
Solar-generated heat 
Using solar technology to heat water is 
an extremely effective way to reduce 
electricity consumption and greenhouse 
gas emissions. 

Solar water heating systems comprise 
solar thermal collectors, a fluid system 
to move the absorbed heat from the 
collector to its point of usage, and a 
reservoir or tank for heat storage and subsequent use. 

Technologies, such as those using evacuated tube 
collectors, are improving the efficiency of heating water.

However, solar hot water systems for use in the dairy 
still require a heat booster system to satisfy today’s 
equipment cleaning requirements. 

See InfoSheet B3: Heating Water.

Also see: Earth Utility (an organisation offering lease 
type options on solar power) http://www.earthutility.com.
au/?gclid=CM_3quDw1pACFQW6bwodYA30Wg#

A ConvEniEnT and reliable source of electricity is critical 
to power motors, operate equipment, cool milk, heat 
water and provide lighting.

n	 Consider alternative ways to obtain electricity using 
renewable energy sources, such as solar and wind 
technologies. These may be particularly viable when 
there is insufficient supply to meet your dairy’s needs 
or if supply costs are prohibitive.

n	 Ensure energy produced by alternative sources is 
targeted to specific purposes – supply matched to 
power load requirements.

Electricity demand from all dairy equipment using 
electricity combines to form the total farm load.

Some demands are large or continuous loads:

n	 vacuum pump,
n	 refrigeration system,
n	 hot water service. 
Many demands are low or 
gradual loads over time: 

n	 lighting,
n	 water pumps,
n	 feed dispensing motors.
it is usually during milking when most of the equipment 
is in use that the farm’s electricity demand reaches a 
peak.

This culminates into a peak load on the electricity 
supply grid.

Sometimes the mains electricity supply cannot satisfy 
the peak demand, particularly when most dairy farms 
in the surrounding geographical area will be milking at 
similar times.

Solar technology captures energy from the sun. it is 
commonly used to generate heat (e.g. hot water) as well 
as electricity (photovoltaics, heat engines).
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The Smiths were building a 50-unit rotary to milk 
550 high-producing cows. The site of the new dairy 
was centrally located on the farm and was designed 
to harness the benefits offered by the natural 
environment.

Their electrician estimated that the new dairy would 
produce a peak load of 100 kvA. The challenge 
of accessing sufficient power to run the dairy 
persuaded the Smiths to investigate renewable power 
sources. it was also an opportunity to become more 
environmentally friendly.

After careful consideration of their options, they 
supplemented the power supplied by their utility 
by installing photovoltaics to power the small load 
equipment such as the feed dispensing motors and 
some of the lights. Any electricity produced in excess 
of demand is fed back into the grid.

The dairy’s design ensured that minimal artificial 
lighting was needed. A variable speed drive on the 
vacuum pump dramatically reduced electricity demand 
during milking.

They also incorporated a thermal storage system 
(for pre-cooling of milk) that operated overnight. This 
almost removed the need to run the refrigeration 
system during milking.

A solar hot water system – using evacuated tube 
collectors – further reduced the demand for electricity 
at night, when the thermal storage system was 
operating. Water heating costs (and the electricity 
used) dropped dramatically.

The net result was that the Smiths’ new dairy used 
20% less electricity than their previous 30-unit 
herringbone. The greenhouse gas emissions (new dairy 
vs old dairy) were also cut by 23%.

case Study: Designing for efficiency
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government rebates exist to assist in the 
purchase of solar hot water systems. see: 
http://www.dtei.sa.gov.au/energy/rebates_
and_grants/solar_hot_water.html

solar technology is advancing rapidly, 
enabling the production of products  
that are more viable options for  
use at the dairy.



commonly used terms
aC An alternating current (AC) is an electrical current whose magnitude and direction vary cyclically, as opposed to direct 

current, whose direction remains constant. The usual waveform of an AC power circuit is a sine wave, as this results in 
the most efficient transmission of energy.

 High wattage appliances can be operated more efficiently using AC. Where AC is to be created for use from on-site DC 
energy generation, an ‘inverter’ is used to convert from DC. Generators (petrol engine) create AC. AC can be converted 
to DC via ‘transformer’.

dC Direct current (DC) or continuous current is the unidirectional flow of electric charge. Direct current is produced by such 
sources as batteries, thermocouples, solar cells, and dynamo type machines.

 Direct current may be obtained from an alternating current supply by use of a current-switching arrangement called 
a rectifier, which contains elements that allow current to flow only in one direction. Direct current may be made into 
alternating current with an inverter or a motor-generator set.

 Some appliances operate more efficiently with DC power – notably electronic equipment and efficient lighting. DC is 
commonly used in electric fencing.

amps Electric current, measured in amperes, is the flow of electric charge. it is abbreviated to ‘amps’ and uses the symbol A.
Volts The electric potential difference between two points is typically measured in volts (v).
Watt A watt (W) is a measure of power. Watt is calculated by multiplying volts by amps, e.g. 100 volts x 10 amps = 1000 

watts. 1000 watts = 1 kW (kilowatt).

Solar-generated electricity – photovoltaics

Solar technology can be also used to generate electricity. 
Unlike solar hot water systems which rely on heat from the 
sun, for the generation of electricity, the solar panels rely on 
sunlight.

Photovoltaics is a technology 
that converts light to electricity. 
It makes use of solar cells or 
photovoltaic arrays to convert 

the sun’s energy  
to electricity. 

Typically, sunlight produces 1 kW (1,000 Watts) per square metre. A 1 m2 efficient PV panel can convert as  
much as 15-21% of this 1 kW to electricity which can then be stored in batteries for future use or fed into the 
grid of an electricity supplier. The greater the PV area exposed to the sun, the more energy can be captured.

The photovoltaic arrays are 
combined to make up panels.

Solar power electricity can 
be installed as stand-alone 
(off-grid) or grid-connected 

(grid-tied) systems. 
Contact your energy 

supplier for further details.
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Photovoltaic panels used to generate electricity. Source: http://
www.mathed.tw/wd2/schoolwiki/images/209/20911.jpg.htm 

The electricity they 
produce is direct current 
(DC) and can be used 

to recharge batteries or 
power equipment.

Renewable energy sources



wind power 
Most modern wind power is generated by converting the 
rotation of turbine blades into electrical current by means of 
an electrical generator. 

Domestic scale wind turbines are normally 10 to 25m in 
height. Pole or tower mounted, they generate electricity (AC or 
DC) suited to conversion to single phase 240v AC (between 
400W and 10kW output).

in windmills (a much older but familiar technology) wind 
energy is used to turn mechanical machinery to do physical 
work, like crushing grain or pumping water.

Keep watch
as the wind power market develops in 
australia, wind turbines suitable for dairy farm 
requirements will become more prevalent.
a catalogue of wind turbines suited to dairies 
can be found at: www.worldwidewindturbines.
com/en/wind-turbines/select-wind-turbine-
capacities/

Commercial wind farm on a dairy farm on the Atherton Tablelands, 
Queensland. Source: http://www.stanwell.com/

Micro hydro
if there is access to flowing water, a micro hydro 
system can be installed to generate electricity 
to charge batteries or supply AC power directly.

The amount of power available is a product of the flow rate 
(e.g. litres per second), the amount of head pressure (less 
losses due to friction) and gravity. The simple formula below 
can be used to calculate how much power is available from a 
system.

Water Power = head x Flow x gravity

DC generator systems can range from 100 W to 3 kW.  
AC generators for use at the dairy can range from 10 kW to  
20 kW.

The efficiency of converting water power to electricity will vary, 
ranging from 30 to 70%. 

Approval from local and State authorities will be required if 
modifications to watercourses are undertaken.

other 
oPtions

water: How much power?
Using the formula 

Water Power = head x Flow x gravity*
a system with a dynamic head of 10 metres and a flow rate 
of 5 litres per second could provide:
Water power = 10 (m) x 5 (l/min) x 10 (m/s2)
 = 500 Watts (0.5 kW)
* The acceleration due to gravity is approximately 10 m/s2

Source: Australian Greenhouse Office,  
http://www.greenhouse.gov.au/yourhome/technical/fs49.htm

bio-mass
Where organic fuel is available from another process (eucalypt 
oil farming, sawmill, methane from waste systems) as 
waste and continuous in supply, these can be considered as 
renewable supplies for generating heat or gas.

Methane digesters have been used on dairy farms but their 
suitability is limited to large herd sizes where cows are housed 
(barn or other similar shedding) and most of their manure is 
able to be collected.

Approval from local and State authorities will be required if 
modifications to watercourses are undertaken.

other renewable power sources
other options (geothermal, tidal, wave) are available but at 
this stage have limited suitability to the dairy farm situation. 
As these technologies advance they may become applicable in 
individual circumstances.

Some of these options may not be considered as ‘renewable’ 
because the source may be small in quantity or under control 
of others, and thus in future become unavailable.

Source: Emilis Prelgauskas, Architect
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Disclaimer: Although DairySA has taken all reasonable care in preparing this advice, neither DairySA nor its officers or agents accept any liability resulting from the 
interpretation or use of the information set out in this document.
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Further information
• Energy Use: http://www.greenhouse.gov.au/yourhome/technical/fs40.htm

• Micro Hydro Systems (US): http://www.oregon.gov/EnERGY/REnEW/Hydro/Hydro_index.shtml

  (AU): http://www.dtei.sa.gov.au/energy/renewable_energy/water.html

• Wind Power: http://www.dtei.sa.gov.au/energy/renewable_energy/wind.html

• ‘Green’ power supply retailers: origin: http://www.originenergy.com.au/home/template.php?pageid=1544

• Consultants on energy efficient designs: Emilis Prelgauskas (Bridgewater, SA): http://www.emilis.sa.on.net

• infoSheets on Efficient Dairy Layout and Design: http://www.dairyindustrysa.com.au/technical_info_for_farmers/starting_a_dairy
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