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When you think about circulation or exhaust fans do you think in terms of a single
thermostat setting? Probably not. Typically fans are brought on in stages. The
hotter it gets, the more fans that are turned on. But, when thinking about evaporative

cooiing system {pads/foggers}, which can potentiaiiy do nearly as much cooling as |
fans, most people do tend to think in terms of single thermostat setting, ie. 85°F.

Though much of the time a single thermostat setting for evaporative cooling systems
works fine, it can lead to problems such as excess litter moisture and insufficient
cooling ability. These two problems may seem opposite in nature, but they are both
due to the evaporative cooling system not being in tune with outdoor conditions,
namely air temperature and relative humidity.
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Figure 1. Air Temperature and Relative Humidity Interaction
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We are all well aware of the fact that outside air temperature is not constant. On a
typical summer day it will vary about 20°F from day to night. What is not so well
known is that outdoor relative humidity (Rh) is also not constant. In fact, it changes
two to three times as much as air temperature on any given day.

For the most part, outside temperature reaches a high during the mid-afternoon and
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opposite. It reaches a low during the mid-afternoon and a high just before daylight
(Figure 1). The two are inversely related: the higher the temperature the lower the
relative humidity, the lower the temperature the higher the relative humidity.
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Figure 2. Relative Humidity Versus Temperature.

The extent to which relative humidity decreases through the day can be affected by
weather systems and proximity to large bodies of water. If a weather system moves
in that has a lot of water associated with it already, the drop in humidity will not be
as great. If the house is located near an ocean, the decrease in relative humidity
throughout the day will not be as dramatic because of the amount of moisture that
will be evaporated into the air from the body of water. Nevertheless, the fact remains
that relative humidity does drop as air temperature increases.



The reason for this inverse relationship between temperature and relative humidity is
that as air temperature rises its ability to hold moisture is increased. In fact, for every
20 degree rise in temperature the moisture holding ability of air doubles. Forinstance,
if the air temperature was 70°F and RH was 100% at 5 a.m. and the temperature
increased to 90°F at noon, the moisture holding ability of the air would double. As
a result, the air would now hold only half of the moisture it is capable of holding and
the relative humidity of the air would theoretically drop to 50% (Figure 2).

The fact that relative humidity drops as air temperature increases allows producers to
use fogging nozzles and evaporative cooling pads to help reduce heat stress. The
hotter the day, the dryer the air becomes, and the more cooling that can take place
through the evaporation of water.

A good rule of thumb to follow is that outside air temperature should be above 85°F
and humidity below 75% before foggers or evaporative cooling pads are used. For
the most part, you can use air temperature as a guide on how to use your evaporative

cooiing system. By the time the outside temperature reaches 85°F outside, humidity
is almost always below 75%. The two go hand in hand.
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Figure 3. Staging Fogging Systems.




It is important to realize that 85°F is only a "starting” point for evaporative cooling.
As air temperature continues to rise, relative humidity continues to fall. In order to
maximize the efficiency of an evaporative cooling system, it must be able to take
advantage of this further drop in relative humidity. For instance, in a house with
fogging nozzles, 30 could be used at 85°F and another 30 at 90°F (Figure 3). If all
60 nozzles were used when air temperature first reached 85°F, the humidity would

nnt ha lnw anniinh tn allnw all tha watar tn avannrata laadinn to wet littar
UL WY UYY Tnivuyil WU anUvy din uic vwaltd WU TVapUidlwg, ivaunny VYLIL IILLAAT s

Conversely, if only 30 nozzles were used at 90°F there would not be enough moisture
added to get the house temperature down to a desirable level.

A similar situation exists in houses with evaporative cooling pads. Interval timers are
used on circulation pumps to minimize pad run-off. The timers are typically set so
that the pads just about dry out by the time the pump turns back on. If the timer was
adjusted when it was 85°F and air temperature were to increase to 90°F, the pads will
dry out long before the pump comes back on, limiting the amount of cooling
produced This potential probiem can be avoided if the interval timer is by-passed as
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air temperature rises above S0°F.

One point to keep in mind, on what most people would consider a very humid day,
relative humidity still drops as temperature increases. It may feel like the humidity is
90 percent, but in reality it is most likely between 50 to 60 percent. On these days
you will probably be unable to run your evaporative cooling system wide open without
causing excess moisture problems.
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