Eco-Flow: Office Based Microclimates: Improving Thermal Comfort and HVAC Efficiency

THE GEORGE

WASHINGTON J. Schulthies, V. Rekhi, A. C. Cosma, R. Simha

UNIVERSITY
WASHINGTON, DC

The George Washington University
Department of Computer Science

1o provide a personalized microclimate for individual thermal comfort and
reduce overall energy consumption in the HVAC industry.

Introduction

In the United States, the commercial industry consumes one point
seven two trillion kilowatt hours of energy. 44% of this 1s from
HVAC systems alone. This still results in over 750,000,000 kWh.
As a progressive economy, it 1s surprising that we have not
reduced energy consumption in the HVAC industry. We’ve
recently pulled out of the Paris Climate Agreement, which makes
it all the more 1important to invest in smarter, ecological solutions.
What’s more, HVAC systems do not tend to individual comfort in
the work place, thereby wasting additional energy.

System Design

Machine Learning

Support Vector Machine (SVM) with Histogram of Oriented Gradients(HOG).
We use HOG as a feature descriptor. We trained the SVM on 1mages with
humans sitting 1n front of a desk and on scenes without them.
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1deal comforts in a small area, rather than impacting a large area at
the cost of more energy.

central moment to determine how and where the thermal endpoints
should be directed. This architecture pattern helps the system operate
reliably. Components can be killed and spawned allowing the system
to have the ability to have less points of failure.

of airtlow. delivered air 1s localized to the
user.
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Discussion & Future Directions

Increasing Efficiency

Our current build 1s complete, but 1t can be made into something
much more efficient. The project can further cool or heat an
individual at a pace that conserves more energy. This will require
more research and experimentation, such as determining how long
a person takes before they are cooled to their preferred
temperature, what temperature said individual prefers —how to
programmatically determine a psychological choice 1n terms of
thermal comfort.

End-Goal

As discussed. The goal 1s maximize thermal comfort and
minimize power consumption. By continuing development in this
area 1t 1s possible to have a significant impact in the current
HVAC ecosystem.
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