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Many equipment cleaning activities on farms rely on hot water. And for some
farms 30% or more of the total energy used is associated with heating water.
Savings in energy, energy costs, and greenhouse gas emissions are possible
when the water is pre-heated prior to entering the hot water service.

Improving or correcting the power factor reduces electricity costs
and increases performance of electrical equipment.

Why pre-heat water?

On farms, heated water is used for equipment
cleaning activities, and much of the cleaning relies
on very hot (>65°C) water. The temperature of
water entering a hot water service (gas or electric)
typically is cold (at ambient temperature). The
energy consumed to heat water is directly related to
the required increase in temperature. For example,
it generally requires twice as much energy to raise
the temperature of water from 20°C to 80°C as

it does to raise it from 50°C to 80°C. Therefore,
the less heating required, the lower the energy
consumption will be. Lower energy consumption
also means lower energy costs.

Supplying the hot water service with warmer water
can be achieved in a few different ways. One way is
by capturing heat from other activities — that would
be otherwise wasted - and transferring it to the
water before it enters the hot water service. This
process of capturing waste heat is often referred to
as heat recovery.

Another way to pre-heat water is by using energy
directly from renewable sources such as the sun.
Solar hot water systems fulfill this role.

What are the benefits from
pre-heating water?

Pre-heating water through heat recovery (such as
capturing waste heat from a refrigeration system) or
using the sun’s energy will reduce energy costs and
greenhouse gas emissions.

On farms such as dairies, the energy used to heat
water can represent over 30% of total (dairy) energy
consumption. Reducing water heating demand can
result in significant savings in energy use and energy
costs.

The benefits from reducing water heating
requirements are immediate.

Typically, payback periods for heat recovery units
installed with new refrigeration systems range from
3 to 8 years. On farms that use lots of hot water
(e.g. >1,200 L/day) and produce more than about
2.5 Mitres of milk per year, the payback is often
shorter, from 3 to 5 years.

Solar hot water systems can deliver similar
returns on investment. The returns can be greatly
influenced by subsidies such as STCs/RECs.
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Generally, the financial attractiveness of pre-heating
water increases as higher temperatures of pre-
heated water are achieved and larger volumes of
hot water are used. Obviously, the returns improve
as energy costs increase.

Quotations reviewed over the course of the AEIP
program (2018-2022) to supply and install water
pre-heating systems (heat recovery and solar hot
water) ranged from $8,000 to $27,000.

Heat recovery units and solar hot water systems
require good planning. Not all refrigeration
systems are suitable for heat recovery. Likewise,
the effectiveness of a solar system is location-
dependant.

Heat recovery units are cheapest and most
financially attractive when installed as part of new
refrigeration systems. If retrofitted, the investment
cost can sometimes be as much as twice that of the
same unit installed as part of a new refrigeration
system.

Reducing the demand for water heating — by
employing pre-heating technologies — will reduce
energy consumption. If providing that energy
involves generating greenhouse gas emissions, then
they will also be reduced.

Heat recovery systems are supplied and installed by
refrigeration service providers. Plumbing service
providers will typically supply and install solar hot
water systems. Ensure the service provider is
accredited.

« The tank used to store the pre-heated water
should be very well insulated to minimise heat
loss. Farmers often use old tanks and even old
milk vats for this purpose. However, these tanks
have poor thermal properties. Investingina
well-insulated tank provides greater long term
benefits.

+ Heat recovery performance is affected by
the type of refrigerant used in the system.
Check with the refrigeration service provider
on the expected performance specific to the
installation.

Contact your local refrigeration service provider.




