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ENERGY EFFICIENT WAYS

to improve the economic bottom line of your dairy farm

Energy Prices and Emission Factors

Use the information in this table to help calculate your potential savings in the case studies.

Energy Source Unit Energy Price™ $ Emissioq

Factor?
Electricity kWh $0.072/kWh 0.000625
Natural Gas MJ $0.012/MJ 0.0000524
Diesel litre $0.56/litre 0.00271
Petrol litre $0.82/litre 0.00232
Sub-bituminous Coal tonne $100/tonne 2.064

Emission Factor = tonnes of CO, emitted per unit of energy.
*Ministry of Economic Development OEnergy Data File© July 2004, excluding GST.

aNew Zealand Climate Change Office (Projects emission factors), 2004. The electricity emission factor

is based on an operating margin electricity factor.

Estimated Potential Savings
Enter the savings you calculate can be made for your operation here.
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Initiative Energy Saved

Hot water use

Heat exchangers
De-superheaters/condensers

Waste heat from ice bank

Heat recovery

Vat insulation

Regular maintenance refrigeration

Variable speed drive on vacuum milk pumps
Improve irrigation uniformity

High efficiency irrigation system

Unit

kWh per 100 kgMS
kWh per 100 kgMS
kWh per 100 kgMS
kWh per 100 kgMS
kWh per 100 kgMS
kWh per 100 kgMS
kWh per 100 kgMS
kWh per 100 kgMS
kWh per 100 kgMS
kWh per 100 kgMS



This information kit is one of six aimed primarily at small to medium sized enterprises (SMESs) in New ZealandOs
primary production sector, namely:

¥ Dairying; ¥ Forestry; ¥ Mining and Quarrying.
¥ Protected crops; ¥ Fishing;

Road transport is an integral part of all of these primary production operations. For this reason, road transport
has been included as a separate information kit.
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ENERGY EFFICIENT WAYS

to improve the economic bottom line of your dairy farm

introduction

This information kit can save you money!

Energy is a direct cost to your business and one

that you can reduce. This information kit will
identify and quantify energy efficient ways to:

¥ Reduce energy consumption;
¥ Improve energy efficiency; and

¥ Improve the bottom line of your business.

If all the measures outlined in the case studies throughout this document

were implemented, a dairy farmOs electricity demand could be reduced by
approximately 40% and fuel consumption by over a quarter.

how to use this information kit

This kit provides information on energy use and
energy efficiency in the dairy farming sector.

Measures to improve the energy efficiency of
your dairy farm are suggested and potential
energy savings estimated. You can estimate the
potential savings in relation to your own
operation by completing the simple calculators
throughout this document. To complete these
calculators you will need to have with you:

¥ A calculator;

¥ Annual energy consumption from your power
and fuel bills; and

¥ The price you pay per unit for your diesel,
petrol and electricity.

where can i get more

information?

While this information kit provides case studies
on the effects of various measures on energy
consumption and energy related costs, the costs
of implementing such measures and the
associated payback periods are not included.

Links to sources of information for various
technologies, products, contractors and
consultants can be found at the back of this kit.

glossary of terms

Below is a short glossary of terms that are used
throughout the document:

MJ megajoule D A joule is the energy required
to heat one cubic centimetre of water by
approximately a quarter of a degree Celsius, or
the energy needed to lift a kilogram
approximately 100 millimetres. A megajoule is
1,000,000 joules. In New Zealand it usually
refers to gross energy input.

kWh kilowatt hour B Unit of electrical energy.
A kWh is 3,600 joules.

tCO, tonnes of carbon dioxide.
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to improve the economic bottom line of your dairy farm

why reduce your energy consumption?

energy costs are going up!

Energy prices have been increasing significantly
in the past few years. Rising volatility in oil rich

areas of the world has seen the dollar value of
a barrel of oil reach record high prices. These
prices are being passed on to the consumer who
has seen petrol prices reach their highest in 10
years.

Electricity prices have also been rising. Dry years,
supply constraints, population increase,
economic growth and resource management
issues have been attributed to this increase.

Maui gas supplies are running out and the
higher costs of exploration for new supplies are
forcing the price of natural gas up.

Many renewable energy technologies are
relatively expensive. Work is continuing to
develop them into viable energy options and to
provide them with a Olevel playing fieldO
compared with other energy sources.

Despite price increases, energy demand is
continuing to rise in New Zealand and
elsewhere. Energy use in the primary production
sector has fluctuated in the past seven years
but has generally been increasing. Energy may
have also been used more efficiently with a
greater volume of production per unit of energy
in many sectors. In the dairying industry, for
example, there has been an increase in
production of 40%. An improvement in energy
efficiency may be attributed to improvements
in the way the farm is operated and
technological advancements.

prices will continue to increase!

The increasing demand for electricity and the
pressure for ongoing supply will mean that
energy prices will continue to increase.

One of the GovernmentOs climate change policy
initiatives is the emissions charge, which will
be introduced on fossil fuels and industrial
process emissions from 2007 to create a
financial incentive to reduce emissions. The
charge will approximate the international
emissions price, but will be capped at NZ$25 per
tonne of carbon dioxide (CO,) equivalent.

The emissions charge will be applied at (or close
to) the point of production and is expected to
be reflected in a higher cost of energy to the
consumer. It is uncertain how much of this
charge will be passed on but it is inevitable that
the fossil fuel end user will bear the brunt of
the additional cost.

The emissions charge could result in a
significant increase in the costs of running a
business. It will impact most significantly on
energy intensive sectors such as manufacturing
and primary production.

The impact of the emissions charge on
businesses has been calculated at three price
levels. Table 1 represents the increase in energy
bills if the charge were set at $10 per tonne, $15
per tonne or the maximum of $25 per tonne.

The results show that reducing energy
consumption will be an increasingly important
part of any business strategy.



Table 1. Increase in energy bills for the industrial sector as a result

of the proposed emissions charge

$10/tCOy* $15/tCO, $25/tCO,
Electricity 0.63c/kWh 0.94c/kWh 1.56¢/kWh
Natural Gas $0.52/GJ $0.79/GJ $1.31/GJ
Diesel 2.7cllitre 4.1cllitre 6.8cl/litre
Petrol 2.3cllitre 3.5c/litre 5.8cllitre
Sub-bituminous Coal $20.64/tonne  $30.96/tonne $51.60/tonne

Source: New Zealand Climate Change Office for the year to March 2003.
*tCO, = tonnes of carbon dioxide. GJ = gigajoule (or 1,000 MJ).
Note: assumes 100% of the price rise is passed through to the consumer and excludes GST for businesses.

it can save you money!

Reducing your energy consumption and using
the energy you receive more efficiently will save
you money!

Lower energy costs associated with reduced
consumption will improve the economic bottom
line of your business and help you to run a more
efficient operation.

there are a number of other

benefits as well

Aside from the benefits of an improved bottom
line there are a number of other advantages.
Reducing energy consumption and improving
energy efficiency may also result in:

¥ Better risk management planning and
strategies;

¥ Improved record keeping in regard to
compliance measures;

¥ Improved air quality; and

¥ Helping to reduce New ZealandOs greenhouse
gas emissions and meet Kyoto Protocol
obligations.

Global warming and the resulting changes to
the worldOs climate are a growing problem. If
left to run its course, climate change will have
significant impacts on our economy,
environment and society. By ratifying the Kyoto
Protocol New Zealand is taking action to reduce
greenhouse gas emissions. Further information
about the actions being taken and climate
change in general, can be found in the Annex
of this document.
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to improve the economic bottom line of your dairy farm

new zealandOs dairy farming sector

New ZealandOs economy is largely based on Electricity is used for heating water, irrigation,
primary production made up of the agriculture,  milking, pumping water and refrigeration. Fuels
forestry, fishing, mining and quarrying sub- are largely used for farm transport such as
sectors. Products from the primary production  trucks, tractors, farm bikes and utilities. Fuel
sector accounted for over 60% of New ZealandOs type is traditionally split between diesel and
export income in the year 2003 and used over petrol.

half of New Zealand's available land. Forestry
and farming alone employed about 8.5% of the
total workforce aged over 15 years.

Most of the energy intensity is a result of dairy
shed operations. A significant proportion of the
delivered electricity (approximately 40%) is used
Dairy farming is New ZealandOs largest industry. to heat hot water. A further 20% is used to chill
It is a significant employer and contributor to  milk and another 20% is used to power vacuum
New Zealand®s wealth. Up to 95% of all dairy pump milking systems. Over 10% is used to
products are exported and were worth more  pump water. The remaining electricity is used
than NZ$7 billion in 2002, or 19% of New for lighting, effluent pumping and
Zealand's total exports. miscellaneous operations.

There were 5.2 million dairy cattle in New Zealand —
as at June 2002 spread across 13,649 dairy farms. Figure 1.

The average herd size has doubled over the past Dairy shed electricity consumption
20 years to approximately 285 cows.

dairy farm energy use B Heat Water 40%
The primary sector is accountable for 5% of Chill Milk 20%
energy consumed in New Zealand. Although W Vacuum Pumps,

this is a fairly small proportion, parts of the Milking Systems ~ 20%

sector are highly energy intensive. Since 1998
energy use in the primary production sector has
fluctuated but has generally been increasing.
This is partly a result of increased product
output, increased dairy production and a greater
emphasis on infrastructure. The Ministry of
Economic Development estimated that between  T10tal on-farm energy consumption will depend

1998 and 2003 agricultural energy use rose by ©n the type of dairy shed operation, number of
1.45 PJ or 7%. livestock and the technology used in the dairy

shed. The energy use will also be influenced by
Dairy farm energy use is as varied as the size, \yhether the farm is irrigated or not. An irrigated
type and operation of individual farms. Electricity dairy farm will consume significantly more
use and fuel use are the two main factors in  energy compared with a non-irrigated farm.
direct energy consumption for dairy farms.  \yater management on irrigated farms is also
an important issue.

B Pump Water 10%

Lighting, Effluent
Pumping, Misc. Ops 10%




how can you reduce your energy consumption?

The amount of energy used on any one dairy
farm will differ depending on the number of
milking cows, farm operations and set-up and
whether a contractor is used for parts of the
operation such as silage or haymaking.

On the following page is a calculator which will

help you estimate how much energy you are
using to run your dairy farm. To assist with your
calculations, a worked example is provided
based on the assumptions below.

worked example assumptions

Throughout this information kit case studies
are used to provide an indication of the potential
savings that can be made through the
implementation of particular energy efficient

measures.

In general, 40% of the delivered electricity to a
dairy shed is used to heat hot water. A further
20% is used to chill milk and another 20% is
used to power vacuum pump milking systems.
Over 10% is used to pump water. The remaining
electricity is used for lighting, effluent pumping
and miscellaneous operations.

The dairy farm in this worked example has 350
milking cows on 150 (effective) hectares. This
operation uses 45,000 kWh of electricity to
produce 960,000 litres of milk or 120,000
kilograms of milk solids (kgMS) annually. The
milking plant is washed twice a day with water
heated to 850C. The farm would use 7,000 litres
of diesel and 1,000 litres of petrol per annum.
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to improve the economic bottom line of your dairy farm

Feed is bought in and contractors are used for
silage and hay making. These contractors use
another 5,000 litres of fuel per annum but this
is not included in the case study calculation. The
dairy farmer undertakes his own cultivation.

Approximately 100 of the 150 hectares are
irrigated. The irrigation system is run on a
separate meter and approximately 50,000 kWh

are used for irrigation on approximately 100

days per year.

The savings calculated in the case studies are
based on the figures in Table 2. Energy prices
can vary from month to month but the Ministry

of Economic Development figures are likely to
be typical for some small to medium energy
users. The emissions charge has not been
included in the prices because it will not be
applied until 2007.

Table 2. Energy prices and emission factors

Energy source Unit Energy Price $ Emissior]

Factor?
Electricity kWh $0.072/kWh 0.000625
Natural Gas MJ $0.012/MJ 0.0000524
Diesel litre $0.56/litre 0.00271
Petrol litre $0.82/litre 0.00232
Sub-bituminous Coal tonne $100/tonne 2.064

Emission Factor = tonnes of CO, emitted per unit of energy.
Ministry of Economic Development OEnergy Data FileO July 2004, excluding GST.
@ New Zealand Climate Change Office (Projects emission factors), 2004. The electricity emission factor

is based on an operating margin electricity factor.



How much energy does your dairy farm consume and how /)
much CO5 does it emit?

Worked Example Your Example

Electricity

Dairy shed electricity consumption = 45,000 kWhgheq per annum

Irrigation electricity consumption = 50,000 kWhiig per annum

Total electricity consumption = 95,000 KWhiota p€r @annum

Annual milk solids produced = 120,000 kgMS

KWhgpeq per 100 kgMS = kWhgpeq O (kgMS x 100) = 375 kWhgpheq per 100 kgMS
(45,000 O 120,000 x 100)

KWhipig per 100 kgMS = kWhigrig O (kgMS x 100) = 41.7 kWhigig per 100 kgMS
(50,000 © 120,000 x 100)

KWhiota) per 100 kgMS = kWhiia O (kgMS x 100) = 79.2 KWhiota per 100 kgMS
(95,000 O 120,000 x 100)

Tonnes of CO, = 0.05 tCO, per 100 kgMS

kWh per 100 kgMS x emission factor =
(79.2 © 0.000625)

$ per 100 kgMS = kWhyog per 100 kgMS x $/kWh = 5.70
(79.2 x 0.072)

$ per 100 kgMS

Tonnes of CO; = 59.4
kWhyotal pEr @nnum x emission factor =
(95,000 x 0.000625)

tCO, per annum

$ per annum = kWhyg per annum x $/kWh = 6,840
(95,000 x 0.072)

$ per annum




How much energy does your dairy farm consume and how /
much CO» does it emit?

Worked Example Your Example

Diesel
Annual diesel fuel consumed = 7,000 litres per annum
Size of farm (hectares) = 150 ha
Litres per ha = litres O ha = 47 litres per ha

(7,000 O 150)
Tonnes of CO, = litres per ha x emission factor= 0.127 tCO, per ha

(47 x 0.00271)
$ per ha = litres per ha x $/litre = 26.32 $ per ha
(47 x 0.56)

Tonnes of CO, = 19.0 tCO, per annum
litres per annum x emission factor =

(7,000 x 0.00271)
$ per annum = litres per annum x $/litre = 3,920 $ per annum

(7,000 x 0.56)




How much energy does your dairy farm consume and how /)
much CO5 does it emit?

Worked Example Your Example

Petrol

Annual petrol fuel consumed = 1,000 litres per annum

Size of farm (hectares) = 150 ha

Litres per ha = litres O ha = 6.7 litres per ha
(1,000 O 150)

Tonnes of CO, = litres per ha x emission factor = 0.0155 tCO, per ha
(6.7 x 0.00232)

$ per ha = litres per ha x $/litre = 5.49 $ per ha

(6.7 x 0.82)
Tonnes of CO, = 2.32 tCO, per annum

litres per annum x emission factor =
(1,000 x 0.00232)

$ per annum = litres per annum x $/litre = 820
(1,000 x 0.82)

$ per annum
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hot water heating

The heating of water can account for 40% of
the total electricity delivered to the farm. To
ensure hot water cylinders/boilers are working
efficiently you can:

¥ Keep boiler and steam systems regularly
tuned,;

¥ Insulate hot water cylinders and pipes;
¥ Repair dripping water taps;

¥ Recover, store and reuse heat from the used
hot water;

¥ Install a timer on the hot water system to
heat water only when needed;

¥ Correctly size hot water cylinders and reduce
standing losses by only heating water when
necessary;

¥ Set the boiler thermostat at the correct
temperature and schedule use to ensure
maximum efficiency for heat requirements.
If possible, reduce the hot water heater
thermostat temperature as much as possible
while still achieving adequate sanitation;

¥ Recover heat from the exhaust of the vacuum
pump or refrigerator. This can save 10% of the
electricity demand of a milking shed boiler
system or approximately 4% of total
electricity demand,;

¥ Consider use of solar energy for heating
water;

¥ Use waste heat from an ice bank, if installed,
to preheat the water and save 10% of this
demand;

¥ Wash milking equipment with cold water
rather than hot water at least once a day, if
possible within hygiene requirements;

¥ Use heat exchangers to transfer as much of
the heat in the incoming milk to the hot water
supply as possible. Heat exchangers can save
10% of the total energy demand of milking
shed hot water cylinders. The flow of milk can
be regulated through the heat exchanger
using a variable speed drive (VSD) pump;

¥ Use a de-superheater and water cooled
condensers in the refrigeration system to
preheat water for cleaning or to fill the hot
water cylinder. This can save 20% of the total
electricity required to heat water; and

¥ Use heat pumps that upgrade either ambient
energy sources or the energy in the incoming
warm milk stream.



Case Study B Hot Water Use

Hot water heating is the largest consumer of electricity in a dairy shed. A dairy farmer who /
washes with hot water (850C) twice a day may reduce electricity consumption by half by

choosing to wash once per day with cold water.

Your Example

Electricity Saving Calculation Worked Example
Dairy shed electricity consumption = 37.5
Proportion used for hot water heating = 40
kWh for water heating = 15
kWh per 100 kgMS x hot water heating (%) =
(37.5 x 40%)
kWh saved = kWh per 100 kgMS x % saved = 75
(15 x 50%)
Cost reduction = kWh per 100 kgMS saved x $/kWh =: 0.54
(7.5 x 0.072)

Case Study B Heat Exchangers

kWh per 100 kgMS

%

kWh per 100 kgMS

kWh per 100 kgMS

$ per 100 kgMS

Using heat exchangers to transfer as much of the heat in the incoming milk to the hot water /
supply as possible can help reduce energy consumption by 10% of hot water heating requirements.

Your Example

Energy Saving Calculation Worked Example
Dairy shed electricity consumption = 375
Proportion used for hot water heating = 40
kWh for water heating = 15

kWh per 100 kgMS x hot water heating (%) =
(37.5 x 40%)

kWh saved = kWh per 100 kgMS x % saved = 1.5
(7.5 x 10%)

Cost reduction = kWh per 100 kgMS saved x $/kWh = 0.11
(1.5 x 0.072)

kWh per 100 kgMS

%

kWh per 100 kgMS

kWh per 100 kgMS

$ per 100 kgMS




Case Study B De-superheaters and Water Cooled Condensers /)

The farmer uses a de-superheater and water cooled condensers in the refrigeration system to
preheat water for filling the hot water cylinder. This has the potential to save 20% of the electricity
needed for heating hot water.

Electricity Saving Calculation Worked Example Your Example

Dairy shed electricity consumption = BIAS kWh per 100 kgMS
Proportion used for hot water heating = 40 %

kWh for water heating = 15 kWh per 100 kgMS

kWh per 100 kgMS x hot water heating (%) =
(37.5 x 40%)

kWh saved = kWh per 100 kgMS x % saved = 3.0 kWh per 100 kgMS
(15 x 20%)
Cost reduction = kWh per 100 kgMS saved x $/kwWh = 0.22 $ per 100 kgMS
(3.0 x 0.072)
Case Study B Waste Heat from an Ice Bank /)
If an ice bank is installed, using the waste heat from the ice bank can save 10% of the electricity

needs of the hot water cylinder.

Electricity Saving Calculation Worked Example Your Example
Dairy shed electricity consumption = 375 kWh per 100 kgMS
Proportion used for hot water heating = 40 %
kWh for water heating = 15 kWh per 100 kgMS
kWh per 100 kgMS x hot water heating (%) =

(37.5 x 40%)
kWh saved = kWh per 100 kgMS x % saved = 15 kWh per 100 kgMS

(15 x 10%)

Cost reduction = kWh per 100 kgMS saved x $/kWh = 0.11
(1.5 x 0.072)

$ per 100 kgMS




Case Study D Heat Recovery /
Recovering heat from the exhaust of the vacuum pump or refrigerator can save approximately

10% of the electricity demand of the hot water heating system. This measure may be more
relevant to the dairy company if it owns the refrigeration system in the dairy shed.

Electricity Saving Calculation Worked Example Your Example

Dairy shed electricity consumption = 37.5 kWh per 100 kgMS
Proportion used for hot water heating = 40 %

kWh for water heating = 5 kWh per 100 kgMS

kWh per 100 kgMS x hot water heating (%) =
(37.5 x 40%)

kWh saved = kWh per 100 kgMS x % saved = 1.5
(15 x 10%)

kWh per 100 kgMS

Cost reduction = kwWh per 100 kgMS saved x $/kWh = 0.11
(1.5 x 0.072)

$ per 100 kgMS
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refrigeration

Refrigeration can consume a significant ¥ Insulating milk vats and pipes; and
proportion of energy needs. In dairy farming
milk needs to be chilled quickly and kept in a
chilled condition until it is collected.

¥ Installing an ice bank which uses off peak
electricity to chill stored water or create ice
which can later be used to cool milk quickly.
Using an ice bank helps maintain better milk
quality during on-farm storage. While the
same amount of energy is consumed the cost
of this energy is less because it is used during

¥ Regularly servicing and cleaning refrigeration off-peak periods.
units. Tuning up and adjusting the refrigerant
charge to factory specifications can save 10%
of the electricity demand to chill milk;

Energy consumption associated with
refrigeration and chilling systems accounts for
20% of the electricity delivered to the milking
shed. This may be reduced by:

Note: For some dairy farms, it is the dairy
company that owns the refrigeration/vat
system and therefore the farmer can do little
¥ Cleaning and repairing the fins on the chilling {0 Improve its performance. The measures
system:; outlined in this section will therefore only be
applicable to those who own the refrigeration
systems and vats in their dairy sheds.



Case Study B Vat Insulation

Improving the insulation of milk vats can save up to 20% of the electricity used to chill milk. /

Your Example

Electricity Saving Calculation Worked Example
Dairy shed electricity consumption = 375
Proportion used for milk cooling = 20
kWh for milk cooling = 75

kWh per 100 kgMS x milk cooling (%) =
(37.5x20% )

kWh saved = kWh per 100 kgMS x % saved = 15
(7.5 X 20%)
Cost reduction = kWh per 100 kgMS saved x $/kWh = 0.11
(1.5 x 0.072)

Case Study B Regular Maintenance

kWh per 100 kgMS

%

kWh per 100 kgMS

kWh per 100 kgMS

$ per 100 kgMS

Regular maintenance and correct use of refrigeration technologies will help save energy. %
Tuning up and adjusting the refrigerant charge to factory specifications can save 10% of the

electricity used for refrigeration and chilling systems.

Your Example

Electricity Saving Calculation Worked Example
Dairy shed electricity consumption = 37.5
Proportion used for milk cooling = 20
kWh for milk cooling = 75
kWh per 100 kgMS x milk cooling (%) =

(37.5 x 20%)
kWh saved = kWh per 100 kgMS x % saved = 0.75

(7.5 x 10%)

Cost reduction = kWh per 100 kgMS saved x $/kWh = 0.05
(0.75 x 0.072)

kWh per 100 kgMS

%

kWh per 100 kgMS

kWh per 100 kgMS

$ per 100 kgMS
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pumps

Pumps are used in a number of primary
production operations to pump water, air, milk
and heat. Of the electricity delivered to a milking
shed, 20% is used to power vacuum pump
milking systems. The energy efficiency of your
pumps may be improved by:

¥ Selecting positive displacement pumps which
are more energy efficient and capable of stop-
start operations;

¥ Reducing the pressure rating of the pump;

¥ Conducting regular maintenance checks,
repairing leaks, selecting correctly sized motors
and ensuring correct drive belt tension;

Case Study b Variable Speed Drive (VSD)

Installation of a VSD in applications with highly varying loads allows the operator to adjust motor

¥ Installing and using a VSD. Variable speed
vacuum pumps will be of most benefit if the
current pumps are oversize for the milking
plant; and

¥ Purchasing and maintaining efficient pumps
and motors. Pumps consume approximately
20% of a milking shedOs electricity needs.
Purchasing correctly sized motors for the task
and maintaining efficient pumps and motors
can save 10% of this energy demand.

It should be noted that there are a number of

VSDs on the market and some do not perform
as well as others. Sufficient investigation should

be made into the VSD before purchase and
installation.

4

speeds to match workload requirements and can save 15-50% in electricity demand for pumping. A
VSD on a vacuum milk system in the dairy shed can save over 40% of the pumping electricity requirements.

Electricity Saving Calculation

Dairy shed electricity consumption =
Proportion used for pumping =

kWh for pumping =
kWh per 100 kgMS x pumping (%) =
(37.5 x 20%)

kWh saved = kWh per 100 kgMS x % saved =
(7.5 x 40%)

Cost reduction = kWh per 100 kgMS saved x $/kWh =
(3.0x 0.072)

Worked Example

Your Example

kWh per 100 kgMS
%

kWh per 100 kgMS

kWh per 100 kgMS

$ per 100 kgMS




irrigation
Irrigation can be one of the highest energy using
activities on dairy farms.

To reduce the energy use of your irrigation
system, you can:

¥ Ensure irrigation pumps and equipment are
leak free;

¥ Track water use with a meter, as many
pumping hours can be wasted through
undetected leaks;

¥ Ensure pump type and capacity are sized
appropriately;

¥ Use gravity supply where possible. Pumping
water costs more;

¥ Consider changing the timing of electricity
use to avoid tariffs at peak times, including
irrigating at night;

¥ Select a high or premium efficiency pump
motor over a standard efficiency model when
replacing or installing a new motor;

¥ Undertake irrigation system audits and soil
moisture monitoring. Soil moisture sensor
monitoring can be used to provide
information about soil moisture and can give
farmers the confidence to turn off irrigation
systems in wetter seasons and also provides
information in relation to when irrigation is
required in drier seasons;

¥ Use low head distribution and sprinkler
systems;

¥ Irrigate little and often. Do not irrigate below
the active root zone;

¥ Reduce pumping hours. Efficient irrigation
scheduling can significantly reduce the
amount of irrigation water pumped and
therefore energy use;

¥ Install VSDs on existing motors. This allows
for modulating motor speed to achieve the
desired flow;

¥ Improve the uniformity of water application.
An improvement from 70% to 90% can reduce
water application by 30%, which consequently
cuts irrigation energy use by 30%, or can
increase the irrigated area, thereby boosting
production and profits;

¥ Conserve applied water through mulch,
shelter belts etc;

¥ Vary irrigation across a paddock to match soil
conditions; and

¥ At replacement, consider purchasing an
irrigation pump motor with a high or premium
efficiency pump motor. This can save 1% of the
irrigation electricity requirements.

17



Case Study B Improve Irrigation Uniformity /)

Improving the irrigation uniformity from 70% to 90% can reduce water applications by 30%,
which consequently cuts irrigation energy use by 30%.

Energy Saving Calculation Worked Example Your Example

Irrigation electricity consumption per 100 kgMS = 41.7 KWhipig. per 100 kgMS

kWh saved = kWhiiq per 100 kgMS x % saved = 12.5 kWh per 100 kgMS
(41.7 x 30%)

Cost reduction = kWh saved x $/kwWh = 0.90 $ per 100 kgMS

(12.5 x 0.072)
Case Study B High Efficiency Irrigation Pumps /
Using high or premium efficiency pump motors for irrigation can save 1% of the total

irrigation electricity needs of the farmer.

Electricity Saving Calculation Worked Example Your Example
Irrigation electricity consumption per 100 kgMS = 41.7 kWhigig per annum
kWh saved = kWhiyig. per annum x % saved = 0.42 kWh per annum

(41.7 x 1%)

Cost reduction = kWh saved x $/kWh = 0.03
(0.42 x 0.072)

$ per annum




equipment and machinery
You may reduce energy consumption by the ¥ Keeping accurate fuel consumption records

careful management of on-site equipment, in order to monitor performance more
machinery and vehicles. This can be achieved  accurately;
through:

¥ Improving the matching of equipment,
¥ Regularly servicing and cleaning machinery machinery and vehicles to tasks by:

and equipment;
b ensuring the appropriate machine (engine

¥ Reducing vehicle use where possible; size for the task) is used; and

¥ Ensuring engines are not left to idle D correctly sizing engine, motors or pumps
unnecessarily; for the task/operation;

¥ Ensuring machinery is regularly maintained,  y ysing four wheel drive tractors rather than
optimising wheel slip and keeping tyre two wheel drive tractors under soft soil

pressures at the correct level. This can save  conditions: and

up to 15% of fuel consumption;
¥ Using a four wheel farm bike instead of a

¥ Increasing driver education and awareness,  tractor as it consumes less fuel and travels at
which can save 15% of fuel consumption; higher speeds.

¥ Using larger than normal tyres and/or
installing dual tyres;
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