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Energy use

• Feed
• Water
• Concentrates
• Shelter

• Heat
• Care

• Ventilation
• Illumination

• Meat
• Fat
• Bones
• Skin
• Manure
• Heat
• Water



Direct energy in cattle houses

1. Feed
2. Heating
3. Hot water
4. Lightning
5. Ventilation
6. Water pumping
7. Manure removal
8. Milking
9. Feeding system



Feeding material

• Feeding material is either 
from own field productions or 
it is bought 

• Feeding material energy input 
figures can be:
– heating values
– production energy consumption 

figures
– for concentrates figures found 

in literature

• Fereding material is measured 
with bookkeeping



Heating
• Heat energy consumption 

model
– In order to be able to compare 

energy consumptions we must 
have a model with which we can 
calculate different animal houses

– For this model we need 
information:
• structures and heat insulation 

materials
• doors and windows
• number of animals

• Annual heat energy need is 
explained in another 
presentation



Heating power measurement

• Needed for warm cattle houses, ie 
houses which have heating 
devices

• Cold cattle houses have milking 
room, which must be heated

• Besides the heating system all 
machinery and animals inside the 
building produce more or less 
heat
– Heating is needed after a certain 

balance temperature



Heating power in water heating 
system

• When water is used to transfer heat to the 
building either the total heating power or each 
separate heating circuits are measured

• The measurement includes the water flow and 
temperature measurements

• Hot water measurement systems or district 
heating system energy consumption meters can 
be used for the measurements

• For the measurements the pipelines have to be 
cut in ordet to assemble the flow meter 
– Best to do this during summer

• Heating energy is heating power multiplied by 
time

Ph heating power
cw specific heat value of water, 4,18 
kJ/kg/K
mw water mass flow
ΔT temperature difference between heating 

and return water temperatures



Example



Example

• Water flow measurement shows 35 l/min flow 
and the output temperature is 55 C and the 
return temperature is 40 C. What is the 
heating power and how much energy is 
consumed in one day?



Hot water measurement
• Heating of hot water can be measured with 

water meters. The principle is the same as in 
heating energy meters.

• Because the hot water temperature is in most 
cases regulated and the cold water temperature 
change is small only the cold water 
consumption used in hot water needs to be 
measured. 

• The temperatures should be checked 
periodically.

• Hot water is used during milking and also for 
washing
– In milking systems hot water energy 

consumption is 90 - 180 kWh/cowplace/year
– Besides milkin hot water is used 120 – 240 

kWh/cow/year



Lightning (Illumination)
• The tabel beneath shows the illumination recommondations and the 

lamps needed to achieve this
• Energy consumption depends on how long time during the year 

illumination is on
• The energy used for illumination should be measured seperately with 

an kWh meter or the time they are switched on should be recorded
• Calculated energy consumption is 70 – 70 kWh/a (fluorescent lamps, 8 

months/a)



Blower
• A blower moves (blows) air from one 

place to another 
• The power in the flow depends on 

volume flow and pressure
• Pressures in ventilation are quite low, 

normally < 100 Pa
• Blower efficiencies are 40 – 60 %
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Ventilation
• Blower flow depends on the pressure 

difference between input and output of 
the blower

• Blower energy need depends on the flow 
and pressure difference 

• Nominal electrical motor power is not the 
consumed eletrical power

• Nominal power is
– the power with which the motor can run 

for long time

• The true power can be less or more than 
the nominal power

• Blower energy consumption should be 
measured separately from other electrical 
consumption

• Electricity consumption is 1 – 80 
kWh/cowplace/year



Water pumping

• The basic power need is calculated 
in the same way as with 
ventilation, insteadt of air water is 
moved

• Energy need depends on the well 
placement and depth (= suction 
heigth and transfer length)

• Water pump electricity 
consumption should be measured 
separately

• Electricity consumption is 13 – 35 
kWh/cowplace/year



Rasmussen & Pedersen



Manure removal

• Manure removal and mixing can be 
done with many different ways

• Mostly they are run  by electricity 
but part of the handling can be done 
by tractors

• Manure removal system electricity 
consumption should be measured 
separately from the other 
consumption

• Dry manure removal systems 
consume 22 – 40 
kWh/cowplace/year

• Pumping of slurry consumes 6,3 –
43,6 kWh/cowplace/year



Milking equipment

• Electricity consumption of milking 
equipment should be measured 
separately
– milking machine

– milking machine washing machine

– milk cooling system

• Total energy consumption is 180 
– 735 kWh/cowplace/year. Robot 
milking consumes a little higher 
amount energy than traditional 
milking



Feeding systems
• Feeding systems are run by 

electricity or tractors and 
selfpropelled machinery are 
used 

• Feeding system 
consumption should be 
measured separately

• Measured energyh 
consumption is for the 
whole feeding chain 160 –
650 kWh/cowplace/year



Other equipment

• Any other equipment if the estimated energy 
consumption is higher than 2 % of the total 
consumption should be measured separately
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