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MEASURING SOLAR RESOURCE
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ENERGY EFFICIENCY OF PV PANELS
I-V (Current- Voltage) Curves
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MAIN
REQUERIMENTS

Design a complete PV Remote Lab Kit (Hardware
Components)

Control and monitor real-time status of the kits and
make experiments.

Develop a user-friendly web platform where users
can put in practice theoretical knowledge.
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Replicate the PV Remote Lab kits as exact as
possible.
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HARDWARE
(KITS)
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HARDWARE (KITS)

Sensor CS320 Sensor SU-200Inside of the Fiberglass Box
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KITS ASSEMBLY
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PCB
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COMMUNICATION INFRASTRUCTURE

MQTT Protocol MODBUS Protocol
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Booking System (Book4RLab)
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ONLINE LEARNING MATERIAL (TUTORIAL)
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ONLINE LEARNING MATERIAL (LEARNING GUIDE)
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DEMO
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RESULTS
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KIT DEPLOYMENT

Cochabamba (2658 masl) La Paz (3625 masl) Santa Cruz (400 masl)
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EXPERIMENTAL
VALIDATION
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11 %

EXPERIMENTAL
VALIDATION

11.8 %
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11 %

11.8 %
68 °C
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CONCLUSIONS
Fully operational distributed PV Solar Remote Laboratory deployed at various
altitudes.

We fill the gap between theory and practice of PV efficiency with simultaneous
measurements at different real-world conditions.

The application of IoT technology has been crucial for the proposed PV Solar
Remote Laboratory, by enabling real-time data collection, remote control, and
synchronization of experiments.

The PV Solar Remote Laboratory software and hardware components are
available as open-source in Github, 
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