuum level recorded in 6.4:2.

6.4.5 Plug the vacuum regulator.

6.4.6 Dedrease the vacuum level to the same level as in 6.4.4
by opening the air flow meter.

6.4.7 Redord the air flow through“the air flow meter.

6.4.8 Thdg regulator leakage/is the difference between the
values recgrded in 6.4.7vand 6.4.4.

6.5 Stability of system vacuum (see ISO 5707,
clause 8)

Vacuum, kPa

P

Nomina
vacuumr

)

-~

Time, s

Figure 2 — Trace of system vaguum

6.6 Vacuum drop (see ISO 5707, sub-clause 10.2)

6.6.1 Put the milking machine into the millfing position with
teatcup plugs (5.5) fitted. All vacuum opedrated equipment
associated with the installation shall be connegted even though
it will not operate during the test.

6.6.2 Record the vacuum level at the vacuym pump.
6.6.3 Record the vacuum level at the reguljtor.

6.6.4 Record the vacuum level at the mosi distant point or
points upstream in the air pipeline(s).

6.5.1 Put all units intc operation with the teatcups plugged.
For bucket, direct-to-can and milking pipeline machines, the
units shall be placed at the most distant milking points; if the air
pipeline is branched, the test shall be carried out on every
branch.

6.5.2 Disconnect the long milk tube of the most distant unit at
the claw and connect it to the airtight can (5.6)

6.5.3 Connect a vacuum recorder to the adjacent unit. In the
case of a bucket or direct-to-can machine, the connection shall
be made through a T-piece inserted in the vacuum tube. In the
case of a milking pipeline, recorder or independent air and milk
transport machine, the connection shall be made through a
T-piece inserted in a short milk tube.

6.6.5 The vacuum drop between the vacuum pump and the
regulator is the difference between the values recorded in 6.6.3
and 6.6.2.

The vacuum drop between the regulator and any point
upstream in the air pipeline(s) is the difference between the
values recorded in 6.6.4 and 6.6.3.

6.7 Air pipeline leakage (see ISO 5707, sub-clause 10.4)

6.7.1 Put the milking machine into the milking position with
teatcup plugs (56.5) fitted. All vacuum operated equipment
associated with the installation shall be connected even though
it will not operate during the test.
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6.7.2
6.7.3
6.7.4 Connect
6.7.5 Plug the

6.7.6 Isolate th
pulsators.

6.7.7 Record
in 6.7.3.

6.7.8 Record t
vacuum level as

6.7.9 The air ¢
values recorded

6.8 Vacuum
(see 1SO 5707, 4

6.8.1 Connect

6.8.2 Adjustth

Record the vacuum level at the vacuum pump.

Record the vacuum level at the regulator.

the air flow meter at the vacuum regulator.
vacuum regulator.

e vacuum system from the milk system and the

associated with the installation shall be connected even though
it will not operate during the test.

6.10.2 Record the vacuum level at the regulator.

6.10.3 Connect the air flow meter at the vacuum regulator.
6.10.4 Plug the vacuum regulator.

6.10.5 Record the air flow at the vacuum level recorded

he air flow at the vacuum level recorded

he air flow at the vacuum pump at the same
in 6.7.2 with the air pipeline disconnected.

ipeline leakage is the difference between the
in 6.7.8 and 6.7.7.

drop across vacuum taps
lause 13)

an air flow meter to the vacuum tap.

e air flow to 120 litres of free air per minute and

record the vacupim level in the air pipeline.

6.8.3 Record the vacuum level between the air flow meter and

the vacuum tap

6.8.4 The vacy
recorded in 6.8.

6.9 Pulsatio
and 14.4)

um drop is the difference between the'values
P and 6.8.3.

h system (see iSO 5707, s(b-clauses 14.3

6.9.1 Set the machine in the milking'position with all teatcups

plugged. Conne|
pulse tube(s).

6.9.2 If a vacy

ct the instrument specified in 5.3 to the short

um recorder is used, record five consecutive

pulsation curved and‘analyse in accordance with the definition
given in ISO 39]8 to Obtain the pulsator ratio and the average
percentage durati d-d

in 6.10.2 with the air pipeline and the milk pipeling connected
but all units isolated.

6.10.6 Isolate the milking system.

6.10.7 Record the air flow at the same vacuym level as
in 6.10.2. :

6.10.8 The milking system leakage is the difference between

the values recorded i 6.10.7 and 6.10.5.

6.11 Air admission to cluster (see 1SO 570}
sub-clause24,7)

6.11.1Connect the long milk tube of the cluster Under test to
thetairtight can (5.6), the teatcups being plugged| Connect a
vacuum gauge to the airtight can.

6.11.2 Evacuate the can to nominal working vacgum.

6.11.3 Close the vacuum connection and simultaneously start
a stopwatch.

6.11.4 Record the time taken for the vacuum Jevel to fall

by 10 kPa.

6.11.6 The air admission, g, in litres of free air pgr minute, is
given by the formula

6V

=

where

If a digital phase-indicator is used, record the mean reading for
each phase over at least five pulsations. (See 1SO 5707, sub-
clause 14.4.)

6.9.3 If a digital instrument is not used, count the number of
pulsations over a minimum period of 30 s and calculate the
pulsation rate. (See 1SO 5707, sub-clause 14.3.)

6.10 Milking system leakage (see 1SO 5707,
sub-clause 15.3)

6.10.1 Put the milking machine into the milking position with
teatcup plugs (b.5) fitted. All vacuum operated equipment

V is the volume, in litres, of the can;

¢ is the time, in seconds, for the vacuum to fall by 10 kPa
from the nominal working vacuum.

NOTE — An alternative method is to insert a variable orifice flow meter
in the long milk tube. The meter should be calibrated or a correction
applied for the operating condition of 50 kPa vacuum.

7 Prediction of pump capacity and effective
reserve at other barometric pressures

Vacuum pump capacity and air demand for a milking machine
vary with ambient barometric pressure.
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