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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

Intern

Intern

htional Standards are drafted in accordance with the rules given in the ISO/IEC Directives,

btional Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

Part 2.

The mpain task of technical committees is to prepare International Standards. Draft.nternatiopal Standards

adopt
Intern

Attent
rights

ISO5
forest|

This
ISO 5

pd by the technical commitiees are circulated to the member bodies foryvoting. Publ
btional Standard requires approval by at least 75 % of the member bodies ¢asting a vote.

on is drawn to the possibility that some of the elements of this doctiment may be the sul
ISO shall not be held responsible for identifying any or all such patent rights.

Y07 was prepared by Technical Committee ISO/TC 23, Twactors and machinery for a
(Y.

third edition cancels and replaces the _second edition (ISO 5707:1996)
y07:1996/Cor.1:1997, which have been technically revised.

cation as an

ject of patent

griculture and

s well as

© 1SO 2007 — All rights reserved


https://standardsiso.com/api/?name=6f21262f0e9eab7337a22ef7e35dd2cc

ISO 5707:2007(E)

Introduction

This International Standard has been developed in response to worldwide demand for minimum specifications
for milking machine installations. The basic requirements for the construction and performance of milking
machines for animals are determined by the physiology of the animal and the need for a standard of high
hygiene and milk quality.
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INTERNATIONAL STANDARD ISO 5

707:2007(E)

Milking machine installations — Construction and performance

1 Scope

This |
dimen
specif]

This |

goats
transg

2 N

The f
refere

document (including any amendments) applies.

ISO 3p18:2007, Milking machine installations — Vocabulary

ISO 4p88, Geometrical Product Specifications” (GPS) — Surface texture: Profile method -
proceglures for the assessment of surface-texture

ISO 6690:2007, Milking machine installations — Mechanical tests

ISO 1P100-1, Safety of machinery — Basic concepts, general principles for design —
terminjology, methodology

ISO 1R100-2, Safety of.machinery — Basic concepts, general principles for design — Par
principles

ISO 1

IEC 6
for mi

hternational Standard specifies the minimum performance and information requiremént
sional requirements for satisfactory functioning of milking machines for milking and-cle
es minimum requirements for materials, design, manufacture and installation.

hternational Standard is applicable to milking machines for milking cows, avater buffalog
where animals are milked with pulsation created by vacuum, and where milk is, a

ormative references

bllowing referenced documents are indispensable forithe application of this docume
hces, only the edition cited applies. For undated-‘references, the latest edition of th

1159, Safety.of machinery — Hygiene requirements for the design of machinery

D335-2-70, Household and similar electrical appliances — Safety — Part 2-70: Particular|
king machines

5 and certain
aning. It also

s, sheep and
least partly,

orted with the help of airflow. Some clauses are not applicable to all-types of milking machines. The
qualitative requirements also apply to installations for milking other mammals.used for milk prodd

ction.

ht. For dated
e referenced

— Rules and

Part 1: Basic

t 2: Technical

requirements

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 3918 apply.
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4 General

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

These testing methods may not be sufficient to test the performance of an installation incorporating special
design features. In order to avoid limitation of development, other systems than those described in this
International Standard can be used if the same result can be achieved. Such systems and other special
performance characteristics that are not covered by the requirements in this International Standard should
also be described and specified in the user's manual.

4.2 AccesL for measurements

421 Genernal
The connectipn points specified in 4.2.2 and 4.2.3 shall be provided to test the function’of the installation.

Dismantling parts of the milking machine is acceptable to access these connectien-points. All connection
points and thgir location shall be described in the user's manual.

4.2.2 Airflolw measuring connections
The following|connection points shall be provided for an airflow meter:
— A1: to enpble measurement of effective reserve, manual reser/e’and regulator leakage:

— in bycket or direct-to-can milking machines, between the regulator sensing point and the first vacuum
tap;

— in pipeline milking machines, at or near thereceiver(s), upstream of the sanitary trap(s);

— in rgcorder milking machines, at every/sanitary trap, or near the sanitary trap(s) on the nilking
vacuum line(s);

— A2: to enable measurement of leakage into the vacuum and milk systems, between the vacuum pymp(s)
and the sanitary trap(s) or the first vacuum tap.

See connectign points A1 and A2 in Figures 1, 2 and 3 of ISO 3918:2007.
NOTE In hucket and direct-to-can milking machines, the connection point A2 is the same as A1.

When closed/| e.g. netin’use, these connection points shall not form any trap for liquids. The connection point
shall have thg same(internal diameter as the air line or (48,5 + 2) mm, whichever is smaller.

4.2.3 Vacuum measuring connections

The following connection points shall be provided for a vacuum meter:
— Vm at or upstream of the measuring point A1;

— Vr near each regulator sensing point;

— Vp near each vacuum pump inlet.

To enable measurement of exhaust backpressure, a suitable connection point Pe shall be provided to
measure exhaust backpressure on each exhaust line at the vacuum pump outlet.

2 © 1SO 2007 — All rights reserved
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See measuring connections Vm, Vr, Vp and Pe in Figures 1, 2 and 3 of ISO 3918:2007.

NOTE In a pipeline milking machine, Vm can be any point in the milking system in, or upstream of, the receiver. In a
recorder 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.

These connection points should be located at least five pipe diameters from any elbows, 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 air line upstream of this branch and the other one to determine the regulator leakage near
the regulator sensing point.

4.2.4 | Other necessary measures

Mean measure the

vacuu

5 shall be provided to isolate the vacuum pump from the installation to make it-passible tg
M pump capacity.
To en bulsation, it is
neces

able measurement of leakage into the vacuum system and of the air-used to produce f
sary that the pulsators can be stopped or disconnected in all types of installation.

4.3 |Safety and hygiene

Installptions 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.

NOTE The significant hazards which require action to reduge risk are: crushing, shearing and slipping, tripping and
falling |hazards; electrostatic phenomena and external influences on electrical equipment, noise; unhealthy postures,
inadequate local lighting and hazards caused by failure of\thé energy supply or disorder of the control system.

The hygiene requirements given in ISO 14159 apply.

The efjuipment has to be effective, easyrand safe to use and test.

Since|most milking machines depend*on a public electricity supply that fails occasionally, alternate means for
operating the machine in such_ emergencies should be installed. It is important to design and install the

equipment so that noise levels.ih the cowshed or parlour and in the vicinity are as low as pfacticable and

complly with requirements innational legislation.

Milking equipment and.connection to milk storage facilities on the farm should be designed and [maintained to
minimjize turbulence)_frothing, foaming or agitation of the milk, thereby reducing physical damape to the milk
fat angl the development of free fatty acids.

Further safety. and hygiene requirements will be covered by legislation that will be the subject of other
Internptional Standards.

4.4 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).

Materials in contact with milk shall meet requirements for food contact surfaces. All materials in contact with
milk or cleaning solutions, whether used for rigid components (e.g. buckets, pipelines or recorder jars) or
flexible components (e.g. joint rings, teatcup liners), shall be constructed to withstand the maximum
temperature used in the plant as specified in the user's manual. In addition, such materials, when used in
accordance with the recommendations in the user's manual, shall not impart taint to the milk.

© 1SO 2007 — All rights reserved
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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, Ra, less than or equal to 2,5 ym when tested in accordance
with ISO 4288. Surface roughness, Ra, on welded seams shall not exceed 16 um.

Copper or copper alloys shall not be used in any part of the installation that may come into contact with milk or
cleaning and disinfecting fluids other than water.

Materials that come into contact with cleaning and disinfecting fluids at concentrations of normal use shall be
suitable for such contact. Materials that also come into contact with milk shall be resistant to both milk fat and
cleaning and disinfecting solutions.

4.5 User's

4.51 Genel

The user's manual shall specify a system of measures that ensure that the function, safety,and hygiene

milking mach
replacement
performed by

If it is intendq

special tools are required, these shall be supplied with the installation.

The user's m
user.

Besides the
specified in th

4.5.2 Instal
At least the fg
mounting
recomms
minimum
minimum
nominal

amount @

al

ne are maintained during its intended lifetime. This includes instructions for foutine servicin
the user or if other suitably qualified personnel are needed.

d that the user shall make adjustments, instructions for such adjustments shall be inclu

bnual shall be written in at least one of the country's official languages that is relevant f

nstructions stated in this clause, data given in other clauses in this document shall a
e user's manual.

ation details

llowing details shall be provided:

dimensions, space requirements and critical building dimensions;
nded ambient conditionsfor the different parts of the milking machine;
electrical power supply and earthing requirements;

water supplyand drainage requirements;

vorking pressure and capacity of a compressed air system;

f airflow and vacuum for cleaning;

of the
g and

pf individual parts. An indication shall be given as to whether partictlar actions should be

Hed. If

or the

so be

4.5.3 Instru

At least the fo

the minimum required airflow use of vacuum-driven ancillary equipment.

ctions for use

llowing instructions shall be provided:

start up, operating and shut down procedures;

the effective reserve, as calculated and as measured;

components requiring manual cleaning;

recommended cleaning and disinfecting procedures, including temperatures and chemicals, and
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5

5.1

The ujtimate goal of vacuum regulation is to maintain vacuum conditions at-the’teat end within
range| In order to meet this requirement the machine shall be capable of ‘adequate vacuum c
operators shall use the machine with reasonable care and in accordance with the user's manual.

5.2

5.2.1 | Vacuum deviation

The rggulation system shall, together with the vacuum pump capacity, be such that the working
a spegified start-up period, at measuring point Vm,.is>maintained within + 2 kPa of the nominal
tested in accordance with 5.2.1 of ISO 6690:2007-The minimum start-up time shall be specified in the user's

manual.

5.2.2 | Regulation sensitivity

The regulator(s) shall control the.working vacuum such that, when tested in accordance
ISO 6690:2007, the regulation sensitivity does not exceed 1 kPa.

5.2.3 | Regulation loss

In order to use the installed vacuum pump capacity efficiently, the regulation loss, when tested
with 5]2.3 of ISO 66902007, shall not exceed 35 I/min of free air or 10 % of the manual reserve
the greater.

NOTE Reégulation loss and effective reserve depend on the vacuum pump capacity, the regulation chg
the vaguum drop between Vm and the regulator sensing point. See 5.6.2 and Figure 6 of ISO 3918:2007.

ISO 5

the maximum temperature at which the installation can be cleaned and disinfected;

definition of any manual intervention, such as manual actuation of valves or replacement
items such as filters, along with the appropriate time interval;

707:2007(E)

of single use

procedures necessary to avoid contamination of the milk from cleaning solutions, withheld, abnormal and

undesirable milk;
the maximum number of units or maximum milk flow per slope of the milkline;

procedures for introducing animals new to the milking installation.

<

acuum system

General

Vacuum regulation

the intended
bntrol and the

vacuum, after
vacuum when

with 5.2.2 of

n accordance
whichever is

racteristics and

5.2.4 Regulation characteristics and effective reserve

The regulation characteristic overshoot shall be less than 2 kPa when the regulation characteristic tests are
conducted in accordance with 5.2.4 of ISO 6690:2007.

One of the following requirements shall be fulfilled:

or

the regulation characteristic vacuum drop and undershoot shall be less than 2 kPa when the regulation

characteristic test is conducted in accordance with 5.2.4 of ISO 6690:2007

at least the minimum effective reserve at standard atmospheric pressure shall be that given in A.1 for

cows and buffaloes and in D.1 for sheep and goats.
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The calculation of the effective reserve in accordance with A.1 and D.1 is considered to be sufficient for small
milking systems and where the operator(s) take reasonable care to avoid air inlet in the cluster during normal
milking, whereas the vacuum drop and undershoot tests are more appropriate for large milking systems and
where the operators are less careful during attachment. Under such circumstances, there should be sufficient
effective reserve to maintain the working vacuum within = 2 kPa at measuring point Vm during the course of
normal milking, including teatcup attachment and removal, liner slip or teatcup/cluster fall, for most of the
milking time.

The effective reserve shall be measured in accordance with 5.2.5 of ISO 6690:2007. Standard atmospheric

pressures are given in Table A.4.

The vacuum
including the
or intermitten

For calculati
measured in

If more than g

5.3.2 Influe

Vacuum pum
pump capacit

5.3.3 Exhal

The exhaust

designed silencers.

Means shall
example with

Moisture froni
moisture trap

The exhaust pipe should notdischarge into a closed room where foodstuffs are stored or processed, or

persons or an

5.3.4 Prevention'of reverse flow through vacuum pump

ump shall have adequate airflow capacity to meet the requirements for milking and cle|
ir used by all ancillary equipment operating during milking and cleaning, whether contin
ly.

of airflow capacity of the vacuum pump see the examples in Annex A. The airflow sh
ccordance with 5.3.1 of ISO 6690:2007.

ne vacuum pump is installed, it shall be possible to isolate the pump(s) not in use.

hce of altitude

b capacity decreases with altitude. This shall be.taken into account when determining va
y. See A.5.

st

shall not obstruct the passage ©f the exhaust air by sharp bends, T-pieces or uns

e provided to minimize oil discharge from oil-lubricated vacuum pumps into the environms
an oil separator, collection or recirculation system fitted in the exhaust pipe.

the exhaust pipe shall be prevented from entering the vacuum pump, for example by fi
or having an exhaust pipe with a continuous slope away from the vacuum pump.

imals are’present.

aning,
lously

all be

cuum

hitably

nt, for

ting a

where

Automatic m
the milk syste

dns Sndll be proviaed 10 prevent reverse 1ow or alr 1rom the exnaust, Wnichn may conta
m.

5.3.5 Location

inate

The vacuum pump shall be located so that the air line vacuum drop recommendation in 5.6.2 can be achieved
using air lines with reasonable diameter. The vacuum pump shall be installed so that its capacity, vacuum and,
where applicable, speed can be easily measured.

NOTE

parlour and milk room.

The vacuum pump should be placed in a well-ventilated and non-freezing area isolated from the milking
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Marking and specifications

The vacuum pump shall be indelibly marked with the following information:

— the name of the manufacturer;

— the type and identification, e.g. model number or code;

— the direction of rotation;

— the recommended operating speed(s), corresponding capacity at 50 kPa, expressed as free air at an

a

— W
[«

(v

The u
— th

— 1

5.4

5.4.1

The re
air or

5.4.2

The v
milkin

Exam

=

a)

n

b)

N

e oil consumption, if appropriate;
e recommended lubricant, if used;
ounting points and dimensions;

bw a capacity-controlled vacuum pump can be run with its'maximum and/or constant capa
Vacuum regulator

Regulator leakage

gulator leakage, when tested in accordance with 5.4 of ISO 6690:2007, shall not exceed 3
b % of the manual reserve, whicheveris the greater.

Mounting

pcuum regulator shall be mounted in a readily accessible location and protected from moi
j machine and installed-in a place and manner in which it is protected from excessive dust

bles of location<f)the sensing point are:

pipeline.and automatic milking machines, either between the interceptor and the sanitary
bnitarydrap’or in the receiver;

recorder milking machines, either between the interceptor and the sanitary trap or in the s

| H £f4A00 1D pu | 'Y i LAAL
IIIUO|JI LA~10\%2 pIUOOUIU Ul TUU NI d, di'ilu |JUVVUI VU1 IOUIIIVLIUII LLEELANA i
hen applicable, the maximum permissible exhaust backpressure, measured in accofdance¢ with 5.3.3 of
50 6690:2007.
er's manual shall also state:

ty.

5 I/min of free

sture from the

trap or in the

anitary trap or

EYES HIPH L .
uare IIIIII\IIIs vaovuuriT mirre,

c) in bucket milking machines, either between the interceptor and the first connection to the air line or on the
interceptor.

Vacuum sensors not fulfilling the hygiene requirements shall be located in the vacuum system as near to the

sanita

ry trap as practical.

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

The vacuum regulator shall be marked indelibly with the following information:

— the name

of the manufacturer;

— the type and identification, e.g. model number or code;

— the designed working vacuum range;

— the airflow capacity range at 50 kPa working vacuum, expressed as free air at an atmospheric pressure of

100 kPa.

The user's mpnual shall also state the airflow capacity at the upper and lower end of the designed’ wprking

vacuum range.
5.5 Vacuum gauge

5.5.1 General

Over the vactium range from 20 kPa to 80 kPa, the vacuum gauge shall indicate intervals of 2 kPa of less.

When mounts
1 kPa at the v

NOTE 1 A vfacuum gauge of accuracy class 1,6 that is calibrated and adjusted in place will meet this requirement.

d and calibrated, the error measured in accordance with 5.5.6f }SO 6690:2007 shall not eixceed
orking vacuum.

NOTE 2  Th¢ accuracy class is the maximum permissible error expressed as a percentage of the pressure range(for the

gauge.

5.5.2 Mounting

A vacuum galige shall be mounted where it is readable while milking.

NOTE More than one vacuum gauge may be'needed.
5.6 Airlines
5.6.1 General

Air lines shal

when the vactium is shut,off. Provision shall also be made for cleaning and inspection of these lines.

5.6.2 Internal diameter and airflow

be installed‘so that they are sloped to a readily accessible drain valve and are self-drjaining

The internal

iameter of the air lines shall be of large enough dimensions that the vacuum drop does not

seriously affect the functioning of the milking machine. The vacuum drop between Vm and Vr reduces the
regulating range of the regulator and may increase the regulation loss. The vacuum drop between Vr and Vm
shall therefore not exceed 1 kPa when tested in accordance with 5.6 of ISO 6690:2007.

The vacuum drop between Vm and Vp leads to higher vacuum at Vp, increases power consumption and

decreases the
exceed 3 kPa.

vacuum pump capacity. Therefore the vacuum drop between Vm and Vp should preferably not

Annex B gives guidelines for the required internal diameter of the air lines based on the specified vacuum
drop and the effective length of the pipe system at a given average airflow.
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Interceptor

An interceptor shall be fitted near the vacuum pump, between the vacuum pump and the regulator.

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

NOTE

The 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 prowded to prevent I|qU|ds trapped in the interceptor from enterlng the vacuum pump. It shall

The ¢

ffective volume of the interceptor shall be given in the user's manual, as measured in ac

5.7 of[ISO 6690:2007.

The effective volume should be adequate to facilitate washing of the air lines and should be dete
air ling sizes.

5.8 [Sanitary trap

A saritary trap shall be fitted between the milk system and the)vacuum system in pipeline

milkin

J machines, between the receiver vessel and the vacuum system, except where the

pulsation systems form part of the routine circulation cleaning‘and disinfection system.

The s
vacuu

The e
5.8 of

It shal
when

NOTE

anitary trap shall have provision for drainage and<shall have means to minimize liquid
M system

ffective volume of the sanitary trap shall be stated in the user's manual, measured in ac
ISO 6690:2007.

the inside of

cordance with

rmined by the

and recorder
vacuum and

entry into the

cordance with

be possible for the operator to detect the presence of milk and/or cleaning solutions in th¢ sanitary trap

the machine is running, for example by use of transparent sections.

It is an advantage to the ‘operator if the trap is situated adjacent to the receiver and within sight

Wher

there is no provision\for circulation cleaning of the sanitary trap(s), the receiver(s) and tk

line, this line shall be designed to drain towards the sanitary trap(s).

5.9 |Leakage into-the vacuum system

When|determined in accordance with 5.9 of ISO 6690:2007, leakage into the vacuum system sh

5%

the vacuum pump capacity at the working vacuum and for capacity-controlled vacuum

pumpls@aximum capacity.

during milking.

e receiver air

all not exceed
pumps at the

5.10

Vacuum taps for bucket milking units

The vacuum drop across the tap shall not exceed 5 kPa with an airflow of 150 I/min of free air through the tap,
measured in accordance with 5.10 of ISO 6690:2007.

The taps shall have stops at the fully open and fully closed positions. The taps shall be fixed to the air pipeline
to prevent displacement in relation to the pipeline orifices. Gaskets shall not obstruct the tap aperture. The

taps s

hall be connected to the upper part of the pipe.

For taps connected by means of a special adapter, the adapter shall be considered as part of the tap.
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6 Pulsation system

6.1
The following

the pulsa

Design data

data shall be included in the user's manual:

tion rate and pulsator ratio at a nominal vacuum and specified temperature;

the temperature range over which the pulsators can be operated;

the temperature range over which the pulsation rate will stay within + 5 % of the nominal pulsation rate;

the variat
typical p
total air u
minimum

where a
stimulatid

6.2 Pulsat
The vacuum

chamber vad
1ISO 6690:20(

6.3 Pulsat
The pulsation
The pulsation

NOTE Pu
60 cycles/min g

The pulsator
The pulsator
percentage.

Limping shall
different ratios

ion of pulsation rate within this range;

Isation chamber vacuum records for a defined milking unit;

se with a defined milking unit connected under specified operating conditions;
airflow at the stall tap measured in accordance with 6.1 of ISO 6690:2007;

bplicable, deliberate variations in pulsation rate and pulsator«atio, e.g. in conjunctio
n and changes in milk flow.

or air line

drop between the working vacuum at the measuring point Vm and the maximum pu
uum shall be no more than 2 kPa when pulsation is tested in accordance with
7.

on rate, pulsator ratio and pulsation chamber vacuum phases

rate, pulsator ratio and phases shalfbe measured in accordance with 6.2 of ISO 6690:200

sation rate is typically between 50 cycles/min and 65 cycles/min for cows and water buf
nd 120 cycles/min for ‘goats and 90 cycles/min and 180 cycles/min for sheep.

ratios of all-pulsators in an installation shall not vary from each other by more than 5u

not be more than 5 units of percentage, except where the milking unit is designed to p|
5 between the fore- and hindquarters.

rate shall not deviate more(than + 5 % from the intended values given in the user's manua|.

h with

sation
5.2 of

N

faloes,

atio shall not differ more than + 5 units of percentage from the values given in the user's manual.

nits of

rovide

In case of alternate pulsation in combination with a claw, a ratio of, or near, 50 % should be avoided due to
pumping between teatcups.

For cows and water buffaloes phase b shall be not less than 30 % of a pulsation cycle and phase d shall be
not less than 150 ms.

Vacuum drop during phase b shall not be more than 4 kPa below maximum pulsation chamber vacuum and
the vacuum during phase d shall not be more than 4 kPa.

10
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7 Milk system

71

It shal

General

| be possible to inspect the inside of the milk system for cleanliness.

707:2007(E)

The flow of any air that is deliberately admitted into the milk system shall be stated in the instructions for
installation.

7.2

Design of milklines

The in
any p

The in
water

If the
to the
form 4
and a
and g

Milklir
ISO 6

such as enlargements, restrictions or filters, shall not be used.

Branc
shall &

The npilkline should be installed to minimize\the milk lift and preferably no more than 2 m abo

standi

7.3

The a
record

7.4

Provig

7.5

ternal diameter and slope of the milkline shall be such that the vacuum drop between.thg
bint in the milkline does not exceed 2 kPa with all units operating at the designed milk-flow

ternal diameter and slope of the milkline can be determined in accordance with‘\Annex C
buffaloes and D.3 for sheep and goats

milkline is installed to form a loop, then each end of the loop shall have ‘a_separate full-bo
receiver. If several loops are used, two ends may be grouped together directly in front of {
single line. This line shall have an adequate cross-sectional area for the combined desig
rflow that can be determined in accordance with Annex C for cos and water buffaloes or
pats.

es shall have a continuous fall towards the receiver for.drainage, measured in accordan
590:2007. Equipment that can cause an obstruction or*a reduction in vacuum, milk flow

e 1,5 times the diameter.

ng level.

Air leakage

ir leakage into the milk system, when tested in accordance with 7.2 of ISO 6690:2007,
er or automatic milking_installation, shall not exceed 10 I/min, plus 2 I/min for each milking

Drainage
ions shall'be made for complete drainage of all parts of the milk system.

Milk inlets

receiver and
and airflow.

for cows and

re connection
he receiver to
ned milk flow
D.2 for sheep

ce with 7.1 of
or drainage,

hes in the milkline shall be swept in the direction of milk flow. The minimum centre-line raglius for bends

ve the animal

in a pipeline,
unit.

Milk i

7.6

IS 1 ol HT PN s oot lo W I D loolf of : 'H
I Vaivoo attu TN e ts stiall UT iU WU e UppPcel Tidil Ul a PIPTInIG.

Diversion of milk

There shall be provisions to ensure that withheld, abnormal or undesirable milk cannot be mixed with normal

milk.

7.7

Receiver

The receiver shall have sufficient volume to accommodate slugs of liquid which may be formed during milking
and cleaning. The effective volume, measured in accordance with 7.3 of ISO 6690:2007, shall be stated in the
instructions for installation.

The receiver inlet(s) should be shaped to limit formation of foam during milking.

© 1SO 2007 — All rights reserved
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7.8 Releaser

7.81

General

A releaser, when fitted in the installation, shall be adequate to deal with the maximum flow at which milk and
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 when checked in
accordance with 7.4 of ISO 6690:2007. Flow of milk from the releaser to the receiver shall be prevented. It can

be checked a

7.8.2 Contr

The operatior
receiver or mi

7.9 Delive

Means shall b
equipment.

If compresseq
The method g

Where in-line
flow of coolan

If a restriction

an in-line coq
open or bypas

8 Milking
8.1 Gener

Milk contact
inspection.

8.2 Teatcd

ccording to 7.4.5 of ISO 6690:2007.

pl of releaser milk pumps

of a milk pump shall be controlled by the quantity of milk in the receiver so that flooding
Xing of air and milk is avoided.

ry line

e provided at every low point to permit drainage of the delivery line, filters and any in-line ¢

air is used to purge milk from the delivery line, this air shall*be free from contaminants.
f injection of compressed air should avoid unnecessary formation of free fatty acids.

cooling equipment is fitted, means which are preferably automatic shall be provided to st
t during the washing cycle.

needs to be fitted in the delivery line to-reduce milk flow suitable for an in-line cooler or
ler restricts flow below that needed:for cleaning and disinfection, means shall be provi
s the restriction during the washing-cycle.

unit
Al

surfaces  within—each component of the milking unit shall be accessible for convenient

p

of the

ooling

bp the

where
jed to

visual

The shell and Tiner shall be marked to identify manufacturer and type. TheTiner 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.

The user's manual shall include:

sufficient

NOTE

12

air use caused by the teatcup or cluster fall-off measured in accordance with 8.2 of ISO 6690:2007;

data to be able to choose the liner for a herd.

Such data may include teat sizes, liner type or dimensions (see Figure 5 of ISO 3918:2007).
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8.3 Teatcup attachment

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

8.4 Teatcup removal

Means shall be provided of shutting off the vacuum to the liner before teatcup removal. If vacuum is reduced
only as a result of the air vent(s), the leakage of the 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. The leakage shall be measured in accordance with
8.3 of ISO 6690:2007 and the admission of air in accordance with 8.4.6 of ISO 6690:2007.

] ball b aitiatad
Teatc M TCTTTUVAar oridin v imiuatcu.

iffmilk flow is not present after a specified time;

— when the milk flow has ceased or has gone below a specified flow;
— when a specified total machine-on time has elapsed;

— by human intervention.

This initiation together with the limits shall be described in the user's manual.

8.5 [Vacuum shut-off

It shal] be possible to shut off vacuum to the liner when not milking.

8.6 |Air vent and leakage

To allow effective milk transport from the claw, and to limit excessive agitation of the milk| the total air
admisgsion per cluster shall be at least 4 I/min and shall not exceed 12 I/min for cows and watgr buffaloes or
8 I/min for sheep and goats at the nominal-working vacuum. The air vent(s) shall be made of a rigid material.

For cllsters where there is a risk of slugs’in the short milk tube at designed milk flow, means sHall be applied
to avqdid them, for example an air vent\for each teatcup.

For quarter milking, clusters(with deliberate cyclic air admission or other specific desigh, the above
quantitative requirements do not apply. In such cases, the total air admission per cluster or teat cup shall be
stated in the user's manual

Air vepts necessary.for proper operation of milk meters, automatic teatcup valves or other devicgs may add air
admission. The air.Use and location of such air vents shall be stated in the user's manual.

Leakage into-each cluster assembly with the liners and air vent(s) plugged and the vacuum hut-off valve
opendd shall~not exceed 2 I/min. The air admission and air leakage shall be measured and| calculated in
accorflance with 8.4 of ISO 6690:2007.

All air vents should be positioned to avoid unnecessary turbulence in the milk to limit free fatty acid
development.

8.7 Vacuum in the milking unit

The user's manual for the milking unit shall state, for specified milk flows (where at least one shall be chosen
from Table 1):

a) the desired average liner vacuum and/or the desired average liner vacuum during phase b and phase d of
the pulsation chamber vacuum record;

b) the corresponding nominal vacuum in the milkline; this nominal vacuum shall be based on the average
vacuum drop measured in accordance with 8.6 of ISO 6690:2007.
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NOTE Both research and field experience indicate that a mean liner vacuum within the range 32 kPa to 42 kPa
during the peak flow period of milking for cows ensures that most cows will be milked quickly, gently and completely.
Similarly, a mean liner working vacuum, within the range 28 kPa to 38 kPa during the peak flow period of milking for sheep
and goats will ensure that most animals will be milked quickly, gently and completely.

For devices not originally fitted to a milking unit between the cluster and the milkline or milking vacuum line,

the effect on the milking vacuum conditions shall be stated in the user's manual, measured in accordance with
8.7 of ISO 6690:2007.

Table 1 — Representative peak milk flows for commercially milked species

Species commercially milked | Reference liquid flow for testing
kg/min
Low producing 3
Cows
High producing 5
Low producing 1,5
Water buffaloes
High producing 2,5
Low producin 0,8
Sheep 9
High producing 5
Low producing 1,0
Goats
High producing 2,0
8.8 Milk rdcording equipment
8.8.1 General
Milk recording equipment shall comply with the requirements given in 8.9.
NOTE Fot official yield recording, the requirements to be met are stated by the International Committee for Animal
Recording (ICAR).
8.8.2 Recorder jars
Recorder jars|shall comply withCthe following requirements:
a) the effegtive volume“shall be stated in the user's manual, measured in accordance with 8.5 of
ISO 669Q:2007;
b) the internpal diameter of the outlet shall be not less than 18 mm for cows and water buffaloes, and for
sheep and,goats not less than the internal diameter of the long milk tube.

Connections for milk and vacuum tubes should be placed to minimize the risk of carry-over of milk or froth into
the vacuum system.

Recorder jars should be designed or fitted with a 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.

8.9 Attachments to the milking unit
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 milk flow

of 5 kg/min for cows or 2 kg/min for water buffaloes, sheep and goats, compared with the same milking unit
without those devices when measured in accordance with 8.7 of ISO 6690:2007.
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8.10 Long milk tubes

Means shall be provided to minimize the risk of flattening of the long milk tube due to direct pull or constant

drag

on the milk inlet.

Where milk is lifted by means of airflow, the maximum internal diameter of the long milk tube shall be 16 mm
for cows and 14,5 mm for sheep and goats, in order to limit harmful agitation of the milk.

NOTE

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 the long milk tube shall be specified in the user's manual and, for

refere
ISO 6690:2007.

To avpid unnecessary vacuum drop, the long milk tube shall be as short as practicable.

8.1

The effective working volume of buckets and transport cans shall be stated in-the user's manual
accorglance with 8.5 of ISO 6690:2007.

To allpw the bucket to be moved from one vacuum tap to another without losing the vacuum in
non-return valve shall be fitted between the air line and the bucket. “The vacuum reduction of that non-return

valve ghall be specified in the user's manual, when tested in accordance with 8.8 of ISO 6690:20,

The Igngth and internal diameter of the vacuum tube shall b&’specified in the user's manual.

The
with

Wher¢ the installation's working vacuum is leading to too high a liner vacuum on the bug
recommended to use a non-return valve:that reduces the liner vacuum to an appropriate le
bucket milking unit is used to milk abnormal, undesirable or withheld milk, it is recommended t
bucket to the vacuum system to avoid contamination.

9

The

the m

NOTE|1 The-success of a circulation cleaning system depends on:

Q.

ce purposes_with the airflow at the end of the long milk tube measured in accordance with 8.8 of

Bucket milking units

cppacity at the end of the long milk tube shall be-at least 65 I/min of free air, when tested
8|8 of ISO 6690:2007.

Gleaning

cleaning system shall*be designed and installed so that cleaning and disinfecting solutiong

. measured in

the bucket, a

07.

n accordance

ket unit, it is
vel. Where a
b connect the

cannot enter

Ik. Methods of‘verifying that the cleaning system is operating properly, and any compongnts that shall
be mgnually disasseémbled or hand cleaned, shall be specified in the user's manual.

bsign and installation ensuring adequate circulation volume, velocity and contact time of cleaning soltlltions;

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.

NOTE 2  Itis expected that any cleaning procedure will:

leave milk contact surfaces visibly free from milk residues and other deposits;
leave surfaces free from undesirable residues of cleaning and disinfecting chemicals;

reduce the count of viable bacteria to an acceptable level on milk contact surfaces.

© 1SO 2007 — All rights reserved
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Annex A
(normative)

Vacuum pump capacity — Effective reserve plus allowances
for cows and water buffaloes

A.1 Effecti

The effective
and A.2.

For installatig

Table A.1 sha
milking machi

Table A.1 -

nes.

Ve reserve
erve

Values in litres per minute of

reserve to fulfil the demand of a minimum effective reserve in 5.2.4 is given in_Tables A.1

ns with milking units without automatic shut-off valves, the minimum ffective resefve in
Il be increased by 80 I/min for bucket milking machines and by 200 I/min.for the other types of

- Minimum effective reserve where milking units with automatic’shut-off valves are ysed

ree air

n

Number of units

Bucket or direct-to-can milking machines

Minimum effective reserve 2

Other milking machines

2<n

> 1(

10

80 + 25 1
330 + 10(n ~10)

200 +30 n
500 + 10(n —10)

a8  Add the airflow required for ancillary equipment in accordance with 5.3.

Table A.2 gives the calculated effective reserve derived from formulae in Table A.1 for different numbers of
milking units hetween 2 and 20. For more_than 20 milking units, the formulae in Table A.1 can be used.

16

© 1SO 2007 — All rights reserved


https://standardsiso.com/api/?name=6f21262f0e9eab7337a22ef7e35dd2cc

Table A.2 — Minimum effective reserve
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E)

Values in litres per minute of free air

Number of
milking units

Minimum effective reserve 2

With automatic shut-

Bucket or direct to can milking machines

Without automatic

Other milking machines

With automatic shut-

Without automatic

off valve shut-off valve off valve shut-off valve

2 130 210 260 460

3 155 235 290 490

7 T80 760 320 520

5 205 285 350 550

6 230 310 380 580

7 255 335 410 610

8 280 360 440 640

9 305 385 470 670

10 330 410 500 700

11 340 420 510 710

12 350 430 520 720

13 360 440 530 730

14 370 450 540 740

15 550 750

16 560 760

17 570 770

18 580 780

19 590 790

20 600 800
a8  Agd the airflow required for ancillary. equipment in accordance with A.3.
A.2 Airflow use and-vacuum for cleaning
Milklines and milk transfer lines are usually cleaned by a cleaning solution transported and agitated by the
vacuum differencesto achieve effective cleaning. Slug speeds of 7 m/s to 10 m/s optimize this cleaning action.
To achieve these slug speeds it might be necessary to use a higher pump capacity than that pecessary for
milking. @thér washing systems may not need increased pump capacity.

Wherewashing systems ety o igh pump capacity to achieve the air speed necessary to pro

washing, this capacity, gqea,, Can be calculated from:

q

where:

dclean

d

\4

© IS0 2007 -

clean

_7z><d2 p_—P 6

XV X a w

X
4 p, 100

is the pump capacity, in litres per minute (I/min);

is the internal diameter of the milkline, in millimetres (mm);

is the air slug speed in the milkline, in metres per second (m/s);

All rights reserved
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Pa is the actual atmospheric pressure during the test, in kilopascals (kPa);
Pw is the vacuum when washing the plant, in kilopascals (kPa).

Table A.3 gives the air capacity for some milkline dimensions and working vacuums at an atmospheric
pressure of 100 kPa. It also gives the airflow at the vacuum in the line to be used for calculations for plants at
high altitudes.

Table A.3 — Airflow for cleaning at a speed of 8 m/s and under atmospheric pressure of 100 kPa

Value in litres per minute

Internal milkline_| _Airflow admission to produce slug flow for cleaning at a vacuum of | Airflow in milkline
diameter| /min.df
mm 40 kPa 45 kPa 50 kPa expanded aif
34 261 240 218 436
36 293 269 244 488
38 326 299 272 544
40 362 332 301 603
44 438 401 365 729
48 521 477 434 868
50 565 518 471 942
60 814 746 678 1356
63 985 903 821 1641
73 1205 1104 1004 2008
98 2171 1990 1809 3619
NOTE To cglculate the airflow for cleaning at higher altitudes, i.e. Where atmospheric pressure is less than 100 kPa, use the last
column in Table|A.3 and multiply the value by (p, — p,,)/p,-

In installations with excessive lengths of wash‘line or excessive lift from the wash sink to the wash line, or
when the nompinal vacuum is low such as inumilking installations for sheep and goats, it may be beneficial to
increase vacyum during washing, lift the wash sink or provide a positive pressure pump.

A.3 Ancillary equipment
Ancillary equipment can be divided into three groups:
a) equipment runningreontinuously during milking;

b) equipment thatiuses a quantity of air for a short time during milking;

c) equipmentonly operating before or after the milking session

For equipment of the type defined in a) the minimum airflow use shall be added when calculating the pump
capacity and effective reserve.

For equipment of the type defined in b) the ancillary equipment simultaneously uses the same vacuum supply
as that for milk extraction. In many cases, it is not necessary to take their air use into account, as ancillary
equipment used during milking consumes only small quantities of air over a short time. Such equipment
includes cluster removers and gate cylinders. However, this equipment may use a high instantaneous airflow
that shall be considered when sizing the air lines.

For equipment of the type defined in c) there is no need to take its capacity into account when calculating the
vacuum pump capacity for milking.
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A.4 Calculations of vacuum pump capacity based on effective reserve requirements

A.41

contin

The vacuum pump(s) shall have adequate capacity to meet the performance requirements for milking
and cleaning. This includes air used by all ancillary equipment operating during milking and cleaning, whether

uously or intermittently.

A.4.2 Calculate the airflow use for all equipment continuously running or using airflow during milking and
during cleaning such as pulsators, air inlets and vacuum-operated milk pumps. The milking units and the

pulsat

ors shall be regarded as continuously running.

Check the airflow for equipment that uses air for a short time.

A.43

A.4.4

A.4.5

A.4.6
accor

A.4.7

A.4.8
accor

A.4.9
workir
vacuu

A.4.1
shoul

Add the effective reserve from A.1 and the airflow use during milking from A.4.2.
Add the airflow use for cleaning from A.2 and the airflow use during milking from ‘A.4-2.

Take the higher of the values calculated in A.4.3 and A.4.4.

Add 10 I/min, plus 2 I/min for each milking unit, for leakage into~the milk system
lance with 7.3 and add airflow admitted deliberately into the milk systeniin accordance wit

Add leakages in the air lines, which have been determined in-accordance with 5.9 of ISQ

Add the regulation loss, in accordance with information. in the user's manual or that
lance with 5.2.3.

Calculate the pressure drop in the main air line, intaccordance with Annex B, and add it
g vacuum of the plant. The derived values forvairflow and vacuum are the bases for
m pump.

For a vacuum other than 50 kPa or at altitudes greater than 300 m the factor H, specified
be used as a multiplier to correct thederived airflow.

letermined in
h 7.1.

6690:2007.

Hetermined in

to the desired
choosing the

in Table A.4,

A.5 Prediction of vacuum pump capacity at altitude
To be|able to choose a suitable-pump size, the calculated airflow use shall be corrected to nominal values for
pump|data.
To sglect the correct.size of a positive displacement pump, the corrected airflow from A.4.10 shall be
multiplied by H to allow comparisons with pump capacities rated at 100 kPa ambient atmosphgric pressure.
The cprrection faéter, H, shall be calculated as follows:
Py * Py
pmax - p
H= an (A.2)
pmax - p
where:
Prax is the vacuum at the totally closed pump inlet during the test, in kilopascals (kPa);
PN is the nominal vacuum at the pump inlet, in kilopascals (kPa);
Ds is the standard atmospheric pressure at the altitude of the plant, in kilopascals (kPa);
Pan is the nominal atmospheric pressure, in kilopascals (kPa);
P is the vacuum at the pump inlet (actual or calculated), in kilopascals (kPa).
© IS0 2007 — Al rights reserved 19


https://standardsiso.com/api/?name=6f21262f0e9eab7337a22ef7e35dd2cc

ISO 5707:2007(E)

NOTE This formula for determining H is principally the same as the formulae for determining K, and X, in 5.3.2.1 and
5.3.2.2 of ISO 6690:2007.

Consideration should also be given to the fact that the maximum power of most electric motors will decrease
at high altitude because of the decrease in the cooling capacity of the air. This means that a motor will be
hotter and thus allow a lower maximum load. This information can be obtained from the manufacturer of the
motor.

Table A.4 — Standard atmospheric pressures, p., and correction factor, /7, at various altitudes

Altitude Standard atmospheric Correction factor, H,
pressure, n. ata pumpvacuum,p.of
m kPa 40 kPa 45 kPa 50kPa
<300 100 0,80 0,89 1,00
from 300/ to 700 95 0,84 0,94 1,07
from 700 {o 1 200 90 0,88 1,00 1,16
from 1 200/to 1 700 85 0,93 1,08 1,28
from 1 700/ to 2 200 80 1,00 1,19 1,45

NOTE 1 Thesg values are based on a volumetric efficiency, n,,, equal to 0,9, calculated from:

where p.... is the vacuum, in kilopascals (kPa), at the inlet of the pump when completely closed, measured at atmospheric pressire, p,.

NOTE 2  p,,,0r the value of volumetric efficiency can be obtained from the'manufacturer.

A.6 Example of prediction of a vacuum pump capacity

A.6.1 Data

a) a herringbone milking parlour with_12 milking units direct to line, automatic cluster removers and
automati¢ shut-off valves at claw situated 1 300 m above sea level;

b) one milker;
c) working yacuum: 44 kPa;
d) milkline diameter>48,5 mm;

e) airflow uge for.each pulsator: 25 I/min;

f) airflow inlet in the clusters: 10 I/min;

g) maximum airflow for each automatic cluster remover: 50 I/min.
A.6.2 Calculations

In accordance with A.1, the effective reserve capacity for milking will be:

500 + [(12 — 10) x 10] = 520 l/min

In accordance with Clause 9 and Equation (A.1), the airflow use for cleaning at 44 kPa should be 498 I/min for
a milkline with a diameter of 48,5 mm.
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As the altitude for the plant is 1 300 m, the airflow use for cleaning could be adjusted to the lower atmospheric
pressure.

The atmospheric pressure at 1 300 m is 85 kPa (see Table A.4). The last column in Table A.3 shall be used,
which gives by interpolation 886 I/min. To obtain the capacity necessary at cleaning, multiply this value by

(pa _pw)/ps:
= 886 x (85 — 44)/85 I/min = 427 I/min

9clean

If many recorders or automatic cluster removers are operated simultaneously, the total airflow use from them
might exceed the effective reserve or airflow use for cleaning. In such a case, that airflow use has to be the
base 10r SiZIng.

With ¢one milker it is likely that not more than two automatic cluster removers are operated simultaneously,
which| gives a maximum airflow use of 2 x 50 I/min = 100 I/min, which is less than the 'necessary effective
reserye and need therefore not be taken into account.

Airflow use for the milking units (air inlets and pulsators) will be 12 x (10 + 25) ifmin = 420 I/min. The milking
units Will consume about the same amount of airflow during milking and cleaning.

Total girflow use during milking will be 520 I/min + 420 I/min = 940 I/min (A4.3).
Total girflow use during cleaning will be 427 I/min + 420 I/min = 84%1/min (A.4.4).
In this| example the capacity for milking is the larger and therefore the base for the pump dimensipning (A.4.5).
Leakage into the milk system: 10 I/min + (2 x 12) I/min =34 I/min (A.4.6).
Total:|940 I/min + 34 I/min = 974 I/min.

Regulption loss is 10 % of the manual reserve. The effective reserve was 520 I/min and is smaller than the
manugl reserve. Consequently:

— manual reserve = 520 I/min x 100/(100 — 10) = 578 I/min;
— regulation loss = 578 I/min'x10/100 = 58 I/min;
— tqtal: 974 I/min + 58.¥min = 1 032 I/min.

Leakages into the airlines are equal to 5 % of the pump capacity (A.4.7), that is

|
<

bcuum system leakage: 1 032 I/min x 5/(100 — 5) = 54 I/min;

—

agtall 1032 I/min + 54 I/min = 1 086 I/min.

With an assumed vacuum drop of 3 kPa between vacuum pump and measuring point Vm, the vacuum at the
pump will be:

44 kPa + 3 kPa = 47 kPa
Correction for higher altitude in accordance with Table A.4 for the altitude of 1 300 m and a vacuum of 47 kPa
will give a factor H = 1,16 which gives, for an atmospheric pressure of 100 kPa and a vacuum of 50 kPa, a
nominal pump capacity of:

1086 I/min x 1,16 = 1 260 I/min

The minimum nominal capacity of the vacuum pump must therefore be 1 260 I/min.
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Annex B
(informative)

Determination of the minimum internal diameter of air lines

B.1 Vacuu

m drop due to airflow in straight smooth pipelines

The pressure
be calculated

175
q
Ap =27,8x[x 75
d
where:
Ap is the pressure drop in the pipe, in kilopascals (kPa);

/

q

d

Since the flov
written as:

d = 4,7?/;

Table B.1 giv
at 100 kPa at
line.

Table B.2 giv

atmospheric pressure, provided that both ends are connected to a pipe with at least twice its cross-se

area. The tab
and consideri
for example,

is thg length of the pipe, in metres (m);
is thg flow in the pipe, in litres per minute (I/min) of free air;

is the internal diameter of the pipe, in millimetres (mm:

drop, up to about 3 kPa, in a smooth vacuum air line, usually in plastics or stainless stee
from:

V in the pipe and the maximum allowed pressure drop are usually known, this equation @

175
7,8xIlxq

Ap
bs the pipeline diameters for a straight single smooth pipeline in accordance with Equatior
mospheric pressureqand 50 kPa vacuum. This equation is generally used for sizing the m
bs the pipeline-diameters for straight looped smooth pipelines, at 50 kPa vacuum and 10
e is based-on Equation (B.2), applied to the case of two pipes of equal length with the sam

hg that-the total length is the sum of the lengths of each pipe (branch); calculations were
vith //2 and ¢/2. This table should be used for the sizing of the pulsator air line.

[, can

(B.1)

an be

(B.2)

(B.2)
ain air

0 kPa
ctional
e flow,
made,
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Table B.1 — Recommended minimum pipeline diameters for a design limit of 1 kPa vacuum drop due

to airflow in straight single smooth pipelines

Values in millimetres

Airflow Minimum internal diameter for a pipe length of
I/min 5m 10m 15m 20 m 25m 30 m 40 m 50 m 60 m 70 m
100 15 18 19 21 22 22 24 25 26 27
200 20 23 25 27 28 29 31 32 34 35
300 23 27 29 31 32 34 36 37 39 40
400 26 30 32 34 36 37 40 42 43 45
b00 28 32 35 37 39 41 43 45 47 49
500 30 34 38 40 42 43 46 48 50 52
100 32 36 40 42 44 46 49 51 53 55
800 33 38 42 44 46 48 51 54 56 58
D00 35 40 44 46 48 50 54 56 58 60
1|000 36 42 45 48 50 52 56 58 61 63
11200 38 44 48 51 54 56 60 62 65 67
11400 41 47 51 54 57 59 63 66 69 7
11600 43 49 54 57 60 62 66 69 72 74
1|800 45 52 56 60 63 65 69 72 79 78
2(000 46 54 58 62 65 68 72 75 78 81
2|500 50 58 63 67 71 73 78 82 85 88
3/000 54 62 68 72 76 79 83 87 91 94
3|500 57 66 72 76 80 83 88 93 96 99
4000 60 69 75 80 84 87 93 97 10 104
4500 63 72 79 84 88 91 97 102 10¢ 109
5/000 65 75 82 87 91 95 101 106 11 113
5/500 67 78 85 90 94 98 104 109 114 117
§000 70 80 88 93 98 101 108 113 117 121
6(500 12 83 90 96 100 104 111 116 12 125
7|1000 74 85 93 99 103 107 114 119 124 128
Equivdlentlengths for inlets and outlets to tanks, elbows and T-pieces should be added to the length. See Table B.5.
NOTE As pressure drop and pipe length are proportional, diameters for pressure drops of 2 kPa and 3 kPa can be [calculated using

the values given in this table corresponding to one-half of the pipe Tength (for 2 kPa) and one-third of the pipe length (for 3 kPa).
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Table B.2 — Recommended minimum pipeline diameters for a design limit of 1 kPa vacuum drop
due to airflow in straight looped smooth pipelines

Values in millimetres

Airflow Minimum internal diameter for a pipe length of
I/min 40 m 60 m 80m [ 100m | 120m | 140 m | 160m | 180 m [ 200 m | 220 m | 240 m | 280 m
100 16 17 18 19 20 21 21 22 22 23 23 24
150 19 20 21 22 23 24 25 25 26 27 27 28
200 21 22 24 25 26 27 28 28 29 29 30 31
250 23 24 26 27 28 29 30 31 31 32 33 34
300 24 26 28 29 30 31 32 33 34 34 35 36
350 25 28 29 31 32 33 34 35 36 36 37 38
400 27 29 31 32 34 35 36 36 37 38 39 40
450 28 30 32 34 35 36 37 38 39 40 40 42
500 29 3- 33 35 36 38 39 40 41 41 42 43
550 30 33 35 36 38 39 40 41 42 43 44 45
600 31 34 36 37 39 40 41 42 43 44 45 47
650 32 35 37 39 40 41 43 44 45 46 46 48
700 33 36 38 40 41 43 44 45 46 47 48 49
800 34 37 40 42 43 45 46 47 48 49 50 52
900 34 39 41 43 45 47 438 49 50 51 52 54
1000 37 41 43 45 47 49 50 51 52 53 54 56
1200 40 43 46 48 50 52 53 55 56 57 58 60
1400 42 46 49 51 53 55 56 58 59 60 62 64
1600 44 48 51 54 56 58 59 61 62 63 65 67
1800 44 50 54 56 58 60 62 64 65 66 67 70
2000 48 52 56 58 61 63 64 66 68 69 70 72
Equivalent lengths for inlets and outlets to’tanks, elbows and T-pieces should be added to the length. See Table B.5.
B.2 Vacuum drop due-to airflow in straight galvanized pipelines
The pressurel|drop, upio'about 3 kPa, in galvanized vacuum air lines, can be calculated from:
2
Ap =18, = (B.3)
d
where:
Ap is the pressure drop in the pipe, in kilopascals (kPa);

/

24

is the length of the pipe, in metres (m);

is the flow in the pipe, in litres per minute of free air (I/min);

is the internal diameter of the pipe, in millimetres (mm).
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Since the airflow and the maximum allowed pressure drop are usually known, this equation can be written as:

2
d:518,74><l><q (B.4)
V Ap

Table B.3 gives pipeline diameters for a straight single galvanized pipeline in accordance with Equation (B.4)
at 100 kPa atmospheric pressure and 50 kPa vacuum. This table is generally used for sizing the main air line
and main pulsator air line.

Table B.4 gives the pipeline diameters for straight looped galvanized pipelines, at 50 kPa vacuum and

100 kRa ni‘mnephnrir\ pressure, prn\/idnr‘l that both ends are connected to a Ir_\ilr_\t: with-at least twice its cross-
sectiopal area. The table is based on Equation (B.4), applied to the case of two pipes of equal Iength with the
same [flow, considering that the total length is the sum of the lengths of each pipe (branch);.calgulations were
made] for example, with //2 and ¢/2. This table should be used for the sizing of the pulsator air line.
The p|peline diameter derived from Equation (B.4) or Tables B.3 and B.4 should be“inereased by about 5 % to
allow for deposits that might settle.
Table B.3 — Recommended minimum air line diameters for a design limit'of 1 kPa vacuum drop due to
airflow in straight single galvanized pipélines
Valugs in millimetres
Airflow Minimum internal diameter for a pipe length of
I/min 5m 10 m 15m 20m 25m 30m 40 m 50 m 60 m 70 m
100 16 18 19 21 22 22 24 25 26 27
300 21 24 26 27 28 30 31 33 34 35
300 24 28 30 32 33 35 37 38 40 41
400 27 31 34 36 38 39 41 43 45 46
500 30 34 37 39 41 43 45 47 49 50
g00 32 37 40 42 44 46 49 51 53 54
100 34 39 42 45 47 49 52 54 56 58
q00 36 41 45 47 50 51 54 57 59 61
900 38 43 47 50 52 54 57 60 62 64
1(000 39 45 49 52 54 56 60 62 65 67
1100 42 49 53 56 58 60 64 67 69 72
1400 45 52 56 59 62 64 68 71 74 76
1600 47 54 59 63 65 68 72 75 78 80
11800 50 57 62 66 69 71 75 79 82 84
2/000 52 60 65 68 72 74 79 82 85 88
21500 57 65 7 75 78 81 86 90 93 96
31000 61 70 76 80 84 87 92 97 10 103
3500 65 75 81 86 89 93 98 103 107 110
4 000 68 79 85 90 94 98 104 108 112 116
4 500 72 82 89 95 99 103 109 114 118 122
5000 75 86 93 99 103 107 113 119 123 127
5500 78 89 97 103 107 111 118 123 128 132
6 000 80 92 100 106 111 115 122 128 132 136
6 500 83 95 104 110 115 119 126 132 137 141
7 000 86 98 107 113 118 122 130 136 141 145
Equivalent lengths for inlets and outlets to tanks, elbows and T-pieces should be added to the length. See Table B.5.
NOTE As pressure drop and pipe length are proportional, diameters for pressure drops of 2 kPa and 3 kPa can be calculated using
the values given in this table corresponding to one-half of the pipe length (for 2 kPa) and one-third of the pipe length (for 3 kPa).
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Table B.4 — Recommended minimum air line diameters for a design limit of 1 kPa vacuum drop due to
airflow in straight looped galvanised pipelines
Values in millimetres
Airflow Minimum internal diameter for a pipe length of
I/min 40 m 60m [ 80m [100m (120 m | 140 m | 160m | 180 m | 200 m | 220 m | 240 m 280 m
100 16 17 18 19 20 21 21 22 22 23 23 24
150 19 20 21 22 23 24 25 25 26 27 27 28
200 21 22 24 25 26 27 28 28 29 29 30 31
250 .5} 24 26 27 28 29 30 30 31 32 33 34
300 . 26 28 29 30 31 32 33 34 34 35 36
350 26 28 30 31 32 33 34 35 36 36 87 38
400 A7 30 31 33 34 35 36 37 38 38 39 40
450 29 31 33 34 36 37 38 39 39 40 41 42
500 30 32 34 36 37 38 39 40 41 42 43 44
550 K 34 36 37 39 40 41 42 43 44 44 46
600 32 35 37 38 40 41 42 43 A4 45 46 a7
650 33 36 38 40 41 42 44 45 46 47 47 49
700 K7 37 39 41 42 44 45 46 47 48 49 50
800 36 39 41 43 45 46 47 49 50 51 51 53
900 38 41 43 45 47 48 50 51 52 53 54 56
1000 39 43 45 47 49 50 52 53 54 55 56 58
1200 42 46 49 51 53 54 56 57 58 59 60 62
1400 45 49 52 54 56 58 59 61 62 63 64 66
1 600 47 51 54 57 59 61 63 64 65 67 68 70
1 800 50 54 57 60 60 64 66 67 69 70 71 73
2000 52 56 60 62 62 67 68 70 72 73 74 77
Equivalent lenpths for inlets and outlets to tanks, elbows and T-pieces should be added to the length. See Table B.p.
B.3 Frictignal equivalents of bends and fittings
Frictional losges in bends and fittings such as elbows, T-fittings, inlets and outlets to tanks can be regarded as
being the same-as in a piece of straight pipe. These equivalent lengths of pipe should be added to thg total
pipe length wher-calculating-the—pressure-drop-in-an—air-line—Table-B-5-gives-equivalentlengthsfo i
fittings.
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Values in metres

Number of Approximate equivalent length of pipe for
Type of fitting pipe a nominal internal pipe diameter of
diameters | 38 m 50 mm 63 mm 75 mm 100 mm
Elbows
45° sharp 8to 10 0,3 0,5 0,6 0,8 0,9
90° short radius (R/D =0,75) @ 3510 40 1,4 1,8 2,4 3,0 3,6
90° mjedium radius (R/D =1,8) 2 15to0 20 0,7 0,9 1,1 172 1,8
T-pieges
Throdgh flow 15t0 20 0,7 0,9 1,1 1,2 1,8
Side fow 40 to 45 1,6 2,1 24 2,7 4,2
Swept side flow 20 to 25 0,9 1,1 1,2 1,5 2,2
Tank$ and traps
Sudden contraction 20to 25 0,9 1,1 1,2 1,5 2,2
Sudden expansion 40 to 45 1,6 2,1 2,4 2,7 4.2
Sanitary trap, distribution tank, receiver P 60to 70 25 3,2 3,5 4,2 6,4
@  RIDis the internal outer radius of the elbow divided by the internal diameter of the pipe.
b e expansion point and one contraction point.

B.4

B.4.1

Determine the dimensions of the vacuum air line between receiver and vacuum pump for the p

in A.6

The n
nomin

The v
for thq

The a
and a

Examples

Main air line

al capacity of 1 400, /min.

pressure drop is 2 kPa.

distribution tank.

ominal airflow for the_pump should be at least 1 260 I/min. The nearest available pun

bcuum air line"will be in plastics. Table B.1 for smooth pipelines should therefore be used.

r line-length from pump to receiver is 15 m, consisting of 5 elbows (90° medium radius

ant described

p size has a

A design limit

, one T-piece

Table B.1 gives, for a pipeline length of 7,5 m (15 m/2, due to the 2 kPa drop), a diameter of about 45 mm.
The nearest pipe diameter is 50 mm.

The elbows, T-piece and tank will restrict the airflow in a similar manner as a piece of straight pipeline
(Table B.5, 50 mm tube diameter) having a length of (5 x 0,9) + (1 x 0,9) + (1 x 3,2) = 8,6 m.

The total length of the pipeline for evaluation of the diameter will be: 15 m + 8,6 m = 23,6 m.

Refer back to Table B.1 for a length of 23,6 m/2, that is 11,8 m. The table gives a diameter of about 48 mm.
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B.4.2 Pulsator air line

NOTE

Determine the dimensions of the looped galvanized pipeline for the plant described in A.6.

Number of pul

sators: 12.

Airflow use for each pulsator: 25 I/min.

Length of the

pulsator air line: 40 m.

These calculations are only a crude approximation of the actual situation arising in pulsator air lines. See 6.2.

Total airflow U

Where pulsat
considered ag

Cluster remo
Two cluster rg

Total airflow U

Table B.4 givgs a pipe diameter of 27 mm.

Four elbows ¢

The new pips
40 m length ir

After increasi
diameter sho
lead to a mor

se for individual pulsators is: 12 x 25 I/min = 300 I/min.

on is so controlled that groups of teatcups pulsate together, the airflow during phase a sho
the airflow use for the pulsators.

ers are connected to the same air line.
movers consume: 100 I/min.

se in the pulsator air line: 300 I/min + 100 I/min = 400 I/min.

ive a pipe length of about: 4 x 0,7 m, or 3 m.

length (43 m) is not significantly more than thet40 m used previously, so the diameter f
Table B.4 is used (see Table B.4).

hg the diameter by 5 % to allow for deposits that might restrict the pipe, the pulsator 3
ild be at least 29 mm but it is usually_an advantage to have oversized pulsator air lines,
e constant pulsation vacuum.

uld be

or the

ir line
It will
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(informative)
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Determination of the minimum internal diameter of milklines

for cows and water buffaloes

General

The irfstaller and client should agree on the designed flow conditions based on expected péak’m

herd 4

nd the expected rate of unit attachment (see C.2) and on the criteria for airflow, and milk

C.3. The design conditions should be summarised and specified as part of the purchase cont
calculgtions are given in C.4.

Milkline vacuum almost always remains stable within =2 kPa of the receiver-vacuum under
conditjons. Therefore, the performance limit of 2 kPa given in 7.2 essentiallys\means that stratifig

be thg

Facto

a)

b)

c)

d)

normal flow condition in the milkline for at least 99 % of the milkingtime.
s influencing the effective milk-carrying capacity of a milkline“inelude the following.

Diameter

=

creasing the internal diameter, d, has the greatest 'single effect. The potential milk-carrying
ilkline is proportional to about 4.

3

Slope

milkline should have a slope causing milk to flow by gravity under stratified condition
receiver. By increasing the averageslope, the influence of gravity increases and reduces t
flow by reducing the average fill depth for any given milk flow. Smaller variations in the mil
npt usually reduce the carryingseapacity as long as the average slope is measured over a le
than 5 m and that that there.is_continuous slope towards the receiver.

method of measuring'the average slope is given in 7.1 of ISO 6690:2007.

Alir admission

(@)

onstant (steady) air admission through air vents and constant leaks has a relatively mino
slug formation, over the range of 4 I/min to 12 I/min per unit, compared with the effects
(fransient) airflows. Transient air admission induces slugging at much lower air- ang
cpmpared to the effects of steady air admission.

Ik flow for the
flow given in
ract. Example

stratified flow
d flow should

capacity of a

5 towards the
ne risk of slug
Kline slope do
hgth not more

I influence on
bf intermittent
liquid flows

Looped versus dead-ended milklines

The benefits of looping the milkline result from the reduction in airflow per slope because the air can flow

to the receiver through both arms of the loop in accordance with the easiest flow path.

Length

When stratified flow is the normal flow condition, milkline length is not limiting and it is not an important

design factor for specifying milkline diameter.

© 1SO 2007 — All rights reserved
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f)

Milk inlet

The guidelines in this annex are based on experimental studies using perpendicular inlets connected at
intervals varying from 500 mm to 2 000 mm and fitted to the upper half of the milkline. Spacing of milk
inlets appeared to have only a minor influence on the effective milk-carrying capacity over this range.
Effective capacity of a milkline might be increased marginally by use of oblique, or tangential oblique, milk
inlets mounted so that milk and air enter the line in the direction of flow towards the receiver.

g) Otherco

mponents

Components such as milk meters (espeC|aIIy the f|II and dump types) may mﬂuence mstantaneous milk

row into

C.2 Predia

Maximum mil
average flows
for a group o

and units attached at different intervals. The model for 2,5.kg/min and for 3 kg/min is based on Br

crossbreeds ¢
cows in high-

The 4 kg/min
peak flow per
an average fl¢

The model fo
the French ar
the 95 % con
mean peak fl

studies indicgte a much stronger association between higher production and increasing duration of thg

flow period.

The model for

be used for si

d MIKING

milk flow (see C.2) is near the upper limit for any chosen set of designed milk flow and
and C.4).

ted maximum milk flow in milklines

flow can be predicted from typical flow curves for individual animals together with the exj
of attachment of milking units. Table C.1 shows examples of the predicted maximum mi
f cows with an average peak milk flow of 2,5 kg/min, 3 kg/min, 4 kg/min and 5 kg/min pe

f Holstein-Friesian Ger or Zebu while the modegl for 4 kg/min is based on flow measurems
broducing Holstein-Friesian herds in France.and the USA.

iod of 4 kg/min during 120 s and @ mean milking time of 5,5 min per cow which correspo
w of 2,6 kg/min.

the higher mean peak flow.is based on the 20 % of cows which were the fastest to be mi
d United States herds. Their mean peak milking flow was 5 kg/min per cow. The upper |
fidence interval for this/fast-milking group of cows was 5,5 kg/min in the US herds. Alf
pw tends to increase-slightly with higher herd production, the correlation is weak. The R

the lower flow is calculated in a similar way, based on a study of Brazilian herds, and ca
ring milklines for water buffaloes.

n the
r. The
ct the
I.

dered
dicted
airflow

ected
k flow
r cow
hzilian
bnts of

model assumes a delay of 30 s from teatcup attachment to the start of the period of peak flow, a

hds to

ked in
mit of
hough
rench
peak

n also

As a general

quideline, a mean peak flow of 4 kg/min per cow will be sufficient for most herds. In very

high-

producing herds, or for unusually fast-milking herds, the calculations should be based on a mean peak flow of
5 kg/min per cow. The mean peak flow of cows in any herd can be estimated, if desired, in one or more of the
following ways.

a)

Average peak milk flow, ¢, in kilograms per minute, is closely correlated (coefficient of correlation,

r=0,81) with the average milk flow, g, (yield in kilograms per cow divided by her milking time in minutes)
of a representative group of cows in accordance with the regression:

q

max

30

:O’

2+15xq

(C.1)
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b) Average peak milk flow, ¢nax » in kilograms per minute, is highly correlated (» = 0,92) with the average
yield, O,, in kilograms, obtained from a representative group of cows in the first two minutes of milking in
accordance with the regression:

q,,. =05x(1+0,) (C2)

ma

c) Average peak milk flow, in kilograms per minute, is numerically equal to the mean quantity of milk, in
kilograms, obtained from a representative group of cows in their second minute of milking (» = 0,89).

© 1SO 2007 — All rights reserved 31


https://standardsiso.com/api/?name=6f21262f0e9eab7337a22ef7e35dd2cc

:2007(E)

ISO 5707

“(MmoJy 8Y) 9SEBIOUI JOU ||IM S)UN BIOW) MOJ} WNWIXEW 8)edipul sainbly paulapun

‘M09 1ad smoy} Yead abelony

el el ol S
T T 8 14
§ |6 [se| o | ¢ 06
SZ | 62 | s9o | ¥ 5Z
SGlL | §S 13 0l S
Sel | g €l 8 14
Z & o | 9 | ¢ 0
6 6 8 L S G'c
22 | 22 | [z | 8 | o S
[ 6l 8l 13 8 14
ol ol 13 143 Ll 9 € 0s
gl €l 43 Ll 8 S Gz
13 13 €e 8¢ 0¢ ol S
1€ 1€ 0€ 8¢ €c 9l 8 14
§9Z | §9¢ 9C 14 €c 0¢ e 43 9 € 0¢
¥4 ¥4 0¢ 6l YA 13 43 6 S Gz
05 05 8 14 (374 1> 0€ 0¢ 0l S
%4 2 44 6€ Ge 0€ ve 9l 8 14
A 9¢ 12> L€ yx4 €C WA 43 9 € oc
8¢ 9c 14 [44 6l 9l €l S'6 S *N4
G86 | G$6 16 G6 €6 06 98 Z8 8. [ 99 09 0§ oy 0€ 0¢ 0l S
G988 | 98 g8 €8 18 8. V. 0. 99 09 4] 8y oy [4> ve 9l 8 14
6v Sy (014 Ge 0€ 144 5'8 1 43 9 € ot
Ly G'Le G'ee 62 S've 0¢ 13 oL S Gz
9l 09l 961 oSl il g€l el 9cl oclL oLL (0[0] 06 08 0. 09 0§ o 0¢ 0¢ ol S
ovlL 9€L cel ocl 0gl 147" 801 2ol 96 88 08 [ ¥9 9G 8 oy A% 14 9l 8 14 o]
¥S 514 154 JAS (3% T4 6l gzl 9 €
Ly G'/e G'ee 6¢ S've 0¢ 13 oL S Gz
oy 8¢ 9¢ 14 (44 0€ 8¢ 9C ve (44 (114 8l 9l vi 4] oL 8 9 14 4 uIw/By S
Jo adojs Jad sjun jo Jaquinu e 10} adojs 1ad ; MOJ} Y|Iw WNWIXe mv_\,_\”n_\v,__p Emm“w:ﬂw“?

ajnuiw Jad swelbo|iy ul sanjep

SauI[iW Ul MOjy Yjiw pajoipaid wnwixel — ' d|qel

© I1SO 2007 — All rights reserved

32


https://standardsiso.com/api/?name=6f21262f0e9eab7337a22ef7e35dd2cc

ISO 5707:2007(E)

C.3 Recommended minimum diameters for milklines

The calculations in this section take account of pipeline slope and configuration (looped or dead-ended). The
designed airflow conditions are based on steady air admission of 4 I/min up to 12 I/min through air vents and
constant leaks, plus the intermittent airflows associated with teatcup attachment, liner slips and teatcup
removal. Milk flow in the milkline is due to gravity and the friction between air and milk.

A design guideline of 100 I/min for intermittent airflow into a dead-ended line, or 50 I/min per slope for a
looped milkline, is a reasonable allowance for liner slip and cup changing for operators who take care to limit
the amount of air admitted during teatcup attachment or removal.

The recommended minimum diameter of the milkline can be derived from Table C.2 togethepw

deper
units.

The v
98 mn

equat
milkin

where

q

The e
ratio ¢

ding on the expected average peak milking flows of a particular herd and the expected

blues listed in Tables C.2 and C.3 are based on experimental data for pipelings.of 48,5 mr
n internal diameter, and slopes of 0,5 %, 1 % and 2 %. These data were {sed to derive
on for predicting the maximum milk flow to ensure that stratified flow is the,normal flow cg
b (R2 = 0,97).

5
| _g9x10 * x2X?
qat

L, is the milk flow per slope, in litres per minute (I/min);

is the slope, in percent (%);

is the internal diameter of pipeline, intmillimetres (mm);
L+ is the total airflow per slope (steady plus transient air admission), in litres per minute (I/r]
kperimental data were baséed/on a ratio of 10 I/min steady airflow per 4,5 kg/min milk flow

f 2,2:1. Changes in the steady air:milk flow ratio between 1,5:1 and 3:1 affected the prg

flow tfansition points by less.than 5 %. To simplify the calculations, therefore, a constant ratio 2

to der
and

ve the figures in Table C.3 in accordance with Equation (C.4) while, for the lower flows
kg/min, a ratioyof 3,3:1 has been used to derive the figures in Table C.2 in acg

Equatjon (C.5).
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ith Table C.1,
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n, 73 mm and
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nin).

per unit, i.e. a
diction of the
2:1 was used
of 2,5 kg/min
ordance with

(C.4)

(C.5)

L =53.3xq_ +q,

where ¢ is the transient air admission, in litres per minute.

By substitution in Equation (C.3):

-6 5
q. ><(2,2><qm +qt)—8,9><10 xsxd =0

-6 5
q. ><(3,3><qm +qt)—8,9><10 xsxd =0

dm is then derived by solving Equations (C.6) and (C.7).
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Table C.2 — Maximum milk flow and transient airflow per slope to ensure that stratified flow is the
normal flow condition during milking of cows with low peak milk flow ~2,8 kg/min
(air to milk ratio 3,3:1)

Values in kilograms per minute

Nominal Maximum milk flow per slope for a transient airflow per slope of
internal
clliameter 25 I/min 50 I/min 100 I/min 200 I/min
of
milkline Slope, % Slope, % Slope, % Slope, %
mm
38
48,5 6 23 29 34 12 20 26 31 9 16 21 26 5 10 14 18
60 PO 42 52 61 25 39 49 58 21 33 43 51 14 25 33 41
73 49 71 88 | 102 | 45 68 84 98 40 61 78 92 31 50 66 80
98 107 | 152 | 187 | 217 | 102 | 149 | 184 [ 213 | 96 | 142 | 176 | 206 |(84 | 129 | 163 | 192

Table C.3 +— Maximum milk flow and transient airflow per slope to ensufe that stratified flow is|the
normal flow condition during milking of cows with high peak'milk flow ~4,5 kg/min
(air to milk ratio 2,2:1)

Values in kilograms per minute

Nominal Maximum milk flow per slope for a transient airflow per slope of
int |
diameter 25 l/min 50 limin 100 /min 200 l/min
of
milkline Slope, % Slope, % Slope, % Slope, %
mm 0,5 1 1,5 2 0,5 1 1,5 2 0,5 1 1,5 2 0,5 1 1,5 2
38 8 13 17 20 6 10 13 16 3 6 9 11 2 3 5 7
48,5 8 28 35 41 15 24 31 37 10 17 24 29 6 11 16 20
60 B4 51 63 74 30 46 58 69 23 38 50 60 15 27 37 46
73 b9 86 | 106 | 124 |54 81 101 | 118 | 46 72 92 | 109 | 34 57 76 92
98 130 | 185 | 228 1264 | 124 | 180 | 223 | 259 | 114 | 170 | 212 | 248 | 97 | 151 | 193 | 228
The design conditions injTables C.2 and C.3 will ensure that stratified milk flow is the normal flow condition in

the milkline for at least99 % of the milking time for the herd. However, these design criteria will not pfevent

slugging in the milkline when a teatcup falls or is kicked off, unless effective, automatic shut-off valves are
[/min

y
shut-off valves markedly reduce the risk of slugging by limiting the period of transient air admission to 1 s or
less when teatcups fall or are kicked off.

C.4 Example of calculations

Some examples of the maximum number of milking units per slope to ensure stratified flow for selected design
criteria are given in Tables C.4 and C.5. To illustrate how the tables were derived, consider the following
example for a 12-unit parlour for an average herd, with milking units attached at intervals of 10 s per slope.

Table C.1 indicates a maximum predicted milk flow of 24 kg/min per slope with 6 units on each slope for a
herd with a mean peak flow of 4 kg/min per cow.
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From Table C.3, one of the following options would meet the minimum design criteria given in C.3 for
operators who planned to take reasonable care when attaching teatcups:

a) a looped 48,5 mm milkline with minimum slope of 1 % (i.e. a designed transient airflow of 100 I/min,
which is equal to 50 I/min per slope);

b) two dead-ended 48,5 mm milklines with minimum slope of 1,5 % (i.e. a designed transient airflow of
100 I/min).

Table C.4 — Maximum number of units per slope for parlours with 10 s (5 s) attachment rate

Peak milk Nominal 50tmimtransientairftow—T—t06tmimtransient=irfrow— i sient airflow
flow per internal per slope per slope per QIope
cpw diameter Slope, % Slope, % Slople, %
kg{min mm 0,5 1 1,5 2 0,5 1 1,5 2 0;5 1 1,5 2
38 1 3 4 5 1 2 3 3 0 1 1 2
48,5 4 8 10 12 3 6 8 10 1 3 5 7
4.5 60 10 16 22 28 8 13 19 23 5 10 13 17
73 20 34 a a 17 30 a a 12 22 33 a
98 a a a a a a a a a a a a
38 1 2 3 4 1 1 2 3 0 1 1 1
48,5 3 6 8 10 2 5 6 8 1 3 4 6
3 60 8 13 18 22 6 11 15 19 4 8 11 14
73 16 30 a a 15 26 a a 11 20 31 a
98 a a a a a a a a a a a a
48,5 3 6 T 9 2 4 6 7 1 2 4 5
, 60 7 11 15 19 5 9 12 16 3 6 9 11
73 14 26" |a(25)|a(31)| 11 21 |a(25)|a(31) 8 15 25 |a(25)
98 a(38)) a(® |2 | a(® |2(30)]|2(60)| a(2) | a(®) |a(24)|2(45) | a(®) | 2(3)
48,5 3 4 6 7 2 3 4 5 1 2 3 4
60 6 9 11 15 4 7 10 12 3 5 7 9
i 73 10 19 |a(20)(|a(23) 9 16 25 |a(21) 6 11 17 25
98 a(25)|a48)| a(®) | a(®) |2(22)|a(43)| @a(®) | 2(7) | 30 |a(34)]2(58) | 2(?)
a An unlimited number of milking units and the figures given in parentheses indicate the maximum number of pnits at a mean
attachrlnent rate of 5 s per slope.
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Table C.5 — Maximum number of units per slope in stanchion barns with 50 s attachment rate

. Nominal 50 I/min transient airflow | 100 I/min transient airflow | 200 I/min transient airflow
flzv?lapl)(e':‘cl:"c:w ipternal per slope per slope per slope
diameter Slope, % Slope, % Slope, %
kg/min mm 0,5 1 0,5 1 0,5 1
38 2 4 1 2 0 1
2,5 48,5 6 a(14) 3 a9) 2 3
60 2(2) 2(2) a(a) a(a) 6 2(2)
38 1 3 1 2 0 1
3 48,5 4 a8) 3 a(6) 1 3
60 4(12) a(a) 2 (6) a(@) 6 4(1R)
73 a(a) a(a) a(@) a(@) @) (1)
38 1 2 0 1 0 0
4 48,5 4 a(6) 2 5 1 2
60 4(10) 2(2) %(6) a(®) 4 1)
73 2(2) 2(2) a(a) 2(%) a(a) 21)
38 0 2 0 1 0 0
5 48,5 3 a(5) 2 3 1 2
60 4(6) a(a) 44) a(@) 3 (%)
73 a(2) a(a) a(@) a(@) 4(8) (1)

2  An unlimitg
attachment rate

pof 30 s per slope.

d number of milking units and the figures given in

parentheses indicate the maximum number of units at g mean

36
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D.1 Effective reserve

The n
Table

Annex D
(informative)

Small ruminants

ISO 5707:2007(E)

Table D.1 — Minimum effective reserve for different types of cluster

ninimum  effective reserve for milking small ruminants to fulfil the requirements in 5124 is given in
D.1and in Tables D.2.1t0 D.2.4

Number of units

n

Minimum effective reseryve?

Pipelines

I/min of free air

Buckets

Non-conventional cluster with automatic teatcup valve an

d automatic cluster removal

n<10 200 + 20n
>10 400 + 10(n — 10) B
Non-conventional cluster with‘automatic teatcup valves
n<10 200 + 20n +WE 100 + 207 + nH
>10 400 + 10(#(=10 + nE) 300 + 10(n — 10) 4 nE
Conventionalcluster with automatic shut-off valve
n<10 200 + 20n + 200M 100 + 201 + 100f/
>10 400 + 10(n — 10) + 200M 300 + 10(n — 10) + 100M
Conyentional cluster without automatic shut-off valve
n<10 200 + 20n + 400M 100 + 201 + 200(/
>10 400 + 10(n — 10) + 400M

300 + 10(n — 10) + 2

0om

M = ny

E=ex

mber of mitkers.

id the airflow reguired for ancillary equipment in accordance with A.3.

ra airflow.needed for clusters equipped with automatic teatcup valves.

Tables D.2.1, D.2.2, D.2.3 and D.2.4 give the calculated effective reserve derived from formulas in Table D.1
for different numbers of milking units between 2 and 36. For more than 36 milking units, the formulae in

Table D.1 can be used.

© 1SO 2007 — All rights reserved
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Table D.2.1 — Minimum effective reserve —

Conventional clusters without automatic shut-off valves

Values in litres per minute of free air

Minimum effective reserve
Nu'Tnt:tesr of Pipeline milking machines Bucket milking machines
M=1 M=2 M=1 M=2
2 640 1040 340 540
3 660 1060 360 560
4 680 1080 380 580
5 700 1100 400 600
6 720 1120 420 620
7 740 1140 440 640
8 760 1160 460 660
9 780 1180 480 680
10 800 1200 500 700
11 810 1210 510 710
12 820 1220 520 720
13 830 1230 530 730
14 840 1240 540 740
15 850 1250 550 750
16 860 1260 560 760
17 870 1270 570 770
18 880 1280 580 780
19 890 1.290 590 790
20 900 1300 600 800
21 910 1310
22 920 1320
23 930 1330
24 940 1340
25 950 1350
26 960 1360
27 970 1370
28 980 1380
29 990 1390
30 1000 1400
31 1010 1410
32 1020 1420
33 1030 1430
34 1040 1440
35 1050 1450
36 1060 1460

M = number of milkers.
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Table D.2.2 — Minimum effective reserve —
Conventional clusters with automatic shut-off valves

Values in litres per minute of free air

ISO 5707:2007(E)

Minimum effective reserve
NulTnbig o Pipeline milking machines Bucket milking machines
M=1 M=2 M=1 M=2
2 440 640 240 340
3 460 660 260 360
4 480 680 280 380
5 500 700 300 400
6 520 720 320 420
7 540 740 340 440
8 560 760 360 460
9 580 780 380 480
10 600 800 400 500
11 610 810 410 510
12 620 820 420 520
13 630 830 430 530
14 640 840 440 540
15 650 850 450 550
16 660 860 460 560
17 670 870 470 570
18 680 880 480 580
19 690 890 490 590
20 700 900 500 600
21 710 910
22 720 920
23 730 930
24 740 940
25 750 950
26 760 960
27 770 970
28 780 980
29 790 990
30 800 7000
31 810 1010
32 820 1020
33 830 1030
34 840 1040
35 850 1050
36 860 1060
M = number of milkers.
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Table D.2.3 — Minimum effective reserve —
Non-conventional cluster with automatic teatcup valves

Values in litres per minute of free air

Minimum effective reserve

Nulr;nnbi;esr of Pipeline milking machines Bucket milking machines
E =20 I/min E =40 I/min E =20 I/min E =40 I/min

2 280 320 180 220
3 320 380 220 280
a 360 440 260 340
b 400 500 300 400
b 440 560 340 460
1 480 620 380 520
B 520 680 420 580
D 560 740 460 640
10 600 800 500 700
11 630 850 530 750
12 660 900 560, 800
13 690 950 590 850
14 720 1000 620 900
15 750 1050 650 950
16 780 1100 680 1000
17 810 1150 710 1050
18 840 1200 740 1100
19 870 1.250 770 1150
40 900 4.300 800 1200
1 930 1350
22 960 1400
43 990 1450
24 1020 1500
25 1050 1550
26 17080 1600
7 1110 1650
28 1140 1700
29 1170 1750
30 1200 173800
31 1230 1850
32 1260 1900
33 1290 1950
34 1320 2000
35 1350 2050
36 1380 2100

E = Extra airflow needed for clusters equipped with automatic teatcup valves.
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