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IoT-Based Monitoring System for Temperature-Compensated Electrical Conductivity

Measurement in Hydroponic Nutrient Solutions
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Abstract

This paper presents an [oT-based monitoring system for real- time
measurement and temperature compensation of electrical conductivity (EC)
in hydroponic nutrient solutions. The system employs an ESP32-devkit v1
microcontroller integrated with industrial-grade EC and temperature sensors,
connected to the blynk legacy platform for remote monitoring. Experimental
results demonstrate a strong linear relationship between temperature and EC

values, with a temperature coefficient of 2.13%/°C.

The implemented compensation algorithm reduces measurement error
from +8.5% to +0.3% across the temperature range of 20-35°C.
The system achieved 99.75% uptime over a continuous 30-day operation
period, demonstrating high reliability for practical greenhouse
applications. This work contributes to precision agriculture by enabling
accurate nutrient monitoring despite temperature variations in

greenhouse environments.

Keywords: Electrical conductivity, Temperature compensation, ESP32,

Hydroponic system, , IoT monitoring
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STEP 1: Initialize System

« ESP32 Boot & Self-Test
« Connect WiFi & Blynk Server
« Initialize EC Sensor, RTC, LCD

STEP 2 : Read Sensors (Modbus RTU)

P« Read EC(T) — Raw EC at temporature T
« Read Tem o
« Read Timestamp trom DS3231 RTC

vats

* STEP 4: Calculate Compensated EC,.

EC,; = EC(T) / [1 + a(T - 25)]

EC(T) = R
EC.. = Com

MAIN LOOP

« Save 1o local circular butfer
« Timestamp & prepare JSON

STEP 8 : Update LCD Display

delay(1000 ms) - System health check
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