The 75th EAAP Annual Meeting
4th September 2024
Florence, Italy

UNIVERSITAT
) POLITECNICA
DE VALENCIA

Towards automated monitoring of
ammonia emissions from naturally
ventilated pig houses

Salvador Calvet Sanz

salcalsa@upvnet.upv.es
Institute of Animal Science and Technology - https://icta.webs.upv.es/

Acknowledgements: This publication is part of the R+D+i project CPP2021-008476, funded by MCIN/ g
AEl/10.13039/501100011033/ and by the “European Union NextGenerationEU/PRTR"




Introduction



This is a global pollution problem

Industrial and agricultural ammonia point
sources exposed




Mostly derived from livestock

Share of
NH; emissions

https://www.miteco.gob.es/es/calidad-y-evaluacion-ambiental/temas/sistema-espanol-de-inventario-sei-/




Advances in sensors and ICT

N\, Sensors: better and cheaper

ConnectiVity: (real tlme)

vust create ADDED VALUE

Computing: (hardware and software)




Objective

To create the basis to develop an application to conduct
real-time emission measurements
in naturally ventilated pig farms



Fattening pig farm located in Teruel (Spain)
2 growing periods (Summer- Autumn 2023 and Winter-Spring 2024)

Material and Methods

2 identical buildings




Measurements

Ambient , ﬁ
Temperature e e e e e e
Relative humidity L s _. R _||_ _.' _____
NH; conc. DPFQ 500-NH3 S s Y C B
CO,conc. CO2GAS-DIS-CO | = ' |e 1 = | e

Performance

Numbers of animals
Initial and final weight
Feed consumption

Pit slurry emptying




Calculations

E=Vx (Coutlet - Cinlet)

Climatization of Animal Houses

at animal and house levels
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et~ V: Airflow rate (m3/h)
C: Concentration

inlet



Results and Discussion
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Cycle 1, Carbon dioxide concentration
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Cycle 1, Ammonia concentration
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(hourly)
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Cycle 1, Ammonia emission (hourly)
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Cycle 1 (jul-nov 2023) —Building 1

10 1
p— = ——Building 2
O ]
> = : 1 Pit discharge
r— -
.U E .
20
C . Y /V ‘
O :
.a 23-jul. 12-ago. 1-sep. 21-sep. 11-oct. 31- 2 TZO no
L
E Cycle 2 (jan- 2024
T 8 - yele 2 (jan-may ) —Building 1
o 3 —Building 2
= - er g
o mm : ° 1‘ Pit discharge
c =
O e
=4
c
=
S
< z
z
0

28-ene. 17-feb. 1 8-mar. 28-mar. 117-abr. 7$nay. 27-4\,{.



An APP for emission monitoring

Programming

Python code
Automatic data downolad from different cloud servers
Automatic outlier detection and dataset cleaning

Challenges

On-site sensor calibration

Include other variables based on PLF (e.g. animal weight or activity)
Automatic selection of sampling points

System verification



Conclusions

#1 Ambient sensors provide useful information
to calculate emissions in NV pig farms

#2 Emissions can be estimated automatically

#3 A preliminary app has been developed, but
intensive refinement work is needed



Plans in three weeks

TOPICS  IMPORTANT DATES  ABSTRACT SUBMISSION PROGRAM  REGISTRATION  COMMITTEE  VENUE

24 26
September 2024
Valencia (Spain)

EmiLi 2024
conference

2 ¥ ABSTRACT
%‘*—— ——— |nternational Symp03|um on SUBMISSION REGISTRATION
Gas and Dust Emissions
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https://emiliconference.com/
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