
Ventilation at a cost
Research looks at how new tools impact  
air quality on poultry operations
Air quality can be difficult to manage in Canadian poultry 

operations because two main challenges – ammonia levels 

and particulate matter – are often at opposite ends of the 

ventilation spectrum. Ammonia, which typically builds up 

when poultry manure in litter stays wet, can be alleviated 

by drying it out through better ventilation. But drier conditions 

– along with natural bird activities such as dust bathing – 

contribute to more particulate matter in the air, an issue  

the World Health Organization ranks among its top  

environmental issues.

Bill Van Heyst, professor of  

environmental engineering in  

the School of Engineering at the 

University of Guelph, says each 

type of poultry operation has its 

unique environmental challenges, 

and there are a number of tools 

available to help balance  

acceptable levels of ammonia 

and particulate matter in barns. 

“Producers are interested in trying new things to save on 

costs, and anecdotally we hear they are noticing improvements 

in air quality and other factors,” says Van Heyst. “It’s important 

to study these practices so we understand what the 

 implications down the road will be – does it make sense 

environmentally as well?”

In 2017 and 2018, Van Heyst’s team conducted the first 

scientific study to evaluate the impact of a centralized heat 

exchanger (Clima+ 200), installed for use under minimum 

ventilation conditions, had on the air quality within a broiler 

chicken facility. 

“Heat exchangers were coming in from Europe, and broiler 

producers were using them to recover some of the heat 

that is typically exhausted at the start of a cycle,” says Van 

Heyst. “Early adopters were using them, and anecdotal 

evidence suggested they were reducing ammonia production. 

We were able to scientifically assess air quality levels in their 

barns, compared to the baseline we had built up over 

years of research.” 

The team sampled four crops of broilers with detailed  

ammonia and particulate matter measurements taken 

along with litter samples. They found that in comparison to 

similar Ontario broiler facilities, the centralized air exchange 

system does control ammonia emissions better, but at the 

cost of higher particulate matter emissions.

“Typically newer barns are getting centralized heat exchangers,” 

he says. “Older barns tend to be leakier, and when you do 

a heat exchange, they’re losing heat through walls that 

may not be insulated as well as they could have been.  

For older barns, there’s probably better bang for your buck 

if you’re looking to save energy.”

Van Heyst’s research examines how various options available to 
Canadian poultry producers impact air quality, taking factors such 
as barn size, age and design into account.
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Each type of poultry operation has its 
unique environmental challenges, and 
there are a number of tools available to 
help balance acceptable levels of  
ammonia and particulate matter in barns.



Van Heyst’s team continues to build air quality base  

information on other poultry flocks, including turkeys,  

layers and broiler breeders. He notes as Canada’s egg 

industry transitions from battery housing to cage-free  

systems, there is important work to be done to understand 

the environmental implications in barns.

“A lot of barns are being retrofitted, but that’s not always 

the best option,” says Van Heyst. “Some older barns may 

not have heaters because with higher stocking densities, 

the birds would heat it themselves. With cage-free systems 

and lower stocking densities, producers need to look at the 

entire structure to make sure that ventilation and heating  

is appropriate.”

As his team continues to do the baseline work for various 

poultry operations, he says they’re building important data 

to allow them to test what technologies have the best  

environmental impact.

“We need to keep doing the baseline work so we can  

scientifically prove what technologies make the most  

environmental and economic sense as an industry, together,” 

Van Heyst says.
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“With cage-free systems and lower 
stocking densities, producers need  
to look at the entire structure to  
make sure that ventilation and  
heating is appropriate.”


