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Recommendations for the installation and testing
of milking machines

Introduction

This manual has been prepared by the Irish Milk Quality Co-Operative Society
(IMQCS). IMQCS has its registered office at 84 Merrion Square, Dublin 2. The
organization was incorporated in 1989 with the aim to improve milk quality
standards in Ireland, to ensure that Irish milking machine installation and
testing standards exceed the best international standards.

This manual combines Irish Milk Quality Co-operative Society (IMQCS)
Guidelines and ISO standards (International Standards Organisation) (ISO
5707 (2007), 1ISO 6690 (2007) and ISO 3918 (2007) into a reference guide for
all milking machine installers and advisers in the Republic of Ireland. The
manual also contains information on some equipment and topics related to
milking machines which are outside the scope of the ISO standards. The
IMQCS guidelines and ISO standards have been developed to ensure best
practice in the installation and testing of milking machines and are not a legal
requirement.

The basis of the manual is compliance with existing standards, directives and
legislation and agreed installation practices for the fitting of new milkline and
recorder parlour plants for bovines.

The manual applies only to the main milking facility (which is usually a
parlour) and does not apply to new bucket plants. Where possible and
practicable the recommendations shall be applied to existing installations.

The IMQCS has informed each person who is listed in its Register of Certified
Milking Machine Testers and Installers of the importance of complying with
these recommendations. IMQCS is not in a position to police adherence to
these recommendations and cannot accept any responsibility for any loss or
damage of any nature which might be incurred by non-compliance with these
recommendations.
The use of “shall” indicates that a clause is mandatory for compliance with
these recommendations, whereas, “should” clauses are recommended on
the grounds of good practice.

The term ‘manufacturer’ is used in these recommendations to refer to the
original equipment manufacturer (OEM) and ‘installer’ is the actual installer.
This is in contrast to CE documentation in which the ‘installer’ is defined as
the manufacturer. In a situation where a main contractor provides a complete
milking installation consisting of components from more than one
manufacturer he has responsibility to all CE and ISO standards requirements
for the complete installation and therefore deemed to be the manufacturer



of the complete installation. If a main contractor provides an individual
component (e.g., pulsation system) in an existing installation he shall be
responsible only for the CE and ISO requirements of that component.

This manual has been prepared by;

Mr. Seamus Goggin IMQCS

Dr. Edmond Harty IMQCS

Mr. George Kearns Secretary, IMQCS
Dr. Eddie O’Callaghan  Editor, Teagasc
Mr. Alan Pearson IMQCS

Mr. Sean Reid IMQCS

Mr.Tom Ryan Teagasc

The committee wishes to acknowledge the contribution of Margie Egan,
Teagasc, Moorepark in compiling this booklet.
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1. PERFORMANCE REQUIREMENTS

ISO 5707 Milking machine Installations-Construction and Performance
specifies minimum performance and information requirements and certain
dimensional requirements for satisfactory functioning of milking machines
for milking and cleaning.

1.1 Tests for compliance
The methods for performance testing referred to in this manual are specified
in ISO 6690.

1.2 Access for measurements

1.2.1 General
a) Connection points for measuring airflow and vacuum shall be provided.
b) Dismantling is acceptable to access connection points.
c¢) All connection points and their location shall be described in the user's
manual.

1.2.2 Airflow measuring connections (Figure 1)

A1: to enable measurement of effective reserve, manual reserve and regulator

leakage:

a) For bucket or direct-to-can milking machines connection to be between
the regulator sensing point and the first vacuum tap.

b) For pipeline milking machines connection to be at or near the receiver(s),
upstream of the sanitary trap(s).

c¢) For recorder milking machines connection to be at or near the sanitary

trap(s) on the milking vacuum line(s)

A2: to enable measurement of leakage into the vacuum and milk systems
a) Connection to be between the vacuum pump(s) and the sanitary trap(s)
or the first vacuum tap.

Note: When not in use, test connections shall not form a trap for liquids.
Connections shall have the same internal diameter as the airline or (48.5+2)
mm, whichever is smaller.
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Figure 1: Location of test points in ISO standards (ISO 3918) tees +isolation valves (IV)

1.2.3 Vacuum and airflow measuring connections (Figure 1).
The following measuring points shall be provided for a vacuum or an airflow meter:

a)
b)
c)
d)

e)

f)

g)

h)

V,, at or upstream of the measuring point A1.

V, near each regulator sensing point.

V, near each vacuum pump inlet.

P, Connection for measurement of exhaust backpressure of the vacuum
pump outlet.

In a pipeline milking machine, Vm can be any point in the milking system,
or upstream of the receiver. In a recorder jar milking machine, Vm can be
in the milking vacuum line or in the nearest convenient recorder jar. In a
bucket milking machine, Vm =Vr and can be combined with the nearest
convenient vacuum tap.

All test connections shall be at least five pipe diameters from any bends,
air inlet points or other fittings creating air turbulence.

If the regulator sensing point is on a branch, there shall be two measuring
points Vr, one to measure the vacuum drop in the airline upstream of this
branch and the other one to determine the regulator leakage near the
regulator sensing point.

Means shall be provided to isolate vacuum pump(s) to measure vacuum
pump capacity.

It is necessary that the pulsators can be stopped or disconnected to
measure leakage into the vacuum system and of air used to produce
pulsation.
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2. SAFETY AND HYGIENE

a) Installations shall comply with the relevant safety requirements given in
ISO 12100-1 and ISO 12100-2.The electrical components shall comply with
the relevant safety requirements given in IEC 60335-2-70.

b) Installations shall comply with the hygiene requirements given in ISO
14159.

c) The equipment has to be effective, easy and safe to use and test.
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3.

a)

b)

c)

d)

f)

g)

MATERIALS

All components that are subjected to a vacuum shall be designed and
constructed to withstand a minimum vacuum of 90 kPa, without
permanent distortion.

Materials that may involve danger if damaged, such as glass, shall be
designed using a safety factor of 5 against external pressure (i.e., 5 x 90 kPa).
All materials in contact with milk or cleaning solutions whether used for
rigid components (for example, pipelines or recording jars) or flexible
components (for example, joint rings, teatcup liners), shall be constructed
to withstand the maximum temperature used in the plant as specified in
the instructions. In addition, such materials when used in accordance with
the manufacturer's recommendations shall not impart taint to the milk.

All milk contact surfaces shall be free from engraving or embossing. All
metal milk contact surfaces, except for welded seams, shall have a surface
roughness ® less than or equal to 2.5um when tested in accordance with
IS EN ISO 4288.

Surface roughness (Ra), on welded seams shall not exceed 16um.
Copper or copper alloys shall not be used in any part of the installation
that may come in contact with milk or cleaning and disinfecting fluids
other than water.

Materials that come into contact with milk shall be resistant to both milk
fat and cleaning and disinfecting solutions.
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a) The User's Manual written in at least one of the country's official
languages shall specify a system of measures that ensure that the
function, safety and hygiene of the milking machine are maintained during
its intended lifetime. This includes instructions for routine servicing and
replacement of individual parts. An indication shall be given as to whether
particular actions should be performed by the user or if other suitably
qualified personnel are needed.

At least the following installation details shall be provided:

a) Mounting dimensions, space requirements and critical building
dimensions.

b) Recommended ambient conditions for the different parts of the milking
machine.

¢) Minimum electrical power supply and earthing (grounding) requirements.

d) Minimum water supply and drainage requirements.

e) Nominal working pressure and capacity of a compressed air system.

f)  Amount of airflow and vacuum for cleaning.

g) The minimum required airflow use of vacuum-driven ancillary equipment.

At least the following instructions shall be provided:

a) Start up, operating and shut down procedures.

b) The effective reserve, as calculated and as measured.

¢) Recommended cleaning and disinfecting procedures, including
temperatures and chemicals, and components requiring manual cleaning.

d) The maximum temperature at which the installation can be cleaned and
disinfected.

e) Definition of any manual intervention, such as manual actuation of valves
or replacement of single use items such as filters, along with the
appropriate time intervals.

f) Procedures necessary to avoid contamination of the milk from cleaning
solutions and from, withheld, abnormal and undesirable milk.

g) The maximum number of units or maximum milkflow per slope of the
milkline.

h) Procedures for introducing animals new to milking installations.

17
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5 VACUUM SYSTEM

5.1 General

a) The ultimate goal is to maintain vacuum at teat end within the intended
range. The machine shall be capable of adequate vacuum control and
operators shall use the machine with reasonable care and in accordance
with the user’s manual.

5.2 Vacuum regulation

5.2.1 Vacuum deviation: The working vacuum (Vm), after a defined start-up
period shall be within + 2 kPa of the nominal.

5.2.2 Regulation sensitivity: Shall not to exceed 1 kPa.

5.2.3 Regulation loss shall not exceed 35 I/min of free air or 10 % of the
manual reserve, whichever is the greater.




5.2.4 Regulation characteristics and effective reserve

a) Regulation overshoot shall be less than 2 kPa

b) One of the following requirements shall be fulfilled:

1. Vacuum drop and undershoot during cluster fall-off test shall be less
than 2 kPa. This requirement is more appropriate for large milking
systems and where the operators are less careful during attachment

2. The minimum effective reserve given inTable’s 1-4 is more appropriate
for small milking systems (< 8 units)

c) In large milking systems the effective reserve should be sufficient to
maintain working vacuum (Vm) within + 2 kPa during the course of normal
milking, including teatcup attachment and removal, liner slip or
teatcup/cluster fall, for at least 99 % of the milking time.

5.3 Vacuum pumps

5.3.1Vacuum Pumps - General

a) The vacuum pump shall have adequate airflow capacity to meet the
requirements for milking and cleaning including air used by all ancillary
equipment operating during milking and cleaning, whether continuously
or intermittently.

b) If more than one vacuum pump is used, it shall be possible to isolate
pump(s) not in use.

5.3.2 Influence of altitude
Vacuum pump capacity decreases with altitude.

5.3.3 Exhaust

a) The exhaust shall not obstruct the passage of the exhaust air by sharp
bends, T-pieces or unsuitably designed silencers.

b) Means shall be provided to minimize oil discharge from oil-lubricated
vacuum pumps into the environment, for example with an oil separator,
collection or recirculation system fitted in the exhaust pipe.

¢) Moisture from the exhaust shall be prevented from entering the vacuum
pump, for example by fitting a moisture trap or having the exhaust pipe
with a continuous slope away from the vacuum pump.

d) The exhaust should not discharge into a closed room where foodstuffs are
stored or processed, or where persons or animals are present.

5.3.4 Prevention of reverse flow through vacuum pump
a) Automatic means shall be provided to prevent reverse flow of air from the
exhaust, which may contaminate the milk system.

5.3.5 Location

a) The vacuum pump shall be located so that airline vacuum drop
recommendation (5.6.2) shall be achieved using airlines with reasonable
diameter.

b) The vacuum pump shall be installed so that its capacity, vacuum and

20



where applicable, speed can be easily measured.
¢) The vacuum pump(s) should be placed in a well-ventilated and non-
freezing area isolated from the milking parlour and milk room.

5.4 Vacuum regulator

5.4.1 Regulator leakage shall not exceed 35 I/min of free air or 5 % of the
manual reserve, whichever is greater.

5.4.2 Vacuum regulator shall be mounted in a readily accessible location and
be protected from moisture from the milking machine and installed in a place
and manner in which it does not take in excessive dust.

The regulator should be installed in a place and manner so as to minimize
noise for the operator(s).

5.4.3 Examples of location of sensing point for vacuum regulator.
a) In pipeline and automatic milking machines, either between the interceptor
and the sanitary trap or on the sanitary trap or in the receiver.

21



b) In recorder milking machines, either between the interceptor and the
sanitary trap or on the sanitary trap or in the milking vacuum line.

5.5 Vacuum gauge

5.5.1 Vacuum Gauge - General
a) Shall indicate intervals of 2 kPa or less from 20 kPa to 80 kPa.
b) Gauge error shall not exceed 1 kPa at the working vacuum.

5.5.2 Mounting
a) Gauge is readable by the operator (milker) while milking.
b) More than one vacuum gauge may be needed.

5.6 Airlines

5.6.1 Airlines-general

a) Airlines shall be sloped to a readily accessible drain valve.
b) Airlines shall be self-draining when the vacuum is shut off.
c) Airlines shall have provision for cleaning and inspection.

5.6.2 Airlines-internal diameter and airflow

a) Airlines shall be large enough so vacuum drop does not seriously affect
milking machine function.

b) Vacuum drop between Vm and Vr shall, therefore, not exceed 1 kPa.

c) When Vp >Vm the higher vacuum at Vp increases power consumption
and decreases the vacuum pump capacity. Vp should preferably not
exceed Vm by more than 3 kPa.




5.7 Interceptor

a)

b)

c)

d)

e)
f)
o))

Shall be fitted near the vacuum pump, between the vacuum pump and
the regulator.

There shall not be any intermediate connections into the airline between
the interceptor and the vacuum pump, except as required for test
purposes or for the connection of a safety valve.

A safety valve may be fitted to protect the pump from effects of high
vacuum caused by the activation of any vacuum shut-off valve in the
interceptor.

Means shall be provided to prevent liquids trapped in the interceptor from
entering the vacuum pump.

Interceptor(s) shall have automatic drainage facilities.

It shall be possible to inspect and clean the inside of the interceptor(s).
The effective volume of the interceptor(s) shall be given in the user's
manual and should be adequate to facilitate washing of the airlines (as
determined by airline sizes).

5.8 Sanitary trap

a)

b)

c)

d)
e)

f)
g)

A sanitary trap shall be fitted between the milk system and the vacuum
system in pipeline and recorder milking machines.

The sanitary trap shall be located between the receiver vessel and the
vacuum system, except where the vacuum and pulsation systems form
part of the routine circulation cleaning and disinfection system.

The sanitary trap shall have provision for drainage and means to minimize
liquid entry into the vacuum system.

Effective volume of the sanitary trap shall be stated in the User's Manual.

It shall be possible for the operator to detect the presence of milk and/or
cleaning solutions in the sanitary trap when the machine is running.

It is an advantage if the sanitary trap is visible to the operator during milking.
Where there is no provision for circulation cleaning of the sanitary trap(s),
the receiver(s) and the receiver airline, this line shall be designed to drain
towards the sanitary trap.

5.9 Leakage into the vacuum system

Leakage into the vacuum system shall not exceed 5 % of the vacuum
pump capacity at the working vacuum and for capacity-controlled vacuum
pumps at the pump's maximum capacity.

a)
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a)
b)
c)

d)
d)

e)

a)

a)

b)

c)

The pulsation rate and pulsator ratio at a nominal vacuum and specified
temperature.

The temperature range over which the pulsation rate will stay within = 5%
of the nominal pulsation rate.

The temperature range over which the pulsators can be operated and the
variation of pulsation rate within this range.

Typical pulsation chamber vacuum records for a defined milking unit.
Total air use with a defined milking unit connected under specified
operating conditions.

Deliberate variations in pulsation rate and pulsator ratio, e.g., in
conjunction with stimulation and changes in milkflow.

Vacuum drop between working vacuum (Vm) and maximum pulsation
chamber vacuum shall be no more than 2 kPa.

The pulsation rate shall not deviate more than +5 % from intended values
given in the User's Manual. Note: Pulsation rate is typically between 50
cycles/min and 65 cycles/min for cows.

The pulsator ratio shall not differ more than + 5 units of percentage from
the values given in the User's Manual.

The pulsator ratios shall not vary from each other by more than 5 units of
percentage.
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d)

e)

f)

g)

Limping shall not be more than 5 units of percentage except where the
milking unit is designed to provide different ratios between the fore- and
hindquarters.

Phase b shall be not less than 30 % of a pulsation cycle and phase d shall
be not less than 150ms.

Vacuum drop during Phase b shall not be more than 4 kPa below
maximum pulsation chamber vacuum.

Vacuum during Phase d shall not be more than 4 kPa.

6.4 Additional IMQCS recommendations for pulsation systems

a)
b)

c)
d)

e)

f)
g)

h)

Simultaneous or alternate pulsation patterns are acceptable.

Pulsation relays shall be de-synchronized to reduce the amplitude of
vacuum fluctuations within the pulsation airlines.

Long pulse tubes shall have a minimum bore of 9.5 mm for simultaneous
pulsation or 7 mm for alternate pulsation.

Pulsation relays and pulsators should be capable of being washed
through the long pulse tubes.

A breather airline shall be fitted. Clean air may be sourced inside or
outside the milking parlour. If clean air is sourced inside the milking
parlour a filter shall be fitted to the manufacturer’s specification. If clean
air is sourced outside the milking parlour the breather airline shall have
end pieces angled downwards and meshed.

The fitting of breather airlines shall not alter the pulsation performance.
The pulsation air consumption should typically be within the range of 25-
35 litres per minute per unit and shall not exceed 45 litres per minute per
unit.

The pulsation “a phase” shall be less than 22%.
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7 MILK SYSTEM

7.1 General

a)
b)

It shall be possible to inspect the inside of the milk system for cleanliness.
Any air that is deliberately admitted into the milk system shall be stated
in installation instructions.

7.2 Design of milklines

a)

b)

c)

d)
e)

g)

Vacuum drop between the receiver and any point in the milkline shall not
exceed 2 kPa with all units operating at the designed milkflow and airflow.
Diameter and slope shown inTable 1 for a mid-level plant are based on
milkflow per cow of 5kg/min, 100 I/min transient airflow per slope and
1.5% slope.

If installed in a loop, each end shall have a separate full-bore connection
to the receiver. If several loops, two ends may be grouped together
directly in front of the receiver to form a single line with adequate cross-
sectional area for the combined designed milkflow and airflow.

Milklines shall have a continuous fall towards the receiver for drainage.
Equipment that can cause an obstruction or a reduction in vacuum,
milkflow or drainage, such as enlargements, restrictions or filters, shall
not be used.

Minimum centre-line radius for bends shall be 1.5 times the diameter.
Milklines should be installed to minimize the milk lift and preferably no
more than 2 m above the animal standing level.

29
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7.8 Air leakage: Air leakage shall not exceed 10 I/min, plus 2 I/min for each
milking unit.

7.9 Drainage: Provisions shall be made for complete drainage of all parts of
the milk system.

7.10 Milk inlets: Shall be fitted to the upper half of a pipeline.

7.11 Diversion of milk:
a) There shall be provisions to ensure that withheld, abnormal or undesirable
milk cannot be mixed with normal milk.

7.12 Receiver

a) Receiver shall have sufficient volume to accommodate slugs of liquid
which may be formed during milking and cleaning and the volume shall
be stated in the installation instructions.

b) Inlet(s) should be shaped to limit formation of foam during milking.



7.13 Releaser

7.13.1 General

a)

b)

c)

d)

Releaser shall be adequate to deal with the maximum flow at which milk,
cleaning and disinfecting fluids flow through the system.

The releaser milk pump’s discharge flow at 50 kPa working vacuum and
typical discharge pressures shall be stated in the instructions for
installation.

There shall be no air leaks in the releaser or between the receiver and the
releaser.

Back-flow of milk from the releaser shall be prevented.

7.13.2 Control of releaser milk pumps

a)

Milk pump operation shall be controlled by the quantity of milk in the
receiver so that flooding of the receiver or mixing of air and milk is
avoided.

7.14 Delivery line

a)
b)
c
d)

e)

Means shall be provided at every low point to permit drainage of the
delivery line, filters and any in-line cooling equipment.

If compressed air is used to purge milk, this air shall be free from
contaminants.

The method of air injection should prevent unnecessary formation of free
fatty acids.

Means (preferably automatic) shall be provided to stop flow of coolant in
in-line cooling equipment during the wash cycle.

If a restriction needs to be fitted in the delivery line to reduce milkflow to
that suitable for an in-line cooler or where an in-line cooler restricts flow
below that needed for cleaning and disinfection, means shall be provided
to open or bypass the restriction during the washing cycle.
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8 MILKING UNIT

8.1 General
Milk contact surfaces shall be accessible for convenient visual inspection.

8.2 Teatcup

a) Shell and liner shall be marked to identify manufacturer and type.

b) Liner and shell combination shall be provided with a means of indicating
if the liner is twisted or a means of preventing the liner from twisting in
the shell.

¢) The internal dimensions of the shell shall not restrict the operation of the
liner.

d) User's Manual shall include air use caused by a teatcup fall-off or cluster
fall-off and sufficient data to be able to choose the liner for a herd.

8.3 Additional IMQCS recommendations for milking clusters

a) The effective volume of each claw shall not be less than 150 ml.

b) Where an air admission hole is present in the claw, it shall allow a constant
6 — 12 I/min air admission and the air bleed shall be located above the
normal level of milk in the claw.

c) Claw entry “nipples” shall be designed to allow short milk tubes to be
sealed during cluster attachment.

d) Claw milk exit “nipples” shall be at least 12.5 mm in bore.

e) Claws may be designed for simultaneous or alternate pulsation. Double
or single pulse tube claw spigots shall be installed for alternate or
simultaneous pulsation, respectively. The use of Y pieces to convert
alternate claws to simultaneous is not allowed.

f) Shells shall have pulse “nipples” fitted at the short milk tube end and shall
have clear identification marks.

g) Only Moorepark recommended liners should be fitted. Liners/clusters with
independent data on milking characteristics including slip data shall be
acceptable.

h) All liners shall have a brand name, an identification number and alignment
indicators.

i) Only liners recommended by the manufacturer for the specific installation
shall be fitted.

8.4Teatcup attachment: Means shall be provided to limit the airflow through
the cluster or teatcup until attachment.

8.5 Teatcup removal

a) Means shall be provided of shutting off the vacuum to the liner before
teatcup removal.

b) If vacuum is reduced only as a result of the air vent(s), the leakage of the
claw shut-off shall be less than 2 I/min for a claw and less than a quarter
of the air vent admission for individual teatcups.
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c) Teatcup removal shall be initiated by one of the following:
i) If milkflow is not present after a specified time.
ii) When the milkflow has ceased or has gone below a specified flow.
iii)When a specified total machine-on time has elapsed.
iv)By human intervention.

d) This initiation together with the limits shall be described in the User's
Manual.

8.6 Vacuum shut-off: It shall be possible to shut off vacuum to the liner when
not milking.

8.7 Air vent and leakage

a) Total air admission per cluster shall be at least 4 I/min and shall not exceed
12 I/min for cows at the nominal working vacuum.

b) Air vent(s) shall be made of a rigid material.

¢) Where there is a risk of slugs in the short milk tube at designed milkflow,
means shall be applied to avoid them.

d) The above quantitative requirements do not apply to quarter milking, or
clusters with deliberate cyclic air admission or other specific designs. In
such cases, the total air admission per cluster or teat cup shall be stated
in the User's Manual.

e) Airvents necessary for proper operation of milk meters, automatic teatcup
valves or other devices may add air admission. This air use and location
shall be stated in the User's Manual.

f) Leakage into each cluster assembly with the liners and air vent(s) plugged
and the vacuum shut-off valve opened shall not exceed 2 I/min.

g) Air vents should be positioned to avoid unnecessary turbulence in the
milk.

8.8 Vacuum in the milking unit
a) User's Manual shall state, for specified milkflows:

i) The desired average liner vacuum and/or the desired average liner
vacuum during phase b and phase d of the pulsation chamber vacuum
record.

ii) The corresponding nominal vacuum in the milkline based on the
average vacuum drop.

Note: Both research and field experience indicate that a mean liner vacuum
within the range 32 kPa - 42 kPa during the peak flow period of milking
for cows ensures that most cows will be milked quickly, gently and
completely.

b) The effect on the milking vacuum conditions shall be stated in the User's

Manual. For non-standard devices not originally fitted to a milking unit
between the cluster and the milkline or milking vacuum line.
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8.9 Milk recording equipment

8.9.1 General: Milk recording equipment shall comply with the requirements
given in 8.10. The requirements for official yield recording are stated by the
International Committee for Animal Recording (ICAR).

8.9.2 Recorder jars shall comply with the following requirements:

a)
b)
c)

d)

Effective volume shall be stated in the User's Manual.

Internal diameter of the outlet shall be not less than 18 mm for cows.
Connections should be placed to minimize the risk of carry-over of milk or
froth into the vacuum system.

Recorder jars should have means of ensuring even distribution of cleaning
and disinfecting fluids over the internal surface during washing without
adversely affecting the vacuum in the recorder jar during milking.

8.10 Attachments to the milking unit

a)

Devices, including additional necessary connecting tubes, fitted between
the cluster or teatcup and the milkline or milking vacuum line, shall not
cause any additional vacuum drop greater than 5 kPa at a milkflow of 5
kg/min for cows compared with the same milking unit without those
devices.

8.11 Long milk tubes

a)
b)

c)

d)

Means shall be provided to minimise the risk of flattening.

Where milk is lifted by means of airflow, the maximum internal diameter

of the long milk tube shall be:

i) 16 mm for cows

ii) Where long milk tubes are attached to single teatcups it is advisable to
use tubes with a smaller diameter

The length and the internal diameter of long milk tubes shall be specified

in the user's manual with the airflow at the end of the long milk tube

measured in accordance with ISO 6690.

The long milk tubes shall be short as is practicable.
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9 CLEANING

a)

b)

c)

The cleaning system shall be designed and installed so that cleaning and

disinfecting solutions cannot enter the milk.

Methods of verifying that the cleaning system is operating properly, and

any components that shall be manually disassembled or hand cleaned

shall be specified in the User's Manual.

The success of a circulation cleaning system depends on: design and

installation ensuring adequate circulation volume, velocity and contact

time of cleaning solutions; temperature and concentration appropriate to

the type of cleaning and sanitizing solutions used.

A velocity range of 7 m/s to 10 m/s is preferred for the cleaning of pipelines

containing liquid-slugs. It is expected that any cleaning procedure will:

i) Leave milk contact surfaces visibly free from milk residues and other
deposits.

ii) Leave surfaces free from undesirable residues of cleaning and
disinfecting chemicals.

iii)Reduce the count of viable bacteria to an acceptable level on milk
contact surfaces.
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10.1 General requirements and preparation.

10.1.1 General

a) To keep the plant in good condition, periodic checking is recommended.
If the effective reserve has not changed it is not necessary to carry out
further tests on the vacuum regulator or pump capacity tests.

10.1.2 Preparation before testing

a) Start the vacuum pump and put the milking machine into the milking
position with all milking units connected. Teatcup plugs shall be in the
milking position. All vacuum-operated equipment associated with the
installation shall be connected including those not operating during
milking. Allow the vacuum pump to run for at least 15 minutes before
taking any measurements.

10.2 Vacuum regulation

10.2.1 Test of vacuum regulation deviation
With the milking machine running in accordance with 10.1.2, record the
working vacuum at the receiver and compare it with the nominal vacuum.

10.2.2 Regulation sensitivity

10.2.2.1

10.2.2.2

10.2.2.3

10.2.2.4

With the milking machine operating in accordance with 10.1.2 with
liners plugged, connect a vacuum meter to the connection point
Vm.

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

Shut off all milking units and record the vacuum. The milking
machine shall then be in the same state as during milking but with

no milking unit in operation.

Calculate the regulation sensitivity as the difference between the
vacuum measured with no milking units in operation (10.2.2.3) and
that with all units operating (10.2.2.2).

10.2.3 Regulation loss

10.2.3.1

10.2.3.2
10.2.3.3

10.2.3.4
10.2.3.5

10.2.3.6

With the milking machine operating in accordance with 10.1.2 with
liners plugged, connect the airflow meter with a full-bore
connection to connection point A1 with the airflow meter closed.
Connect a vacuum meter to the connection pointVm.

Record the vacuum as the working vacuum for the milking machine.
Open the airflow meter until the vacuum decreases by 2kPa and
record the airflow.

Stop any airflow through regulators that admit air.

Decrease the vacuum by opening the airflow meter to drop the
vacuum 2 kPa.

Calculate the regulation loss as the difference between the airflows
recorded in 10.2.3.5 and 10.2.3.3
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Figure 2: Regulation undershoot, vacuum drop and regulation overshoot for rapid

Key

changes in air admission

A undershoot 1 Phase 1: no teatcup open
B vacuum drop 2 Phase 2: teatcup(s) are open
C overshoot 3 Phase 3: teatcup(s) open

4 Phase 4: teatcup(s) are closed

10.2.4 Tests of regulation characteristics

10.2.4.1

10.2.4.2

10.2.4.3
10.2.4.4

10.2.4.5

10.2.4.6
10.2.4.7
10.2.4.8
10.2.4.9
10.2.4.10
10.2.4.11

The regulation characteristics are preferably tested in the fall-off

and attachment tests.

Milking unit with automatic shut-off valve:

a) Use one cluster with shut-off valve enabled (fall-off test)

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

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

With the milking machine operating with liners plugged connect a

vacuum recorder to measuring pointVm.

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

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 there are 32 or more clusters or teatcups (for quarter milking)

are connected, open one cluster or teatcup per every 32 clusters.

While recording, close the teatcup or cluster and record for 5 s to

15 s after the vacuum