Creating the Optimal
Environment for the
- Hatchery

Jiggs Killgore
Director of Hatchery Engineering

Services

* Ventilation-(Webster)
—To provide an environment to cause fresh air
to circulate through a room & Exchange
gases in the lungs for respiration.

The problems our industry has with hatchability
and quality associated with ventilation is not
primarily an air quality issue (Oxygen
depravation/CO2 buildup)--as it is an air volume
issue restricted by improper room conditions
and/or incubation equipment operation, limiting
air flow necessary to hold egg/chick
temperatures within the acceptable range.
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Successful room ventilation—(Cooling) is
composed of several pieces of equipment
properly designed to fit the application.

= Cooiing—HVAC or EvaporativeCool./Reznor
combination

» Humidity—Steam or Water Atomization
- Controls—Environmental and Pressure
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Advantages of HVAC

Minimum equipment purchases

Less Cost Vs. Evaporative Cooling/Reznor
Minimum roof ocpenings

Reduced maintenance time and cost

Ease of balance in each environmental area-
modulating dampers contained in unit

De-humidification capabilities as needed

Disadvantages of HVAC

Management is Critica! ~Less than optimum
roam environment can be created (too cool or
hot) Because we can'

Retro-fit cost can be detrimental

Electrical upgrades may be necessary

New roof openings may be required or retro-
fitted

Qperations cost slightly elevated--comparison
slide later in presentation

Rejuired Equip. & Cost of HVAC
{28 machinz installation)

tncubator Deacription ozt
3—20 ton units 0:102% Outnide A Cap. $38.45¢
Hateher Room 21
=15 191 units 0-10C% Qutside A Ca. $18.800
2=Plenum Vand. Speed Ean Fans [
t=Flenum Yand. Speed Controlter 355
Hatcher Room $3
2=15 ton units 0.100% Outtide awt Ca 514,600
2—=FPlenum Vand_ Speed Exn Fans 603
$—Plenum Vand Speed Controlier 353
Tetat $ 77,592

Installation Hotes
Toui numbor of roof ooenings

Towul aumber of wall cpenings

Tow: numbat of electncal sernces
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Advantages of Evaporative Cooling

» Slightly less operational costs

« Until extreme room {emperatures are attained
{86 Deg. F.or higher) incubation machines will
operate in the cooling mode of operation which
has the effect of opening dampers and purging
more air volume through the machines




Disadvantages of Evaporative Cooling

Extansive # of roof and wall penetrations vs. HVAC

More expensive initial cost vs. HVAC

= Rooms must be balanced—supply with exhauste=
must have a 1 ¥z to 2 minute room air exchange to
be effective.

* No dehumidification capabilities—~relative humidity
Is elevated bgothe opearation of equipment—
potentially above incubation equipment set point—
reduces internal machine ccoling effect

» Malntenance is extensive—belts, pad adjustments,
motors ote.

« Sanitation control more difficult to manage—Asper. ,
Pseudcmonas, E.Coli issues etc.

+ Not easity managed in changing seasons—=back-

flow dampers, when to install pads/remove pads etc.

Required Equip. & Cost of HVAC (28 machine installation)

Description Soxt
3-400,000 BTU Ramor hextars, 0-100% QA. C2p. $ 276500
7-2 spesd Evap. Coolers 14,700
4-2 speed Roof Mount Exhaust fans 3200
- Room varisble speed exhaust fan 500
Hatcher Room $ 1
2-300,000 BYU Ruanor Heaters, 0-100% O.A. Cap. $ 16500
8-2 speed Evap. Coolers 10,500
3-2 speed Wall mount exhaust fans 2,400
2-Plenum varizble speed exhaust fans €00
$-Room variable spesd exhaust 150
ateiver 3
2-300,000 BTU Reznor Heaters, 8-100% OA. Cap. $ 15,500
5-2 spasd Evap. Coclers 10,500
3-2 speed Wall mountt exhaust fans. 2400
2-Plenium variable speed axhaust fans €00
1-Room variable speed exhaust tan 350
Total $106,100
Installation Notes:
Total aumber of roof cpenings F
Total numnbor of wall opsrings 13
Tota! aumbaer of siectrical services ]

Comparison of Required Equipment & Cost HVAC
Vs. Evaporative Cooling (28 machine installation)

Cost: HVAC Evaporative

Cooling

$ 77,500.00 $106,100.00

Installation:
Total number of
roof openings 7 28
Total number of
wall openings 4 i3

Total number of
electrical services 9 39
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Cperations cost for 45 Hatchery Survey—figure
weekly hatch of (28 machines) 700,000 chicks vk
for comparison

HVAC 70C.000 chicks @ .0CI0Uchick » $2928 week® $110,656 annual
EVAP Cool 700.000 chicks €& .00292/chick ® 32044 weehn §106 288annuat
$ 4268 oo
+ Justfication = 6% imgroved hatch & = approximatety 218,300
chicks annually with HVAC

Humidity

- Steam or Water Atoauzation

¢ Rule of Thumb—it takes 1000 BTU's to absord 1 pound of waterand 3
pound of water weighs aggronmately 8 pounds. So—using our 8
machine hatchery examgie:

» 28 Incubators with 3 43% Rel. Mumi@ity 100 set.£CINt wolld recuire
40 galions (Maxsmum) cf water per hour e & pounds per gat = 320
pounds of water 10 be a2sorbed x 1600 BTU'S reguired = 12C.00C
adctional BTU's needed for absorphicn in acd:hien 1o the room
requirernents for heast.

+ 14 Hatchers with 8 50% Rel. Humidity room set-pomnt wouid require 2%
galions (Maximum] of water per hour & & gouncs per gat = 200
pounds of water to be absorbed & 1003 BTU's requiced = 270.30C
39¢uonal BTU s neeced tor adsorption of the water in 332 LON 10 the
100m requrements {or heat

- Note A pound of steam @ 212 degrees F. contains 1126 B™U's of
avadadie heat when (nfecied in1o 2 80 degree room, 30 he 40diuOn of
required steam will not lower room lemperature

«  Costcompanson for 28 machines

< Water Atomization=$ 30.000.00

- Steam Hurmidity=—1 60.0C0 0C
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Controls

Mercury or Digital

Manual or Programmable

Monltored by personne! on a varied routine or monitored
by computer with trending capatilities

Wall mount location or property located in close
proximity to incubation equipment air intake

Example of proper thermostat placemant

.

Satter Room #1 has the sensor located i the
middle of the room just above the macrinzs.
Sstter Rcom #3 has the sensor iccated on the
wall next te the coor.

Both have set points 83 degrees and 50%
relative humidity
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Temperature Min. 78 5 Avg. 80.5 Max. 82.5
Humidity Min. 49 Avg. 53.9 Max. 8.5

Demnicadad Daa - Thursdas, apal 11, 2002

Temperature Min. 75.9 Avg. 78.1 Max. 80.6
Humidity  Min. 48 Avg. 48.5 Max 57.9

Successful daily operation of HVAC

Goal maximize air flow through the incubation
equipment

- Room set-points £0-82 Deg. F. {no lower) &
50% to 55% Relative Humidity (no higher—De-
humidification is possible

- Room pressure .005 + to .01+ (Pos.), potentially
slightly higher room pressure set-point in cooling
season vs. heating season

* Monitor and trend temperature, humidity and
pressure preferably on a computerized contrel
package system
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Successful daily operation of Evaporative Cooling
Goal maximize air flow through the incubation
equipment

« Faithfully keep equipment balanced—air input
Roeom!mdaﬁmasmmm&bhnebgmeedouw
contretlod by a variablo speed fan

. Roomsdpohnw F.(nolwenmdhoidRMaun
Humidity as by contrelling rocm

prossure.
. MMPMMLAM)b oo&&n ) to maximize air

exchange, incro: awspee and
mrmghmeEvapcwa&

. sugo tho coolera:
- 1“Wewawmm‘m&m&ummlm longas

crease static pressure
must evaporate to

- 2nd sta; ir and water coc! to take sdvantage of evaporation
during the lowered atmospheric huuidnymofmedny
Conclusion

- The exchange of adequate air through the egg pack
and or chicks to stay within the cptimum
temporature range as they develop and hatch is
essential.

« All mutti-stage incubation equipment on the market
today must be operated primarily in a cooling mode
year round for successful incubation.
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