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Ventilation in poultry houses 
Indoor climate 
The ventilation system exchanges the air in the building and transfer oxygen needed to sustain life. 
Harmful gases and undesirable odours, caused by respiration and waste decomposition, is carried out 
of the stall. The system also dilutes airborne disease organisms and keeps them at a tolerable level for 
the birds’ health. 

There are several reasons why poultry houses need to be well ventilated. The main task of the 
ventilation is to: 

 Remove carbon dioxide 
 Remove moisture 
 Remove ammonia 
 Remove dust 
 Supply fresh air to all birds 
 Provide a cooling effect when needed 
 Remove heat 
 Add heat when needed 
 Maintain a constant temperature throughout the whole building 
 Keep relative humidity at an appropriate level. 

 

Poultry, and in particular young chickens, are very sensitive to high air velocity. Their behaviour is 
strongly affected if they are exposed to drafts. This is especially noticeable in barn and free-range 
production systems, where the layers move freely and can choose a comfortable place to stay. High 
air velocity or drafts can cause negative effects as the birds then choose to stay in a limited area in the 
stable. Drafts in the nest area often results in a larger proportion of floor eggs as the layers most likely 
will avoid the nests. 

The main purpose of the ventilation system in a poultry house is to supply fresh air without creating 
drafts. It also helps to reduce high temperature, humidity and air contamination to tolerable levels.  

The indoor climate can be affected by other factors such as for example the pop holes in free range 
productions systems. A “balanced” ventilation system, i.e. fans for supply air as well as for exhausting 
air, is strongly recommended to avoid uncontrolled air movements inside the stable. 

A heat supply is required in cold climate, which should be coordinated with the ventilation. “Swedish 
standards” or Svensk Standard SIS-TS 37:2012 set levels of climate control and regulations concerning 
hygiene limits and recommendations for temperature, humidity and ventilation requirements. 
Maximum gas levels are set by the Animal welfare law, se table 1. Recommendations for ventilation 
systems, see table 2-3.  



 

 

Table 1. Limits in gas levels. 
 

Pollutant  Upper limit value   

  Human*   Layer         Layer          Broiler** 

    Multi-tier               Single level 
  

NH3, ppm                              20      10            25            10  

CO2, ppm                            5000   3000          3000          3000 

Org. dust, mg/m3        5      10            10            10 

*Exposure for 8 hours working day 
**Exposure for poultry on litter 
 

Table 2. Recommendations concerning air temperature, relative humidity and needs for ventilation according to 
“Svensk Standard”, caged birds. 
 

Bird weight 

  Kg 

Air temperature 

°C 

Relative 
humidity 

% 

Minimum 
ventilation 

m3/bird & hour 

Maximum 
ventilation 

m3/bird & hour 

  1,5 20 70 0,60 4,5 

  2,0 20 70 0,72 5,5 

 

Table 3. Recommendations concerning air temperature, relative humidity and needs for ventilation according to 
“Svensk Standard”, loose house systems. 
 

Bird weight 

  Kg 

Air temperature 

°C 

Relative     
humidity 

% 

Minimum 
ventilation 

m3/bird & hour 

Maximum 
ventilation 

m3/bird & hour 

  1,5 20 70 0,64 4,9 

  2,0 20 70 0,77 5,9 

  3,0 20 70 1,02 7,8 

 

Carbon dioxide and ammonia 
Carbon dioxide is emitted mainly by the birds’ breathing. The amount depends on the number of birds, 
body size and their metabolism. The air flow through the ventilation system has a direct diluting effect 
on the concentration of carbon dioxide. The content of carbon dioxide in a poultry house provides a 
measure of the ventilation flow in relation to the stocking density, it also gives some information on 
the hygienic quality of the air. The carbon dioxide content is dimensioning for the minimum ventilation. 



 

 

Ventilating according to the carbon dioxide content means that even well-insulated stables will need 
extra heat in winter. Not even in well-insulated poultry houses are the animals' own heat sufficient to 
maintain the stall's heat balance at outdoor temperatures lower than -10 degrees Celsius. In the case 
of poorer insulation, the heat losses become greater and the heating requirement increases. 

Ammonia is produced when handling manure and urine in all types of animal stalls. The concentration 
of ammonia is generally highest during the winter, since the ventilation flow in the stalls are kept low 
to maintain the desired temperature level. Different factors affect the release of ammonia from the 
litter, for example: stocking rate, ventilation flow, temperature, the moisture content of the litter, pH 
value, etc. The production of ammonia is naturally lower from poultry manure compared to other 
livestock manure. If you manage to keep the litter dry, you can keep the ammonia emission to a very 
low level. Daily removal of manure further reduces the amount of ammonia in the stable. 

Humidity 
Although the air humidity in the animal stall does not determine the ventilation requirement, it should 
always be taken into account in climate control in poultry plants where the animals are kept on litter. 
The reason is that the air humidity greatly affects the moisture content and hygiene of the litter. The 
release of ammonia from litter is also affected and it may be justified to lower the humidity by 
increasing ventilation to keep the bedding in good condition. In wintertime this implicates a need for 
increased heat supply. It may therefore be necessary to adjust the ventilation and heat supply with 
regards to both temperature and humidity. This adjustment must be coordinated. 

The ventilation system 
You should set several requirements for your ventilation system, including: 

 Supply and exhaust air must be adjustable for different ventilation flows 
 The adjustment must be user-friendly and reliable 
 Fans must not have disturbing noise levels 
 There must be alarms for ventilation breaks if the stable has more than 2000 birds. 

 

Negative pressure ventilation systems 
Air will move from one place to another as a result of differences in pressure between the two places. 
This means that if we want to ventilate a poultry house, we have to create a pressure difference 
between the inside and outside.  

The most common system for ventilation is by negative 
pressure. This means that the pressure inside the house 
is lower than outside, forcing the air to come into the 
house by the inlets or any other opening. To create this 
negative pressure, we must pump air out of the house 
to create the desired negative pressure and as a result 
fresh air will enter the house. Pumping the air out of the 
house is normally done by a number of fans. The total 
fan capacity should be in accordance to the maximum 
amount of air we need to move per unit of time. 
Properly dimensioned negative pressure is a necessity 
for being able to generate suitable air movements in the 
animals' living zones.  



 

 

Neutral balanced ventilation  
Balanced ventilation creates a balance between the exhaust air and the supply air. For this, fans are 
also required in the supply air ducts. Most of the supply air ducts in a balanced ventilation are able to 
recirculate the air and thereby create the required air movements already at minimum ventilation. In 
order not to damage the building construction, a small negative pressure (2-5 Pa) should be created 
even with balanced ventilation. Balanced ventilation is sometimes called neutral pressure system. 

Balanced ventilation is a recommendation in free range systems where the birds can move freely out 
of the house through pop-holes. 

Natural ventilation  
It is possible to use natural ventilation, natural air flow system, in small flocks. Unfortunately, there is 
very little research done on this subject for the Scandinavian climate. A natural ventilation system is 
most often driven by wind or temperature and controlled manually, which means that it requires 
constant, 24-hour management and it is not the best option for a perfect indoor climate. There is 
technology for automatically adjusted natural ventilation in other types of livestock buildings and this 
technology can also be used for poultry houses. 

Choosing a ventilation system 
What kind of air intake should you choose for your poultry plant? One simple answer is to choose a 
system which provides controlled air movements around the birds.  

If air inlets are placed in the ceiling is it important that the roof opening is large enough for the supply 
air to pass through the loft. If the opening is too small, the supply air will heat up unnecessarily during 
hot summer days. A general rule is that the surface of the openings in the eaves must be four times as 
large as the total inlet surface of the air intakes. If you choose to place supply air intake via the loft 
space, a light colour on exterior roofing is a preference. 

If the fresh air enters directly from the outside via ceiling or roof inlets into a negative pressure system, 
one has to provide high negative pressure in the building to be sure that air enters through all the air 
inlets. The air may turn (change direction) in the ducts unless the negative pressure (vacuum) is high 
enough. 

When selecting exhaust air system, you should consider noise level (max. 65 dBA), energy 
consumption, pressure stability, durability and service offered. 

 

 

 

 

 

 

 

 Notice the height of the funnel which helps to create a “chimney 
effect” in a natural air flow system 



 

 

 

 

  Ceiling inlet 

  

Air movements and heat supply 
Many of the problems concerning the indoor climate comes as a consequence of incorrect or no air 
movements, in combination with not providing enough heat. The most important thing is to meet the 
heat requirement and create controlled air movements around the birds. In order to supply fresh air 
and to provide coolness when needed, and to keep an even temperature and moisture throughout the 
whole building, it is necessary that the: 

 air from the air inlets creates air movements according to the diagrams below 
 air velocities around the animals are normally about 0.1–0.2 m / s 
 air velocities around the animals if they need to cool down are about 0.5 m / s 
 heat can be supplied when needed. 

 

The animal welfare law 
According to the new animal welfare regulation, there must be documented routines for managing the 
ventilation system, which must be followed up in the event of any problems. These regulations also 
state that additional heat must be provided if the indoor climate requires it. 

Some seasonal changes to bear in mind: 

Spring 
The best conditions for creating a good climate in poultry houses is during the spring. The average 
daytime temperature is around + 5 ° C and the relative humidity is low. However, there may be large 
differences in temperature between day and night which in turn can create relatively large 
temperature differences even inside the buildings. 

Summer 
During the summer, ventilation works mostly between 50 and 100% capacity. In a warm summer 
climate, it is necessary to get enough air circulation to remove the excess heat. A good air movement 
pattern and airspeed will keep the birds at an appropriately cool temperature. 

Autumn 
Already in late summer, August and September, the high relative humidity in combination with 
relatively high outdoor temperatures cause climate challenges inside the buildings. As the temperature 
drops, you can create a drier indoor climate by adding heat and / or lowering the temperature in the 



 

 

house by increasing the ventilation. The ventilation system should work between 20 and 100% 
capacity, giving enough air changes to keep carbon dioxide and ammonia below set limits. 

  

 

 

 

  

 

Air movements in a layer house. 

 

Heat system placed below ceiling air inlets. 

Winter 
During long periods of cold weather, temperatures of -5 ° C to -10 ° C, the ventilation system will most 
likely be working at the lowest speed around the clock, unless heat is supplied. This is called minimum 
ventilation. The guiding factor for minimum ventilation is the carbon dioxide content. The moisture 
balance factor is about 35-40% lower, which means that the correct minimum ventilation cools off the 
stall if the birds are the only heat source.  If the minimum ventilation is set too low, the carbon dioxide 
concentration will be too high, and it will result in an excessively humid and moist environment in the 
stall. 

A major problem with minimum ventilation is to get the required air movements on the floor and in 
the animals' residence zones. In such a case the ventilation system works with correctly set values, but 
fresh air does not reach throughout the stall. When using so-called recirculation units, balanced 
ventilation, it will be easier to obtain the required air movements. 



 

 

 

 

Checklist and control 
In order to aid the ventilation system, it is important to reduce the production of carbon dioxide, 
moisture, ammonia, dust and heat in the poultry house. Look through the checklist below and fix 
what’s possible before you get to the measures of what you can do about the function of the 
ventilation system.  

Carbon dioxide is produced by the animals and cannot be affected other than by the number of animals 
in the stable. 

 Check that you have the right stocking density 
 

Moisture is produced by the animals, but other factors can also affect the relative humidity in the 
poultry house. 

 Have you checked that the water system with nipples and / or drinkers gives minimal 
waste? 

 Can you find poorly insulated surfaces in walls, doors or in the ceiling that cause 
condensation precipitation? 

 Are there any other leaks in the building that can cause unnecessary condensation? 
 Do you make sure that the floor temperature in the stable is at least + 20 ° C before 

you arrange the bedding and welcome new pullets? 
 

Ammonia is produced by the manure in the litter and can be affected by: 

 feed type and feed protein content 
 feed consumption 
 amount of manure inside the stable - remove the manure if possible and necessary 
 moisture and heat in the stable are largely affected by external conditions such as 

weather and season, adjust the ventilation system 
 care of the bedding. 

 

Dust is produced by the birds and the feed, but also the litter and structure of the bedding has an 
influence on the dust content in the stable.  



 

 

Check what you can do about the following points to reduce the amount of dust: 

 feed structure 
 feeding systems should be checked (deposition pipes, refill funnels, etc.) 
 care of bedding. 

 

Heat is produced by the poultry but can also be affected by the amount of supply air from the 
ventilation system. 

 

If the supply air enters via loft or attic space, you can improve the conditions by: 

 ensure that the poultry house has the required length of the openings in the eaves  
 switch to bright roofing. 

 

Actions 
Below are some general measures and explanations for improving your ventilation and heating system. 

NOTE: Always consider external conditions when making adjustments. 

If the ventilation system does not reach the prescribed capacity, the entire plant must be upgraded. 

 

Necessary steps to: 

1. Remove carbon dioxide 
 
 Increase air circulation by adding heat and / or by lowering the housing temperature 
 Adjust the ventilation to the correct ratio between supply and exhaust air so that 

fresh air is distributed throughout the compartment 
 At low ventilation requirements (minimum ventilation) for a long time, fresh air in 

intervals are applied. This means that the ventilation system works with higher 
capacity in pulses, check with the supplier of the ventilation equipment for suitable 
"weather settings" on the control. 
 

2. Remove moisture 
 Increase air circulation by adding heat and / or by lowering the room temperature. 
 Adjust the ventilation to the correct ratio between supply and exhaust air so that 

fresh air is distributed throughout the compartment. 
 at low ventilation requirements (minimum ventilation) for a long time, fresh air in 

intervals are applied. This means that the ventilation system works with higher 
capacity in pulses, check with the supplier of the ventilation equipment for suitable 
"weather settings" on the control. 
 

3. Remove ammonia 
 Increase air circulation by adding heat and / or by lowering the room temperature 
 Adjust the ventilation to the correct ratio between supply and exhaust air so that 

fresh air is distributed throughout the compartment 
 At low ventilation requirements (minimum ventilation) for a long time, fresh air in 

intervals are applied. This means that the ventilation system works with higher 



 

 

capacity in pulses, check with the supplier of the ventilation equipment for suitable 
"weather settings" on the control. 

 If manure removal systems are used for the transport of manure out of the poultry 
house for storage, it is very important that there is no possibility of air leakage 
between the poultry house and the storage place. There is a high concentration of 
ammonia where the manure is stored.  
 

4. Remove dust 
 increase air circulation by adding heat and / or by lowering the indoor temperature 
 adjust ventilation to the right ratio between supply and extract air, negative 

pressure, the air velocity should not be too high but still allow fresh air to spread in 
the entire stall or compartment. 

 
5. Add fresh air to all animals 

 Adjust ventilation to the right ratio between supply and extract air, negative 
pressure, then create suitable air movements so that fresh air is distributed 
throughout the department.  
 

6. Remove heat 
 Increase air turnover by lowering the indoor temperature, however, the action is 

dependent on external conditions. Expect that the stall temperature is about 3 ° C to 
5 ° C higher than the actual outdoor temperature. 

 If the difference is greater than 5 ° C, inspect the ventilation system. Check extract air 
fans, dampers, damper motors, supply air inlets, openings in the eaves etc. 
 

7. Cool down 
 Allow fresh air to enter with higher but controlled speed, the air movements around 

the birds will create cooling effect 
 Adjust ventilation to the right ratio between supply and extract air, negative 

pressure, so that suitable air movements are created for the birds (0.2 - 0.5 m/s at 
maximum ventilation) and fresh air will be distributed throughout the department. 
 

8. Add heat 
 Supplementary heat should be added below the supply air ducts to ensure even 

distribution and effective mixing in the fresh and cold supply air.  
 

 

 

 

 


