Housing, Ventilation and
Cooling

The Best System for You.
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4 Row Barn
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4 Row VS.
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Clean and Comfortable
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Ventilation and Cooling

Natural Ventilation
Modified Natural Vent
Tunnel Ventilation
Cross Ventilation

8 to 12 rows Cross Vent|
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Natural Ventilation Concept
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With proper design and location no
operational cost.
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4in 12 Pitch ~ OPen Ridge

“Clean” Structure

Kleinpeter Dairy
Pine Grove, Louisiana
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Conventional/ Natural Ventilation
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More Cooling Than Natural Alone

Fans Soakers
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Flrst Add Fans-FeedIme -
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Natural Ventilation Alternatives

Tunnel and Cross Ventilated Freestall Barn
Concepts
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Ventilation/ Cooling Concepts

Air Temperature
82 (28c) degrees with evap. Cooling

Air Velocity

One degree cooling for every 1 mph (0.28C / 1
kmph)

Air Quality

One air change per 30 sec in hot weather
One air change per 60 sec in cool weather

|
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Forced Ventilation, Tunnel Barn
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The Tunnel Barns




Mechanically Create High Air Flow

Large Bank of Fans at One End to Move Air
Open at Opposite End for Intake

Looking for Speeds of 12 mph (19 kmph)
Keep Cross Section Small to Limit Area

T rtvase
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1600 Cow Dairy, Live Oak, Florida

Typical Southern
U.S. Facility

e e

8 mph (13 kmph) Design
Wind Speed
T IFivace
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McArthur Farms

Built 6 Barns
As Naturally Ventilated
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10’ (3.2m)Eave

*R-19 Insulation (150mm)
*1.5in 12 Roof Pitch
*Curtain Sides
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Phase | Barns

Keep Area Small

To Increase Speed
Insulated Roof

fad

/ "'ﬂl—-
o oo Y A e H-I mmad

F!' "",,




Ve SV Y

T

L - SR T =

52" (1.3m) Fans,
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McArthur Farms
Okeechobee, FL

Milk 10,000 Cows
on 4 Units

| Five-G Consulting




What Happened? Tunnel vs. Conventional

Insulation alone reduced temp 12 f (5¢)

Dairy results indicate consistent 5% milk increase
(4.8 pounds/ 2 kg)

Reported higher stall usage through out barn
Noticeable air quality improvement
Noise not a factor

— Cost increase of 22%
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Added a Sixth Barn at Each

T=TE . Sitesin 2008
.  Phasell o T




Tunnel Ventilation
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Tunnel with Curtains
and Mister

|
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Fans Work Together to Create Maximum Flow
Concentrate Electrical Load
More Efficient Misting Installation

Allows Barns Closer Together
Orientation of Barns Less Critical
Insulation Limits Heat Load Build-up

Why Tunnel
Ventilate?
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Tunnel Vent Barns
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Generation 5 ~ Tunnel Ventilation
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Cross Ventilation
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Cross Ventilation




Mechanically Create Consistent Air Flow

Large Bank of Fans on One Side to Move Air
Opposite Side for Intake

Usually Use Cooling Pads

Looking for Speeds of 5 to 6 mph (9-10 kmph)

Keep Cross Section Small to Limit Area- Usually
Baffles

Five-G Consulting
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Cooling Pads are
Popular on Inlet
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CATERPILLAR
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Stand-by Power is Critical!
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Cross Ventilation Barns
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Housing Space Requirements

Dry Lot/ Corrals 56 sm / Cow
Open Housing (Saudi) 37 sm/ Cow
4 Row Natural 17 sm / Cow
6 Row Natural 14.5 sm / Cow
4 Row Tunnel 11 sm / Cow
4 Row Cross Vent 9sm/Cow
T IFivase Consulting



Housing Space Requirements

Dry Lot/ Corrals 610 sf/ Cow

Open Housing (Saudi) 400 sf / Cow

4 Row Natural 185 sf / Cow

6 Row Natural 155 sf / Cow

4 Row Tunnel 120 sf / Cow

4 Row Cross Vent 98 sf / Cow
T T —
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Temperature, Humidity and THI for 24 hours

Temperature and Humidity Chart x3
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Psychrometric Chart

S| (metric) units
Barometric Pressure 101.325 kPa (Sea level)
based on data from
Carrier Corporation Cat. No. 794-001, dated 1975
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Ventilation and Cooling Solution

* Target air speed at the cow = +3m/second

» Strategy is different in the holding yard on account of animal density — need to

force greater airspeed onto the cows = fans spaced every 12m down the yard and
no more than 4.5m on center
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Housing Cooling-What Order?

Freestall Beds

Feed Lines

Cow Lanes

ing



1st- Feedline Fans

Freestall Beds

Feed Lines

Cow Lanes




2nd- Feedline Soaker

Freestall Beds

Feed Lines

Cow Lanes

ing



3rd- Freestall Fans

Freestall Beds

Feed Lines

Cow Lanes

ing



Ventilation and Cooling Solution
4 Row Freestall Barn

* Over the freestalls 72” Fans spaced every 15 to 18 m down the barn; 72” Storm
Fans preferred as the louvers allow all the air to be directed onto the cows in their
beds

* Over the feedlane 50” or 55” Fans spaced every 12m down the barn; 55” HE
Breeze Fans preferred as use less electricity greater air velocity

* Add soakers over the feedlane, nozzles have 120 degree spray pattern and spaced
every 1.52m to allow soaker overlap




How to Keep Cows Cool
Cooling — Direct Cooling

The Greater the Frequency the Better
110

* Numerous studies have shown 100 Ligile ok +3+F
that using soaking in _ 90 15
combination with supplemental £ so 15+F

§ =10
2

airflow resulted in a rapid 70 ~ e 10+F
hange in temperature and | 60 5
change in body P . T :5+F

respiration rate

40+—7T—""—"T"7T"7TTTTTTTTT 7T T T
 Body temperature drops the R S S S S SR
fa stest Wlth S04 kl ng the cow Minutes from Start of Observation

every 5 minutes in addition to . . . '
providing supplement airflow Soaking 1 minute every 5 minutes with fans

e Just the fan alone did not has the biggest cooling impact

significantly reduce body
temperature.



How to Keep Cows Cool
Which Fans — 72”7 Storm

Creates extreme air velocity for cooling cows, | ' '?'4
insect control drying bedding and employee
comfort

When spaced correctly the Storm Fan can create
airspeeds exceeding 2.5m/second

The unique airfoil deflectors direct the air over the
cows better

One 72” Storm fan can replace up to 4 large single
speed panel (or box) fans

Typically placed over freestalls, open packs and
milking parlours

Variable Frequency Drive can be added increasing
energy savings by controlling motor speed based
on temperature thresholds



2m

How to Keep Cows Cool
Which Fans — 72” Storm

Creates an area of 6m wide by 18m long with a minimum airflow of 2.5 m/second

18m

6m

Corrosion resistant fiberglass housing

6 balanced heavy duty paddle aluminum blades

3HP Motor

Optional and recommended Variable Frequency Drive (VFD)



How to Keep Cows Cool
Which Fans — 72”7 Storm

Adjustable louvers allow full control of air throw distance and
direction




How to Keep Cows Cool
Which Fans — 72”7 Storm



How to Keep Cows Cool
Which Fans — 50” and 55” Breeze

No height restrictions under the roof

Creates high air velocity for cooling
cows, insect control and employee
comfort

When spaced correctly the Breeze Fan
can create airspeeds exceeding 2.5m/
second

Typically placed over feedlane

1S
B

‘ \
‘ \
!
\B \ :
\




How to Keep Cows Cool
Which Fans — Storm or Breeze

 Storm Fan = adjustable
louvers allow air flow to be
directed down on to the
COWS

* Breeze Fan = deep venturi
shaped housing allows less
air pattern variation

* Spaced correctly airflow
achieved = minimum of
2.5m/second



Fan Position and Location
Distance between fans is based on climate — fan capacity (velocity map)









Question and Answer Time
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