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Ventilation – retain the milk yield without 
adding any heat stress!

Profitable dairy farming is not possible unless the cows 
can retain their peak milk production even when no 
wind is blowing and daytime temperatures are high. As 
already mentioned in a previous article, animals suffer 
heat-induced stress when the temperature in the shed 
climbs above 20°C. The cows become sluggish, eat 
less, and start panting in order to release their body 
heat. When the temperature rises from 20°C to 30°C, 
cows will take in at least 1.5 kg less dry substance and 
produce 3-5 kg less milk a day. Structural means 
necessary to avoid high shed temperatures and 
prevent the temperature inside the shed from excee-
ding the temperature outside are large-surface side 
openings, large shed volumes thanks to high eaves, a 
steep enough roof pitch, and an insulated roof membra-
ne. However, if daytime temperatures in the summer 
exceed 20°C, active cooling must be used to keep the 
cows cool. Such cooling is implemented by centrifugal 
fans which provide the animals with relief from the 
"heated atmosphere" by systematically moistening the 
air.

Freely suspended centrifugal fans
The fans used have diameters between 0.6 m and 2 m 
and are powered either directly or via a belt drive. Posi-
tioned vertically above the cows, the fans transport a 
stream of air along the length of the shed.

Freely suspended centrifugal fans Fig. 1

In a typical six-row shed fans will be suspended above 
the double rows and the feed bunk. The distance at 
which they will be suspended depends on the air throw 
of the fans and, thus, their output power. Common 
distances range from 12 m to 18 m. Installing them at a 
slight pitch of 5-10° makes it possible to force the air to 
flow around the animals.
The smaller the fan is the higher the air speed must be 
in order for animals placed 10 m away from the fan to 
be able to feel any air coming their way. However, high 
air speeds also require more electric energy per moved 
volume of air.

While 6 m/s to 7 m/s winds pose no harm to a cow in the 
summer, a sufficient cooling effect is achieved at wind 
speeds as low as 1 m/s - 2.5 m/s.

While the output of the fans can be controlled by means 
of transformers or frequency converters, the fans are 
often only equipped with an ON/OFF switch to keep 
costs low. As they are suitable for use in a variety of 
settings, the fans can also be systematically installed in 
small shed areas in which the air quality is usually poor.

Centrifugal fans installed in the USA Fig. 2

The downside of such a system is that it causes fairly 
high energy costs as many motors translate into great 
energy consumption due to the motors' own energy 
requirements. High air speeds also result in a greater 
noise level. While installation is straightforward, the 
effort required for installing a great number of fans is 
considerable.

Tunnel ventilation
Tunnel ventilation is a familiar way of providing cooling 
on poultry farms and suitable for long and low rooms: 
Several fans are installed in the wall on one side of the 
gable and drag the air along the entire length of the 
room. The air is taken in through openings located on 
the other gable side of the building.
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Thanks to the low fan speed (40-90 rpm) the air is circu-
lated in a very energy efficient manner. The gear motor 
of a ceiling fan consumes approximately the same 
amount of power as a small centrifugal fan. However, a 
much smaller quantity of ceiling fans is needed to 
produce the same volume of cooling air. Due to the long 
operating times of the fans the associated electricity 
costs are a decisive factor in the economic efficiency 
calculation.

 

"BIG ASS FAN" Fig. 5

In contrast to small, freely suspended centrifugal fans, 
oversized ceiling fans circulate the entire air volume 
present in the shed. This type of circulation offers additi-
onal benefits: Heat will not be given an opportunity to 
become trapped under the roof; since they avoid vertical 
air movements, birds and flies will be kept away. Unlike 
their smaller counterparts which operate at high blade 
speeds and create a humming noise that dominates the 
entire shed, oversized fans run almost completely 
silently. If equipped with an infinitely variable control, the 
oversized fans can also be used during the winter time. 
When set to a low speed, the fans will push the heat 
produced by the animals back down.

When cows take a shower
An entirely different approach of keeping your cows cool 
is using spray water in combination with fans. There are 
two available systems in this category:

Tunnel ventilation Fig. 3

The sides must be kept closed during operation, e. g. 
by curtains. In contrast to other types of ventilation we 
offer, tunnel ventilation provides a steady exchange of 
air in addition to air movement. A low ceiling height is 
required and prevents the air from only flowing along 
the top of the room. The length of the shed is almost 
insignificant. The capacity of the fans and, thus, the air 
intake opening vary with the cross section of the room.
An example:
Room height 3 m x shed width 13.3 m = 40 m², desired 
air speed 1 m/s
40 m² x 1 m/s = 40 m³/s =~ 144,000 m³/h.
This equates to 4 fans with an air output of 36,000 m³/h. 
The associated air intake opening required for each fan 
is 5 sqm.

The operator of a tunnel ventilation system must 
always decide between: natural cross ventilation via 
the sides by opening curtains or forced ventilation using 
fans. Opening the curtains only half way and running 
the fans at low speed would not make any sense. So 
far, tunnel ventilation systems have only been used in 
long and narrow old buildings with a low inserted 
ceiling.

The helicopter in the shed
Oversized ceiling fans blowing a fresh breeze into the 
shed offer another cooling option. This option involves 
fans with a diameter between 4 m - 7 m which are 
suspended in the center of the shed and used for circu-
lating the air. An air current directed to flow down verti-
cally hits the ground and escapes towards all sides. 
The generated horizontal wind provides cooling to the 
animals at an air speed of 1 m/s - 2.5 m/s.

 
Ceiling fan principle Fig. 4



Arntjen Germany
       GmbH
D-26180 Rastede                                 Infoline / Freecall
Tel:   +49 (0) 44 02 - 92 40 0        E-Mail: info@arntjen.com  +(00)-800-Arntjen-0
Fax:      +49 (0) 44 02 - 92 40 92        Internet: www.arntjen.com  +(00)-800-27685360

Cooling for your cows
Page 3 of 3

Arntjen Germany
Status: 11/2011

High-pressure misting:
When sprayed into the air, fine droplets of water will 
evaporate. The energy required for this process leads 
to a drop in air temperature. However, the cool-down 
also results in higher humidity. This is why this system 
must be controlled precisely in order to strike the right 
balance between temperature and humidity. A fine mist 
like that can only be achieved by using specially desig-
ned nozzles and applying a pressure of approx. 15 bar. 
Pumps, filters, high-pressure pipes, nozzles and cont-
roller add to the overall system costs.

Low-pressure misting:
The second option is simpler from a technical stand-
point and involves the direct spraying of the cows, 
primarily while they are standing at the feed bunk. Alter-
nating consistently between short spraying (approx. 3 
minutes) and subsequent air cooling with fans for 10-15 
minutes will achieve the best possible cooling effect. 
The cows' fur is moistened just enough to prevent water 
from running down the sides of the cows. The actual 
cooling of the cows will commence afterwards while the 
cows are drying off. We help the cows "sweat." This 
procedure is already well established in the warm 
regions of the USA as well as in Italy and in Israel.

However, since both humidifying systems will only work 
successfully at temperatures above 24°C and relative 
humidity levels below 70%, automatic control is indis-
pensable.

Cows are cool
High-yield cows will start suffering from heat-induced 
stress at temperatures as low as 20°C and, thus, 
produce less milk. There are different ways for using 
fans as a means to allow the animals to dissipate heat. 
In conditions of extreme heat, humidification can be 
used to achieve an additional cooling effect. Profitable 
milk production is only possible if the cows remain 
capable of producing great quantities of milk even 
under adverse heat conditions.


