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Setting up a modern broiler house can seem like an overwhelming task at first.    How many inlets should I use? What
is the correct static pressure? Which fans should I use for minimum ventilation?  These are just a few of the questions
to be answered.  Then of course there are questions related to the environmental controller:  What is the best way to
set timer fans/cooling fans to minimize fuel usage but at the same time maintain the best brooding conditions? Which
sensors should be used to control house temperature?  At what temperature should the brooders/furnaces turn on relative
to the target temperature?  What determines the proper timer fan settings?  The purpose of this newsletter is to cover
the “how’s” and “why’s” of operating a modern broiler house during cold weather, starting day one, all the way until
the day the birds are sold.  Though all houses are different, and slight changes may be needed, these guidelines will
provide a point from which to start that should help to avoid some of the major problems typically encountered by
broiler producers.

Getting Started...

When it comes to setting up a modern broiler house, if you understand how to set up and operate a house during partial
house brooding the remainder of the growout will be a breeze.  This is because at no other time during a cold weather
growout can ventilating and/or heating incorrectly cost you so much in terms of both fuel usage and bird performance.
Variations in house temperature of five degrees that would be considered normal later on during the growout can have
a dramatic effect on a day old chick.   Ammonia levels that would barely affect the performance of a seven-week-old
bird can reduce weight gains of week-old chicks by up to 20%.   Air movement that older birds would barely notice
can produce a significant wind-chill effect on young chicks even if it is warm.   As a result, during brooding, it is all
about the fine details.  Getting the maximum control over house temperature as well as air exchange is the goal.  To
accomplish this goal the heating system must be installed and controlled properly, the air inlets need to be operating
at their peak efficiency, and last but not least, the environmental controller must be set to coordinate the operation of
the equipment to maintain optimal growing conditions without using an excessive amount of fuel.

House Tightness and Air Inlets

Air inlets are a crucial part of a modern broiler house’s environmental control system.  Air inlets allow air drawn in by
exhaust fans to be directed along the ceiling to mix with the hot air produced by the birds and brooders/furnaces.  (It
is important to keep in mind that 50% or more of the heat produced by brooders and furnaces ends up at the ceiling,
which results in the temperature of the air at the ceiling being 20oF or warmer than at floor level.)   As the air entering
through air inlets moves along the ceiling it not only heats up but also becomes “drier.”  This is because for every 20oF
we heat the incoming air, the moisture-holding ability of the air doubles.  So if it is 40oF and raining outside (100% Rh),
and we heat the incoming air to 80oF by moving it along the ceiling, the moisture holding ability of the air quadruples
resulting in the relative humidity of the air decreasing to 25%.   Now, when the incoming air moves down to bird level
not only will it be warm, but dry as well.
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                                                Proper inlet air flow

Cold air entering through cracks in side wall and around loose fitting curtains
falling to the floor.

In order to insure maximum heating and drying of all incoming air, we have to make sure that all the air brought in by
exhaust fans travels along the ceiling until it makes it to at least the center of the house.  The following steps must be
taken to accomplish this goal:

1) Make sure your house is as tight as possible.  In order to effectively power ventilate during brooding it is crucial
that you are able to obtain a static pressure of at least 0.13" with just two 36" fans (one on each side of the brooding
curtain) with all the inlets closed.  If you cannot obtain a pressure of 0.13", this  indicates there are enough excess
cracks in your houses to supply all the air the two 36" fans require without even opening the air inlets.  Because
of these cracks, it will be difficult to effectively use air inlets because if the inlets are opened, the static pressure
will decrease to the point at which the air will come in too slowly to create proper air mixing.   Poor air mixing will
lead to drafts and cold chicks.
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Poor inlet air flow due to excessive leakage through cracks and loose fitting
curtains

For instance, let’s say you turned on two 36" fans and you could only obtain a static pressure of 0.07" with all the
inlets closed.  It is important to realize that though it may appear that the fans are not pulling any air into the house,
actually each fan is pulling 10,000 cubic feet of air each minute.  The problem is the fans are pulling in fresh air
through cracks and not through the inlets, and as a result, cold air is not being thrown along the ceiling to mix with
the hot air that collects there during brooding.  If you were to open the inlets a couple of inches, the situation would
not be improved.  When the inlets are opened in a leaky house, the static pressure decreases to very low levels (less
than 0.05").  Even though you are now bringing in a portion of your fresh air through the inlets, it still will not be
thoroughly mixed with the hot air at the ceiling because as the static pressure decreases the speed at which the air
enters the house decreases.  To make it to the center of the house where much of the heat produced by your heating
system ends up, the air needs to enter with a speed of at least 900 ft/min which requires a static pressure of 0.08"
or higher.  With a static pressure of 0.05 or less, the air will likely only make it to about the feed line before
dropping to the floor.  Yes, the air will heat up a little during its short trip the along ceiling, but it can still cause
drafts that will adversely affect chick performance possibly resulting in increased mortality, and decreased feed
conversions and weight gains.

The other important fact to remember is that simply opening the inlets does not mean that all the air is now entering
through the inlets and not through the cracks.  Though the amount of air entering through the cracks is decreased
in a loose house with the inlets open, probably better than half of the air the fans are pulling in is still entering
through cracks in the side wall.

The key thing to keep in mind is that the higher the static pressure you can obtain with the two 36" fans the more
air will be entering through the inlets and lower the amount of air which will enter elsewhere.  For instance, if you
can obtain a static pressure of 0.20" with two 36" fans you can pretty much be assured that virtually all the air the
fans are bringing in will be entering through the inlets and not cracks in the side wall.

Could you turn on a third 36" fan to increase the pressure in the house to where you could open the inlets without
dropping the pressure to detrimental levels?  Sure, and this is what many producers do in looser houses.  But the
fact remains that a large percentage of your air is still entering through the cracks and not coming in through the
inlets where it can be properly mixed with the hot air near the ceiling.
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Using more fans for minimum ventilation to obtain the proper static pressure and
inlet opening does not eliminate air entering through cracks and around loose
fitting curtains. 

Leakage at the bottom of the end
wall door

Fan shutters can be a significant
source of air leakage

Dust at the top of side wall curtain
indicating air leakage

Another problem with using a third 36" timer fan is that every time they come on you are bringing in a fairly large
volume of cold air which tends to drop the house temperature and increase fuel usage.  Yes, of course, with three
36" fans you would have a lower timer fan setting than with two, but the fact remains that 30,000 cubic feet of air
(three 36" fans) is a lot of air to bring into a house at one time.  The larger volume of cold air brought into a house,
the more likely house temperature will drop below your target temperature and the more likely the
furnaces/brooders will turn on.  Think about it...30,000 cubic feet of air is roughly 30% of the total volume of air
that is in the brooding area of the typical 500' house.  This is why we want to use as few timer fans as possible. 
Ideally, we want to bring in a smaller volume of air over a longer period rather than a larger volume  over a shorter
period.

If a third 36" fan is required to obtain the desired inlet opening and static pressure combination, it is best if it is on
the nonbrooding end.  This is because when a third 36" fan is used on the brooding end you will tend to pull cool,
ammonia-laden air from the nonbrooding end into the brooding end of the house.  Using a third 36" fan should
be viewed as a temporary measure.  Every effort should be made to work on getting the house tighter so that just
the two 36" fans can be used for minimum ventilation.  Some ways to look for leakage:

a) Place your hand on your side wall curtains.  Do you feel a draft?  Make sure the curtain is held snugly
against the side of the house.

b) Examine the top of your side wall. Are there any cracks where cold air is being drawn in? 
c) Does your tunnel curtain seal tightly at the top and bottom?
d) Are your tunnel fan shutters leaking? 
e) Do your end wall doors close tightly?
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Inlets latched closed on nonbrooding end

Side wall inlet latch

Before you start looking for leakage, it is important to make sure your 36" fans are well maintained.  If the
shutters are dirty or the belts are worn or loose, the air-moving capacity of the timer fans can be reduced 30%
or more, thus giving the illusion that the house is looser than it really is.  Furthermore, make sure the fan is
installed tightly against the side wall.  If there is a gap between the side wall and the fan housing, the air moved
by the fan will not be exhausted from the house but reenter the house through the crack.

2) When half-house brooding, latch closed the inlets on the nonbrooding end of the house.  There are a number of
reasons why inlets should be latched closed on the nonbrooding end.  First and most importantly, allowing the
inlets to open on the nonbrooding end can result in very low temperatures on the brooding end.  Low
temperatures on the nonbrooding end not only can lead to the freezing of water lines but lowers the amount of
ammonia which will be “burned off” during the days prior to the birds being turned out into full house.  The
warmer the nonbrooding end of the house is kept the greater the amount of ammonia that will be “burned off”
prior to moving the birds out so when the birds are turned out there will be less ammonia to deal with.   

Another potential problem with leaving inlets open in the nonbrooding end is that the amount of air the birds are
receiving from the two minimum ventilation fans is cut in half.  You have to keep in mind that if the inlets are left
open on the nonbrooding end the 36" fan on the nonbrooding end will only bring fresh air into the nonbrooding
end.  For instance, it is generally recommended that producers run two 36" fans at least 30 seconds to one minute
out of five.  If the inlets are opened on the nonbrooding end these minimum ventilation settings would have to be
doubled to one minute out of five in order to maintain proper air quality.

One advantage of latching closed the inlets on the nonbrooding end of the house is that you will end up pulling
some of the heat around the brooding curtain to the nonbrooding end prior to exhausting it.  Though this heat will
typically only increase the temperature of the nonbrooding end around five degrees it is five degrees, that you did
not have to pay for which will help in the “burning off’ of ammonia.  It is important to note running one 36" fan
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Inlets latched closed on exhaust fan side of a house

Inlets latched closed - staggered 

   1 ½" side wall inlet opening        1" ceiling inlet opening

on the nonbrooding end and pulling a little heat to the nonbrooding end is not the same as only using two 36" fans
on the nonbrooding end and none on the brooding end.  In this scenario, all the air moved by the exhaust fans is
brought to the nonbrooding end of the house which can lead to condensation problems.  This method of ventilating
will be discussed in more detail later.

3) Latch closed half the inlets on the brooding end of the house (this can be either all the inlets on  the north or south
side of the house or the inlets can be staggered).   A modern broiler house typically has 50 to 70 side wall inlets.
This number of inlets is primarily required for older birds during warm weather when you may be operating your
36" fans as well as a significant portion of your tunnel fans through the inlets.  When all the inlets are used during
cold weather, optimum air mixing may not take place.  In order to obtain proper air mixing, it takes the proper
combination of inlet opening and static pressure.  For instance, a static pressure of 0.10" will insure great air speed,
but if your inlets are only opened 1/4", the air jet does not have enough mass to make it to the center of the house
along the ceiling to help push the warm air down toward the floor.   Likewise, a 1 ½" side wall opening is a perfect
cold weather opening and will provide sufficient air mass, but if the static pressure is only 0.05", it will not have
sufficient speed to make it to the center of the house.  To obtain optimal air mixing it takes a static pressure of
at least 0.08" and a side wall inlet opening of approximately 1½" to 2" (or a ceiling inlet an opening of 1" to
1 ½").
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                                                    Air entering through staggered inlets

                                        Air entering through inlets on one side of a house

The problem is that in the average house if all the inlets are used on the brooding end, two 36" fans will only
draw enough air from the house to get the inlets to open less than a ½” at a static pressure of 0.08".  By closing
half the inlets what you will end up with is the same pressure and twice the inlet opening.  If the inlets open too
much, the pressure can be raised to reduce the inlet opening to the proper size.  It is important to keep in mind
that 0.08" pressure is the minimum static pressure.  Static pressures as high as 0.13" are permissible and are
actually optimal during very cold weather, again providing you have the proper inlet opening.

It is important to realize that just because you may be using half of your inlets, it doesn’t necessarily mean that
you will have poor air distribution.  First, the air entering through an inlet does not move across the ceiling and
then stay on the opposite side of the house from where it entered.  As it moves to the floor it moves both toward
the opposite side wall, as well as, toward the side wall from where it came providing wall-to-wall distribution
of fresh air.  Secondly, as the air moves across the house it spreads out longitudinally. So, though the air starts
with a  four or five foot width, by the time it makes it to the center of the house it will be 10' to 15' in width.  So
whether you use inlets on one side of a house or staggered you will find that as long as you get the proper inlet
opening and static pressure combination you will have few fresh air distribution problems. 
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Staggered inlet air distribution - top view

It is important to note that in exceptionally tight houses where producers can obtain over 0.20" of static pressure
with two 36" fans and inlets closed (i.e., totally enclosed houses) the need to latch closed inlets on the brooding
end  can be significantly reduced.  Producers may find that they may only have to latch closed just a few inlets,
or possibly none at all, to obtain the proper inlet opening/static pressure combination when using two 36" fans
for minimum ventilation.

Another exception of latching closed inlets on the brooding end would be during very hot weather when more
than just a few fans may be needed to keep the chicks comfortable.  When half of the inlets are latched closed
on the brooding end it limits the number of fans which can be operated.  For instance, with half the inlets latched
most producers will find they can operate at the most four 36" fans.  If additional fans were programed to turn
on there would be insufficient inlet opening for the fans, resulting in excessive static pressures and an inability
to cool the birds.  As a result, it is often best not to latch closed any inlets on the brooding end during very hot
weather.    

4) Set the low and high limits of your inlet controller for a static pressure of 0.08" and 0.11", respectively.  These
settings can be raised or lowered a point or two in order to obtain the proper inlet opening.  It is important to note
that if the range is set too tightly (less than three points i.e, 0.08 and 0.09"), the machine will tend to constantly
adjust the inlet as even the slightest outside wind changes the pressure on the house.  The constant adjusting of
inlets can dramatically reduce the life of cables and inlet machine motors.

During the summer, the static pressure minimum and maximum settings can be decreased to 0.06 to 0.09"
respectively.  A lower static pressure is permissible because during the summertime the air is warmer and much
lighter so the air does not need to enter the house with as much speed to make it to the center of the house.  To
prevent the inlets from opening too much when the pressure is lowered, you may find it necessary to open
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Uniform ceiling inlet opening

Cassette tape hanging from ceiling with exhaust fans off

additional inlets (possibly all) on the brooding end of the house.  As mentioned previously this is actually
beneficial because during very warm weather you may find the need to turn on additional 36" fans or even a 48"
fan to produce the desired amount of cooling.  

5) Go through the house and make sure your inlets are opening the same amount when the minimum ventilation fans
come on.  In order to maintain uniform house conditions, it is crucial that all air inlets open the same amount.
A ½" difference may not seem like much, but when the inlets are only opening 1" or so a ½" difference can result
in the birds in one area of the house receiving 50% more air than those in another area.  This can lead not only
to a difference in air quality down the length of the brooding area, but can also result in brooders in one area of
the house running excessively.

6) Check the air flow pattern of air as it enters through the inlets by attaching cassette/surveying tape to the ceiling
in front of a couple of the inlets.  Placing a 12" length of cassette tape at 4', 8', 12', and 16' from the inlet along
the ceiling can provide a very good visual check of how far the air is moving across the ceiling.  If the inlet
opening is too small or the pressure is too low, the pieces of cassette tape toward the center of the house will not
move.  If both are set properly, the pieces of cassette tape at the center of the house will move just a little.  By
experimenting with different inlet opening/static pressure combinations and observing the pieces of cassette tape
you will be able to fine the setup that will work best for you during cold weather. 
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Cassette tape moving with incoming inlet air
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  Condensation on dropped ceiling
Conduit rusting from excessive
condensation

Minimum Ventilation Fans During Partial House Brooding

Though 48" fans can be used for minimum ventilation, 36" fans offer more flexibility.  Ideally, a modern broiler
house should have four 36" fans for minimum ventilation, two on the brooding end and two on the nonbrooding end.
Their precise placement is somewhat flexible.  Traditionally, 36" fans have been evenly spaced down one side of a
house, but many producers have found that by having one or two 36" fans on each end wall of a house can be
beneficial.  Minimum ventilation fans in the end walls still allow producers to pull in air evenly throughout their
houses while at the same time helping to draw heat into the ends of the house, which often tend to be cooler than the
rest of the house due to leakage.

1) During cold weather it is best to use two 36" fans, one on the brooding end and one on the nonbrooding end of the
house for minimum ventilation.  Using a timer fan on each end of a house will minimize the possibility that cold
air from the nonbrooding end will be drawn into the brooding end of the house when the fans come on.  Though
the 36" fan on the nonbrooding end will pull a good part of the air it needs from cracks on the nonbrooding end,
it will still pull a little air from the brooding end from around gaps in the brooding curtain.  As a result, instead
of the brooding curtain area tending to be cool and drafty, the fan on the nonbrooding end will tend to pull warm
air into this area making it warmer and drier. 

2) Avoid using only 36" fans, or a single 48" fan on the nonbrooding end for minimum ventilation during cold
weather.  Many producers have discovered that in their tighter houses they can use exhaust fans on the
nonbrooding end of their houses to ventilate the brooding end of their houses.  The fans draw air through the inlet
on the brooding end (inlets on the nonbrooding end are closed), which mixes with the air next to the ceiling, and
then very slowly moves to the nonbrooding end around a slightly loosened brooding curtain.  Though this
method can be used during warmer weather, problems can be encountered during cold weather.   During cold
weather when a large amount of warm moist air from the brooding end of the house is drawn into the
significantly cooler nonbrooding end, the moisture in the air will condense on the ceiling, walls, and litter.  The
moisture can lead to significantly wetter litter on the nonbrooding end, leading to increased ammonia production
and caked litter.  Furthermore, in extreme instances there can be enough condensation as to cause electrical shorts
harming equipment and possibly causing fires.
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3) If a single 36" fan is used for minimum ventilation the brooding curtain must be made very tight.  When there is
not a second 36" fan operating on the nonbrooding end of the house in conjunction with a fan on the brooding
end there is a lot of pressure on the brooding curtain.  In fact, the pressure on the brooding curtain is roughly
equivalent to a 10 mph wind blowing on the curtain.  Not only the edges of the curtain have be held in place but
support cables  running across the center of the brooding curtain may be required to hold the curtain in place.
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          18" circulation fans               “Paddle fans”

Survey tape showing air flow along ceiling
with paddle fan operating in reverse

Circulation Fans During Brooding

Though temperature stratification is reduced through the use of side wall inlets, there can still be a significant amount
of heat at the ceiling going unused.  Circulation fans have proven to be a very effective way of not only increasing
floor air temperatures but reducing fuel usage as well.  The key to operating circulation fans is to move the hot air
off the ceiling without causing drafty conditions at floor level.  The best way to operate circulation fans during
brooding depends on the type of circulation fan being used.  

1) Regardless of the type of circulation fans, they should operate continuously when preheating a house.  Running any
type of circulation fan during preheating will help to move the hot air near the ceiling down to floor level where
it is needed to help warm the litter.  Studies have shown that running circulation fans during preheating can
dramatically decrease the time required to bring the floor up to the proper temperature. 

2) In most instances paddle fans should be operated so that they blow air towards the ceiling and not the floor.  The
key to using any type of circulation fan during brooding is to get the warm air next to the ceiling down to floor
level without causing a draft.  When paddle fans are directed to blow air toward the floor, they do a great job of
breaking up the stratification, but the air speed at floor level can be well over 500 ft/min.  Even if the air
temperature at floor level is in the low nineties, this level of air movement can still create an uncomfortable  draft
for chicks.  The problem is that if the speed of the fan is turned down to the point where no draft is created, the
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fan will be ineffective at bringing the hot air down to floor level.  As a result of these potential problems, most
producers find that paddle fans work best when running in reverse.  When running in reverse, the hot air collected
at the ceiling moves along the ceiling over and down to the sidewall.   When running paddle fans in reverse, check
for excessive air movement at the side wall.  If it feels drafty, decrease the speed of the paddle fans.

3) 18" or 24" circulation fans should not be run continuously when chicks are present during brooding.  In most
houses, 18" or 24" fans can move all the hot air off the ceiling in less than 30 seconds.  As a result, operating
circulation fans more than 30 seconds is not only unnecessary but also can lead to drafty conditions.  Keep in mind
that even 90oF air blowing over a young chick is considered drafty.

You may want to consider placing a temperature sensor at the peak of the ceiling in front of one of the circulation
fans.  The circulation fans could then be set to operate if the air temperature at the ceiling is six degrees or more
above the desired room temperature.  In this setup, the circulation fans would be more self regulating.  The greater
the amount of hot air at the ceiling, the more they would run.  Conversely, if there were not hot air at the ceiling
they would not run, which would reduce the possibility of creating drafty conditions.
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Environmental Controllers
 

An environmental controller is the key to controlling conditions within a poultry house throughout the year.  By
coordinating the operation of fans, brooders, inlets, tunnel curtains, and evaporative cooling pads, they allow the
producer unprecedented control over the environment within a house.  But with a high level of control comes a high
level of responsibility.  Though modern environmental controllers may appear “intelligent,” they are in fact quite the
opposite.  They will only do what they are instructed to do.  You “tell” them to do something “wrong,” they will do
it without question.  So it is up to you to determine if the fans, brooders, inlets, etc. are set to produce the desired
conditions without resulting in high energy costs.   

Sensors and Heating Zones:
A poultry house environmental controller’s temperature sensors are like its eyes.  In order for the controller to properly
control the environment within a poultry house, it must be able to “see” what is happening throughout the house.  For
instance, if a house has only one temperature sensor, a controller can only see what is happening in one very small
area of the house.  This means that conditions in another area of the house may be very different and the controller
may not be aware of it.  On the other hand, a controller does not need twenty temperature sensors to get an accurate
picture of what is happening throughout the house.  You could think of it as how many places you personally would
have to stand in a house to get a good idea of what is happening.  In most cases five or six locations throughout the
house would prove sufficient, and therefore five or six temperature sensors are required in order for the controller to
get a good picture of what is happening over the length of a poultry house.

The exact number and placement of temperature sensors in a broiler house are largely determined by the number of
heating zones a house has.  A heating zone is an area of a house where all the brooders or furnaces are wired together
and are controlled as a single unit.  For instance, if there were two furnaces on the nonbrooding end of a house and
they were wired together that would be a single heating zone, and only a single sensor would be required to control
them.  If they were wired individually, there would be two heating zones on the nonbrooding end of the house and
each would need its own temperature sensor in order for the nonbrooding end to be properly controlled.

One of the keys to making zone-controlled heating work is getting the right number of brooders or furnaces in each
heating zone.  For instance, if furnaces are used for brooding, there should be one heating zone for every furnace (i.e.,
four furnaces in the brooding end, four heating zones, and therefore four temperature sensors).  When it comes to
radiant brooders there should be a maximum of five brooders per heat zone.  Therefore, in a  house with fourteen
radiant brooders on the brooding end there should be a minimum of three zones of radiant brooders (four or five
radiants per zone) with one temperature sensor for each zone.  In the case of conventional brooders, there should be
a maximum of seven brooders per zone.  In many modern broiler houses there may be over 24 brooders in the
brooding end of the house, requiring a minimum of four heat zones.
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Heating zones in a house with pancake brooders on the brooding end and furnaces on
nonbrooding end
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Heating zones in a house with radiant brooders on brooding end and furnaces on nonbrooding
end
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 Heating zones in a house with furnaces on the brooding and nonbrooding ends

There are two reasons why the heating system should be broken into zones.  First, in most cases you do not want more
than 200,000 Btu’s/hr of heat capacity coming on at one time (one furnace = 200,000 Btu’s/hr, five radiant brooders,
five  X 40,000 Btu’s/hr = 200,000 Btu’s/hr; or seven conventional brooders, seven X 30,000 Btu’s/hr = 210,000
Btu’s/hr) because you can easily overheat the house and cause the exhaust fans to come on to cool the house back
down.  For instance, let’s say you wanted 90oF in a house with 26 conventional brooders.  The house temperature
drops to 89oF and the controller turns on all 26 conventional brooders at one time, putting nearly one million Btu’s
of heat into the house almost instantaneously.  The house temperature will rise back to 90oF very quickly and by the
time the controller turns the heat back off, the house temperature could rise to 92oF or more, causing the exhaust fans
to come on to cool the house back down, leading to excessive fuel usage and drafty house conditions. 

The second reason for the heating system to be broken up into zones is that different areas of a house need different
amounts of heat.  For instance, the brooders/furnaces often have to run more in the tunnel curtain area of the brooding
end than the brooding curtain area because the tunnel curtain area is often larger and leakier than the brooding curtain
area.  On the other hand, brooders/furnaces have to run less in the center of the brooding area than at either end,
because the brooders/furnaces in the center do not have to contend with cold air leaking in from around the brooding



-17-

Sensor at proper height
for chicks

Sensor too close to
chicks

curtain or tunnel curtain.  As a result, if all the brooders were controlled from a single sensor in the center of the house,
the birds in the center of the house would be comfortable but those on the ends would be cold.  The heat would not
run enough to keep the ends of the brooding area warm.  Conversely, if all the brooders/furnaces in a house were
controlled from a temperature sensor near the tunnel curtain, the birds in this area of the house would be comfortable,
but the birds in the center of the house would get too hot because less heat is required in the center of the house than
the ends.

The following are some things to consider when it comes to temperature sensor placement:

1) Make sure your temperature sensors are approximately one foot above the floor.  In order for a controller to
maintain the proper conditions at chick level, it is crucial that it knows what is happening at that level.  During
brooding, air temperature rises approximately one to three degrees for every foot as you move toward the ceiling.
Furthermore, sensors more than a foot above the floor may not pick up on drafts in the house that tend to hug the
floor.  To avoid these problems, temperature sensors in the brooding area should be placed approximately 1' above
the floor and raised weekly to make sure they remain out of the reach of the birds.  To make things easier, you
may want to consider attaching the temperature sensor to the water line so that as the water line goes up, so does
the temperature sensor, avoiding the possibility of the birds damaging the temperature sensors.

/

It is important to realize that if placed too close to the floor and a group of chicks huddle directly under the sensor,
the heat coming off the chicks will cause the sensor to indicate that the house temperature is much warmer than
it actually is.  Furthermore, chicks may peck at the sensor damaging it or possibly allowing them to pull it down
to the floor.  If this happens the birds often will sit on it or pack around it giving the controller the impression that
the house temperature is bird body temperature (approximately 104oF).
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2) Do not place a sensor too close to a  brooder or radiant brooder.  When a sensor is in close proximity to a brooder
or radiant brooder, the radiant heat from the brooder can cause the controller to turn off the heat prematurely.  For
instance, if a temperature sensor is placed close to a brooder, it could easily indicate an air temperature of 90oF
when in fact the actual air temperature may only be 80oF.  To avoid this problem, temperature sensors should be
located half way between brooders/radiant brooders.

3) To protect the sensor from overreacting from momentary drafts caused by cold air entering through the inlets, it is
usually best to close inlets in close proximity to a temperature sensor.   During cold weather,  air entering through
an inlet can easily drop the temperature momentarily a couple of degrees.  After the timer fans shut off, the house
temperature often rebounds by itself within a minute or two.  In the days of mechanical thermostats, the response
was so slow that they would not react to the brief drop in air temperature.  But, ultra-sensitive controller sensors
which react quickly to changes in house air temperature can cause the heat to come on when it may not need to,
resulting in excessive fuel usage.
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General Controller and House Setup

Partial House Brooding:
The following are some points to consider when programming a modern environmental controller for partial house
brooding:

1) Set your timer fans, as well as any other fans you might use during brooding, to operate off the average of all sensors
in your brooding area.  It is very important that all the fans operate off the same sensors during brooding.  If each
fan operates off of a different sensor, you could easily run into a situation where a single 36" fan could turn on
due to an isolated hot spot.  This on the surface may not seem like a problem, but what tends to happen is that a
single fan will not generate enough pressure to open the inlets.  You only end up pulling air through the cracks.
 Now since the cooler locations in the house probably have more cracks than the warmer locations, the single fan
will tend to draw more air into the cool spots than the warm spot.  As a result, with a single fan you will tend to
cool off the cooler areas of the house more than the warmer spot.  This is exactly the reverse of what the fan was
trying to do.   Making matters worse is that since all the air will be entering through cracks, it will not be mixed
with the warm air near the ceiling and can lead to drafty conditions and litter caking.

This brings up an important point.  If you have a hot spot or cold spot in the house, adjusting the controller is not
typically the answer.  You have to go into the house and look at what is causing the hot or cold spot.  Is the tunnel
curtain loose?  Are there too many chicks in one end of the house?  Is the brooding curtain too loose?  Are the
inlets opening too much/too little in one area of the house?  Correct the problem.  Open additional inlets in a hot
spot or move the chicks around and install migration fences.  Tighten the tunnel curtain or brooding curtain or
adjust inlets so they open the same amount.  Bottom line, controllers work most efficiently if you spend a little
time making sure that the leakage is kept to a minimum, that the birds are spread out evenly throughout the
brooding area, and that air inlets are opening the same amount throughout the brooding area.

2) Set all timer fans to turn on two degrees above your target temperature (two degree cooling offset).  Most “desired
temperatures” recommended should really be viewed as minimum brooding temperatures.  Though young chicks
are intolerant of even slightly low brooding temperatures, they are fairly tolerant of moderately high air
temperatures during brooding.  As a result, if the house temperature rises a degree or so above the target
temperature, fans are not immediately required to come on to bring the house temperature back down.
Furthermore, if fans are brought on one degree above the target temperature, it could easily lead to excessive fuel
usage as house temperature could drop below the target temperature, causing the heating system to come on.

3) Set your brooders/furnaces to turn on two degrees below the target temperature (two degree heating offset).  Though
you may be tempted to set the heat to turn on one degree below your target temperature, doing so can be expensive.
For instance, the worst thing you can do during brooding is to set the heat to come on one degree below the target
temperature and the cooling to come on one degree above the target temperature.  A two-degree difference between
heating and cooling can cause the heating and cooling system to fight one another for control.  This is because when
a group of brooders or a furnace comes on it is not uncommon for house temperature to overshoot the controller off
temperature by more than a degree.  For example, let’s say we have a target temperature of 90oF, our timer fans are
set to turn on constantly at a temperature of 91oF, and the heat is set to come on at 89oF.  The heat comes on at 89oF
and shuts off at 90oF.  The house temperature  could easily drift up another one degree after the brooders/furnaces
shut off.  This would cause the timer fans to turn on, cooling the house and again, even though they may be set to
shut off at 90oF the house temperature could continue to drop to 89o F after shutting off.  So you end up with a
constant cycling of heating and cooling.

4) Set furnaces/brooders on the nonbrooding end so they turn on if the temperature on the nonbrooding end drops
below 50oF.  Using a little heat on the nonbrooding end will help minimize condensation problems, help “burn off”
ammonia on the nonbrooding end, and make it a little easier to heat the house prior to the birds being turned out.
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Example of a house where heating system is set to operate two degrees below set temperature (target
temperature was set at 88oF).  House temperature rarely reaches “target temperature”

Though you will use a little gas, you will be much better off in the long run.  If you have condensation forming on
the nonbrooding end ceiling you may need to increase your brooder/furnace temperature settings to 55oF  or 60oF.

5) During brooding, set your controllers “target temperature” two degrees above your desired temperature.  Many
controllers have a preprogrammed “heat off” temperature approximately one degree above their “heat on”
temperature.  So if you have set your target temperature at 90oF and your heat on at a temperature of 88oF the heat
will shut off at 89oF (though at times it may drift up higher).  You could end up with a situation where the house
temperature is continually oscillating between 88oF and 89oF, never reaching your target temperature.  By setting
the controller at 92oF the heat would come on at 90oF and shut off at 91oF, keeping your house at or slightly above
your desired temperature. 

6) Set your second level of cooling, two 36" fans, two degrees above the timer fans temperature setting.  During
brooding it is important that the fans do not come on too quickly.  As mentioned previously, young chicks are fairly
tolerant of  high air temperatures so even though your target temperature may be 90oF,  93oF is not a problem.  If
we bring on the second level of cooling too quickly, we can cause drafty conditions which may harm the chicks.
During the summertime when it is warm outside and the chances of drafting the birds is minimal, the two degree
differential for the second level of cooling can be decreased to one degree if you feel the chicks are getting too hot.

7) Maintain a constant house temperature for the first three to four days.   It takes a minimum of four days before a
chick can begin to control its body temperature so it is crucial that we do not drop the temperature before the chick
is capable of handling a decrease in house temperature.     
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8) Set your minimum ventilation fans to operate according to the chart below.  This chart provides a starting point for
setting your minimum ventilation fans.  Keep in mind that the primary purpose of timer fans is to control house
moisture.  By controlling moisture, litter treatments will last longer and litter caking will be kept to a minimum,
which in the long run will lessen ammonia production.  You can determine if you are ventilating enough to control
moisture by simply measuring the relative humidity in your houses.  This is best done first thing in the morning when
relative humidity is typically highest.  As a general rule, it is best if the relative humidity in your houses during
brooding is maintained between 50 and 70%.  If the humidity exceeds 70%,  timer fans settings should be increased
by a minimum of 30 seconds.  Timer fans settings should also be increased if ammonia concentration exceeds 20
ppm.

It is important to realize that the ventilation rates provided below are the minimum that should be used.  Reducing
timer fan settings below those provided in the chart below can lead to build up of carbon dioxide as well as carbon
monoxide which may be detrimental to bird health as well as your health.

The minimum ventilation rates listed below assume that there is little or no ammonia present.  If the ammonia
concentration in your house is over 20 ppm, your minimum ventilation rates should be increased accordingly.

MINIMUM Ventilation Chart

Bird Age MINIMUM Ventilation
Rate

MINIMUM Timer Fan Settings
 22,000 chicks

MINIMUM Timer Fan Settings
30,000 chicks

1 75 cfm per 1,000
chicks

30 seconds on / 270 off
(two 36" fans)

45 seconds on / 255 off
(two 36" fans)

2 150 cfm per 1,000
chicks

60 seconds on / 240 off
(two 36" fans)

75 seconds on / 225 off
(two 36" fans)

3 300 cfm per 1,000
chicks

60 seconds on / 240 off
(three 36" fans)

75 seconds on / 225 off
(three 36" fans)
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Heating zones and sensor placement in a house with radiant brooders on the brooding end and
two furnaces on the nonbrooding end (for the above example controller setup)

Environmental Controller Set-up Example
(day-old chicks)

Device On Temp Minimum Ventilation Sensor Allocation

48" Fan 100 F Sensors 1,2,3

48" Fan 100 F Sensors 1,2,3

Tunnel
36" Fans would shut off

100 F Sensors 1,2,3

48" Fan 97 F Sensors 1,2,3

36" Fan - nonbrooding end 96 F Sensors 1,2,3

36" Fan - brooding end 96 F Sensors 1,2,3

36" Fan - nonbrooding end 94 F Minimum Ventilation Sensors 1,2,3

36" Fan - brooding end 94 F Minimum Ventilation Sensors 1,2,3

Target Temperature 92 F

Heat zone 1 - brooding end 90 F Sensor 1

Heat zone 2 - brooding end 90 F Sensor 2

Heat zone 3 - brooding end 90 F Sensor 3

Heat zone 4 - nonbrooding end 50 F Sensor 4

Heat zone 5 - nonbrooding end 50 F Sensor 5
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General Controller and House Setup 

Turning the Birds out into Full House:
The key to getting the birds, to spread out as quickly as possible is making sure the nonbrooding end is properly
preheated.   By taking the following steps you will find that you can heat the nonbrooding end of your houses quickly
with a minimal amount of fuel usage. 

1) Two days prior to turning out the birds turn on the brooders/furnaces on the nonbrooding end of the house.
Furnaces temperature settings should be the same as those in the brooding area of the house.  Make sure temperature
sensors are no higher than 18" above the floor.

2) Two days prior to turning out the birds loosen the brooding curtain slightly and switch to using a single 48" fan for
minimum ventilation.  By using a 48" fan for minimum ventilation, warm air from the brooding end will be drawn
to the nonbrooding end of the house, reducing the amount of time that the heating system on the nonbrooding end
has to run.  It is important that the inlets on the nonbrooding end remain closed so that the heat drawn from the
brooding end of the house is not diluted with cold outside air.   Timer settings can remain the same considering that
one 48" fan moves about the same amount of air as two 36" fans.  Make sure you set the 48" fan to be used for
minimum ventilation to operate off the average of the temperature sensors in the brooding area.  This will assure that
if it gets warm enough on the brooding end so that fans are required to provide cooling, that the warm air from the
brooding end will be pulled to the nonbrooding end.

3) On the day the birds are turned out, simply raise the brooding curtain and remove bird boards at the bottom of the
brooding curtain.  

4) As the birds move to the nonbrooding end, open inlets on the nonbrooding end.  As birds move to the nonbrooding
end, inlets need to be unlatched on the nonbrooding end to insure that they receive an adequate amount of fresh air.
Keep in mind that if no inlets are opened on the nonbrooding end moisture, ammonia, and other contaminates will
increase as the air moves from the brooding end to the nonbrooding end.  Inlets should be added slowly as birds
slowly move toward the nonbrooding end.  Not until the number of birds on the nonbrooding end is equal to the
number of birds on the brooding end should the number of inlets unlatched on each end of the house be the same.
After all if 3/4 of the birds are on the brooding end and only 1/4 are on the nonbrooding end and all the same number
of inlets are unlatched on each end of the house, the chicks on the nonbrooding end will be receiving a
disproportional amount of fresh air than those on the brooding end which will lead to poor air quality on the
brooding end and excessive fuel usage on the nonbrooding end.  When all the chicks are spread out evenly, you
should end up with ½ of the inlets unlatched on both the brooding and nonbrooding ends of the house.

5) When the birds are evenly spread throughout the house, increase the number of timer fans used.  When ½ the inlets
are unlatched on the nonbrooding end, you will no longer be able to maintain the proper inlet opening/static pressure
combination.  This is because as inlets are opened on the nonbrooding end of the house the static pressure will
decrease, and the inlet machine will reduce the inlet opening in order to maintain the proper static pressure.   In order
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Using a 36" and 48" fan for minimum ventilation with staggered inlets

Using all the inlets with four 36" fans for minimum ventilation

to maintain the desired static pressure/inlet opening combination it is typically best to add an additional 36" fan to
the single 48" timer fan or the two other 36" timer fans.  The fan is typically added and the same timer setting is
maintained.  Many growers will often switch back to 36" fans once the birds are spread evenly throughout the house.

6) When the birds are in full house, make sure all timer fans operate off the same temperature sensors.  As in the case
when the birds are in the brooding end of the house, you would want to run the timer fans off an average house
temperature.  It is important to note that an average house temperature is not necessarily determined by an average
of all the sensors in the house.  For instance, if a house has four temperature sensors in the brooding end and only
two on the nonbrooding end, the average of all six sensors would be heavily weighted towards those in the brooding
end of the house.  To provide a more representative overall house temperature, the number of sensors used from each
end of the house should be the same (ie., two from the nonbrooding end and two from the brooding end).  The only
exception would be in the case of tunnel ventilation where it is best to run off the two sensors closest to the tunnel
fans.  Using the two sensors closest to the tunnel fans will ensure that when tunneling, the birds on the fan end
(which is always the warmest end when tunnel ventilating) will receive the necessary cooling.

7) When you unlatch all the inlets in the house you will need to switch to four 36" fans (40,000 cfm) for minimum
ventilation.  If you find during the day that you do not have enough inlets open to supply the number of exhaust fans
operating, you may need to unlatch the remaining inlets in the house.  With the additional inlets open, you will find
that when you go back to minimum ventilation at night you may not obtain the proper inlet opening/static pressure
combination.    To avoid the potential problem of poor air mixing, it is typically best to add another 36" fan to the
other three used for minimum ventilation.  Though 40,000 cfm (four 36" fans) is a large amount of air to bring in
at one time, the need for additional inlet opening doesn’t typically occur until the birds are older and the weather
is relatively mild, and as a result is less likely to cause a problem. 

It is not uncommon during cold weather to leave as many as ½ the inlets closed during the entire flock.  But, it is
also important that when there is a chance that you may need all the 36" fans and a couple of 48" fans to cool the
birds during the day, it is better to be safe than sorry and unlatch all the inlets and switch to four 36" fans for
minimum ventilation. 

It is also important to note that it is possible to use a combination of 48" and 36" fans to achieve the 40,000 cfm
needed for minimum ventilation with older birds.  Some producers have found that by using a 48" fan in conjunction
with a couple of 36" fans that they can help to pull a little warm air into the tunnel fan end of the house which tends
to be a cooler than the rest of the house.  Other producers like using two 48" fans for minimum ventilation during
hot weather.  There are no hard and fast rules which fans can be used for minimum ventilation with older birds.  But
with a little experimentation, you will find which combination of 48" and 36 minimum ventilation fans works best
for  you.
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Environmental Controller Setup Example
(The day the chicks are turned out into the full house until spread out evenly throughout the house)

Device On Temp Minimum Ventilation Sensor Allocation

48" Fan 90 F Sensors 1,2,3

48" Fan 90 F Sensors 1,2,3

Tunnel
36" Fans would shut off

90 F Sensors 1,2,3

36" Fan - brooding end 87 F Sensors 1,2,3

36" Fan - nonbrooding end 87 F Sensors 1,2,3

36" Fan - brooding end 86 F Sensors 1,2,3

36" Fan - nonbrooding end 86 F Sensors 1,2,3

48" Fan 84 F Minimum Ventilation Sensors 1,2,3

Target Temperature 82 F

Heat zone 1 - brooding end 80 F Sensor 1

Heat zone 2 - brooding end 80 F Sensor 2

Heat zone 3 - brooding end 80 F Sensor 3

Heat zone 4 - nonbrooding end 80 F Sensor 4

Heat zone 5 - nonbrooding end 80 F Sensor 5
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Environmental Controller Setup Example
(Birds 2 - 3 weeks of age)

Device On Temp Minimum Ventilation Sensor Allocation

48" Fan 87 F Sensors 4,5

48" Fan 87 F Sensors 4,5

Tunnel
36" Fans would shut off

87 F Sensors 1,3,4,5

48" Fan 84 F Sensors 1,3,4,5

48" Fan 84 F Sensors 1,3,4,5

36" Fan - nonbrooding end 82 F Minimum Ventilation Sensors 1,3,4,5

36" Fan - nonbrooding end 82 F Minimum Ventilation Sensors 1,3,4,5

36" Fan - brooding end 82 F Minimum Ventilation Sensors 1,3,4,5

Target Temperature 80 F

Heat zone 1 - brooding end 78 F Sensor 1

Heat zone 2 - brooding end 78 F Sensor 2

Heat zone 3 - brooding end 78 F Sensor 3

Heat zone 4 - nonbrooding end 78 F Sensor 4

Heat zone 5 - nonbrooding end 78 F Sensor 5
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General Controller and House Setup

Older Birds:
Once the birds are in full house and are a little older, house operation becomes somewhat easier.  Older birds are much
more tolerant of temperature and air quality variations that tend to occur with the higher minimum ventilation rates
required to maintain proper air quality with older birds.  Though there is not nearly as much heat near the ceiling as
when the birds were younger, it is still very important to keep the air moving along the ceiling.

The following steps will help to ensure optimal house performance after the birds are turned out into the nonbrooding
end:

1) Make sure your birds are spread evenly throughout the house.   If birds are not uniformly distributed, it becomes
very difficult to take full advantage of the heat the birds are producing.  For instance, 23,000 three-week-old birds
produce the same amount of heat as six conventional pancake brooders and the same number of four-week-old
birds produce the same amount of heat as ten conventional brooders.  When you have more birds on one end of
the house than another it is the same as  running more brooders/heaters on one end of a house than the other.  You
have a surplus of heat on one end and a deficit on the other, which results in one end of a house becoming too
warm, while the opposite end is too cool.  The furnaces or brooders on the nonbrooding end of the house will often
run much more than they should simply because the birds are not evenly distributed throughout the house.  In a
worse case scenario, exhaust fans may come on to cool the brooding end of the house while the furnaces/brooders
will be trying to heat the nonbrooding end of the house.      

Even if you do a good job preheating the nonbrooding end, with today’s darker house the birds may require a little
encouragement to move to the nonbrooding end.  You may find the need to “herd”  some of the birds to the
nonbrooding end of the house in order to get the birds uniformly distributed throughout the house.  To make sure
the birds remain uniformly distributed you may have to install migration fences, especially if there is even a
chance you may be using tunnel ventilation during some portion of the growout.

2) Decrease minimum ventilation fan temperature setting to just one degree above the target temperature.  As the birds
get older, concern shifts from chicks being too cold to making sure that our older birds do not become too warm
and the air stays as fresh as possible.   To accomplish this goal, the minimum ventilation fans should come on one
degree above the target temperature instead of the two degrees used with younger birds.

3) Increase the brooder/furnace temperature offset as the birds get older.  For older birds, if the temperature drops
a few degrees below our desired temperature for a moment or two, we don't necessarily have to panic because
well-feathered birds are more tolerant of cooler temperatures.   With older birds timer fan settings often have to
be increased two or more minutes on time out of five minutes.  When three or four 36" fans are operating for two
or more minutes on a cold night the house temperature will often momentarily fall three or more degrees.
Considering that 25,000 three pound birds produce nearly 400,000 Btu’s of heat each hour (the same as ten
pancake brooders) the temperature will quickly rebound.  But, if the brooders/furnaces are set to come on just two
degrees below the target temperature, they will come on every time the minimum ventilation fans come on even
though if given the chance the heat produced by the birds would bring the house temperature back up to where
it is supposed to be.  Making matters worse, if the minimum ventilation fans are set to come on one degree above
the target temperature, you could easily run into the situation where the combination of the bird heat and the heat
produced by the brooders/furnaces warms up the house enough that the minimum ventilation fans come on to cool
off the house.

To avoid these problems heating offset may be increased to three degrees for three-to four-week-old birds and as
high as five degrees for older birds.  Care must be taken to keep a close eye on the birds as well as litter quality.
If the birds start looking cool or the litter is becoming damp it may be necessary to maintain a heating offset of
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Leakage around tunnel fan shutters leading to a cool spot in the vicinity of the tunnel fans
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Using a 48" fan for minimum ventilation and closing a few of the inlets near the tunnel fans to
help alleviate the cool spot caused by tunnel fan shutter leakage 

no more than three degrees.

4) Latch closed a few inlets in the colder areas of your houses.  Cool spots are caused by either excessive air leakage
or low bird density.  In either case it is logical to assume that the amount of fresh air brought into these areas can
be reduced without harming bird performance.  By closing a few inlets in the cooler areas of your house not only
will you be bringing in less cold air in to these areas thus making them warmer, you will also be bringing in more
air into the warmer areas of your house, making them cooler.  When closing inlets in the cooler locations in your
houses keep in mind that it may take up to a couple of hours for the house to reach equilibrium, so make changes
gradually.

5) If your tunnel fan end of the house is too cool, consider using a 48" fan with one or two of your 36" fans for
minimum ventilation.  Using a 48" fan as one of your minimum ventilation fans will help to pull warm air from
the center of the house into the tunnel fan area which tends to be cool due to leakage around the fan shutters.
When side wall fans are used leakage from the tunnel fan shutters tends to push any warm air out of the tunnel
fan area making it very difficult to keep this area warm.  This obviously may not only lead to litter caking
problems in this area of the house but can make it difficult to keep the feed pans full because there may not be
enough birds in this area to eat feed from the control pan. If the tunnel fan end is very cool you may want to also
consider closing a few of the inlets on the vicinity of the tunnel fans.

It is important to realize that even though you may be using a 48" fan for one of your minimum ventilation fans
the air will still flow across the ceiling just as if you were using just 36" fans in the side wall.  This is because the
flow of air toward the tunnel fan is very slow compared to the speed of the air entering the house.  For instance,
using a 48" fan will result in some of the air in the house moving toward the fan at a speed of between 25 to 50
ft/min, but, the air is entering through the inlets at a speed of nearly 1,000 ft/min.  The end result is that the air
entering through the inlets moves across the ceiling then gently down to the floor and then very slowly toward
the 48" fan.    

In an increased effort to help pull some additional heat into the ends of house which tend to be cool either due to
leakage around end wall doors, tunnel fan shutters, or tunnel curtains, some producers have placed their 36" fans
in the end walls of their houses.  Installing 36" fans in the end walls has a negligible effect on air flow through
side wall inlets while at the same time allowing a great deal of flexibility in moving heat toward either end of their
houses.  
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36" minimum ventilation fans installed in end walls

Portable device that measures relative
humidity

Environmental controller equipped with
relative humidity sensor

6) Increase your minimum ventilation settings as the birds get older.  It is important to keep in mind that the primary
purpose of minimum ventilation fans with older birds is to control moisture.  By the time the birds are four weeks
old in the typical broiler house, they are consuming over 1,000 gallons of water each day.  Only a small portion
of the water consumed is retained by the birds, the remainder ends up in the litter and the air.  In order to keep the
moisture from building up in the litter, minimum ventilation rates should be increased weekly.  Though the exact
minimum ventilation rate required to control moisture will vary from farm to farm as well as from house to house,
the chart on the following page provides recommended minimum ventilation rates based on bird age.  Minimum
ventilation rates can be further refined by checking the relative humidity in your houses in the morning.  Ideally,
the relative humidity should be somewhere between 50 and 70%.  If the relative humidity is above 70% minimum
ventilation rates should be increased.  Conversely, if the relative humidity is below 50% you should be able to
decrease your minimum ventilation rates slightly (except during the first couple of weeks when the build up of
carbon dioxide and/or carbon monoxide may be come a problem).

7) Make sure that the house/controller is set up to transition into tunnel ventilation.  As mentioned earlier, modern
broiler houses should be enabled to use tunnel ventilation throughout the growout.  Most modern controllers use
the tunnel curtain to ventilate the house if either the house temperatures become excessive or the static pressure
rises to dangerous levels.  In either case, regardless of bird age, you want the tunnel curtain to be able to open to
remedy the situation.

Furthermore, tunnel ventilation is not just a system to be used to eliminate heat stress in older birds.  Even middle-
aged birds may require tunnel ventilation during moderate weather.   It is not uncommon for tunnel ventilation
to be required to cool five-week-old birds when outside temperatures reach the high sixties.  If a house is not set
up to go into tunnel ventilation, house temperatures can become excessive considering the fact that most houses
have only enough inlets to operate approximately four 48" fans, which is not sufficient to keep larger birds cool
on days when the temperature climbs towards 70oF.
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8) Make sure your high temperature alarms are properly set.  During cold weather high temperature alarms should
be set lower than during the summer months.  Whereas a high temperature alarm of 90o F may sound appropriate
for older birds, during warmer weather the same temperature setting can result in massive bird loss during cold
weather.  During cold weather birds can easily die when temperatures reach as low as 85oF.  This is because in
case of some type of ventilation failure the combination of air temperatures in the mid to high eighties, relative
humidity of over 90% (relative humidity increases as much as 2% per minute in the case of ventilation system
failure), and little to no air movement can cause critical heat stress in less than 15 minutes.  Furthermore, keep
in mind that during the wintertime birds have not been exposed to air temperatures much above optimal making
them even more prone to heat stress.  Think about it.  During the summertime a temperature of 85oF is not
uncommon.  But, during cold weather if your house temperature is 85oF something is wrong and needs your
immediate attention.

Minimum Ventilation Chart
(Weeks 1-7)

Bird Age MINIMUM Ventilation
Rate

MINIMUM Timer Fan Settings
 22,000 chicks

MINIMUM Timer Fan Settings
30,000 chicks

1 75 cfm per 1,000
chicks

30 seconds on / 270 off
(two 36" fans)

45 seconds on / 255 off
(two 36" fans)

2 150 cfm per 1,000
chicks

60 seconds on / 240 off
(two 36" fans)

75 seconds on / 225 off
(two 36" fans)

3 300 cfm per 1,000
chicks

60 seconds on / 240 off
(three 36" fans)

90 seconds on / 225 off
(three 36" fans)

4 450 cfm per 1,000
chicks

100 seconds on / 200 off
(three 36" fans) 

120 seconds on / 180 off
(three 36" fans)

5 575 cfm per 1,000
chicks

100 seconds on / 200 off
(four 36" fans)

120 seconds on / 180 off
(four 36" fans)

6 675 cfm per 1,000
chicks

120 seconds on / 180 off
(four 36" fans)

150 seconds on / 150 off
(four 36" fans)

7 1000 cfm per 1,000
chicks

150 seconds on / 150 off
(four 36" fans)

200 seconds on / 100 off
(four 36" fans)
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Environmental Controller Setup Example
(Birds 5 weeks of age)

Device On Temp Minimum Ventilation Sensor Allocation

48" Fan 78 F Sensors 4,5 

48" Fan 78 F Sensors 4,5

48" Fan 77 F Sensors 4,5

48" Fan 77 F Sensors 4,5

Tunnel
36" Fans would shut off

77 F Sensors 1,3,4,5

48" Fan 74 F Sensors 1,3,4,5

48" Fan 73 F Sensors 1,3,4,5

36" Fan - brooding end 71 F Minimum Ventilation

36" Fan - nonbrooding end 71 F Minimum Ventilation Sensors 1,3,4,5

36" Fan - nonbrooding end 71 F Minimum Ventilation Sensor 1,3,4,5

36" Fan - brooding end 71 F Minimum Ventilation Sensor 1,3,4,5

Target Temperature 70 F

Heat
zone
1 -
brood
ing
end

66 F Sensor 1

Heat zone 2 - brooding end 66 F Sensor 2

Heat zone 3 - brooding end 66 F Sensor 3

Heat zone 4 - nonbrooding end 66 F Sensor 4

Heat zone 5 - nonbrooding end 66 F Sensor 5
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General Operating Tips

1) On cold mornings, check floor temperature by using an infrared thermometer or by simply placing your hand on the
litter.  If you find a cool spot, examine the side walls for leakage or possibly side wall inlets to see if they are set
properly.

2) Consider placing a large dial thermometer at the ceiling to evaluate how good of a job you are doing at breaking up
temperature stratification.

3) Watch your birds.  Do they look cool?  Are they bunched together?  If so check for drafts due to air leakage or
improperly set inlets.

4) As a general rule, it is better to run fewer exhaust fans on interval timers for minimum ventilation.  This is because
using a large number of minimum ventilation fans leads to wide variations in house temperature and air quality, thus
leading to poor bird performance and excessive fuel usage.  For instance, let’s say you had a choice of either three
36" fans two minutes out of five or six 36" fans one minute out of five.  In both instances you would bring in the
same amount of air over the five-minute time period, namely 60,000 cube feet of air.  But, by bringing in such a large
amount of air over a relatively short time, house temperature will decrease much more than if a smaller amount of
air were introduced over a longer period of time, causing the furnaces/brooders to come on.  Furthermore, since the
exhaust fans are off for a longer period of time (four minutes vs three minutes) air quality will tend to vary more.

5) Do not use ten-minute interval timers to control minimum ventilation fans.  A ten-minute timer works against you
in two ways.  To bring in the same amount of air the on time will be twice that of a five-minute timer, which
means that every time the fans come on the house temperature will drop twice as much as it would in a house with
a five-minute timer.  This of course results in colder house temperatures and increased fuel usage.  The off time
of a ten-minute timer is also twice that of a five-minute timer, which means ammonia, dust, and moisture will
build up twice as much as in a house using a five-minute timer. 

6) Check your drinker line pressure.  Too high of a water pressure not only can make it difficult for birds to drink but
can lead to leaking and therefore litter caking. It is important to note that the minimum ventilation fans settings
described in the charts assumes very little water is being added to the house due to improper line height or pressure.
Did you know that if just an additional five gals/hr ends up in the litter on the average winter day (40 F, 40% Rh),
ventilation rates have to be increased by 1,000 cfm?  In other words, it takes about 12,000 cubic feet of air to get rid
of just one gallon of water.  This additional air has to be heated of course to maintain the proper house temperature.
This means if you were trying to maintain a house temperature of 75oF, you would have to burn and additional half
gallon of propane per hour because the extra fresh air you are forced to bring in. 

7) Do not decrease your house temperature in an effort to dry damp litter.  The important point to keep in mind when
you’re trying to dry damp litter is that warmer air holds more moisture than colder air.  For instance, let’s say you
had older birds and your house temperature was 70oF and the relative humidity was 65%.  You started noticing that
your litter was starting to get a little damp and you wanted to dry it out before it slicked over.  You turned down your
timer fan thermostats to 65oF to bring in more air.  Since the temperature of the air is lower, the moisture holding
ability of the air would 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 that the higher relative humidity would make it more difficult to pull water from the litter.

On the other hand, let’s say we increased the house temperature just three degrees and left the timer fan settings the
same.  The relative humidity would decrease to approximately 58%, making it significantly easier to draw water out
of the litter. 
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Another option would have been to leave the house temperature the same and to turn up the timer fan settings.
This also would have worked provided we did not let the house temperature fall.  In some instances this would
have meant adding heat to the house in order to maintain the desired house temperature.

8) Consider increasing your timer fan settings during the warmest periods of the day.  As the outside temperature
increases during the day, the relative humidity of the outside air decreases.  In fact, on most days the outside relative
humidity is half as much during the day as it is at night.  Take advantage of this fact to help do a little extra drying
during the day.

9) The benefits of using circulation fans generally decrease as the birds get older.  With older birds minimum
ventilation fans are generally operating enough that there is very little warm air remaining at the ceiling for the
mixing fans to move down to bird level.   As a result, many producers will turn off their mixing fans once the birds
reach four weeks of age, especially during warmer weather.

One case where operating circulation fans with older birds can be of benefit is when additional litter drying is
required.  Litter drying can be significantly increased by using circulation fans during the warmer portions of the
day to increase the amount of air movement in the house.

10) From time to time take a quick look at your timer fans to make sure that the belts are not worn or loose and that
the shutters are clean.  Fan maintenance issues have a way of sneaking up on you resulting in under-ventilated
houses.

11) Make sure you check high/low temperature alarm settings weekly.

Conclusion

Following the steps outlined in this publication should help to control air quality, maintain environmental temperature,
manage humidity and prevent the exposure of chicks to drafts at a minimal cost. The benefits of reducing house
leakage, proper inlet management, and proper use of fans can not be over emphasized. It is important to keep in mind
that houses will differ and the settings discussed previously may need to be modified slightly to obtain optimum
performance.
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