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Introduction

Materials and Methods

Machine Learning Techniques to predict real time Thermal Comfort,
Preference, Acceptability, and Sensation for automation of HVAC

Cross-Disciplinary Research Area:
Machine Learning

Significance of the Approach

HVAC control.

thermal comfort,

 The primary importance of the HVAC system Is to maintain
Indoor thermal comfort while ensuring energy efficiency.

* Individualized optimum comfort control - not possible
today. How many times have you adjusted thermostat at
work when you feel hot, and others feel comfortable?

« Knowing the number of people In a building or occupancy level
alone does not depict comfortability and thus, not sufficient for
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« There Is therefore the need of expanded research to explore the
preference, acceptability, and sensation of
occupants in a building for automation of the HVVAC control. |

 survey

» To collect real world accurate multi-sensor analog readings

and subjective survey responds from subjects.
« To apply multiclass-multioutput classifiers

determination of thermal comfort, sensation, acceptability,
and preference for a holistic understanding of an individual’s

thermal comfort need.

 To evaluate the multiclass-multioutput classification models.
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« Occupants In  buildings still

dissatisfaction.

complain of high degree of

A large-scale survey showed that only 38% of building occupants
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¢ Performance evaluation for four Multiclass-Multioutput classifiers:
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» Four classification problems are  solved
concurrently within the same model.

» When multiple models need to be trained using the
same Input data or features but with different
output data, the training time is too high.

» Training a coherent multi-output classification
model brings benefits in the form of increased
predictive performance compared to training

multiple disjoint models.

Conclusion

> Four new multiclass-multioutput
classification models were trained and
tested to predict the thermal comfort
metrics of occupants in real time.

» The proposed Extra Tree multiclass-
multioutput classification model achieved
the best mean accuracy and mean squared
error of 69% and 1.49 respectively.

» The proposed model is expected to achieve
automated control of built environments to
Improve human thermal comfort, health
and for energy efficiency.

Future Work:
» Future work will expand the dataset to

predict thermal preference of individuals
(warmer, no change and cooler) based on
thermal 1mages and environmental
parameters is will be explored.

Humidity Ranger 0-100%RH ¢ Hyperparameters of the proposed Extra Tree Multiclass-Multioutput Classification

are satisfied with their thermal environments and only 11% of

occupants(Karmann et al., 2018).

separate rooms.

efficiency.

buildings meet the ASHRAE requirement of satisfying 80% or more
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* Most often, thermostats that control the HVAC system of buildings

are placed in corridors or different rooms away from the areas being
controlled. Regulation of temperatures in rooms are therefore basec

on the temperature around these thermostats placed in corridors anc

* Energy Is wasted through overheating and overcooling.
* Prediction of these thermal comfort metrics is necessary for

HVAC control to improve thermal comfort and for energy
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