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Introduction Urban climate: Meso-scale models



Experimental setup
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EPFL Campus, Lausanne, Switzerland

Semi-urban setup

- different from BUBBLE experiment



Instruments
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Instrument Brand Type

3D sonic anemometers Gill WindMaster

Meteorological station Gill GMX 300

Surface temperature sensor Optris OPTCSLT15K

Table 1 – List of instruments



MoTUS
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Results
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Wind speed profile

Highly impacted vertical wind profile



Air temperature calculation
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‘𝜃𝜃 𝑎𝑎’ – Air temperature corrected (K)
‘𝜃𝜃 𝑠𝑠’ – Sonic temperature (K)
‘𝜃𝜃 𝑚𝑚’ – Air temperature Maximet (K)

‘𝑒𝑒’ – Vapor pressure (Pa)
‘𝑃𝑃’ – Air pressure (Pa)
‘𝑅𝑅𝑅𝑅’ – Relative humidity 



Results
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Air temperature

Very good agreement between corrected
air temperature and measured one



Convective heat transfer coefficient
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‘ℎ 𝑐𝑐’ – convective coefficient
‘𝑈𝑈’ – wind speed (ms-1 )

‘m , n’ – Constants



Results
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Heat transfer coefficient

Floor hc (W/m2.K) Relative difference

1st 7.0 35%

2nd 7.2 34%

3rd 8.1 26%

Floor hc (W/m2.K) Relative difference

1st 3.9 43%

2nd 4.0 41%

3rd 4.7 32%

Table 2 – Heat transfer coefficients



Results
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Energy calculation over EPFL campus.

Real consumption 30,000 MWh % difference

Localized data 32,600 MWh 8%

Meteonorm 34,400 MWh 15%

But how useful are localized data ?

Table 3 – Comparison of energy consumption



Conclusions and Perspectives
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MoTUS – Measurements

- High frequency measurement over vertical axis

- Long term monitoring of meteorological variables

- Preliminary results confirms previous findings

- Aim is to improve energy consumption calculation

Future steps:

- Develop new parameterization schemes for models

- Inclusion of radiation measurement and surrounding surface 
temperatures.
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Thank you for your attention!

dasaraden.mauree@gmail.com

dasaraden.mauree@epfl.ch

@D_Mauree
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