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Ventilation should provide cows with a fresh supply of air 
while removing gases, dust, humidity and warm air.
Proper ventilation can have a positive impact on cattle comfort, health, reproduction 
and production. There are several ventilation systems that can be used to properly 
ventilate a dairy facility.

Type of ventilation Principle of operation Considerations

Natural 

 Cooler air enters the building through air inlets 
and warmer air rises exiting through air outlets/
exhaust ridges
 Wind force moving fresh air into barn through 
air inlets and helping to move stale air away 
from exhaust ridges

	Interior roof slope: 4/12 to 6/12
	Large adjustable air inlets (ex. 12-16 ft) at cattle height  
(ideally cattle lying height)
	Building perpendicular to prevailing summer winds
	Add circulation fans for hot weather conditions
	Install air outlets/exhaust ridges at buildings highest point

Negative 
pressure
Tunnel or cross

 Fresh air enters through air inlets and 
exhaust fans pull stale air out of the building

	Rectangular building with flat ceiling
	Add circulation fans for hot weather conditions
	Use different fan sizes to meet appropriate air changes in the 
summer (large fans) and winter (small fans)
	The size of the air inlets should be proportional to the air flow of the 
exhaust fans (~ 2 ft2/1,000 CFM)

Positive 
pressure 

 Fans pull  fresh air into the building and 
stale air exits through air outlets

	Commonly used in calf housing, using positive pressure tube 
ventilation systems (PPTV)
	LVHS fans can be placed near air inlets to increase fresh air 
entering barn, supplementing natural ventilation systems
	Add circulation fans for hot weather conditions
	Ensure air speeds do not create a draft on calves in cold weather 
conditions

Neutral 
pressure 

	Fans pull fresh air into the building and stale air 
out of the building

 Ventilation rates of air inlets and outlets are equivalent
 Add circulation fans for hot weather conditions

In hot and dry climates air speeds of between  
200 - 500 ft/min can cool cows, but in hot and 
humid climates air speeds of between 300 -  
500 ft/min are recommended to cool cows

The following air recirculation systems can be used 
to help reach air speeds to cool cows and redirect air 
towards cows’ resting areas:

Low-volume high speed (LVHS) fans

LVHS fans should be orientated in same  
direction as prevailing winds or directed 
towards exhaust fans

LVHS fans should be angled and spaced to provide 
cooling air speeds to all cattle Ex 24 ft of space is 
recommended between fans with 48-54 in blade 
diameters 

High-volume low-speed (HVLS) fans

Difficult to reach appropriate cooling air  
speeds, as air speeds quickly slow down further 
from the fan 

HVLS fans should be evenly spaced directly 
above entire resting area 

Baffles in cross ventilation systems 

Install baffles so that the lowest point of the baffle 
is 7-8 ft above the floor and the highest point is 
approximately 12 in from the ceiling

Have retractable baffles that can be removed 
in the winter

Air recirculation systems can be 
added to reach air speeds to 
cool cattle
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Mistakes to avoid
	Avoid inappropriately positioning or obstructing 
air inlets; structures parallel to the building 
should be at least 100 ft away (ex. milk house, 
silo, etc.)

	Avoid blocking air circulation in the barn. Ex. 
Milking robot positioned in a way that blocks 
and deflects airflow

	Avoid inappropriately adjusting automated 
controls. Ex. recirculation fans should turn on 
automatically at THI 65 or higher

	Avoid installing drives far from motors (stray 
voltage)

	Avoid installing additional ventilation without 
high-voltage protection

	Avoid air inlets with bird screens that are so 
coarse that they limit airflow into the building

ANIMALS:

AGE 
(months)

WEIGHT  
(kg)

 
MINIMUM 
AIR FLOW 
(cold weather)

 
TRANSIENT 
AIR FLOW 
(mild weather)

 
HIGH AIR 
FLOW 

 (hot weather)

 
WIND 
SPEED 

 (hot weather)

ft3/minute/head ft/minute

Young calves 0-2 40-80 15 50 100 200-300

Young Heifers 2-12 80-360 20 60 130 300

Heifers 12-24 360-634 30 80 180 300-500

Cows 24 and over ≥ 635 50 170 500 300-500

Adapted from: Dairy Freestall Housing and Equipment, MWPS-7, Bickert et al., 2000 

Air changes per 
hour for all cattle 
housing facilities

WINTER
4-8x

SPRING/FALL
15-20x

SUMMER
40-60x

Based on: Mondaca, 2019, Vet Clin Food Anim. DOI: 10.1016/j.cvfa.2018.10.006; Bates & Anderson, 1979, J AM Vet Med Assoc. PMID: 422460

Ventilation systems must be adjustable in order to 
adapt to seasonal climatic changes. 
In the winter, ventilation systems should maintain proper air exchanges, maintaining air quality 
and reducing humidity in the barn. In the summer, ventilation systems should maintain proper air 
exchanges and help prevent heat stress in cattle.

Pay special  
attention to:
	Air inlets must be distributed throughout the 
building to ensure even air circulation

	When the weather is cold, several small air inlets 
provide better distribution than a few large air 
inlets

	Ventilation adjustments should take into account 
the temperature AND the relative humidity in 
the building. Aim for a relative humidity of less 
than 75%

Cattle start to feel the effects of heat when the 
temperature-humidity index (THI) is ~ 65.65

Ventilation systems must be flexible and easily adjustable 
to adapt to sudden, sometimes extreme, changes in the 
weather. 
Automation is an effective solution to adjust fans and inlet air flow  
quickly without human intervention.

Automation allows for 
quick adjustment to 
weather conditions.
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