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Intelligent Real-Time Hospital Wastewater Quality Monitoring System: Design and

Performance Assessment of Cost-Effective IoT Technology
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Abstract

Currently, hospital wastewater quality monitoring in
treatment ponds requires manual water sampling and analysis,
which poses risks from exposure to antimicrobial-resistant
pathogens and hazardous chemicals. This research aimed to

develop an intelligent real-time hospital wastewater quality
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monitoring system using cost-effective Internet of Things (loT)
technology to reduce personnel health risks and enhance
monitoring efficiency. The system was developed using an
Arduino Mega 2560 microcontroller integrated with a NodeMCU
ESP8266 wireless module and five water quality sensors
measuring pH, dissolved oxygen (DO), turbidity, free chlorine
and ultrasonic. The system was designed to monitor and store
data according to medical facilities' effluent standards: pH 5-9,
DO =2 mg/L, turbidity <30 NTU, and free chlorine 0.5-1.0 mg/L.
Performance testing against standard analytical instruments
over 10 trials, following calibration improvements and
implementation of a Moving Average Filter, demonstrated an
overall system accuracy of 93.82%. The chlorine sensor
achieved the highest accuracy at 96.67%, followed by turbidity
at 94.70% (improved to 99.52% with a 5-point Moving Average),
pH at 92.65%, and DO at 91.25%. The developed system
transmits data via a wireless network to a cloud database in
real-time with automatic alert functionality. This system reduces

personnel exposure risks, enhances monitoring efficiency, and

supports smart hospital development cost-effectively.

Keywords: wastewater quality monitoring system, smart
hospital, Internet of Things, low-cost sensors, real-time
monitoring
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9. Data Export and Reporting
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Al. Monitoring Dashboard
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