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Abstract

This research aims to develop and evaluate the performance of a dry air pressure and electrical status
monitoring system of air dryers for scientific instruments. The primary objective is to establish a proactive
maintenance mechanism and minimize system downtime resulting from malfunctions in the air drying unit within
the laboratory. Such issues directly impact the stability, precision, and operational efficiency of high-value scientific
equipment.

The research methodology follows a Research and Development (R&D) framework, utilizing the Systems
Development Life Cycle (SDLC) model. Based on historical maintenance data analysis, a modular hardware circuit
architecture was designed, controlled by an ESP8266 microcontroller. This setup integrates a pneumatic pressure
sensor and a PZEM-004T electrical power module to measure physical and electrical parameters. The system is
programmed to transmit real-time data streaming to the Blynk application and features a dual-channel proactive
alert mechanism (via buzzer and Telegram) that triggers instantly when parameters drop below critical thresholds.

The experimental results demonstrate high operational efficiency and precision. The system achieved a
measurement error of less than + 0.15 bar for dry air pressure compared to the standard Anest lwata controller.
For electrical parameters, the voltage and current measurement errors were within + 0.7 V and = 0.13 A
respectively, when verified against a standard Fluke 375 FC clamp meter. In conclusion, this innovation successfully
transforms maintenance operations from a reactive approach to a proactive strategy, effectively reducing risks and

preventing damage to scientific instruments sustainably.

Keywords: Compressed Air Pressure, Blynk, Telegram Alert, Scientific Instrument Maintenance
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