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Knowing how much water an evaporative cooling system will use during hot weather can prove to be a very useful piece of
information. For instance, to properly size well pumps, pressure tanks and water distribution pipes, designers must know the
peak demand of pad systems on the farm because they can be responsible for 90% of the water usage on a hot summer
afternoon. Furthermore, if a producer wants to install a water treatment system on their farm they must know what the peak
water usage is to insure the system is properly sized. Though knowing peak demand is important, knowing how much water
the pads will use on a typical afternoon can also prove useful, especially if the farm is being supplied by municipal water
system where the producer is being charged for every gallon of water used.

The amount of water the evaporative cooling pads will use is primarily dependent upon three factors: outside temperature,
outside humidity and the amount of air being drawn through the evaporative cooling pads. The amount of evaporative cooling
pad on a house, within reason, has a minimal effect on water usage. For instance, increasing pad area by 20% over what is
typically recommended (1 ft* per 350 cfm of tunnel fan capacity) will increase water usage by less than 5%. While in contrast,
increasing the number of tunnel fans operating on a hot summer day 20% will increase pad water usage by 20%.

The amount of water a pad system will use over the course of day will change as both outside conditions (Figure 1) and the
number of exhaust fans operating change. As outside temperature increases, relative humidity will decrease and the amount
of water evaporating off the pads will increase (Figure 2). In addition, the number of fans operating will tend to increase as
outside temperatures increase, which further increases the amount of water evaporating from a pad system. For example, the
evaporative cooling pads might only use 1.5 gals/min (per 100,000 cfm of tunnel fan capacity) in the morning when it is 85°F
and 65% humidity, but in the afternoon this could increase to 2.6 gals/min (per 100,000 cfm of tunnel fan capacity) when the
outside temperature increases to 95°F and the humidity falls to 50% (Figure 1). Ifin the same house the number of tunnel fans
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operating increases by 30% from morning to afternoon the water evaporating from a pad system can increase from 1.5
gals/min to 3.4 gals/min (per 100,000 cfm of tunnel fan capacity) from morning to afternoon. But, during very hot dry weather
when temperatures climb above 100°F, and humidity falls well below 30% Rh, pad water usage can increase from 1.5
gals/min to 7 gals/min (per 100,000 cfm of tunnel fan capacity) from morning to afternoon.
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Figure 1. Temperature and Rh over the course of a typical summer day.
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Figure 2. Evaporative cooling pad water usage per 100,000 cfm of operating tunnel fan capacity.

Though Figure 1 illustrates a typical summer day the fact is outside conditions will vary from day to day, week to week and
year to year and as a result so will the cooling produced and water consumed by a house’s evaporative cooling system. Figure
3 was created using ten years (2007 - 2017) of hourly weather data for Athens, Georgia. The chart illustrates the range of
relative humidities that existed when the outside air temperature was 80°F and higher. For instance, over the ten-year period
when it was 90°F outside relative humidity ranged from a low 20% to a high of 65%. The variation in relative humidity would



result a variation in the cooling produced by a pad system at 80°F ranging of a low of 8°F when the relative humidity is 65%
and a maximum of 20°F when the relative humidity was 20% (Figure 4). Athigher temperatures, ie. 100°F, the outside relative
humidity tended to be lower as was the variation in humidity (20% to 35% - Figure 3). The combination of the higher
temperatures and generally lower humidities resulted in an increase in cooling ranging between 16°F and 21°F (Figure 4).
Large variations in the amount of cooling produced by an evaporative cooling pad system would of course result in large
variations in pad water usage.
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Figure 3. Historical temperature, relative humidity data for Athens, Georgia (2007 - 2017).
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Figure 4. Degrees cooling produced by a pad based on historical temperature and relative
humidity data for Athens, Georgia (2007 - 2017).



8.0
75 s
7.0
6.5 "
6.0 O |
5.5 ]
5.0 .
£ 45
f%xLo -
G35
3.0
2.5
2.0
1.5
1.0
0.5
0.0

-
a9
-
[ ]
[ ]
L ]
O R FIPSSIIEISINNITR ¢ W
o 080002 CHEONE0EEESETS B¢

80 82 84 86 88 90 92 94 96 98 100 102 104 106 108
Outside temperature (F)

Figure 5. Historical pad water usage per 100,000 cfm of tunnel fan capacity.
Athens, Georgia (2007 - 2017)
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Figure 6. Pad water usage histogram (Athens, Ga 2007 - 2017).

Figure 5 illustrates the expected water usage of a pad system, per 100,000 cfm of operating tunnel fan capacity, based on the
same historical weather data illustrated in Figure 3 (Athens, Georgia 2007 - 2017). From this chart we can see that at an
outside air temperature of 90°F pad water usage varies between 1.5 to 4.5 gals/min. If outside temperature increases to 100°F
we can expect water usage to vary between 3.5 to 5.5 gals/min. For a tunnel-ventilated house with 250,000 cfm of tunnel fan
capacity this means that the pads typically use between 8.75 (3.5 gals/min X 2.5) and 13.75 gals/min (5.5 gals/min X 2.5)
when it is 100°F outside and 3.75 and 11.25 gals/min when it is 90°F outside.



From Figure 5 it becomes clear that when outside air temperatures are 80°F or higher the potential water usage of a pad system
can vary dramatically from a low of approximately 0.5 gals/min to high of 7.5 gals/min (per 100,000 cfm of tunnel fan
capacity). But what isn’t clear from Figure 5 is what is typical pad water usage. Yes, the pads can use between 0.5 and 7.5
gals/min but how common are these water usage rates and what would be an average/typical water evaporation rate ? For that
there is Figure 6. Figure 6 is a histogram of pad water usage (gals/min per 100,000 cfm of tunnel fan capacity) that illustrates
the theoretical number of hours each summer a producer would expect various water evaporation rates from their pad systems.
Figure 6 assumes the pads are operating all summer long whenever the outside temperature is above 80°F, which of course
would be the worst case scenario. In most instances, the birds are not present in a house the entire summer or the birds are
too young to require evaporative cooling and/or the evaporative cooling system may not be operated until the outside/house
temperature is much higher than 80°F. The most important aspect of Figure 6 is not precise number of hours indicated but
rather the relative frequency of the various water evaporation rates shown. For instance, though pad water can vary between
0.5 and 7.5 gals/min (per 100,000 cfm of tunnel fan capacity) the fact is the vast majority of the time it ranges between 1.5
and 4 gals/min with an average of approximately 2.5 gals/min. Furthermore, it illustrates how rare the peak water usage rates
are. Yes, the peak water usage would be approximately 7 gals/min, but it only occurs a couple of hours each year. The more
typical maximum pad system water usage rate would be closer to 4 to 5 gals/min at around 50 hours per year.

How much does an evaporative cooling pad water usage profile vary from location to location? Not as much as you may
think. For instance, there are minimal differences in the both the peak and the average pad water usage for various poultry
growing areas around Georgia (Figure 7). The most significant difference between the profiles is, as you might expect, that
the total number of hours of operation is higher in the southern areas of the state where temperatures tend to be higher. Even
when you compare most major poultry growing areas across the U.S. pad water usage profiles tend to be similar in shape
(Figures 7 - 11). The most notable differences in water usage profiles are for the far western and northern states (Figure 12).

In California water usage will tend to be dramatically higher than most poultry growing areas due to very hot and dry
summertime conditions. In Minnesota, though the shape of the profile is similar to other regions, evaporative cooling pad
water usage will tend to be very low because of the relatively low summertime temperatures.
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Figure 7. Pad water usage histogram (Georgia 2007-2017).



Evaporative Cooling Pad Water Usage Per 100,000 cfm
(Alabama 2007 - 2017)
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Figure 8. Pad water usage histogram (Alabama 2007 - 2017).

Evaporative Cooling Pad Water Usage Per 100,000 cfm
(Arkansas 2007 - 2017)
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Figure 9. Pad water usage histogram (Arkansas 2007 - 2017).
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Evaporative Cooling Pad Water Usage Per 100,000 cfm
(North, South Carolina 2007 - 2017)
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Figure 10. Pad water usage histogram (North and South Carolina 2007 - 2017).
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Evaporative Cooling Pad Water Usage Per 100,000 cfm
(Texas, Oklahoma 2007 - 2017)
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Figure 11

. Pad water usage histogram (Texas, Oklahoma 2007 - 2017).




Evaporative Cooling Pad Water Usage Per 100,000 cfm
(California, Maryland, Mississippi, Minnesota 2007 - 2017)
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Figure 12. Pad water usage histogram (California, Maryland, Mississippi, Minnesota 2007 - 2017).
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