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1 About the Project

1.1 PMV-PPD Prediction

Package to calculate several thermal comfort indices (e.g. PMV, PPD, SET, adaptive) and convert phys-
ical variables.

Pythermalcomfort is an open-source Python library that provides a set of tools and functions for
assessing thermal comfort in indoor and outdoor environments. The library implements various thermal
comfort models, standards, and indices, including ASHRAE-55, ISO 7730, and PMV/PPD. The library is
developed and maintained by the Center for the Built Environment (CBE) at the University of California,
Berkeley.

The pythermalcomfort library includes the following functionalities:

1. Calculate Thermal Comfort Indices: The library includes functions to calculate various thermal
comfort indices, such as Predicted Mean Vote (PMV), Predicted Percentage of Dissatisfied (PPD),
and Thermal Sensation Vote (TSV).

2. Estimate Occupant Comfort: The library can estimate the comfort level of occupants based on
their thermal sensation votes, clothing insulation, and metabolic rates.

3. Analyze Environmental Parameters: The library includes functions to analyze various environmen-
tal parameters, such as air temperature, radiant temperature, air velocity, and humidity.

4. Calculate Energy Consumption: The library can estimate energy consumption for heating and
cooling systems based on thermal comfort indices and environmental parameters.

5. Compare Thermal Comfort Models: The library includes functions to compare different thermal
comfort models and standards, such as ASHRAE-55 and ISO 7730, and evaluate their performance
in different contexts.
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1.2 Technical Aspects of this Project

This Project aims to provide a set of tools and functions for evaluating thermal comfort in indoor and
outdoor environments, as well as estimating energy consumption for heating and cooling systems.

The library includes various thermal comfort models, such as ASHRAE-55, ISO 7730, and PMV/PPD,
which are widely used in the building industry. These models use environmental parameters such as air
temperature, radiant temperature, air velocity, and humidity, as well as human factors such as metabolic
rate and clothing insulation, to predict the thermal sensation of occupants. The library can estimate
the comfort level of occupants based on their thermal sensation votes, clothing insulation, and metabolic
rates.

In addition to thermal comfort evaluation, the pythermalcomfort library includes tools for data visualiza-
tion, such as heatmaps, scatter plots, and histograms. The library can also estimate energy consumption
for heating and cooling systems based on thermal comfort indices and environmental parameters.

The library is well-documented, and the API is easy to use, making it accessible to a wide range of
users, including architects, engineers, building managers, and researchers. The library is regularly up-
dated with the latest research and standards in the field of thermal comfort, ensuring that it remains
relevant and up-to-date.

1.3 Sample Output
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2 Your observation on project and possible additional function-
alities

2.1 Functionality 1 - Addition of more Attributes

The addition of more attributes to the calculation of Predicted Mean Vote (PMV) and Predicted Percent-
age of Dissatisfied (PPD) can enhance the accuracy of thermal comfort evaluations, particularly when
using ISO and ASHRAE indices. However, the practical implementation of such enhancements may be
constrained by factors such as the availability and cost of sensors and other equipment required to mea-
sure and record the additional attributes. Therefore, it is important to carefully consider the benefits and
costs of adding more attributes and ensure that the proposed enhancements are feasible and cost-effective
for the specific context and requirements of the project.

2.2 Functionality 2 - Machine Learning Aspect

The current version of the repository calculates Predicted Mean Vote (PMV) and Predicted Percentage of
Dissatisfied (PPD) and provides this information to the client. However, there is potential to enhance the
functionality of the repository by incorporating additional factors that can influence thermal comfort, such
as the operation of fans, air conditioning, and windows and doors for airflow, as well as clothing insulation
predictions for different types of clothing, and the presence of individuals with medical conditions or
of varying ages. By incorporating these factors, the repository can provide a more comprehensive and
personalized assessment of thermal comfort that better reflects the needs and preferences of the occupants.
However, the incorporation of additional factors may also require additional sensors and data collection
equipment, as well as more complex algorithms for analysis and prediction, which may increase the
complexity and cost of the system. Therefore, it is important to carefully evaluate the costs and benefits
of incorporating additional factors and ensure that any proposed enhancements are feasible, reliable, and
effective in meeting the needs of the clients and end-users.

2.3 Functionality 3 - Semi-Supervised Learning

The Usage of Semi-Supervised Learning Comes after the Prediction of PMV and PPD once the Prediction
is done we use the Semi-Supervised Learning to Classify Is the Thermal sensation is good-enough or not
or if its an yes/no then on which level and by this we can conclude this DataStream Application from
the Sensors give us an enumerate approach to predict and classify for the persons living inside the room.

The application of semi-supervised learning can be a valuable addition to the existing prediction of
Predicted Mean Vote (PMV) and Predicted Percentage of Dissatisfied (PPD) in thermal comfort assess-
ment. After the prediction of PMV and PPD, semi-supervised learning can be used to classify the thermal
sensation as good enough or not and, if not, at which level. This can provide a more detailed and nuanced
evaluation of thermal comfort that is tailored to the specific needs and preferences of the occupants. The
incorporation of semi-supervised learning can also allow for a more dynamic and responsive system that
can adapt to changes in the environment and the occupants over time.

By leveraging data from sensors in real-time, the data stream application can provide a more ac-
curate and up-to-date assessment of thermal comfort, which is particularly valuable in dynamic and
unpredictable environments. However, the implementation of semi-supervised learning may require addi-
tional computational resources and expertise in machine learning, which can increase the complexity and
cost of the system. Therefore, it is important to carefully consider the costs and benefits of incorporating
semi-supervised learning and ensure that the proposed enhancements are feasible, reliable, and effective
in meeting the needs of the clients and end-users.
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3 My Feature
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