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Climatein naturally
ventilatedbarns
dependsdirectlyon
the outdoor
conditions
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Increasedvariability
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Companiesand Stakeholders

B DanishExergyTechnology A/®XT DK
B PLFAgritechEU LtdGB)
B AgrotelGmbH (DE) g e

B Bauforderung_andwirtschaft e.V. (AGROTEL]
BFL (D E) Beasurs « Teckeik « s by

B Wolf System GmbHA]) //\ll

B Afimilk Ltd. (IL) SYSTEM afimillc
= Sach5|sche Landesanstalt far Umweldndwirtschafind Geologi€DE)
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B GutDummerstorfLandesanstalt fir Landwirtschaft gy
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CentralQuestions- Work Packages

How doesthe climatein the What may smartnaturally
stabledependson climatic ventilated barnslook like? (WP2)

boundaryconditions? (WP)

A\g How doesthe

@ - .
How may results o -I- B - barn climate
’ p I a r n affect animal

be communicated

efficiently? (WP5) _ _ welfare? (WP3)
How effective and practicalare the
e ak‘ij)ﬂ e optimisation approache® (WP4)
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Tasks Work Packages 1

1.1. Modelling through- and inflow of
NVBin a boundary layer wind tunnel
and numerically(S Hempel,ATB)

7 AT

s
s 1~

e . g
1.2. Deductionof potential |

risksfactors (C Menz, PIK) ﬂ RV (@ ¢
1.3. Regionspecific cross., /. ¢ ¥ ’ )
validation (L Rong,AU)
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Longtermair flow measurementsX

B Complex Off-arm data have limited -
temporal and spatial resolution and 18- “MWWMWWWM—
fluctuating boundary conditions S
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X physicalmodeling

B Modelandmeasureturbulent flow in aboundarylayerwind tunnel

hinvestigatein- andthrow-flow characteristicof naturallyventilatedbarns
(realisticatmospheridboundarylayer)

T
Freie Universitat {
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B OpenSource- Open FOAM
B Commercial- ANSYS

Tools

>

Modeling i
A 0
NavierStokesEquationson a highresolutiongrid I,°°

Turbulencenodel RANS & LES

Differenttypesof heatsourcesandbarngeometries

X and numer|CS|muIat|on (CFD)
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Adaption potentials and needs

relate observed outdoor

climate to indoor climate and

climate projections today
& 2050

FYAYEE 6St T D R F%d OS | (PIK CORDEXurope)

resulting climate risk factors

crossvalidationof model

coupling and determination of
model uncertainty
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uncertainty with
ensemble approach

uncertaintyestimation
from model and

projection uncertainty
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Crossvalidation - selectedbarns

| i "
= & e
5 b D
* -t l‘.

Sound crossvalidation
requires common
experimental plan

| €= Germany

Spain

ST b
Freie Universitit %’s: . ? Berlin
A !

RS

ONATB_

31.08.2015 EAAP Annual Meeting, Warschau 2015 . V 11



Tasks Work Packages 2

2.1. Integrated sensingmethod development(G. Zhang,AU)

-

/m . 2.2.Precisionzoneventilation 1 ¢
/ AOZclimate control (L Rong,AU)

2.3. Precisionzoneventilation 2 ¢

Emissiorzoneexhaustcontrol (L Rong,AU)

2.4. Effectivenesandfeasibility assessment

(I. Halachmj ARO)

ONATB_
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Thermalsensing

® Find one parameter to represent
convection radiationand latent
heat release of cow ataried
thermal conditions

B Experiments CFD to estimate parameters
difficult to achieve by measurements

B Artificialanimal models with surfacéemperatureregulation t0 S

——————

estimate heat losslependingon air velocities and atemperatures

S
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Zoneventilation and its impact

B Experiments &umericmodelling
A Zone air speed & temperature control [2.2]
A Partialmechanicalentilation
A Earth- Air heatexchange

A Optimal indoor air quality minimum emission [2.3](\
A Exhaust location I I
A building configuration
B{ (il 1SK2f RSNAEAQ SaiddAYl A 2 ¢animialyeRoradsIA

M | & Buldindidesign and ventilation concepts
(heat stress, productivity and working environment, costs) [2.4]

8
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Tasks Work Packages 3

Building a setup for evaluation animal stress based on
sensor selectior{l. Halachmj ARO)

Casestudies on animakindividual
stress,usingthe setup (T. Amon, ATB)

ONATB_
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Heatstressscale

B \Whatdo dairy cowsshowunderheat stress?
[hdefinesensorghat indicateheat stress (lab barn)

B Underhot conditions
searchfor significantdifferencesin

A Heart ratevariability
A Respiration

A Bodytemperature
A Surfaceemperature
A activity

S ] r{‘
Freie Universitat L' e
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Behavioraladaptation

morning

Freie Universitét m V) Berlin
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Animalindividual stress

B Underwhichconditionsare individual
dairycowsin heat stres8

A identify stressundervariousconditions

M Usethe proven sensort test
sensibilityof cowsto:

A temperature, humidity andwind,

A underindividualstages of
pregancylactation

Freie Universitét Y
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RespiratoryRate- adaption strategieto heat stress
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Correlations THIC RR
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Tasks Work Packages 4

SIMSy [ o '* =
Dairy 1. e 3.1.Evaluation of expected

environmental impacts
(A. del Prado, BC3)

it A e drim did T Ay

3.2. Evaluation of expected economic
Impactsand risk managementoptions

(F Estelles UPV)

Freie Universitat @qu )g Berlin
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Tasks Work Packages 5

|>\/R<| 5.1. Internal project communication

ONATB_



Externalcommitees

Industry panel

A Companieghat wrote letter of intent
Scientificpanel

A ThomasBanhaz{NCEA, AU)

A TomMisselbrook(RothamstedResearch, UK)
A NicoOgink(WageningerUR, NL)

A MelindaHassoundINRA, FR)

Advisoryboard

Biannualstrategicevaluationbasedon monthly statusreports

Freie Universitat @?X : ? Berlin
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