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Plate coolers are an extremely energy efficient and cost effective way to cool
liquid products such as milk. However, to fully realise their benefits requires
some regular maintenance and monitoring.

Plate coolers and
energy use.

A plate heat exchanger or plate cooler is used in
farm applications to remove heat from a liquid. It

is commonly found on dairies, where its role is to
cool milk as it is harvested and before it enters the
bulk milk vat to be further cooled and stored at

4°C. Plate coolers can perform single or multiple
stages in the milk cooling process. The first stage
typically uses water as the coolant. A plate cooler
operating correctly will cool the milk to within 2-3°C
of the water temperature. The colder the water, the
greater the cooling effect.

Plate coolers are extremely cost effective at cooling
milk. Yet on many farms their benefits are not fully
realised because regular checks are not often in
place to ensure plate cooler performance is being
maximised.

What are the benefits of
improving plate cooler
performance?

Pumping water sourced from a dam, river or bore
through a plate cooler is often the cheapest and
most energy efficient way to cool milk. The colder
the water, the lower the demand will be for cooling
by the refrigeration system.

Ensuring the plate cooler is working as intended

and the water is obtained from the coldest source
available will deliver immediate benefits. As a guide,
for every 1°C reduction in cooling requirement of the
refrigeration system, there will be an approximate
annual reduction in electricity use of 432 kWh per 1
million litres of milk produced.

For many farms improvements can result milk being
cooled a further 3-6°C by the plate cooler. For a
dairy farm producing 3 million litres/year, improving
plate cooler performance to achieve a further milk
temperature reduction of 4°C will result in an annual
saving of about 5,200 kWh.

For many farms, improvements are easy to make
and often require small or no financial investment.
Using a tariff rate of 25 cents/kWh (ex GST), the
annual savings are $1,300 for the above example
(farm producing 3 million litres/year and reducing
the temperature of milk by a further 4°C). For
improvements that require little or no cost, the
payback period can be as short as a few months.

If the electricity used to power the refrigeration
system is sourced from the grid, approximately
4,460 kg CO,-e of greenhouse gas emissions will
be mitigated.
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How can energy efficiency
be implemented?

For some farms, improving the plate cooler’s
performance may require some re-plumbing,
servicing the plate cooler, or changing the plate
cooler pump. Such changes may cost less than
$1,500.

If a new plate cooler is required, the investment
can range from $4,000 - $10,000 for supply and
installation.

Other considerations

Regularly monitoring the temperatures of the
coolant (water) entering the plate cooler and the
milk exiting the plate cooler is a cheap and easy way
to ensuring the benefits are being captured. Use of
adhesive temperature strips (as shown in Figure 1)
are an easy way to monitor temperatures.

Figure 1: Temperature strips that can be readily seen
make monitoring easier.

Often the pump used to supply coolant to the plate
cooler is oversized. Whilst the plate cooler may

be operating as intended, energy savings can be
achieved by using a smaller sized pump to achieve
the same outcome. There are many examples of the
plate cooler pump being replaced by one with less
than half the power rating without compromising
plate cooler performance. The replacement is
usually straightforward and the payback is often less
than one year.

For more information

Contact your local milking machine technician.
Enquire about their understanding of how to
improve the energy efficiency of the milk
pre-cooling system.




