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Conventional hydrocarbon filtration systems ., pjax operating pressure: 20 bar

rely on reactive monitoring, filter clogging is .

only detected after pressure drop or flow < Max inlettemperature: 60°C A'"*ffff“"M°de""’°“"°"e’b e e e
rate exceed thresholds, meaning blockage . . ] il - ) el & L &
s already severe. This leads to unplanned ° Dashboard compatible with standard e L= =

shutdowns, downstream equipment . desktop web browsers o

damage, and costly manual interventions. . . |
No existing commercial solution combines * Filter material cost (SS): = 4,000 SAR

early degradation detection with automated . Aj ESP32 signal interfaces: < 3.3 V
response in a unified system.
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Solution Specifications

An intelligent multi-layer filtration system * Inletvelocity: 3.0-4.5 m/s

integrating a 3-stage filter (coarse, medium, * Target cleanliness: ISO 4406 = 14/12/9
fine) with continuous sensor monitoring ° Fllter eff|C|er_10>y: 530(0)2200
(pressure, flow rate, optical turbidity sensor). ° Al accuracy: = 75% .

An Al-based predictive model detects early ° 2ashboard updates every 30 min

. . . . * Two stainless steel filters in three layers
clogging signs and automatically switches Pressure sensor update rate: = 5 Hz

flow to a parallel standby filter, eliminating ,

) . . Control & instrumentation: < 48W
manual Intervention and ensuring at 24V DC .
uninterrupted hydrocarbon feed. +  Pump: 750W at 220V AC A
Testing and Validation Conclusion
=== Fvaluation Results === b b b b e o e e o o o oo | SRR e ) The intelligent filtration system successfully transitions hydrocarbon
Accuracy: ©.9972364784840111 bl | L filtration from reactive to predictive operation. Multi-layer filtration,
Error Rate: 0.0027635215159889093 § o real-time sensor monitoring, and Al-driven condition assessment
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minimize unplanned shutdowns and maintain clean feed with
minimal manual intervention. Future work includes:
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» Scaling the system for full industrial deployment
* EXxploring self-cleaning filter mechanisms
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