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Enable the efficient control of a 
building

Reduce bills through energy savings 
and demand response

Improve occupant wellbeing through 
optimising comfort

Enable additional services such as car 
sharing

iBECOME wants to…
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The iBECOME virtual Building Management System (SaaS)

Demonstrating a combination of novel technologies for 
optimizing buildings energy performance and comfort 

conditions, while reducing the operational costs

Data Science

Services

ICTICT



Helix, Glasgow, Scotland

San Luigi Scorosoppi, Udine, Italy World Trade Centre, Grenoble, France

Country Crest, Dublin Ireland
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Demonstration in Retrofits
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Importance of thermal comfort in office buildings

• 1% of the cost is associated to energy

• 9% is associated to building rental costs 

• 90% associated to cost of personnel

1/9/90 [1]: 
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Limitations of current normative methods

Physics-based approach to thermal 
comfort

Limitations of current physics based methods

PMV and Adaptive method:

• Inability to consider additional important variables

• Accuracy

• Generalisation

• Not tailored for a case study

Alternative/innovative methods (direct feedback + ML)



9

Objectives of the paper
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Methodology
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Physics-based modelling
Calibration methodology Building case study: Helios @ Le Bourget-du-Lac 

Building case study: Helios @ Le Bourget-du-Lac External temperature: Helios @ Le Bourget-du-Lac 
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Data-driven modelling

Thermal comfort feedback interface

Thermal comfort

votes database

1    Simplified

2    Detailed

3    Continuous

Modelling

-3 +30

K-Neighbors Classifier

Decision Tree Classifier

Random Forest Classifier

Logistic Regression

Gradient Boosting Classifier

ML models

Bayesian model



13

Merging physics and data-driven modelling 
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Building physics modelling: calibration

Room Variable MAE [℃,PPM] RMSE [℃,PPM]

3072 Air temperature [℃] 4.1 2.4

3072 CO2 [PPM] 126.1 83.0

3071 Air temperature [℃] 3.6 1.1

3071 CO2 [PPM] 186.1 169.9

3033 Air temperature [℃] 1.3 0.7

3033 CO2 [PPM] 219.2 140.7

3092 Air temperature [℃] 1.3 0.4

3092 CO2 [PPM] 105.1 20.9
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Building physics modelling: optimisation 1/2
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Building physics modelling: optimisation 2/2 
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Building physics modelling: optimisation 2/2 
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Data-driven modelling: results 

ML Classifier Accuracy

K-Neighbors Classifier 62%

Decision Tree Classifier 56%

Random Forest Classifier 69%

Logistic Regression 62%

Gradient Boosting Classifier 66%

ML Classifier Accuracy

K-Neighbors Classifier 78%

Decision Tree Classifier 79%

Random Forest Classifier 84%

Logistic Regression 77%

Gradient Boosting Classifier 81%

-3 +30

Simplified Detailed

Continuous

Bayesian 

model
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Data-driven modelling: results 
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Data-driven modelling: results 
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• ML models overcome traditional methods for thermal comfort

evaluations. Improve in accuracy of about 25% (compared to PMV)

• Calibrated physics based modelling can be used effectively to augment

the set of variables used for training of ML models

• The use of co-simulation strategies between ML and building dynamic

simulation provides an innovative methods for scenario evaluation for

tailored comfort strategies.

Conclusions 
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