
Wind tunnel validation of the aerodynamic performance 
of rain gauges simulated using a CFD approach 
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Average flow velocity magnitude,  
undisturbed wind speed Uref =10m/s. 

Average flow velocity vertical component,  
 undisturbed wind speed  Uref =10m/s. 

Average flow velocity magnitude,  
undisturbed wind speed  Uref =18m/s. 

Average flow velocity vertical component,  
undisturbed wind speed  Uref =18m/s. 

The airflow pattern above the collector, modified by the presence of the gauge body, influences the particle trajectories 
and reduces the collection of precipitation. 
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THE EXPOSURE PROBLEM 

Wind is recognized as the primary cause for the undercatch of solid and liquid precipitation 
as experienced by catching type gauges. 

Aerodynamic rain gauges have been developed to 
minimize the undercatch, with their outer shape 

designed to reduce the aerodynamic impact of the gauge 
body on the surrounding airflow. 

 

In a previous work, CFD simulations of aerodynamic gauges were performed and the performance of different 
shapes were compared. 

CFD SIMULATION OF THE AERODYNAMIC RESPONSE 
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The aim of this work is to validate the airflow pattern around the EML Kalix gauge as predicted by 
improved CFD simulations by performing wind tunnel tests both in laminar and turbulent base-flow 
conditions. 

The airflow in the proximity of the gauge was simulated using the Unsteady Reynolds Average 
Navier-Stokes (URANS) equations approach. Advantages of the URANS method include the 
possibility of describing time-varying patterns of the turbulent air velocity field while 
maintaining acceptable computational requirements. 

EML Kalix rain gauge 
Geometry Rain gauge with endplate  

Average flow velocity vertical component,  
undisturbed wind speed Uref =10m/s. 

Mesh refined around the gauge, 
longitudinal section  

Laminar base-flow 

Average flow velocity magnitude,  
the undisturbed wind speed is Uref =10m/s. 

The simulations were performed under two different turbulence conditions in order to 
assess the role of the base-flow turbulence on the calculated flow pattern. 

Turbulent base-flow 

Setup and mesh for simulation with turbulent base-flow  C
F

D
 s

im
u

la
tio

n
s 

W-T experiment Validation of the CFD simulations was provided by realizing the same airflow conditions (laminar/turbulent base flow) in the 
DICCA wind tunnel and measuring the air velocity components in different fixed positions around the collector of the gauge. 

RESULTS 

Laminar base-flow  
Turbulent intensity: 0.3%  

Turbulent base-flow  
Turbulent intensity: 13%  

Longitudinal profile of the normalized vertical velocity component Uz/Uref above the gauge orifice (y=0, z=5mm). 
Black line is the turbulent intensity, dashed vertical lines are the gauge collector limits.  

Normalized air flow velocity U/Uref above the 
centre of the gauge orifice (x=0, y=0) 
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Uref = 18m/s Uref = 10m/s 

Comparison of the normalized vertical velocity  
component profiles Uz/Uref above the gauge orifice 
(y=0, z=5mm) under laminar and turbulent base 
flow conditions. 
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