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e Up to 100% of energy demand in livestock
farms

e Strongly diversified in terms of farm types
and locations
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Introduction RES4LIVE
State of the art

+ High demand for animal products and by-products
+ Decreasing number of farmers in developed countries
+ Industry focuses production on larger farms

+ Consumers’ preference in livestock goods produced under well-
being production strategies

=) Need for the farming Iindustry to adopt new practices towards
efficient but also healthier breeding conditions
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Introduction RES4|IVE
Smart control systems

Main purpose

+ Integration of heating/cooling systems, air quality, energy monitoring,
Ighting, etc. through smart devices (sensors, actuators)

+ Large variety of factors to be monitored
+ Continuous monitoring and adaptability are crucial

=) loT combines several “smart” technologies and creates efficiencies,
scalability and interoperabllity between them
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Introduction RES4ALIVE
loT In the livestock industry

+ Most livestock farms are dependent on older/less efficient equipment
+ The complete upgrade of legacy systems is cost prohibitive

+ 10T solutions can be installed as standalone equipment and be
paired with existing equipment

+ Remote monitoring followed by actuation or early warning

=) Data collected utilized for data driven decisions and proactive
actions to maintain an optimal environment for livestock
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The proposed system RES4LIVE
The two pillars I

(a) Monitoring and data collection
+ Various sensors and accompanying equipment

+ Selection prerequisites: buildings/barns of interest, internet availability,
Installation points accessibility, legacy equipment, etc.

+ Environmental sensing, Weather station, Energy consumption

(b) Smart control

+ Optimal environmental conditions

+ Maximum penetration of the energy produced by the farms’ RES units
+ Reduction of the energy consumption

programme under grant agreement No.101000785

www.res4live.eu
Ag Eng 2024, Ju |y Zﬂd, 2024 A\ This project has received funding from the European Union’s Horizon 2020 research and innavation A\ 8



The proposed system
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The proposed system RES4LIVE
Monitoring and data collection L e -

Environmental sensing
+ Sensing sensitivity/application and longevity

Weather station
+ Temperature, humidity, barometric pressure, wind speed/dir, etc.

Energy consumption
+ Complexity of each facility, type/number of consumers to monitor
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The proposed system RES4LIVE
Monitoring and data collection S
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The proposed system

Smart control
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The proposed system RESA4LIVE
Smart control

+ Smart control module

+ Main components: Rule engine, Smart control algorithm, Local actuator
listener, Cloud actuator listener

+ Gathers sensor data and utilizes it to determine the best actions towards the
desired environmental conditions

+ Runs the rules every time new sensor data arrives
+ Sends control commands if needed (threshold levels)

+ Rule engine
+ Apply meaningful rules set and defined by heterogeneous sources
+ Triggered by the incoming or requested data

+ l.e. prioritize the air quality over energy consumption if a hazardous gas
exceeds a set threshold

+ Reduce the amount of data transferred in case of limited bandwidth

www.res4live.eu
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The proposed system
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The proposed system RESA4LIVE
Smart control

+ Demand forecasting

+ Utilizes a RNN (Recurrent Neural Network) to predict the energy
demand of the next hour based on last week’s data

+ Solar forecasting

+ Allows for scheduling of energy consuming tasks during periods
of high production

+ Avoids wasting solar energy

+ Weather forecasts through third-party services and installed
weather stations

www.res4live.eu
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The proposed system RES4LIVE
Smart control A o

Demand Prediction

Select asset: - farm-res
24h Energy Demand Prediction
Historical Analysis
2024-06-01 - 2024-06-30| =)
BkWh_ | | | 7 | | |
- AN MRS R AR R T LR
b 9 , | b4 | Fao | 2| [ e s [ |9 5 T F {78,
g EI o G alr B P AT g A \
5 kWh ¢ : S i - -. | | { i I'sll. ,-fl }..f' : | K . |
Wl : u| % ﬂé l | \g LLfﬂ' é 1 g L ‘|l-|, ‘?
3 kWh ° ; ||

|
2 kWh - - ! ! - - - ;.E
o

1 kWh

0kWh - i i i t i i 1 i 1 T
276 00:00 476 00:00 6/6 00:00 8/6 00:00 10/6 00:00 12/6 00:00 14/6 00:00 16/6 00:00 18/6 00:00 20/6 00:00 22/6 0000 24/6 00:00 26/6 00:00 28/6 00:00 30/6 00:00
Date Time

+ Forecast + Actual Consumption




The proposed system RES4LIVE
Results ENGROYGUATTLUESTOCKEATHIG

Automatically controlled equipment

+ Heat pumps through the smart control mechanism
+ Complete ventilation system in two pilot farms

+ Part of the ventilation system in the third pilot farm

Manual control through suggested actions
+ Suggestions to open windows/doors within a specific room

+ Increase the airflow and facilitate temperature and hazardous gases
concentration control

+ Alert through an email notification the assigned persons

+ Expandable, supports any kind of relevant action suggestions in case of
additional requirements
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Thank you!

@ https://resdlive.eu/
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