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Introduction and Aims

Problematic:

The Urban Heat Island (UHI) effect not 

only affects the city itself, but also the 

surrounding environment.

Aims:

Investigate how UHI affect the 

surrounding temperature by building a 

physical apparatus that allows us to 

mechanically simulate the spread of heat 

from UHI. Maybe there is a bigger effect 

than we imagined.
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Apparatus design

The apparatus is an insulated box with a 

matrix of thermistors, a heating element, and 

an axial fan blowing weak uniform wind.

The thermistor data is recorded via an ADC. 

19/06/2024Edit this text via Insert > Header and Footer 4

multiplexer

ADC



Where maths come in 
handy



Imperial College London

Simulation for heat losses: design choices

Challenge:

We know what properties of materials we need for 

the apparatus, but what parameters do we need 

specifically to allow the appropriate heat loss?

(Potential) resolution:

Perform numerical simulations. We have many pre-

existing ones, but for our specific use case, what are 

some specific techniques that would be important?
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Interpolation of thermistor data

Challenge:

Low resolution data due to necessary experimental 

considerations.

(Potential) resolution:

Interpolate with various different interpolation 

models: 

• RBFNs, 

• CNNS, 

• Kriging,

• etc.
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Geological data 

but the idea is 

the same
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Comparison with simulations

Challenge:

It is always helpful to have some simulation data on 

hand (sample for interpolation, compare models, etc).

(Potential) resolution:

Perform experiment numerically on simulations. 

But this is quite challenging for many physicists once 

it gets too advanced.
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simulations/ (accessed Jun. 21, 2024).



Imperial College London

Comparison with real life data

Challenge:

How do we know our experiment actually works?

(Potential) resolution:

Compare with real data of the atmosphere, see if 

our distribution matches what we can measure in real 

life. To this end, we need statistical inference:

• Bayesian

• Frequentist

• Other more suitable methods
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“Cone of uncertainty”

Challenge:

The simulation deviates further from reality the 

longer we run it for, when does it start to deviate too 

much?

(Potential) resolution:

Many of the methods are common to physicists 

(cone of uncertainty for hurricane predictions), 

however care is needed for the 3d spatial 

temperature distributions. 
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Thanks for listening
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