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Overview

loT-based wireless data acquisition and control system for In this article, we introduce
a low-cost wireless monitoring system that employs NodeMCU boards.

Key Takeaways

A photovoltaic wireless data acquisition module is a device that collects, processes,
and transmits electrical and environmental data from solar panels wirelessly,
enabling real-time monitoring and control of photovoltaic systems.Overview

A photovoltaic (PV) wireless data acquisition module is a key component in modern
solar energy systems designed to monitor the performance of solar panels. It collects
critical parameters such as voltage, current, power output, panel temperature,
ambient temperature, humidity, and irradiance from PV modules and converts these
signals into digital data for analysis and storage .

Components and Functionality

* Sensors and Signal Conditioning: The module uses sensors to measure electrical
and environmental parameters. Signal conditioning circuits, such as operational
amplifiers and DC/DC converters, ensure accurate and low-noise data acquisition,
often stepping down high voltages to safe levels for processing .

* Data Acquisition Unit: This unit digitizes the analog signals from sensors and
organizes them for transmission. It can handle multiple channels, aIIowmg monitori
of individual_pangls or strings within a solar array .
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* Wireless Communication Module: Using low-power Wi-Fi or IoT protocols like MQTT
or TCP/IP, the module transmits data to a central server, cloud platform, or local
monitoring system. This eliminates the need for extensive cabling and allows
deployment in remote or large-scale PV installations .

* Integration with 10T and Software Platforms: The module often interfaces with loT
devices and software such as NodeMCU, Raspberry Pi, InfluxDB, Node-RED, and
Grafana, enabling real-time visualization, data storage, and performance analysis .

» Control and Feedback Functions: Some modules include wireless control
capabilities, such as turning PV modules on/off or adjusting actuators like servo
motors, and can provide feedback to prevent equipment damage or optimize energy
use .

Applications

* Remote Monitoring: Enables operators to track PV system performance from
anywhere, reducing the need for manual inspections .

* Fault Detection and Maintenance: Real-time data helps identify anomalies, predict
failures, and schedule maintenance efficiently .

* Energy Management: Aggregated data supports power prediction, load balancing,
and optimization of energy generation in solar farms .

* Scalability: Wireless modules allow easy expansion of PV systems without complex
wiring, suitable for both rooftop and large-scale solar farms .
Summary

A photovoltaic wireless data acquisition module is an essential tool for modern solar
energy systems, combining sensor measurement, data processing, wireless
communication, and IoT integration. It ensures efficient monitoring, fault detection,
and performance optimization of PV installations, particularly in remote or large-scale
applications .
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The work presents real-time data acquisition and monitoring of solar photovoltaic
modules using LabVIEW. A graphical
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Apart being inconvenient, the use of data cable often adds capital and maintenance
cost to the system. In this

Smart monitoring of photovoltaic energy systems: An loT-based

A Wi-Fi module enables wireless communication, transmitting real-time data to a
server. A DC-DC converter regulates

Comprehensive Real-Time Monitoring of Solar Modules via WiFi

With a network of strategically placed sensors on the PV module, the system
transmits real-time data to a central control unit via Wi
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