Quality of compost and
bedding issues

Compost Bedded Loose
Housing Dairy Barn




i r._ B 4
R :

. R4 -
‘-? £

MU‘ M :

—iag I |
s '
"""':il . '
. L
)8 I
it
= L]
i
N
}
f
i







Management of

the Bedded Pack







Barn Facility Measurements




Environmental Measurements

» Air temperature, relative humidity, and air
velocity and wind direction (0.05 and 1.2 m);
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Bedding Temperature Measurement

Bedding temperature - surface and two different
depths (0.10 and 0.20 m);
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Beddmg Moisture

Measurement
Bedding moisture - surface to 0.20 m
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Average Bed Moisture and Air Temperature Over Collection Period
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Average Bed Temperature/Bedding Material
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Compost Bed Temperature Trend
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Temporal Compost Bed Monitoring

Compost Bed Average Temperature and Moisture
Content and Qutside Air Temperature
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Average Bed Moisture Content Effects
on Average Bed Temperature
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Stocking Density Effect on
Compost Bed Moisture Content
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Bed Moisture Content Effects
on Average Bed Particle Size
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Bed Moisture Content Effects on Bed Particle Size
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Bedding Moisture (% - wb) 0"- 4"
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Temporal Compost Bed Monitoring

Compost Bed Depth Along Length of Barn
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Temporal Compost Bed Nutrients
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UK D;ail-,l émnposl Project




® Cultivator ® Rototiller = Cultivator and rototiller

Tillage

®m Pull ®Pulland push = Push




How Can You Reduce Bedding
Use In Winter




Why Don't All Packs Work?







Potential Design Flaws




.

Box fans High Volume Low Natural ventilation Tunnel ventilation
Speed Fans (HVLS)
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Capped
ridge (n=6)

Hoop 14%

structure
(n=2)
5%

Barns= 43







Air'flo Patterns

Overshot ridge - OVR Open ridge with chimney - ORC

The smoke was visually observed when it was
passed through and over the ridge opening







(OR)  Closed ridge Overshot
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Develop CFD model of compost barn
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Position in the Landscape
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Recommended
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Trough Waterer - inch/cow

Waterers with
Openings -
cows/opening




Compost Bedded
Pack Success




Need to have a high porosity bed for a level of
oxygen to sustain the compost process.

- Bed stirring
- Bedding type

- Bedding particle size
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Pulling tillage tool




Just right leads to clean,
comfortable conditions for cow

Waterers in bed area can
create a too wet condition

Too wet leads to poor conditions and
a dirty potentially cold stressed cow




By s e gy
SR & Type Bedding

: Sawdus'r/»/ o Materials

_Sawdus'r




Type Bedding
Materials

Sawdust

Shavings
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Not Recommended




What are Alternative
Bedding Sources
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m Carbon Dioxide
8 Methans

=
Pack Sifc

0 Nitrous Oxide
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Air Space Concentrations (ppm) of GHGs in Compost Bed Profile




Questions?




CH,COOH CO, CH,
Methanogenesis
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N (N-S) NE (NE-SW) E (E-W)

NW (NW SE)




Side Wall Eave Height

Side Wall Eave Height - feet




Recommended
ecommended

No Opening
<1

>1-2

No Opening
<1

>1-2

Apparant Ridge Opening Compost Effective Ridge Opening
Barns - inch/10 ft width Compost Barns - inch/10 ft width




Ridge Opening Detail
- Apparent vs Effective -
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Compost Bedded Pack




* Biological activity generates heat which
helps to dry the bedding material

» Bedding cannot absorb all the water

from urine and manure without
evaporation of water

» Too wet of a bedded pack reduces
aeration, slows biological activity, slow
heat generation and water evaporation




% Added
Water
Evaporated

Modeled water evaporation (kg/m?)

Composted Bedded Pack
Water in Bedding

% Added

Modeled water evaporation (kg/m°)
Bedded Pack



