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SMART BUILDINGS THAT CARE:
LEARNING TO BALANCE ENERGY,
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by
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Founding Director, Laboratory of Integrated Comfort Engineering (ICE)
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| Bio
Dr. Dolaana Khovalyg is a professor at the Ecole Polytechnique Fédérale de Lausanne (EPFL) and founding
director of the Laboratory of Integrated Comfort Engineering (ICE). Her research focuses on advancing
energy-efficient and occupant-centric building design by integrating energy engineering, building physics,
human physiology, and data-driven methods. She is a leading expert in personalized comfort, non-intrusive
thermal sensing of occupants, and the multi-objective operation of building systems. Through advanced
experimental studies, Dr. Khovalyg develops learning-based control strategies for the multi-objective
operation of building systems, balancing energy efficiency, thermal comfort, and human wellbeing.

Dr. Khovalyg leads research efforts within International Energy Agency (IEA) Energy in Buildings and Communities
(EBC) Programme Annex 87, “Energy and Indoor Environmental Quality Performance of Personalised Environmental
Control Systems,” and contributes to Annex 95, “Human-Centric Buildings for a Changing Climate.” She received
the Best Paper Award at the International Building Physics Conference (IBPC 2021) and the Best Paper Award from
Building and Environment (2022).

| Abstract

Conventional building control strategies are based mainly on predefined expert knowledge, which limits their
ability to reflect the stochastic and highly personalized nature of human behavior. Occupant-centric, learning-
based controls provide a compelling alternative by enabling building energy systems to learn directly from
occupants and to manage multiple, often competing, objectives. This keynote showcases two real-world
examples of self-learning controls: adaptive hot-water production in residential buildings and dynamic space
heating control in offices. Beyond traditional goals such as energy efficiency and thermal comfort, these novel
control frameworks explicitly incorporate wellbeing objectives, such as reducing Legionella risk in domestic
hot-water systems and supporting metabolic health, thereby increasing the complexity of the control
challenge. Through these case studies, the talk demonstrates that placing occupants and wellbeing at the
center of building operations, rather than focusing solely on energy, can unlock new pathways to reduce
energy use. Ultimately, this keynote outlines a perspective on autonomous, learning-based systems that adapt
and scale across applications, shaping a new generation of occupant-centered smart buildings.
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DIGITAL SOLUTIONS FOR SMART
AND ENERGY-EFFICIENT BUILDINGS

by
Muhyiddine Jradi, PhD

Associate Professor of Energy Engineering
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| Bio
Muhyiddine Jradi, PhD, is an associate professor in energy engineering, project manager, and the leader of
the Smart Building Energy Applications Group at the Center for Energy Informatics at the University of
Southern Denmark. He has a mechanical engineering background and received his PhD in sustainable
building and energy technologies from the University of Nottingham. Dr. Jradi’s main research interests
include energy-efficient systems, building energy services and technologies, digital twins, energy renovation,
multigeneration systems, renewable energy, and energy storage. He is currently leading and taking part in
multiple international research projects in collaboration with industrial partners and public parties, with funding
exceeding $12 million. In addition, Dr. Jradi serves as a member of multiple journal editorial boards and the
scientific committees of international conferences. His research work has led to more than 180 academic
publications in leading journals and international conferences.

| Abstract

Digital solutions play a pivotal role in addressing the pressing challenges faced by modern buildings,
particularly in the realms of efficiency, sustainability, and occupant wellbeing. This talk explores the
transformative potential of digital solutions in fostering smart and energy-efficient buildings. By harnessing the
power of technology, buildings can be operated more effectively, enhancing sustainability and functionality.
From loT sensors to advanced analytics, these digital tools offer insights into energy usage patterns,
optimizing resource allocation and reducing environmental impact. Through automation and connectivity,
buildings can adapt in real time to changes in occupancy and environmental conditions, maximizing efficiency
while ensuring occupant comfort. The session examines the possibilities of a digital future for our built
environment, where innovation paves the way for smarter, greener, and more resilient buildings.
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BRIDGING MULTI-SCALE EXERGY
OPTIMIZATION AND INNOVATION
IN HEATING AND COOLING

by
Assaad Zoughaib, PhD

Professor and Head of the Energy Master program at Mines Paris - PSL

| Bio
Assaad Zoughaib is a professor at Mines Paris — PSL and the head of the Energy Master program of PSL. His
research on System Thermodynamics is performed at the Center for Energy, Environment, and Processes, one
of France’s leading research groups in energy systems. With over two decades of experience in energy
engineering, his research focuses on the decarbonization of energy systems and processes through a unique
combination of multi-scale thermodynamic modeling, exergy optimization, and advanced technology
development.

Professor Zoughaib’s work spans from the working fluid level for evaluating and designing next-generation
low-GWP refrigerant blends to the macro-scale optimization of industrial heat pumps and district energy
networks. A firm believer in bridging theory and physical reality, his research group is widely recognized for
translating complex mathematical algorithms into experimentally validated technologies.

An active contributor to the global HVAC and energy transition communities, Professor Zoughaib has
authored numerous peer-reviewed publications, holds multiple patents, and frequently colla-borates with
international industrial partners to deploy climate-resilient, sustainable heating and cooling solutions.

| Abstract

Achieving truly sustainable heating and cooling requires more than incremental efficiency improvements, it
demands a close integration of thermodynamic theory and system engineering. This keynote explores how
exergy-based optimization, rooted in the Second Law of Thermodynamics, can identify and reduce energy
losses across scales, from working fluids to district energy networks.

The presentation highlights how multi-scale optimization guides the development of innovative technologies,
including low-GWP refrigerants, advanced heat pump architectures, ejector cycles, deep subcooling systems,
and membrane-based desiccant solutions for humid climates. Through real-world experimental validation, the
keynote demonstrates how the combination of advanced modeling and technological innovation can
accelerate the transition toward near-zero-emission HVAC systems.

%%P\B}EII({:&%Y ASHRAE ) Shaping Tomorrow's ASHRAE ) Lebanese

Built Environment Today Chapter

of BEIRUT




The 7" International ASHRAE Conference on

EFFICIENT
BUILDING

. RESIGN
h

O

EQUIPMENT TECHNOLOGIES

October 9, 2026 | 11:45 AM-12:45 PM
AMERICAN UNIVERSITY OF BEIRUT

THE ROLE OF HEAT PUMP ENERGY
FLEXIBILITY IN THE ENERGY TRANSITION

by
Alessia Arteconi, PhD

Associate Professor, KU Leuven, Belgium

| Bio
Alessia Arteconi has been an associate professor at KU Leuven (Belgium) since 2019, where she teaches

HVAC systems in buildings and thermal systems. She has also been an associate professor at Universita
Politecnica delle Marche (ltaly) since December 2018.

Arteconi has spent several periods abroad at other institutions, serving as a visiting researcher at the
University of Ulster, Northern Ireland in 2011; at TU/e, the Netherlands, in 2012-2013; and at KU Leuven,
Belgium from 2013 to 2018, where she worked on demand-side management in the built environment.

She has participated in several national and international research projects and plays an active role in multiple
IEA HPT projects, including IEA HPT Project 68 — Industrial High-Temperature Heat Pumps and IEA HPT
Project 67 - Digital Services for Heat Pumps. Arteconi has authored more than 130 papers published in peer-
reviewed journals and presented at international conferences. Her research focuses on the design and
control of heat pumps and their application to the exploitation of energy flexibility.

| Abstract

This presentation will analyze the role of heat pumps as energy flexibility providers to the electricity grid.
Several aspects will be explored, including methods for quantifying energy flexibility and the activation of this
flexibility through heat pumps’ on-board control systems and their interaction with energy management
systems. Through theoretical and experimental studies, a broad overview of the topic will be presented.
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