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AND A DATA DRIVEN URBAN CANOPY MODEL
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CONTRIBUTION TO THE MISSION

_Building energy use Machine
Physics Learning

I

Outdoor conditions

MONDAY, MAY 23
27C / BIF €

14:35

Real Feel 250C / 76F
Humidity 61%

0 Modelling

¢

Data extraction ) _
Static Dynamic

Martin Fehlmann MIGUEL
Delft University of Technology, The Netherlands



RESEARCH WORKFLOW
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DATA DRIVEN URBAN CANOPY MODEL

Physically-based approach
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COUPLING WITH DETAILED BUILDING ENERGY MODELS

Tair,LeveH < . .
! Atmospheric conditions
QH,ulbansyxtem
; ;”F et
,f“-N\ [ » M
) A" 1Y i
l\__/ e ‘i\\a{ L
QI Climate model
i \
5 5
2
€ 2
> i 1]
a o ¢ E ih e
c > [ Outdoor conditions .
3 = 1 Thermal images
D 8‘ E
interior q g g
\~_—’ 1 (&) =
QF, heating QF, vehicles 5 =
£
D
"""""""" Land surface temperature
Tgmund (fixed) Thoor 3
Toars Twarz Twarr Towa Wall temperature Waste heat releases

Al >

Enerii

Martin Fehlmann MIGUEL

Delft University of Technology, The Netherlands




PLEA
2024

WROCEAW

N METHOD OF VALIDATION
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é&‘\?ggé% CONCLUSIONS

* A data driven urban canopy model can predict the outdoor air temperature with a similar accuracy than the CFD-
based model of Miguel et al. (2021), but with a higher temporal resolution and considering urban geometry with a
higher level of detail

* The model predicts the impact of waste heat releases and cool pavement

* The model can potentially consider more anthropogenic heat sources like traffic and countermeasures to UHIs like
vegetation

* Interactions between buildings and outdoor conditions could be studied over a larger time horizon if the energy
consumed by buildings was also evaluated by machine learning

* A full machine learning model to simulate interactions between buildings and the outdoor conditions could be of
high importance to assess climate risk in a city
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