6th American Association for Wind Engineering Workshop (online)

Clemson University, Clemson, SC, USA
May 12-14, 2021

Presented By:
Johnny Estephan
Ph.D. Candidate, Department of Civil and Environmental Engineering, Florida International University

Collaborators:

R. Braun, D. Chen, A. Chowdhury, J. Estephan, C. Gordon, P. Irwin, G. Johnson, B. Kennedy, G. Lyman, E. Raney,
D. Reed, R. Sanford, S. Wang, A. Worthy 1



CIVIL & ENVIRONMENTAL ENGINEERING

UNIVERSITY of WASHINGTON

FIU

NHERI Experimental Facility

/ ELECTRONICS

: . ENGINEERING
Wall of Wind A TECHNOLOGY

Research Team

University of Washington

L Prof. Dorothy Reed

' Dr. Shuogi Wang

Amanda Worthy

-

Florida International University

Dr. Arindam Chowdhury

Dr. Peter Irwin

.‘I Johnny Estephan

N Dr. Dejiang Chen

~N

Rowdy Sanford

¥ Bryan Kennedy

Richard Braun




/ ELECTRONICS

: . ENGINEERING
Wall of Wind A TECHNOLOGY

CIVIL & ENVIRONMENTAL ENGINEERING FI“
UNIVERSITY of WASHINGTON

NHERI Experimental Facility

Outline




CIVIL & ENVIRONMENTAL ENGINEERING // ELECTRONICS
i ”  ENGINEERING
rlu Wall of Wind PN TECHNDLDGY

UNIVERSITY of WASHINGTON
NHERI Experimental Facility

Introduction

 More than 2 million photovoltaic (PV)
systems are mounted on rooftops of
low-rise buildings in the U.S.
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 Twenty-fold increase of solar PV power
is expected by 2030.
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Research Problem

Rooftop equipment (including PV systems)
are extremely susceptible to wind damage.

Failure of PV components can lead to
severe consequences:
e Water intrusion and damage to the

building’s interior.
 Creation of wind-borne debris.




/ ELECTRONICS

= ENGINEERING
Wall of Wind P\ TECHNOLOGY

CIVIL & ENVIRONMENTAL ENGINEERING FI“
UNIVERSITY of WASHINGTON ]
NHERI Experimental Facility (1 A ")

WVAGS,

Aim and Objectives

Aim:
* Improve the estimation of peak wind effects on buildings and appurtenances.
Objectives:

* Conduct field measurements on the roof and rooftop PV array of Hogue Hall at

CWU.

e Calibrate and validate wind tunnel measurements on large- and small-scale

models at WOW.
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In-situ Measurements
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Rooftop Anemometer
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Panel Anemometer
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PV Array Instrumentation

Legend

[] Pressure Sensor

O Accelerometer

[] Strain Gauge
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Setra Differential Pressure Transducer
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Accelerometers and Strain Gauges




-

/ ELECTRONICS

i . ENGINEERING
Wall of Wind i SPHBLORY

CIVIL & ENVIRONMENTAL ENGINEERING rlu
UNIVERSITY of WASHINGTON

NHERI Experimental Facility

Preliminary Results

Hammer Testing

Hammer Test 1 - X Acceleration Spectrum (Top Accelerometer)
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Preliminary Results
Wind Speed and Direction
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Preliminary Results
Net PV Panel Pressure Coefficient Cp
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Preliminary Results
Net PV Panel Pressure Coefficient Cp
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Preliminary Results
Net Roof Pressure Coefficient Cp
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Future Work

Full-scale
Wind Tunnel

Testing of a
PV Array at
WOW
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Large- and Calibration of
Small-scale WOW Testing
Rigid Model Based on CWU

Testing at Field
WOW Measurements
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Thank you!

Questions?
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