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Carbon Footprint Statement
This work used the DelftBlue supercomputer and had an 
estimated footprint of 1051kg CO2-equivalent (at least if 

not higher) using the Green Algorithms 
(http://calculator.green-algorithms.org/). This is 

equivalent to taking 0.65 flight(s) from New York (U.S.) to 
Melbourne (Australia).
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• Car-centric built environment
• SOx & NOx concentration worsen (Wolf 

et al. 2020)
• EU Response: Lower CO2 acceptable limits 

(Fit for 55, Council of the EU 28/03/2023)
• Vertical extensions – Wind loading concern
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Potential (Partial) Solution?
UAV’s as alternatives to last-mile transit (Elsayed & 
Mohamed, 2020; Lemardelé et al. 2021; Cui et al., 
2024)
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Understand and quantify the hydrodynamic response as a 
function of building resolution and wind incidence
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Steady-State RANS equations – Finite Volume + SIMPLE 
- Two equation closure (K-Epsilon)
- Best Practice Guidelines for mesh design (Franke et al., 2011; Blocken, 2015)

(a) (b)

(c) (d)

TU Delft 
Campus

Den Haag
(The Hauge)

Building reconstruction using City4CFD (Pađen et al., 2022)



Methodology

Slide 5 of 9Impact of Level of Detail on Urban Flow Simulations, Patil & García-Sánchez (2024) 

0°

45°

90°

135°

180°

225°

270°

315°

Delfshaven

5∘

Steady-State RANS equations – Finite Volume + SIMPLE 
- Two equation closure (K-Epsilon)
- Best Practice Guidelines for mesh design (Franke et al., 2011; Blocken, 2015)
- Independent grid convergence analysis for the four cases
- Neutral Boundary Layer wall function for Terrain
- Total of 4 x 72 = 288 simulations

(a) (b)

(c) (d)

TU Delft 
Campus

Den Haag
(The Hauge)

Building reconstruction using City4CFD (Pađen et al., 2022)



Methodology

Slide 5 of 9Impact of Level of Detail on Urban Flow Simulations, Patil & García-Sánchez (2024) 

0°

45°

90°

135°

180°

225°

270°

315°

Delfshaven

5∘

Steady-State RANS equations – Finite Volume + SIMPLE 
- Two equation closure (K-Epsilon)
- Best Practice Guidelines for mesh design (Franke et al., 2011; Blocken, 2015)
- Independent grid convergence analysis for the four cases
- Neutral Boundary Layer wall function for Terrain
- Total of 4 x 72 = 288 simulations

−400 −200 0 200 400
x1 [m]

−200

0

200

400

600

800

x
2
[m

] −2 0 2 4
U [m/s]

0

50

100

x
3
[m

]

−2 0 2 4
U [m/s]

0

50

100

x
3
[m

]

−2 0 2 4
U [m/s]

0

50

100
x
3
[m

]

−2 0 2 4
U [m/s]

0

50

100

x
3
[m

]

coarse

nominal

fine



(a)

(b)

!! !! !! !! !!

!"

!"

! " !
/"

"

Results: Average Velocity
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Case: Den Haag (The Hauge)
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Results: Angular Resolution - Sensitivity
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- Average velocity is not a good metric for comparison

- Angular resolution can introduce systematic bias
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Future Work
- Baseline 1-degree resolution dataset for 

validity checks
- Multi-fidelity method for at-scale or 

reduced-scale computational framework

Thank you!


