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2   METHOD 

 FLOW CHARACTERISTICS 

• height: 0.35 m 
• width: 0.25 m 
 
The test section is located 5.0 m downwind of the inlet, where the boundary layer under neutral conditions is fully-developed. 
This condition is realized thanks to small pebbles that cover the channel bottom upstream the buildings.  
 
• obstacles H=0.015 m  
• free stream velocity (U): 0.34 m s-1 

• Reynolds number: ≌ 400 (considering the friction velocity) 
 

 SOURCE CHARACTERISTICS 

Pollutant emission simulated by a mixture of water and Rhodamine-WT, continuously released by the source located at the 
center of the upwind building belonging to the interrogation area. 

 GEOMETRICAL CONFIGURATION 

P = 0.25 (wake interference regime) 
 

 ACQUISITION SYSTEM 

• LD PUMPED ALL-SOLID-STATE GREEN LASER 
     - wavelength: 532 nm                              - power: 5 W 

• RHODAMINE WT – WATER (C29H29N2O5Cl) 

    - excitation wavelength: 532 nm (green)     - emission wavelength: 687 nm (red) 

    - source concentration: 2.5 x 10-3 kg m-3     - mass flow rate: 11.9x10-11 kg s-11  

    - source height: 1.67H 

• High Speed-CMOS-Camera 

    - resolution: 1280 x 1024 pixels                  - frame rate: 250 Hz 

• Notch Filter 26.6 nm – 532 nm 

 INVESTIGATED AREA 

10.2 cm long (x-axis – streamwise direction) and 8.2 cm height (z-axis – vertical direction). 

The origin (x=0, z=0) is defined at the center of the cube located in the central section of the channel, considering x positive 
downwind and z upward. 

 IMAGE ANALYSIS TECHNIQUE 

Velocity fields      
 
 
 
Concentration fields 
 
 
 
Spatial resolution: 0.5 mm 

4   RESULTS 

Feature Tracking (FT) algorithm that allows the reconstruction of the velocity field 
identifying local region of interest (i.e. features) in several consecutive images, based on light 
intensity gradients, i.e. using lagrangian approach. 

Laser-Induced Fluorescence (LIF). Concentration fields are investigated installing a Notch 
Filter on the camera, so as to identify only the fluorescent tracer. 

Vertical profiles of the normalized streamwise mean velocity (left panel) and vertical momentum flux (right) in 
the vertical plane passing through the middle of the cubes. 

Vertical profiles of the turbulent 
Schmidt number at x=1.5H (black 
square) and x=2.5H (red square). 

• length: 7.40 m 
• water depth: 0.16 m 
 

Normalized mean velocity (left panel) and vertical momentum flux (right) in the vertical plane passing through the middle 
of the cubes. The region of optical occlusion due to out-of-plane cubes is shown in grey. 


