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Warm, dry, and draft free
Michael Eisenmenger, DVM
Swine Vet Center, St. Peter, MN

Environment
Barn temperature, temperature fluctuation, humidity 
levels, drafts, and gases all have documented roles on 
their ability to affect swine health. Looking at pigs and 
their environment on a daily basis, the large impact 
these parameters have on pig health is extremely clear to 
veterinarians in the field. Animal disease is a complex 
issue, which involves how pathogens spread through a 
barn, survival times of pathogens in the pig environment, 
exposure levels of pathogens in the barn, and concurrent 
stress levels in the animal. Environment has the ability to 
affect all of those parameters and therefore strongly influ-
ences disease level within barns. The goal of this paper 
is to go through measurement and control settings for a 
hog confinement building to minimize the affect of the 
environment on expression of clinical disease.

I am often in barns where caretakers are not aware of poor 
environmental conditions. We, as veterinarians, are in a 
good position to remedy the situation by:

• Taking time to review ventilation and environment 
with barn workers.

• Delaying antibiotic therapy until issues with feed, 
water and air have all been addressed and solved.

• Setting up regular ventilation audits of all barns on 
the farm or in the production system.

• Using/distributing a ventilation kit with equipment 
needed for ventilation evaluation.

Ventilation basics

Humidity
Figure 1 demonstrates that humidity can be used as an 
excellent gauge for minimum ventilation rates in cool 
months when the barn is operating under minimum 
ventilation. Usually when humidity standards are met, 
correct gas levels within the barn are achieved. If humid-
ity levels are correct and gas levels are abnormally high, 
reasons for excess gas production (pit problems) need to 
be explored.

Measurement of relative humidity within a barn can 
be done with an inexpensive thermo-hydrometer. More 
expensive thermo-hydrometers tend to read faster, are 

slightly more accurate and longer lasting.

Relative humidity probes that hang in the barn continu-
ously and run through the controllers tend to be short lived 
in commercial settings and therefore highly inaccurate. 
Goals for humidity levels in swine confinement buildings 
should be between 50-70%. Relative humidity should only 
be measured when minimum ventilation is running in the 
room. Once you are above minimum ventilation rate and 
begin to ventilate on the heat removal curve, it becomes 
a worthless measurement. Low humidity (<50%) in the 
wintertime can be achieved by burning excess LP and 
over ventilating the room. High humidity (>70% levels) 
is induced by under ventilating the room and allowing the 
moisture produced by the pigs to reach high levels.

Always measure relative humidity with an objective means 
such as a thermo-hydrometer. Do not trust how the room 
“feels”. Barn personnel tend to be inaccurate at estimating 
humidity levels. When working in a hot environment they 
will often complain that it is also humid when the reading 
is within the normal parameters.

Temperature
The ambient temperature of the barn is dependent on many 
factors but in a typical full slat, double curtain or tunnel 
ventilated barn, temperature curves would normally range 
from 88°F to 62°F from wean to finish.

In the wean-to-finish or nursery stage, the 88°F can be in 

Figure 1:
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very specific zones in the barn yet the entire barn does 
not need to be this temperature. In addition to ambient 
barn temperature the rate of fluctuation within a pig 
barn is also extremely important. Cool temperatures as 
well as draft conditions can cause extremely high levels 
of stress in pigs. This is classically exhibited with cold, 
stressed wean-to-finish pigs that get diarrhea shortly after 
placement. Heat stressed pigs in the summer can lead to 
depressed feed intakes and subsequent gastric ulcers.

Minimum ventilation rates
This is the quantity of air that removes the moisture and 
gas without removing excess heat. It is important to know 
the approximate cfm capacity of fan sizes so basic math 
and basic calculations can be performed (see Table 1).

Formulas you need to understand
cfm (cubic feet/min) = airspeed x inlet opening (sq ft)

sq ft inlet opening = cfm / air speed
• static pressure – direct relationship to inlet velocity

• Secondary inlet opening (to attic) should be at least 
1.5× room inlet opening

How to measure temperature

Mercury thermometer
It is important to realize that mercury thermometers re-
spond slowly and they will not pick up rapid temperature 
 fluctuation.

Room temperature probe

The temperature probe is important because it is the device 
that is driving the ventilation controller to run heaters, 
fans and curtains. Probe placement is extremely critical. 
The probe should not be in either an under-responsive or 
over-responsive area of the barn because it could drive 
the controller to do undesirable things. An example of 
an under-responsive probe location leading to wide tem-
perature fluctuation in the barn would be a probe that is 
insulated from the actual ambient environment in the barn 
such as in a PVC tube. An example of an over-responsive 
probe would be a probe that is placed in front of inlets or 
heaters. It is also important to realize that most probes 
tend to respond slowly and therefore will not pick up 
rapid temperature fluctuations within the barn similar to 
a mercury thermometer.

Temperature recording device
For years, I have used a SAPAC (Monitor Company) con-
troller with an external stainless steel probe. The monitor 
has an external start and stop button so you can program 
it before getting to the barn and turn it on just before en-
tering the barn. It can be completely submersed or wiped 
off with a disinfectant to allow for biosecurity between 
pig buildings. It has been an excellent tool to help set and 
fine-tune ventilation within the commercial nursery and 
finishing systems. It is also an excellent visual tool to help 
producers understand how the ventilation controller can 
actually affect temperature fluctuations in the barn. Many 
producers have firm beliefs of how ventilation should be 
set and we, as veterinary consultants, are not going to 
change their beliefs just by telling them they are wrong. 
We must show them. There are many other automated 
recording devices on the market. Check durability and 
response time before purchasing.

Table 1: Estimated cfm capacity of various fan 

Fans CFM 
12” 2000 
18” 3000 
20” 4000 
24” 6000 
36” 10,000 
48” 20,000 

Figure 2: Minimum ventilation rates
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Managing temperature fluctuations
It is not unusual to measure the rapid and large tempera-
ture fluctuations as in Figure 3. Understanding the fac-
tors that drive these rapid fluctuations is the first step in 
controlling the problem.

Curtain settings
Different controllers manage curtains in many different 
ways. It is critical that you develop a thorough understand-
ing of the capabilities and limitations of each controller 
system. Some advanced controllers will allow the first 
move of the curtain to be different from the rest and can 
move the curtain up faster than it goes down. Other con-
trollers are limited by simply an on time and an off time for 
both the up and down movement. Use the recorder in the 
barn and experiment with multiple settings to determine 
the best combination. The key is to let the barn react to 
the new temperature before calling for another move. Start 
with a 2” curtain move and a 2 minute wait period.

Keeping curtains up as long as possible
This is the most important step. Clearly the more cfm 
capacity per pig in the barn, the higher the outside tem-
perature can be before the curtain needs to make a move. 
Often I see barns in which total cfm capacity is not 
allowed to be used due to fans being unplugged or not 
operational, dirty fans, inlets within the room not allowed 
to open, or eave inlets plugged and not allowing air into 
the attic. Check:

• All fans operational

• All fans/shutters clean

• Inlets set so can open

• enough inlets to watch cfm total of barn  

(total cfm/800 ft/min = sq ft inlet needed)

• enough soffit inlet sq ft

(total barn cfm/500 = sq ft needed)

Bandwidths on stage 1 and stage 2 fans set too 
 tight
A bandwidth on a particular stage on a controller is de-
pendent on the number of cfms per pig within that stage. 
In general, the greater the cfm per pig on an individual 
stage, the wider the bandwidth should be. Rarely, if ever, 
should bandwidths be set less than 1°. Experiment with a 
SAPAC or similar device. Set bandwidths to higher and 
lower values and measure how the barn responds.

Incorrect probe placement
It is not unusual with some of the barns built in the late 
90’s and some remodel jobs to have the probe inside a PVC 
tube hung near the floor. This insulates the probe from 
the “real” temperature of the room and therefore allows 
wide temperature fluctuations within the barn. Often the 
probes are placed in a barn as an afterthought based on 
cable lengths and are directly in front of inlets or a heater. 
A probe that is in front of a heater will think the room is 
too warm and cause fans to ramp leading to increased LP 
usage. A probe that is in front of an inlet will think the 
room is too cool causing the heater to run.

Inlets
Incorrect inlet settings can cause a barn to fluctuate in 
two ways:

• Not having enough inlets to meet the total fan ca-
pacity of the barn will cause the curtains to come 
down sooner, therefore potentially leading to larger 
temperature fluctuations in the barn.

• Attic inlets (soffit inlets) that are plugged (made of the 

Figure 3:
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wrong material: residential material vs. bird screen) 
will cause the negative pressure within the room to get 
too high therefore causing curtains to be sucked tight 
against the barn. Even though the controller is telling 
the curtains to go down negative pressure within the 
barn is holding them up. When they finally do make 
a move, it is one big move that is too large and leads 
to too much cool air coming into the barn.

Heater setting

Large heaters with a narrow offset will lead to heat use 
after the heater is off. If the heater offset is too close to the 
set point of the room, the heat rise will trigger minimum 
ventilation to increase, leading to rapid removal of heat 
 produced.

Summary
Make sure ventilation basics are correct by trying to solve 
in factious disease outbreaks with antibiotics. Measure 
barns with tools that can detect rapid temperature fluc-
tuations. Understand the factors that drive the rapid and 
wide temperature fluctuations. Take steps as outlined 
above to make corrections. Take time to teach ventilation 
basics to barn staff so they can focus on important points 
to minimize temperature fluctuations and therefore have 
the ability to keep pigs healthy.

Figure 4
 

 


