










6

1234567890 ‘’“”
XXV AIVELA  IOP Publishing
IOP Conf. Series: Journal of Physics: Conf. Series 1110 (2018) 012003  doi :10.1088/1742-6596/1110/1/012003

 

 

 

 

 

 

Looking at the vertical velocity fields (Fig.4), the highest velocity values are in the lateral parts of 

the main vortex, near the building facades. In case of gabled roofs, these two well-defined regions are 

wider and shifted up around the eave corners. Thus, at pedestrian levels, vertical velocities are higher 

for flat roof configuration. Together with the turbulent quantities, the vertical velocity component is 

important because of the straight connection with ventilation mechanism, characterized by ventilation 

indexes such as the air-exchange rate ACH (Ho et al. 2015; Badas et al. 2017) or the mean and the 

total outflow ventilation rate (Garau et al. 2017).  

 

  
Figure 4: non-dimensional vertical velocity field overlapped by the streamlines of velocity field, for configurations 

with flat roofs (a) and gable roof. Colour scale is common for all the panels. Values are made non-dimensional by the 

free-stream velocity Uref at z/H = 7. 

An in-depth description of the modification of the turbulent fields going from flat roof to gable roof 

configuration and the implication for canyon ventilation are reported in Garau et al. (2018a). Here, as 

an example, turbulent kinetic energy fields are plotted in Fig.5. It is apparent how the roof presence 

affects the shear layer evolution, causing higher turbulence not only in the region above roofs but also 

in the intermediate region within the roof pitches and the eaves. Moreover, near the windward building 

a high turbulence tongue deeply extends into the canyon, enhancing the mixing between in and out 

canyon regions.  

 

  
Figure 5: non-dimensional turbulent kinematic energy fields overlapped by the streamlines of velocity field, for 

configurations with flat roofs (a) and gable roof 45° sloped (b). Colour scale is common for all the panels. Values are 

made non-dimensional by the free-stream velocity Uref at z/H = 7. 

a b 

a b 



7

1234567890 ‘’“”
XXV AIVELA  IOP Publishing
IOP Conf. Series: Journal of Physics: Conf. Series 1110 (2018) 012003  doi :10.1088/1742-6596/1110/1/012003

 

 

 

 

 

 

3.2.  Concentration fields 

 

 

 
 

  
 

 
 
Figure 6: mean concentration transport field made non-dimensional with the maximum concentration registered at 

the source point (white cross and green circle), for flat roof cases (a-c) and 45° gable roof cases (d-i) with three 

different chimney heights (h/H=0.25 for a, d, g,0.5 for b, e, h,0.75 for c, f, i) and three different position above the roof 

(central point for a-c, windward for d-f and leeward position for g-i). 
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