Ventilation Basics
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Static Pressure

e Static pressure is the work/energy to move the air from one place to
another

e Static pressure is cumulative

e Static difference between the attic or plenum verse the bird area will
affect the air speed through the inlets

 Total static the fans are seeing affects how much air the given fan will

move NG Static
Pressure Airflow Pressure
(in.H20) (cfm) rpm Volts Amps Watts cfm/Watt (Pa)




Total Pressure = Fan Pressure
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CFEM vs Air Speed

* \Ventilation rates for barns are either based on CFM/Bird at different
levels of ventilation or for full ventilation the air speed (normally used
in floor tunnel barns)

* Air Speed is relatively easy to measure then CFM can be calculated
using Air Speed




Average Velocity

Depends on...
* Inlet Opening Area
» Static Pressure

* Ventilation Flow Rate

Inlet -- Static Pressure vs Average Air Velocity
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Velocity & Static Pressure for Barn Widths

Air flowing along the ceiling travels further

House Width Static Pressure | Average Air Speed Air Throw
m ft pa in wc mps fpm m ft
10 32 20 0.08 3.4 676 5.0 16
12 40 25 0.10 3.9 755 6.0 20
15 50 31 0.12 4.3 828 7.5 25
18 60 37 0.15 4.7 925 9.0 30
21 70 43 0.17 5.0 985 10.5 35
24 80 49 0.20 5.4 1068 12.0 40

Always use a smoke test to ensure that the incoming air reaches the center of the house.
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Maintenance — Fans/Inlet

» Belts/Pulleys, Shutters/Wire Guards, Bearing, Motors
* Replace regularly, especially when fans RPM’s drop

* Clean light trap — inlets and fans (shutters, wire guards, etc)

* Check electrical components



Fan Performance with Dirty, Clean and No Shutter
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Source: Alabama Cooperative Extension System, Auburn University - using a 36" exhaust fan

This chart shows the airflow drop with dirty shutters
- ranging from 20% to 27% airflow losses!




Maintenance —
Cool Pads

Clean water reservoir/trough
If you have dry spots on the pad dry air
is going through the pad

Clogged pad is decreasing air flow

Verify water is coming out all of the
holes on the header
* Sidewall Cool pads pump should be on the
end towards the tunnel fans

Filters good idea, they need to be
checked/maintained




Tools for maintaining/checking your system.

Manometer — To Check Static
Pressure

Wind Meter - Necessary to
monitor wind speed to make sure
fans are performing optimally.
Can also measure temperature
and humidity.

Photo Tachometer - Helpful to
measure fan RPM’s to monitor
fan performance.




Winter Ventilation Basics

* Getting fresh air to the birds
* Getting rid of moisture

* Maintaining temperature
* Minimizing/Eliminating dead spots

* Cage-Free getting air across the floors

* Make sure light trap is cleaned regularly




Winter Ventilation Basics

* Maintain as tight houses (cover full ventilation fans)
* Eliminate uncontrolled inlets

* Make sure your lower staged fans are working correctly

* Run the correct number of fans for the way your minimum ventilation
is designed

* When possible make sure your barns are set up that they can ramp
up and down automatically

* Inlet air travels further when entrained along a surface

* Minimum ventilation inlets need to be opening properly to get the
throw (amount of throw required is house/room design dependent)
e Buoyancy of air changes
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Not Good

Inlet Air Velocity

* Good air mixing
* Tempering the air

* Even temperature




Summer Ventilation Basics

* Removing heat from the room
* Minimizing temperature rise in the room

* Depending on barn design
e Wind Chill
* Evaporative Cooling




Summer Ventilation Basics

* Make sure all of your fans are operating properly; check
belts/sheaves/motor/bearings based on fan manufactures
maintenance schedule

* Verify actuators are working correctly
* Verify air is being directed where it should be for given barn design

 Air takes the path of least resistance, thus if the air movement isn’t
where the birds are benefiting from it or is less than it should be

* May make sense to add resistance where you don’t want the air movement to
get it where you want it
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ﬁ Water Required for Fogging

Inputs:

Units of measure 0=IP,1=5I

Starting Dry Bulb 7P
Starting RH %
Flow ft/min
Final RH %
Altitude

Outputs:
Values @ Starting point...
Humidity R atio

Enthalpy

Values (@ Final paint...
Dy Bulb Temperature

Humidity Ratio
‘Wet Bulb Temperature
DRY Air Density

Water required to move from start to final

Ib/1b

Btu/lb

F
Ib/lb
F
Ib/ft
Ib/min

a 1A
Inputs:

Units of measure 0=IP,1=5I

Starting Dry Bulb F
Starting RH %
Flow f&/min
Final RH %
Altitude

Calculate

Exit

Outputs:
Values @ Starting point...
Humidity R atio
Enthalpy

WValues (@ Final point...
Diy Bulb Temperature

Humidity R atio
Wet Bulb Temperature
DRY Air Density

Water required to move from start to final

Gallons
of Water

5.906363

30.34814

Ib/lb

Btu/lb

F

F

Ib/fe
Ib/rmin
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—SEE SHEET 6 FOR 36" DOOR ROUGH OFENING

';—,!a'l‘.u‘.'- MOUNT LIGHT TRAP

T ~ < < <

/

rd

7 Cd

(il
il
i

3 {?w- "?Z‘:":

e

54% FLUSH MOUNT LIGHT TRAP:

S5& FLUSH MOUNT UGHT TRAP

36" FLUSH MOUNT UGHT TRAP

/

—

< < 7 7 7 7
i
i }i
ﬂ'F'E i
o ‘Tg,’.' i
REAR VIEW |

SEE SHEET 6 FO
ROUGH OP

LOAD/UNLOAD DOOR

5

FRONT

NN [ S [ N N - | L

-
[8.08m)

I, ey, Ji——
= o, Y
Fialslal

REAR

L)




CURVED
48] 247 CRCULATION FANS PER FLOOR NLETS

S P o P e

e s

] 2 [31+]
. Z <
= = E E E 29 B = 5 E E [ %
! 7 [:!7]
I
['nS!ﬂ] |
vbi‘.‘.t‘:on-
ol
PEAR —= [
]5';_1 [1za.1m) F:é‘-:'
NT = wray
) OF HPD APEA "
W (48) 26 CRCULATION FANS [12) 54" FANS
Ll L w/- Sl - ol - Sl L s
[ / (
Vo= 0 /1 0 [ 0 1
[ | / I
[] 1 1 [] [] el |
[ ] I
[ + [ i [ T ]
FRONT] | [ I REAR
] (] [] ] [] —
[ | I
| — L) 1] L] ? L] [}
[ | I
1 1 1 1 1 e

e SELECTIIC AL ROOM OMITTED




Reference information including most of the

pictures
* National Poultry Technology Center

* UGA poultry extension



