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Environmental Management of 
Poultry Farms Growing 

NAE or ABF Birds

James Donald, Director
National Poultry Technology Center

Auburn University, Alabama
USA

www.poultryhouse.com

NPTC Mission:
Improve profitability of the live production sector of the US 
poultry industry by providing timely applied engineering 
research and education resulting in increased efficiencies in 
housing, equipment, energy and environmental control. 

National Poultry Technology Center 
(NPTC)-Auburn University, AL

My Major Experience: In the field for 40 years--
100,000 Negative Pressure Tunnel Ventilated Broiler houses in US 
Precision Environmentally Controlled, Tunnel Ventilated, Birds 
Grown on Conditioned Built up litter, total clean out once 2 years
Bird sizing from 3.5 to 9.0 lbs.  (1.6 to 4.0 Kg )

Fact: Not every company wants antibiotic-free chicken.

Not here to discuss Pros & Cons of ABF/NAE

Not giving opinion on ABF/NAE

Industry (part of) is headed that way.

What are we going to do? 

How are we going to handle our houses with ABF/NAE programs?

Many customers are demanding this!

Same Old Song - Back To Basics
There Are No Shortcuts to Success

However, Failure Consequences Are Much Greater

Best Management Practices:

• Breeder Farm Egg Pack, Hatchery, chick 
delivery, 3-day mortality, 7-day mortality.

• Brooding, feed, water, litter condition, moisture, 
and quantity.

• Temperature and air quality management.

• The key is all aspects, every day, every flock.

• Minimize Stress, Minimize Challenge
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Minimize Stress

1. Direct relationship between performance and 
environment around the bird

2. Absolute temperature, wind chill temperature, 
thermal neutral zone, air quality, litter 
conditions, moisture, and depth.

3. Direct relationship between bird health and 
stress placed on bird due to poor environment

We Are In Charge of Bird 
Programs From Dump to Catch

• Litter

• Air volume

• Air temp

• Water

• Feed

• Floor temperature

We Have some control over--

Keep Flock on Target Temperature Minimize Body Maintenance and Stress

heat with feed

Understand Bird Heat Loss Basics

• Sensible: Heat given off by body 

• 5 Btu/Lb/Hr-11Btu/Kg/Hr Bird Heat

• Latent: Respiration (panting) 

• 7 Btu/Lb/Hr-15.4/Kg/Hr Respiratory Heat Loss

• Air velocity causes a shift in heat loss - increased 
heat loss occurring via sensible.

• When the bird loses heat via latent (panting), energy 
is used to remove heat and less is available for 
growth. A panting bird is inefficient and STRESSED

11

Heat Balance of House vs Heat Balance of Bird

Bird Equilibrium Heat Production

• Broiler produces 5 BTU/lb –
sensible heat 11 Btu/Kg/Hr

• 7BTU/lb—respiratory heat‐
( panting ) 15.4 Btu/Kg/Hr

9

38.8°C

25.9°C

Bird Heat Loss Basics ‐ Minimize Panting
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• Broiler produces 5 BTU/lb –
sensible heat 11 Btu/Kg/Hr

• 7BTU/lb—respiratory heat‐
( panting ) 15.4 Btu/Kg/Hr

.

Partitioned Bird Heat Loss

1m/s 2m/s 3m/s

2.27 kg @ 30º C

14

Value of Wind Speed

Goal: Maximize Environmental Sweet Spot
While Reducing Operating Costs

Through Improved Housing Technologies

Uniformity

•Temp

•Humidity

•Wind Speed

•Lighting

•Avail Feed

•Avail Water

•Litter

Effect of Deviation From Desired In House 
Environment On Target Weight

1. Brooding Prep and Bedding
2. Brooding Chicks
3. Water
4. Feed and Feeding
5. Heat, Ventilation Air Quality
6. House Design

Let’s Look At 6 Categories

Tools for Keeping Heat and Moisture  
Balance

1. Litter moisture and depth

2. Radiant & convective heat (air temp 
regulation)

3. Air changes

4. Air flow on bird

5. Evaporative cooling

1.Brooding Prep and Bedding
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What are we putting our babies back in on at 
day one???

Dry New Bedding

Desired litter for best results

• Needs to be dry and free from wet cake pieces

• Bedding Is Insulation From The Concrete Floor

• Sufficient Depth 4 inches   approx. 10 cm

• Small particle size – better absorption of moisture

• Don’t top dress with large chip shavings:
• Chicks can’t scratch them/keep them worked up
• They tend to slick over and start caking process 
• Act the same as big chucks of old cake

What Is The Purpose of Bedding

WATER USAGE (24,000 BIRDS)

• WEEK 1 = 259

• WEEK 2 = 475

• WEEK 3 = 821

• WEEK 4 = 1,210

• WEEK 5 = 1,584

• WEEK 6 = 1,872

• WEEK 7 = 1,987

GAL/DAY    LITERS/DAY

• 980

• 1,800

• 3,111

• 4,590

• 6,000

• 7,100

• 7,500

(30C)

Temperature-Relative Humidity In House 
vs Time
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Don’t Rush The Process!!!

• Need a minimum of 14 days downtime between flocks

• Longer with small bird programs

• Consider “cycle time”, not just downtime

• Give house time to rest

• Allows proper drying of litter and pad

Make Our House To Be The Mother Hen 
To Minimize Stress

2. Brooding Chicks – Our Best Defense In ABF Production

Floor temp is more than just the 
surface of the litter

• Surface of litter is 
190F warmer than the 
pad beneath

• The cool pad will 
draw heat from the 
chicks

• Need to pre-warm 
long enough to get 
warmth into the pad

Temperature Stress
• Not enough heat
• Failure to run heat
• Not Enough Heat Removal

• Show cold floor here 
and cold bird feet show 
bird hot thermals

• Pre-heat for 48 hours at least!, regardless of the 
time of year or climate

• Target temperature should be reached at least 
24 hours before placement 

• Concrete should be pre-heated to min. of 
280C/820F

• Measure litter temperature. Targets:
• Furnace heaters: 320C/900F
• Brooders: 40.50C/1050F (directly under)

Temperature - Litter Check chick delivery vehicles to assure proper 
chick temperature upon farm arrival

32.9 C Use data 
loggers to
monitor 
temps 
during
transport
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• Feed temps 5 min prior to chick placement
• Too cold – poor feed intake
• Poor feed intake – poor intestinal tract development NE
• Poor intestinal tract development – poor feed conversion 

for birds’ life NE

Poor brooding temps result in poor performance

26.3 C
26.8 C
27.6 C

29.1 C • Creates poor 
uniformity in flock

• Poor uniformity 
causes lower 
average wts at the 
end of the flock 

• Increases cull% 
and overall 
mortality

• Decreases carcass 
utilization at the 
plant

Result of chicks being on cold floors

24.4 C
36.6 C

STRESS

Can also be too hot during brooding and 
drive chicks away from feed & water

35.5 C

3. Water - It’s all a bird has to drink-Keep it Clean

Old habits are hard to break sometime, but 
we have to change if we expect to perform After 1 minute of flush time – not enough

19.2 C
37.1 C

34.2 C
37.0 C

Front of the line near 
regulator/source

End of the same line
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Water – Keep it Clean
Keep it Out Of Litter

What are we actually feeding chicks
• Sometimes it’s not the amount of 

feed we have out

• It’s the type and what’s in the 
feed that is hurting us

4. Feed—that’s all we want the bird to eat

Good, clean, easily available feed is critical 
Clean Tanks, Lines, Bins, Hoppers -critical 

Must not assume everyone knows what 
full feed means or requires

5. Heat and Ventilation, Poultry 
House Tightness

• Fans, heater, poultry house maintenance

• Do we have the right programs in the controller box

Negative Pressure Ventilation
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Ventilation-Take Control of ALL Air 
Entering The Structure-Uniformity
Typical First Stage

Brooder Video-Heat Rises

Cold Weather Ventilation

29.6 C

10.3 C

Inlet Management ‐TEMP CONTROL BY 
AIR CHANGE & BLENDING

• Air Mixing

• Temperature

• Moisture Removal

• Fuel Use

‐1.1°C
4.4°C10°C

15.5°C

21.1°C

26.6°C

46

0°C

(30C)

Temperature-Relative Humidity In House 
vs Time

(Stratification)

83.6°F

99.0°F

85

90

95

86.1
89.6

94.2

99.4

92.1

97.4

NO STIR FANS – 13F TEMPERATURE DIFFERENCE

WITH STIR FANS = 2 F TEMPERATURE DIFFERENCE
28.6 C

38 C

37.4 C

30 C

48
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Wall Leakage

Damaged Fan 
Shutter 

Ventilation Stress-Poor Air Quality

• Under ventilation

• Improper ventilation

Temperature Stress
• Not enough heat
• Failure to run heat
• Not Enough Heat Removal

• Show cold floor here 
and cold bird feet show 
bird hot thermals

SIDE WALL AIR LEAK

AIR LEAKAGE-DRAFTING GOOD INLET VIDEO
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POOR INLET VIDEO 3 Factors of Winter Ventilation

Pressure   Opening   Time

0°C

10°C

20°C

30°C

Pressure
Rule of Thumb
•0.01” = 2’ of air throw  2.5Pa=.6m
•(40’) 0.10” = 20’ & (66’) 0.13” = 26’
25Pa=6m

.10”= 20 ft

Opening (Vents)

Rule of Thumb
•1.5” – 2.5” opening 4.0-6.0 cm
•Good Air Jet

Example:

22,000 birds x 0.25 cfm = 5,500 cfm
5,500 cfm / 26,000 cfm = 0.21

0.21 x 300 seconds = 63 seconds

63 sec on & 237 sec off

Week 2

Source of Air (Inlets & Fans)

•Inlets & Fans Coordinated
•AQ & Moisture from Birds
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50% Ventilation of Brood Chamber

= Exhausted Air= Fresh Air Entry/Open Vents

Brooding Area Non-brooding Area

Double Calculated Runtime

Example Minimum Power 
Ventilation Rates

m3/hr/bird

.17

.425

.6

.85

1.1

1.2

Stir Fans Are Critical Typical Stirring Fan Layout

24.4           24.4        3      3       24.4           24.4

12 X 152 m

6. Housing Design

•Whole House Brood
•More Heat in Back of House Quicker TO
•Reducing Density
•Helps litter moisture
•Reduces stress
•Reduces mortality
•Costs money--We don’t want to do it 

—Hard pill to swallow—Someone Has 
to Pay

Conclusions
• DON’T SHORT CHANGE THE 

CHICKENS - IN ALL PHASES OF 
PRODUCTION –

• NO SHORTCUTS
• We know a lot
• We don’t know it all when it comes 

to ABF and NAE
• Are we getting it done?
• Is it getting checked?

• THANK YOU FOR ALLOWING ME
TO BE WITH YOU


