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Detailed Explanation

UL 3703 establishes performance and safety requirements for utility-scale solar trackers, with a strong
emphasis on structural integrity under wind loading. Wind tunnel testing is a critical validation method
mandated by this standard to characterize the tracker's aeroelastic behavior—particularly its
susceptibility to wind-induced vibrations, galloping, flutter, and vortex shedding. The test report template
provides a rigorous framework to document test configuration (e.g., model scale, Reynolds humber
matching), instrumentation setup (accelerometers, force balances, pressure taps), raw and processed
data, modal analysis results, and comparative assessment against acceptance criteria defined in UL
3703 Section 9. This ensures traceability, reproducibility, and regulatory acceptability across certification
bodies and authorities having jurisdiction (AHJs). Beyond compliance, the report serves as foundational
input for structural finite element analysis (FEA) correlation, fatigue life prediction, and site-specific wind
load adaptation using IEC 61400-1 or ASCE 7 methodologies. Ultimately, it bridges experimental
aerodynamics with engineering design assurance, reducing field failure risk and enabling insurers and
financiers to evaluate long-term system reliability.

Key Components




1 Test Configuration Summary (scale, wind speed range, turbulence intensity)
2 Structural Dynamic Results (natural frequencies, mode shapes, damping ratios)

3 Aerodynamic Load Data (mean/peak forces, moments, pressure distributions)

Applications

Application

1 UL 3703 certification submission to accredited testing laboratories

2  Design validation and iterative refinement of tracker torsional and lateral stiffness

Supporting engineering judgments for wind load adjustments in site-specific permitting
packages

Related Concepts

1 Aeroelasticity

2 Modal Analysis

3 Scale Modeling (Wind Tunnel)
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