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°F 20% 30% 40% 50% 60% 70% 80% 90% 100%

10° 0.002 0.003 0.005 0.006 0.007 0.008 0.009 0.010 0.012

20° 0.004 0.006 0.008 0.010 0.011 0.013 0.015 0.017 0.019

30° 0.006 0.009 0.012 0.015 0.018 0.021 0.024 0.028 0.031

40° 0.009 0.014 0.018 0.023 0.028 0.032 0.037 0.041 0.046

50° 0.013 0.020 0.027 0.034 0.041 0.047 0.054 0.061 0.068

60° 0.019 0.029 0.039 0.049 0.058 0.068 0.078 0.088 0.098

70° 0.028 0.041 0.055 0.069 0.083 0.097 0.111 0.126 0.140

80° 0.038 0.058 0.077 0.097 0.117 0.137 0.157 0.177 0.198

90° 0.053 0.080 0.107 0.135 0.162 0.190 0.218 0.247 0.276

100° 0.072 0.109 0.147 0.185 0.223 0.262 0.301 0.341 0.382

 
Controlling Humidity in Turkey Houses  
 
By Michael Czarick, Extension Engineer. The University of Georgia 

 
As a general rule, for every pound of feed a turkey 
eats it will drink a little over two pounds or about a 
quart of water.   As birds get older, feed consumption 
increases dramatically and so does the amount of 
water they drink.  For example, 10,000 ten-week-old 
birds will eat over six tons of feed a day and drink 
over 14 tons of water a day.  At the end of a 15-week 
flock, 10,000 males will have consumed over 180 
tons of feed and over 400 tons of water! 
 
Where does the water go?  Actually, a small 
percentage of this water is retained by the birds, 
approximately 45% is exhaled into the air in the form 
of water vapor and approximately 55% is deposited 
into the litter in the form of feces.  When a grower 
operates fans or lowers the curtains, the moisture-
laden air in the house is replaced with drier outside 
air, thereby removing water from the house.  The 
drier air that the fans/curtains bring into the house will 
not only pick up water that the birds are placing into 
the air but also remove water from the litter, keeping 
it drier.  Of course, if a producer does not bring in 
enough fresh air, water will build up in the air as well 
as in the litter, leading to house sweating and litter 
caking. 
 
Relative Humidity 

All air contains some amount of invisible moisture.  
We generally describe how much moisture is in the 
air in terms of relative humidity.  But we must keep in 
mind that the moisture holding ability of air is not 
constant, it changes with temperature.  Warmer air 
can hold more moisture than cooler air.  In fact, for 
every 20°F increase in air temperature, the moisture 
holding ability of air approximately doubles.  So, 60°F 
air can hold twice the moisture as 40°F, which can 
hold twice the moisture of 20°F, and so on. 
 

The actual amount of moisture that is contained 
within a 1,000 cubic feet of air at various 
combinations of temperature and relative humidity 
can be found in Table 1.   From Table 1 it can clearly 
be seen that maximum moisture holding ability of air 
(Rh=100%) changes quite dramatically with 
temperature.   
 
For example, 100°F air can hold over twelve times 
the moisture as 30°F air can.  Since the moisture 
holding capacity of air changes with temperature, the 
amount of moisture that is in the air when the relative 
humidity is 50%, is not the always the same.  So if 
outside it is 40°F with a relative humidity of 50% and 
inside it is 80°F with a relative humidity of 50%, even 
though the relative humidity is the same, the air 
inside the house actually contains over four times the 
amount of moisture per 1,000 cubic feet than the air 
outside the house. 

Table 1.  Gallons of Moisture per 1000 Cubic Feet of Air 
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Cold and Wet Weather 

Once you realize that the moisture holding ability of 
the air changes with temperature, and that humidity 
is a relative concept, you can begin to understand 
how you can remove moisture from a house even 
when it is cold and rainy outside.  If it is 40°F and 
rainy (100% Rh) many producers believe that 
ventilation rates should be decreased because, after 
all, what is the point in bringing saturated air into a 
house where the relative humidity may only be 60%?   

One must keep in mind that the moisture holding 
ability of air changes with temperature and that in fact 
even though the relative humidity of the outside air 
may be higher than that inside, the outside air can 
actually be drier if it is significantly cooler outside 
than inside.  For instance, if it is 80°F inside and the 
relative humidity is 60% there are 0.117 gallons of 
water in every 1,000 cubic feet of air.  This means 
that there is actually three times the amount of water 
in every 1,000 cubic feet of air inside the house than 

 

outside when it is 40°F and the relative humidity is 
100% (0.046 gallons/1,000 ft3 of air).  So for every 
1,000 cubic feet of “dry” inside air you exchange with 
“wet” outside air, you are actually removing 0.071 
gallons (9.1 ounces) of water from the house. 

It is important to realize that drying will only take 
place if the cold incoming air is warmed before 
moving down to bird level.  If sidewall curtains are 
cracked, the cool air will quickly fall to the floor before 
mixing with the warmer, drier air next to the ceiling.  
This is why it is best to use exhaust fans and air 
inlets so that air entering the house can be directed 
toward the ceiling to increase warming before moving 
to the floor level, see Figure 1.  If you do not have 
exhaust fans, circulation fans should be used to 
move the warmer air from the ceiling over to the side 
walls.  Circulation fans during cold weather should be 
directed upward or raised toward the ceiling to insure 
that air movement at bird level is not excessive.  
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Poor air flow – sidewall curtain leakage. 

Good air flow – ceiling inlet air flow. 
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This optimal air flow pattern keeps the air away from the birds as 

long as possible.  It maximizes heating and the moisture holding 

ability of the air and it minimizes drafts. 
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Figure 1.  House Air Flow Patterns 
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Maintaining Dry Litter 

Monitoring relative humidity is a good way to make 
sure that the air in your house can remove moisture 
from the litter.  Ideally, the relative humidity should be 
between 50% and 70%.  If relative humidity is below 
50% you can dry out the litter too much leading to 
dusty conditions.  If relative humidity is above 70% 
for a prolonged period, litter caking and house 
sweating can occur. 
 
It is important to keep in mind that warmer air holds 
more moisture than colder air when you are trying to 
keep your litter dry.  For instance, let’s say you had 
mid-aged birds and your house temperature was 
70°F and the relative humidity was 65%.  You noticed 
that litter was starting to get a little damp and wanted 
to dry it out before it slicked over.  You turned down 
your minimum ventilation fan thermostats to 65°F to 
bring in more air.  Since the temperature of the air is 
lower, the moisture-holding ability of the air would 
also decrease, resulting in the relative humidity 
increasing to approximately 78%.  This will make it 
more difficult to remove water from the litter.  Yes, 
you would bring in more air which would help to 
some extent, but the downside is the higher relative 
humidity would make it more difficult to pull the water 
out of the litter. 

 

On the other hand, let’s say we increased the house 
temperature just 3°F and left the minimum ventilation 
fan settings the same.  The relative humidity would 
decrease to approximately 58%, making it 
significantly easier to draw water out of the litter.  
Another option would be to leave the house 
temperature the same and to turn up the minimum 
ventilation fan settings.  This also would work 
provided that we do not let the house temperature 
fall.  In some instances this will mean adding heat to 
the house in order to maintain the desired house 
temperature.    
 
Summary 

The key to keeping a house dry is the quality of air, 
not the quantity of air.  Bringing in a lot of cold air and 
letting our house temperature fall does not usually 
work as well as bringing in a moderate amount of air 
and warming it. 
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