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Is your cooling system working efficiently?

Keep your cool
Milk cooling methods require some thought – whether
you’re looking to change calving pattern or simply looking
to increase energy efficiency on your unit. We spoke to a
technical specialist to find out more.
text Rachael Porter

D

oes my cooling system have
enough capacity to both hold
and, more importantly, cool the milk
being produced? That’s the question
that producers should be asking
themselves, particularly if they’ve
changed calving pattern or added
units to their existing parlour.
“With increased interest in focusing
on one of two calving systems; allyear-round or block, many producers
maybe trying to change and shift the
pattern. This may have implications
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for milk cooling and storage,” says
AHDB Dairy’s technical specialist David
Ball. “Milk cooling can easily be over
looked.
“But making changes that could alter
the milk production profile will have an
impact on milk cooling,” he adds.

Capacity issues
“There could be milk tank capacity
issues at certain times of the year but,
more importantly, producers should be
asking if their milk cooling system can

also cope with the demands of higher
volumes of milk.”
In addition to volume and cooling
capacity, the question producers should
also be asking themselves is: how can I
increase the efficiency of my cooling
system? Most units have a DX tank for
milk storage and cooling – ice bank
tanks are now few and far between as
producers have upgraded during the
past decade. And most DX tanks will be
fed milk via a plate cooler.
“Depending on volumes and flow rates,
a basic plate cooler set up, fed with
either mains or borehole water, will
reduce the temperature of milk by
around 10°C, to around 27°C, before it
hits the DX tank,” explains Mr Ball.
“It’s a start – and it’s a set up that’s
25% more efficient than the old ice-bank
tank system. It will cool 25% more
milk per kW of energy. But 27°C is still a
long way off achieving the 4°C storage
temperature for milk.”
Current performance specifications,
under British Standards, stipulate that
milk must be cooled to less than 4°C
within 30 minutes of the completion of
milking. Red Tractor Dairy Scheme
Standards state that for everyday
collection, milk should be cooled and
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maintained at 8°C or lower. For everyother-day collection this is 6°C and
purchaser contracts may specify more
stringent temperature requirements. “So
the DX tank still has a lot of work to do
– and as quickly as possible. And that’s
going to require a lot of compressor
capacity – and electricity.”

Faster cooling
With this in mind, some producers have
looked to upgrade or update their plate
cooler. The next step towards faster
cooling and greater energy efficiency is
feeding the plate cooler with chilled
water, using an ice-builder. Chilled
water, ideally just above freezing, takes
considerably more heat out of the milk
as it passes through the plate cooler.
“It’s much colder than the mains or
borehole water, which is typically
between 8°C and 10°C. And this method

can reduce the temperature of the
milk by between 15°C and 20°C. That’s
a considerable improvement, in terms
of milk cooling speed and energy
efficiency,” says Mr Ball.
“Ice-builders are typically powered at
night using cheap-rate electricity, on
what some suppliers call an E7 tariff.
And this makes it a more cost-effective
option. The key is to make and store
enough ice for two milkings – or three
on some units. And every-other-day
collection can also have an impact here.
So producers should talk to their
refrigeration engineer to find the best fit
for their unit and set up.”
There is a third option – a two-stage plate
cooler system – which offers even faster
and more efficient cooling. And Mr Ball
says that this is being adopted on more
and more dairy units, in a bid to reduce
energy costs further. Milk passes through

Table 1: Comparison of milk cooling systems’ energy efficiency (source: AHDB Dairy)

system
ice bank
ice bank with plate cooler
DX tank
DX tank with chilled water plate cooler
DX tank with two-stage plate cooling

typical volumes of milk cooled to 4O°C per kWh
50 litres
60 litres
75 litres
100 litres
130 litres

Milking capacity: can cooling systems cope
with a change in calving pattern?

David Ball: “Talk to your refrigeration
engineer to find the best fit for your unit”

the first stage, fed with mains or borehole
water. And then through the second
stage, fed with iced water. “Depending
on size and flow rates, the first stage will
reduce milk temperature by 10°C and
the chilled-water will then remove an
additional 10°C to 15°C – that’s a
reduction of around 25°C before the milk
hits the DX tank. And it can often be
more. I’ve seen units where milk reaches
the DX tank almost down to 4°C, leaving
little additional work for the compressor.”

Efficient system
This two-stage system can cool 75%
more milk per kW of energy, compared
to an ice-bank tank (see Table 1). “It’s an
efficient system for cooling milk, but
should be combined with the use of
heat recovery units, to achieve optimum
energy efficiency,” says Mr Ball.
These units take heat removed from
milk via the plate cooler, as well as heat
generated by compressors, and use it to
heat water for parlour washing. “This is
where the big win is in terms of
increasing energy efficiency and saving
costs. Up to 80% of the cost of heating
water can be met by recovering the heat
generated from the milk cooling process.
But producers must have the kit to
capture and store it.
“Milk cooling and heating water are
the largest consumers of electricity on
dairy units. So there really are some
tremendous savings to be made here.”
It’s all about enhancing the performance
of your DX tank. “A change of management
system, which puts increasing demands
on existing equipment, doesn’t always
mean that existing kit needs replacing.
It’s often a case of upgrading or adding to
what’s already there. A two-stage plate
cooling system may provide the solution.”
“Further efficiencies can be gained by
controlling the water flowing through
plate coolers with solenoids and the use
of variable speed milk pumps,” he adds. l
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Keeping it simple saves on time and reduces costs

No-nonsense milking
A ‘simple’ swingover parlour is keeping milking costs and fuss
to a minimum on one Yorkshire-based unit. We paid them a
visit to find out more.
text Rachael Porter & Rachel Queenborough

S

implicity was top of the shopping
list when Richard Emmott, from
Penistone near Sheffield, decided he
needed a new milking parlour.
His existing set up – installed in 1985
– was, in his own words, worn out
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and too small. He needed something
larger to milk his recently expanded
pedigree Jersey herd, but he also wanted
a parlour that was reliable and easy to
use. “I knew that I wanted a parlour that
would milk the cows, with minimum

fuss. A non-nonsense system,” he says.
Richard manages the 160-cow pedigree
Gunthwaite herd in partnership with
wife Margaret and with full-time help
from sons Matthew and William. The
cows are averaging 5,000 litres, at 6%
butterfat and 4% protein, with an
average somatic cell count of 185,000cells/
ml. And milk is sold to local dairy Longley
Farms, for yoghurt.
A decade ago the family milked a blackand-white herd, but Richard decided to
switch to Jerseys because his buyer
was looking for Jersey milk suppliers.
“Jerseys are all about quality, rather
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more stalls, rather than more technology.
I didn’t want bells and whistles.”
That said he did opt for a few innovations,
including: an automatic cluster flushing
system, to maintain milk quality and
udder health; an automatic plant
washer, to save time while also ensuring
that the parlour is squeaky clean at the
beginning of every milking; and a dryrunning vacuum pump, which requires
very little maintenance and keeps the
costs down.
“This pump doesn’t need regular oiling
– in fact it needs no maintenance. And
it’s also a lot quieter than a conventional
pump,” says Richard. DairySpare’s Peter
Larner, who helped to plan and install
the new set up, adds that the pump is
also fitted with a variable speed drive:
“When less vacuum is required, because
there are fewer clusters on cows, the
pump speed slows down. And this has
energy savings benefits – requiring 50%
less energy compared to conventional
oiled vacuum pumps.
“Oiled sliding vane pumps can also
achieve significant saving by using a
variable speed drive – about 25%
improvement compared to a conventional
pump,” adds Peter.

Clean clusters

than quantity. This higher constituent
milk meets our buyer’s requirements
and there are benefits for us too. Jerseys
have great feet and legs and fertility.
They’re aggressive eaters, particularly at
grazing. And I’d say that they’re easier
to manage, all round, compared to our
previous herd.”

More stalls
The unit’s new parlour – a 20:40 Vaccar
swingover set up – was installed, in a
new building, in 2013. This replaced a
30-year-old five-a-side herringbone. “For
me it was very much about opting for

Richard
particularly
likes
the
Clusterflush component. Once clusters
are removed, water is automatically
flushed through them before they are
put onto the next cow. “Richard’s herd
didn’t have an issue with mastitis before
the new parlour was installed – seeing
about 12 cases a year,” explains Peter.
“But that’s halved during the past six
months – he’s seen just three cases so far
this year. And Bactoscan is in single
figures.”
Most importantly, the new parlour has
halved milking times – from three hours
per milking to just 1.5 hours. “And this is
despite increasing cow numbers from
130 to 160 during the past couple of
years,” says Richard. “I put this down to
the simplicity of the set up and the fact
that problems and glitches are minimal.
We can just get on with milking and the
parlour looks after itself.”
Morning milking starts at 5.30 am and
the afternoon session begins at 3.30 pm.
Richard and Matthew carry out most of
the milkings together, although they do
have a part-time afternoon milker who
comes in five times a week.
“Milking isn’t a chore any more though.
Job satisfaction has improved,” says
Richard. “And, because milking is quicker

Richard Emmott: “I wanted a simple system
and to keep costs to a minimum”

and the parlour doesn’t require a lot of
maintenance, there’s more time freed
up for other day-to-day herd dairy
husbandry tasks.”

Oat-husk bedding
Yields for the autumn and spring blockcalved herd are monitored through the
parlour. And the cows are also fed a 20%
crude protein concentrate, to yield,
through the system. The herd’s TMR,
which comprises grass silage, fodder beet
and rolled barley, provides maintenance
plus 31 litres.
Turnout is around May 1 for summer
grazing and cows stay out until November
1: “Although they are housed at night
from the middle of September,” adds
Richard.
During the winter they are housed in
cubicles, bedded with rubber mats and,
for the past two years, oat husks. “These
come from the nearby Quaker Oats
factory and are great for bedding cubicles
– they’re really absorbent and the cows
will eat some of it too. It’s also cheaper
than sawdust, at between £50 and £55
per tonne compared to between £80 and
£90 per tonne.
Thanks to the new parlour, herd
expansion will gradually continue, to as
many as 200 milkers. But Richard hasn’t
set himself a ‘deadline’. Growth will be
‘organic’ using home-bred replacements.
Maiden heifers are all inseminated with
sexed Jersey semen, to produce heifers.
And the rest of the herd is run with a
beef bull. “This helps to produce a calf
that’s actually worth something in the
sale ring. The only drawback with
Jerseys is that pure-bred bull calves are
worth so little. And, like so many other
aspects of dairy management on our
unit, this breeding system is simple. I’d
like to keep it that way.” l
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UK Dairy Day was the perfect showcase for the latest dairy tech

Must-have parlour kit
We round up just a handful of the latest product launches
that promise to make milking and cow management easier,
quicker and more effective.
text Rachael Porter

1 Coloured leg bands
Dairy Spares has launched the
Securit’Milk range of coloured leg
bands, which fasten securely onto
cows’ legs. These colours link into a
whiteboard chart system that allows
the status of the cow to be easily
identified, so staff can manage the
milk accordingly.
The design of the patented leg bands
ensures that they will stay fastened
around any width of cow leg. The
band is threaded through a buckle
and then fed back onto a Velcro pad.
Bands are re-usable and come in
five fluorescent colours: pink, green,
orange, yellow and blue.
The Securit’Milk wall chart codes the
different coloured leg bands to
different situations: pink is for cows
undergoing antibiotic treatment;
green is for dry cows; yellow denotes
colostrum; and orange can be used
for ‘problem’ cows. Installing the
whiteboard on the wall in the dairy
allows everyone who milks cows to
record and/or observe the dates for
milk withholding and leg band
removal, for example.

A fifth coloured band – blue – is also
available and can be used to identify
cows with a high cell count, so that extra
attention can be given to them in the
parlour.
A set of six leg bands of one colour retails
at £11.00 plus VAT, and the whiteboard
wall chart (680mm x 600mm) costs
£44.90 plus VAT.
2 Bucket is built to last
A dump bucket, made from a strong
polyethylene resin to withstand the
‘bumps and knocks’ of everyday use in
the dairy parlour, is now available from
Dairy Spares. The Vaccar dump bucket
connects easily into the milking line and,
according to the manufacturer, is ideal
for isolating individual cow’s milk when,
for example, collecting colostrum.
The 30-litre capacity dump bucket comes
with a two-nipple lid, which is suitable
for 16-mm milk tubing. It retails at £135
plus VAT.
3 Lameness detection
CowAlert’s
Automated
Lameness
Detection system was highly commended
in UK Dairy Day’s new product

1
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competition. This module can be added
to the company’s heat detection system
and, it says that the it is a significant
addition to the ‘lying time’ module. This
is used extensively as a powerful health
and welfare monitoring tool.
The new feature generates a lameness
probability value (from zero to 100) for
each cow in the herd, and highlights
those that are likely to become lame via
CowAlert’s dashboard. Cows that appear
in the dashboard’s amber circle have a
lameness value of between 35 and 60,
and are likely to become lame, even if
they’re not already showing visible signs
of lameness. Cows in the red circle have
a lameness value of between 60 and 100,
and are likely to already be exhibiting
clinical signs.
“When cows in either of these categories
are treated and diagnosed, this can be
recorded on the system, helping to build
up a consistent over view of the cow’s
hoof health,” says company product
specialist Avril Helen. “These animals
then move into the blue ‘diagnosed’
circle.
“The whole herd’s lameness, over time,
can be viewed on the herd overview
graph. And data can also be viewed
online by vets and advisors, making it
easy to share information,” she adds.
The lameness values are calculated
based on data recorded by the company’s
IceQube leg-based sensor. The alerts
are based on the cow’s motion index,
lying time, standing time, and steps.
3
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