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MAGIC

Numerical Modelling

Fluidity

Envisaging a world with greener cities

« Open-source CFD software developed at Imperial College London

* Finite-element method

« Unstructured and adaptive mesh

« Model for turbulence: Large Eddy Simulation (LES) approach

« Inlet velocity: synthetic eddy method
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Comparison with wind tunnel experiment
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Pollutant transport
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Towards more realistic MAGIC
m O d e I S Envisaging a world with greener cities

Traffic modelling

Huw Woodward
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Towards more realistic MAGIC
m O d e I S Envisaging a world wit greener cities

Roof shape effects

Flat roofs Pitched roofs
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Towards more realistic MAGIC
m O d e I S Envisaging a world with greener cities

Roof shape effects
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Towards more realistic MAGIC

Envisaging a world with greener cities

models

Tree modelling

« Trees are modelled as porous objects which absorb pollutants. ., woodward

Sink added to momentum
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Towards more realistic MAGIC
m O d e I S Envisaging a world with greener cities

Elevation of the terrain

Laetitia Mottet
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Towards more realistic MAGIC
m O d e I S Envisaging a world with greener cities

Data assimilation (DA)

DA is an uncertainty quantification technique used to
Incorporate observational data into a prediction model in
order to improve numerical forecasted results.
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State of the art of DA in MAGIC: FluidityVAR
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Towards more realistic MAGIC
m O d e I S Envisaging a world with greener cities

Data assimilation (DA)

« 3D case study: error for Velocity
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MAGIC

Towards more physics

Thermal effect - Microclimate

Envisaging a world with greener cities

« Main factor influencing the urban microclimate

Height z
Neutral BL

. Qsolar o Qlwr
Direct solar radiation long wave radiation
towards emission from Velocity Magnitude
walls and ground buildin 1.500e+00
9 e !1,125
£0.75
Qcond ‘U
Stable BL Q, g 0375
Unstable BL waste energy building walls '03006*00
QI . from building
Wi
long wave radiation Q
h emission from betwee;o;\i’r an
latent heat transfer Qmm, ground Q buildi
from ground  between air and r uilding
ground reflected solar ; 1
. emperature
and radiation 2.150e+01
— from ground e '2]4025
» e §2055
l20‘075
1.960e+01

Petential Temperature 7

5H UNIVERSITY OF Imperial College S PERSITEOE o5
4% CAMBRIDGE Lol © ¥ SURREY




MAGIC

Towards more physics

Chemistry

Envisaging a world with greener cities
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Indoor modelling

EnergyPlus

« Wind pressure coefficient
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Envisaging a world with greener cities
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Use outdoor sensor data, building
material data, wind tunnel experiments
and Fluidity simulations to model indoor
thennalcondmons
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Summary

Fluidity: a complete tool

Predict potential of
NV based on

external conditions .
Coupling of

DA/NIROM
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Towards more physics

MAGIC

Envisag

Neighboorhood scale simulations \
— Study of flow patterns
— Study of the pollutant transport

Towards more realistic models
— Traffic modelling
— Roof shape effects
— Tree modelling
— Elevation of the terrain
Data assimilation

ing a world with greener cities

> Coupling all
these models

— Urban microclimate
— Chemistry J

\ Towards fast numerical tool

— Non-intrusive reduce order model

Indoor modelling

Imperial College
London

>

Testing more
physics with
7 NIROM
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MAGIC

Envisaging a world with greener cities

Managing Air for Green Inner Cities
(MAGIC)

Web: www.magic-air.co.uk

Email: admin@maaqic-air.co.uk

Tel: 01223 336494
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