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Opportunity Vacuum Pump Improvements
Industry Poultry
Pigs
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Irrigated pastures
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Wineries

All industries




Vacuum Pump Improvements

Opportunity
description

What is it?

Out of all the components of the milking machine, the vacuum pump is responsible for around 80% of the power used at the dairy.
Improving energy efficiency - that is, achieving the same outcome yet using less energy — of the vacuum pump will save energy and money.
Improvements in energy efficiency broadly can be achieved in two ways. The first is by focussing the type and setup of vacuum pump used,
and the second is by installing a variable speed drive (VSD) to control the speed of the motor driving the pump.

Start by ensuring that:
»  Pulleys are correctly aligned and v-belts correctly tensioned.

»  The milking machine does not have an excessive amount of effective reserve. If it does, consider options to slow down the vacuum
pump speed (check with the milking machine technician).

+  The milking machine does not have excessive air leaks (>5% of pump capacity). If it does, stop or minimise them, check with the milking
machine technician.

+  The electric motor is operating as per the manufacturer’s specification ((check with the electrician).

There will be situations when vacuum pump replacement is warranted. Since a vacuum pump will have a service life of around 15 years, it is
important to choose carefully. In Australia, there are three types of vacuum pumps used in dairies. For a given pump capacity, blower (lobe)
type vacuum pumps consume less energy and water ring vacuum pumps more (see Figure 1).
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Figure 1: Blower vacuum pumps are the most energy efficient vacuum pumps for Australian dairies.

Blower type vacuum pumps are also best suited to the use of VSDs. The combination of a VSD with a blower type vacuum pump is the most
energy efficient solution for the dairy.
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What primary
outcome is produced?

Selecting an energy efficient vacuum pump system will reduce energy use and energy costs. Operating noise levels are notably lower when
VSDs have been installed.

What is the financial
return? ROI?

The longer the daily vacuum pump operating time, the better the financial returns will be by improving vacuum pump energy efficiency. For
installations that only require a VSD, the payback period can be as low as 2.4 years. If a new (blower) vacuum pumep is also required, the
payback period can extend to over seven years.

If changing from an oil ring vacuum pump system to a blower type vacuum pump system, there are significant savings in service and
maintenance costs.

Quantify impact on
Co;

For a farm that uses grid electricity to power the vacuum pump system, reductions in greenhouse gas emissions will be directly proportional
to the reduction in electricity consumption.

Ease of
implementation

Difficulty

Medium

Investment required

For installations that only require a VSD, costs range between $4,000 and $9,000 depending on the size of electric motor and brand of VSD.

For installations that require a new blower type vacuum pump & motor and a VSD, costs range between $18,000 and $27,000 depending on
the size of vacuum pump & electric motor and brand of VSD.

Skills required

A milking machine technician with expertise in energy efficiency.




Vacuum Pump Improvements

Other
considerations

What do | need to
think about if | want
to do this? What
questions should |
ask?

The energy saving benefits of VSDs apply to three-phase motors and three-phase electricity supplies. Whilst it is technically possible to

connect a VSD to a motor when the electricity supply is single-phase, the associated investment costs are greater and the savings are
smaller.

The price of VSDs for a given motor and pump application can vary greatly, ensure to consider all the features and benefits of several
offerings before deciding.

Minimum Energy Performance Standards (MEPS) have improved over the last two decades and motors purchased today are much more
energy efficient than their predecessors. Try and avoid using old “spare” motors where possible.

Advice provided in this document is general in nature and is not a substitute for professional advice.

Heytesbury District Landcare Network acknowledges Gabriel Hakim (AgVet Projects) and

John Cutler (Keemin Energy Solutions) for their technical expertise in preparation of this fact sheet.
For further information, please contact the Heytesbury District Landcare Network, (03) 5598 3755 or
admin@heytesburylandcare.org.au




