Digital twin for prediction of cold storage conditions
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Goal: Optimizing fruit storage conditions Sensor system LoRa Sensor node
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Humidity / dew point undershoot as crucial influence + Raspberry Pi forwards USB via Ethemet to data base

= Modelling of condensation status
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Test of remote live monitorin Diaital Twin streamin latform

U ; = Link any sensor to any model
,, standard bin Implemented as
(300 kg) = Based on Kafka / Linux / InfluxDB, Python, TSL Encryption Services

= Performance: More than 50 sensors + models
can run on virtual machine with 4 cores
= Data organized in topics, e.g.: \/
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Realtime monitoring of temperature and dew point Spatial distribution of temperature [ dew point

= Compare dew point and apple surface temperature = Measurement in cold storage room with 40 t
= |dentify different types of condensation triggers of apples (3 rows with ~ 50 bins each)
= Door opening, set point change, defrosting, loading of ‘warm’ bins, = Two sensors on flexible board to measure —_— . |
= Cooling interruption (Screenshot) temperature difference and calculate dew point
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For further publications on digital twins, The project “Digital Twin for Condensation Management during Cold X1V International Controlled and Modified
condensat_lon and frqlt monitoring, see DF Storage of Fruits project” (Fruity Twin) is supported by the German Atmosphere Research Conference
www.intelligentcontainer.com Research Foundation (DFG) under grant number 521409147. (CAMA 2025)
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