
Energy use of milking equipment 
components

Of all the components of the milking machine, the 
vacuum pump is responsible for around 80% of the 
power used.

It makes sense to focus efforts on the vacuum pump 
first. Start by ensuring that:

n	 Pulleys are correctly aligned and v-belts correctly 
tensioned.

n	 The milking machine does not have an excessive 
amount of effective reserve. If it does, consider 
options to slow down the vacuum pump speed.

For a given pump capacity, blower (lobe) type vacuum 
pumps generally consume less energy.

Ask your milking machine technician 
about the motor “size” required to drive 
the vacuum pump proposed for use in 
the new dairy. 

EFFIcIEncy of pumps and motors used in the dairy has 
been gradually improving over the years but it still pays 
to compare products before purchase. In the future it 
is likely that manufacturers will include more detailed 
information on emissions and embodied energy but for 
now, use the following principles:

n	 check the specs of different options relating to 
power use before you buy.

n	 consider installing variable speed drives – you’ll get 
the greatest benefit when using them on vacuum 
pumps but they can still work well on milk and water 
pumps.

n	 check motor efficiency performance ratings.
n	 check pump and plumbing for elements of the water 

reticulation system that could undermine pump 
efficiency.
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Typically, vacuum pumps operate at a constant speed. 
This produces a certain amount of capacity that exceeds 
the normal operating requirements of the milking system. 
The excess capacity is in reserve to cater for irregular or 
unexpected operating conditions, such as when a set of 
cups fall off. 

The role of the vacuum regulator is to maintain a 
constant vacuum level by controlling the amount of air it 
admits into the system.

However, this traditional way of maintaining the vacuum 
level means that the excess capacity produced by the 
pump (i.e. the amount of reserve) is not always called 
upon. The result is that energy is wasted. 

A variable speed drive (VSD) can halve the energy costs 
of operating the vacuum pump.

A VSD maintains the vacuum level by controlling vacuum 
pump speed. If there is a demand for more capacity 
the VSD will increase the speed of 
the vacuum pump. Likewise, when 
demand is low the VSD will slow 
down the vacuum pump accordingly. 
This results in reduced energy 
consumption.
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Relative energy usage of milking 
equipment components.
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Dairy pumps and motors

Variable speed drives on vacuum 
pumps have been shown to reduce 

power consumption by 30-80%. 
The variation is due to factors such 
as size and type of vacuum pump, 
motor size, and the size and type 
of dairy. A common reduction is 

around 40-50%.

For economic reasons VSDs  
are better suited to larger 
installations or where the  

milking machine will operate for at 
least 5-6 hours/day.

VSDs can be modified to 
accommodate installations  
where there is only single  

phase power (480V).

▼
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VsDs and milk pumps

There is little difference in total energy consumption between 
traditional start/stop and variable speed milk pumps. The 
claimed benefits of variable speeds arise from improved  
pre-cooling of the milk before it enters the vat. 

Where variable speed milk pumps are used milk flow into the 
pre-cooler is more continuous and at a lower rate, increasing 
the opportunity for better cooling. 

However, if the pre-cooling system is correctly sized with the 
correct water flow rate, then the milk should enter the vat at 
the same temperature regardless of whether the milk pump is 
a variable speed or not. 

See InfoSheet B4: Cooling Milk for further details. 

VSDs on milk pumps can be considered if:

n	 other options to improve plate cooler performance are 
prohibitive (in terms of cost or resource use); and

n	 water flow through the plate cooler is also controlled.
Using a VSD in combination with a blower type vacuum pump 
is most energy efficient. However, the capital and installation 
costs of VSDs mean that a payback may take 4-8 years to 
achieve. If the plant operates for longer 
periods each day then the payback 
time will be shorter. As VSD prices fall 
and electricity prices increase, payback 
periods will shorten.

vsd: Weigh 
up COsts 
and Benefits



4. REGULATOR OVERSHOOT/UNDERSHOOT over        under

kPa

5, 6, 7 EFFECTIVE RESERVE, MANUAL RESERVE, AIR FLOW MEASUREMENTS

5. WV-2 Effective Reserve (ER) L/min

6. WV-2 Manual Reserve (MR) L/min

7. (a) Regulation efficiency % (ER÷MRx100) %

(b) Vacuum change at regulator or sensor kPa

8a. HIGH VACUUM LIMITER

An overshoot or undershoot of less than 2 kPa is
recommended

Min. Requirements .................................... L/min F

ER = 800 + 20n up to 40 units

+ 10n for each unit over 40

Regulation efficiency must be 90% or greater
Regulator should sense a minimum of 1.3 kPa
drop when a vacuum drop of 2 kPa is applied at
the CTP.

8b. VACUUM GAUGE ACCURACY
(only measured if efficiency less than 90%)
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Calculating the payback for variable speed drives.1 

Identify the size (power rating) of the motor(s) in kilowatts (kW) used to drive the vacuum 
pump(s).

Electrical conversion of horsepower (hp) to kilowatts (kW)

5hp = 3.73 kW 7.5hp = 5.59 kW 10hp = 7.45 kW 15hp = 11.18 kW

1. Enter the rated power of vacuum pump motor  

 _________ (kW)

2. Multiply this by cost per kilowatt for electricity
x _________ ($/kWh)

3. This is the cost per hour to operate your vacuum 
pump. = $________ (cost/hr)

4. Multiply the cost per hour by the number of hours 
the pump runs each day to get the cost per day to 
operate your pump.

x _______ (hrs of run time/day)

= $ ________ (cost/day)

5. Multiply the cost per day by the number of days a 
year the pump is used to get your annual electrical 
cost.

 _______ (days/yr)

= $ _______ (annual electrical cost)

6. Multiply the annual electrical costs by 40% to 
estimate the potential electrical cost reduction. x 0.40_____ (estimated savings)

= $ ______ (estimated reduction in 
electrical cost)

7. Divide the VSD investment by the electrical cost 
reduction to estimate the number of years required 
to recover your initial investments in energy savings.

 $ ______ (VSD investment)

- $ ______ (utility rebates/grants)

÷ $ ______ (estimated reduction*  
in electrical cost)

= _______ (years to recover 
investment*)

1. Adapted from Bou-Matic Variable Speed Drive (for vacuum pumps) Brochure 12E-169D-02003.

You can apply 
this calculation 
method to VSDs 

for milk and 
water pumps.

This estimates  
a savings of  

40%. Savings of 
30-80% have 
been claimed!

Check the 
manufacturer’s 
specifications 

to get this 
information.

Look at  
your latest 

electricity bill.

A recent case study 
for a new  

60-unit rotary in  
Mt Gambier 

calculated the 
payback period for 
a VSD on the lobe 
vacuum pump to 
be less than two 

years!

▼










Excessive effective reserve?

check your last milking machine test report form to see  
if there is an excessive amount of effective reserve.

Discuss your options to reduce excessive effective  
reserve with your milking machine technician.

Dairy pumps and motors

Check page 2 of the  
most recent AMMTA  

test report form.

This is the  
minimum required  
Effective Reserve.







This plant has 3200 litres/min of Effective  
Reserve. It is 88% more than required.

Your cost  
per day.
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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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Water pumps

Quite often water pumps are installed 
with little consideration of how the 
plumbing can affect performance and 
power consumption. In other instances the 
system may have been over designed with 
too much excess capacity for potential future use. Simple 
considerations are:

n	 The performance specifications (flow rate and pressure) 
are well matched to the task required;

n	 Size and type of plumbing pipe matches the pump’s 
requirements;

n	 The pipe size on the suction side of the pump is the same 
or greater than that on the delivery side;

n	 Unnecessary bends, elbow and tees are removed; and
n	 The amount of hydraulic lift is kept to a minimum.
Where water for stock is pumped, a meter to track water use 
is a valuable tool to help identify water wasted through leaks.
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When selecting a water pump, energy efficiency will be 
improved if the pump operates around the middle of its 

performance curve. Check the specifics for each pump as often 
efficiency details are also provided.

▼

Variable speed drives reduce energy and 
costs. Consider a vsd on large water pumps, 
such as those used for irrigation, particularly 
when pumping requirements are both uphill 
and downhill.

use high-
effiCienCy 
mOtORs

think  
aBOut 
standBy 
featuRes

Electric motor efficiency

As from April 2006, the Minimum Energy 
Performance Standards (MEPS) for three phase 
electric motors manufactured or imported into 
Australia became even more stringent. 

These new standards apply to motors rated 
from 0.73-185 kW, which cover nearly all three 
phase motors used in dairies. When purchasing 
a new electric motor check to make sure it is 
a ‘high efficiency’ motor that complies with the MEP Standard 
AS/nZS 1359.5-2004.

Rewound motors do not have to comply with the MEPS.
Selecting equipment that has a ‘standby’ feature is a small 
way of reducing power consumption. For example, some 
pulsators can be “turned off’ when the 
cluster is not milking. This has the additional 
benefit of a longer service life and reduced 
maintenance costs. 

computer-based dairy/herd management 
systems that can accommodate a ‘standby’ 
mode are also worthy considerations. 

Select equipment whose standby 
consumption is close to 1 Watt and have a 
power down time of 10 minutes or less.

Further information
• cowTime Energy Monitor: http://www.cowtime.com.au/EnergyMonitor/index.aspx

• Genesis Automation (Aust): http://genesisauto.com.au/html/dairy.htm

• Dairy Farm Energy Guide (US): http://www.dairyfarmenergy.com/page1.html

• Energy efficiency on your farm (nZ): http://www.mfe.govt.nz/publications/climate/farm-energy-efficiency/farm-energy-efficiency.html

• Genesis Energy Dairy Savings (nZ): http://www.dairysavings.co.nz/default.aspx

• InfoSheets on Efficient Dairy Layout and Design: 

• InfoSheets on Efficient Dairy Operation: http://www.dairyindustrysa.com.au/technical_info_for_farmers/starting_a_dairy
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