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Image: Lawrence Berkeley National laboratory
http://heatisland.Ibl.gov/
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Problem of urban heat actost




Cities as urban climate systems
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ACTUAL —Working across scales
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Observing the UHI ~~ .-
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Barlow et al. 2014. BAMS
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Observing the UHI
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Heat transfer at the
neighbourhood scale
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Urban climate and building
infiltration rates

Room next to busy road (~3600 veh hr?)

Use ambient pollution (NOx) as a tracer to
monitor ventilation rate Aidan Brocklehurst, PhD
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Daily Infiltration Rates
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* MIAQ: Multizone Indoor Air Quality method. Transform
concentration measurements into a infiltration
calculation.

EnergyPlus infiltration model = f(U)
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Weather forecast models capture the broad
features of the UHI

Building shape influences temperatures by
changing heat transport by flow

Infiltration depends on the wind patterns in the
surrounding neighbourhood

Research continues as a part of the REFRESH
project



Data is available online

www.actual.ac.uk
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Data-Feed From London

i A message from the ACTUAL webmaster******

Data must not be used in any way without specific consultation with a core ACTUAL team member. We expect that permission to show and analyse data will normally be
granted, but there are a number of assumptions in the collecting, processing and plotting of data that will be important to understand before the data can be used. We
hope and expect to collaborate with existing and new partners in the use of our data

Have a browse through our graphical database of ACTUAL data from London, updated on a daily basis from Platforms 1, 2 and 3. Alternatively, here is a live data-feed
from the weather stations on Platforms 1 and 2:

Rooftop (18 metres above street-level):
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A. Boon J.F. Barlow D. R. Drew C. H. Halios S. E. Lane A. Brocklehurst W. Nogueira Neto
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* « Sustainable building design, adaptation of cities to climate
change, wind engineering, and city planning all depend on a
sound understanding of urban climate: Buildings don’t just
withstand climate, they alter it.

+ Urban climates operate on various scales; the microclimate

—
-~ (building), the local climate (neighbourhood) and the urban N

Doppler lidar is a new measurement technique, used in this case

climate (full city). These scales are inter-related and complex to e o e Ut

model.

+ The Advanced Climate Technology Urban Atmospheric
Laboratory (ACTUAL) project is a London-based platform
aiming to improve measurements and models of urban climate
processes for application to engineering problems

BT Tower messured 66 min mesn wind spoed
o)

Such measurements of urban windspeed are important for wind
engineering calculations of loads on buildings. The lidar was
tested against wind measurements on top of the BT Tower, giving
confidence in its results.

Sian Lane, CASE Award with UK Met Office

method to measure heat transfer in street canyons within a wind-tunnel
was developed as a part of the project. These visualisations (bottom)
show that the transport of the tracer (which behaves like heat) out of the
canyon with pitched roofs is restricted compared to the canyon with flat
roofs
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London was mapped according o s suitability for wind energy generation (left). The
capacity factor gives the predicted amount of wind power available at a site compared to a
theoretical maximum. We devised a new model for windspeeds across London, showing
Wind measurements that the highest potential for wind energy is located further away from the city centre (right).
location (star) Dan Drew
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Wagner Nogueira Neto, CASE award with Arup

Heat lost or gained by buildings can be represented as a ‘resistance
network (top) in analogy to current flowing through circuits. A new
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Thanks for your attention.
Any questions?

Marylebone Road 1 | P O x
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For more information
+ Email: alex. ac.uk, i1 ac.uk Measurements of pollutants were taken in and around a single vacant building on

« Ploase visit our websits: ctual.ac.uk and Titter @ACTUALproject Marylebone Road (Westminster City Council). Note the spike of indoor NOX
T concentrations when wind direction came from Marylebone Road (arrow). These

* Our published science: www.actual.ac.uljoutputs/ data were subsequently used to calculate infltration rates for this building.
Our thanks go to our partners and to Westminster City Council and BT. Aidan Brocklehurst, collaboration with the Building Research Establishment (BRE)




