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WELCOME MESSAGE

It is our great pleasure to welcome all participants of the 13th International Conference on
Energy and Environment Research (ICEER 2026), to be held at the Polytechnic Institute of
Porto, Portugal, from July 15-17, 2026.

The ICEER conference series is dedicated to a broad spectrum of research topics in energy
systems, environmental science, sustainability, and the transition towards a low-carbon
future. Over the years, ICEER has established itself as an international forum where
researchers, academics, and industry professionals come together to exchange ideas and
advance multidisciplinary solutions to global energy and environmental challenges.

In the 2026 edition, themed “Foundations of Sustainability”, we aim to foster high-quality
contributions that integrate scientific innovation, engineering practice, and policy
perspectives. We strongly believe that today’'s challenges require interdisciplinary
collaboration and systems-level thinking, rather than isolated or unidimensional
approaches that overlook broader environmental and societal impacts.

We are delighted to welcome participants from over 20 countries and regions, representing
diverse academic and professional backgrounds. Beyond the scientific sessions, we
encourage all delegates to actively engage in discussions, build new collaborations, and
share recent developments and experiences across different regions of the world.

The conference program features invited keynote speeches by internationally recognized
experts, alongside full oral presentations, poster sessions, and thematic workshops. These
sessions are carefully organized to promote meaningful discussion and foster a
collaborative research environment.

In addition, ICEER 2026 includes a range of social and networking events, offering
participants opportunities to relax, connect informally, and strengthen professional
relationships in a more engaging setting. We hope that every participant—from early-
career researchers to senior experts—uwill find this conference both intellectually rewarding
and personally enriching.

Selected high-quality papers will be considered for publication in peer-reviewed books,
further enhancing the academic impact of ICEER 2026.

Finally, we would like to express our sincere gratitude to all members of the organizing
and scientific committees, reviewers, and secretariat team for their invaluable contributions.
Most importantly, we thank all authors and participants whose involvement makes ICEER
2026 possible.

We wish you a productive conference and a pleasant stay in Porto, Portugal.

Conference Committee



CONFERENCE AGENDA

Sign-in &

Conference Materials Collection  ulY 152026 | 16:00-18:00

July 16, 2026 | Thursday

09:00-09:10 | Welcome Message
Keynote Speech
09:10-09:50 Prof. Gilles Notton Room A
University of Corsica Pasquale Paoli, France
09:50-10:30 Prof. Zhengwei Li
Tongji University, China
10:30-11:15 Group Photo & Coffee Break & Poster Session 1 Foyer
Technical Session
Room A Room B
11:15-12:30 Oral Session 1 Oral Session 2
12:30-14:00 Lunch
14:00-15:30 Oral Session 3 Oral Session 4
15:30-16:00 Coffee Break
16:00-17:30 Oral Session 5 Oral Session 6
17:30-18:30 Oral Flash Session
18:30-18:45 Closing Remarks
20:00-22:30 Conference Dinner (& Awards)
July 17, 2026 | Friday
10:00-17:00 City Tour (Pending)




LIST OF PRESENTATIONS

Oral Session 1

Oral Session 2

Oral Session 3

Oral Session 4

Oral Session 5

Oral Session 6

Oral Flash
Session

Poster Session

Sustainable Buildings, and Development
E042, E052, E122, E133, E068
Life Cycle Analysis Methodologies

E069, E130, EO45, E131, E118

Modelling, Simulation and Forecasting of Energy and Carbon Markets
E066, E078, E089, EO79, E102, E108

Energy and Environment

E062, EO51, E123, EO31, E117, EO97

Energy Efficiency

E080-A, E082, E107, EO37, EO77, E059

Energy Policy and Renewable Energy

E032, E064, E039, E025, E124, E081

EO55, E026, EO38, E054, EO57, EO60, E087, E109, E112, E114, E116, E119

EQ70-A, EO08-A, EO15-A, E034-A, E040-A, E053-A, E056-A, E058, E093, E094-
A, E100-A, E104-A, E113, E134, E127-A, E098, E099, E111, E132, E135, E043,
E035



PRACTICAL INFORMATION

Conference Registration

The conference registration fee includes admission to all keynote sessions and parallel
sessions. It also includes lunch, coffee breaks and the dinner on the 16™July, 2026.

Registration/Information Desk

16:00-18:00, Wednesday, 15™July, 2026. (GMT+1)
9:00-16:00, Tuesday, 16™July, 2026. (GMT+1)

Personal Belongs Safety

Please take care of your safety and all personal belongings and wear your name tags
during the whole conference and lock the door when you leave the room or take a
break. No responsibility or liability is accepted by the conference organizer in respect
of any loss or damage.

Please turn your mobile phone silent before the meeting starts to keep the venue
quiet.

Dress Code

All participants are required to dress formally.
Casual wear is unacceptable. National formal dress is acceptable.

Social Media

@iceer_conference@outlook.com mwww.linkedin.com/in/danica-cong

\\
iconf-ee \\ +86-028-8652-8629| +001(626)-2004303



ONSITE CONFERENCE NOTICE

Conference Venue

I s E INSTITUTO SUPERIOR
DE ENGENHARIA DO PORTO

Polytechnic Institute of Porto
Add: Rua Dr. Roberto Frias, 712 4200-465 Porto, Portugal

How to get to GECAD / ISEP

Porto is a modern European city that is served by an international airport, railways, and a public
transportation system that includes bus services and subway lines. Porto was elected Best European
Destination in 2012, 2014, and 2017.

GECAD is located at the School of Engineering of the Polytechnic of Porto (ISEP/IPP). It is located in the
main university area of Porto, ten minutes away from the city center by subway. The campus is easily
accessible by public transportation: It is just across from the IPO subway station (Yellow Line | D-line), and
it is also served by buses.

If you are driving, the entrance to our parking lot is on Rua de S. Tomé.

Figure 2 Entrance of Rua Dr. Antonio Bernardino de

Figure 1 Entrance of Rua Sdo Tomé (Parking). Almeida




Public Transportation
AIRPORT - PORTO - FRANCISCO SA CARNEIRO |

https://www.aeroportoporto.pt/en/opo/home

SUBWAY (METRO DO PORTO) 6AM TO 1AM | http://www.metrodoporto.pt

You can purchase the title in vending machines at several Metro stations (or Lojas Andante)*

* Alternative of single tickets: Andante Tour 1 (24 consecutive hours after 1st validation) ~€7.50; Andante Tour 3 (72

hours) ~ €16.00.
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Dias Uteis Sabados Domingos e Feriados
Mondays to Fridays Saturdays Sundays & Holidays
Horas > TM.E. Horas > T.M.E. Horas > TM.E.
06-07 > 07 06 - 09 > 07" 06-00 > 107"
07-21 > 04 09-21 > 05 00-01 > 08
21-01 > 08 21-01 > 08

Line From: To: Time Zone Price
Airport .
- E+D! Airport g;fd;;g ~36” 74 ~€2.25
City center
Airport
- E+D! Airport 1IPO ~43" 74 ~€2.25
ISEP
City center .
- D Aliados or ISEP ~20" 72 ~€1.40
ISEP Sao Bento

BUS (STCP LINES) | http://www.stcp.pt

Bus From: To: Time Zone Price?
Airport
- 602 Airport Cordoaria ~44" 74 ~€2.50
City center
Airport Hospital Sao
- 604 Airport Joda ~44" Z4 ~€2.50
ISEP
City center
- 300 Aliados ISEP ~35" 73 ~€2.50
ISEP
City center
- 301 Cordoaria ISEP ~35" 73 ~€2.50
ISEP




TRAIN (CP RAILWAYS) | http://www.cp.pt

TAXI | http://www.raditaxis.pt | Tel.: +351-225 073 900

Taxis are available 24 hours a day throughout the city at taxi ranks. You can hail them in the street or call
a taxi company. They take up to 4 passengers. Every taxi has a meter indicating the cost of your journey
to be paid at the end of the trip. The receipt is compulsory. Tariff charges are posted on the window of
the rear door, on the left side of the taxi. A supplement is payable for baggage exceeding 55 x 35 x 20 cm.
Estimated prices and distances: Porto Airport to the city center (Av. dos Aliados)— 15.3 km — 20" — ~€20
OTHER TRANSPORTATION AVAILABLE

Uber https://uberportugal.pt/portugal/ m https://bolt.eu/pt-pt/

INFORMATION ON NEARBY HOTELS

@ Ibis Porto Sao Joao Hotel - 2*| http://www.ibis.com 10" walking time

o Eurostars Oporto Hotel - 4* | http://www.eurostarsoporto.com/ 14" walking time

eAxis Hotel - 4* | https://www.axishoteis.com/pt/axis-porto.html 28" walking time

These are the hotels closest to ISEP. The D subway line directly connects the city center and ISEP (P6lo

Universitario) in about 15 minutes.
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http://www.cp.pt/
https://uberportugal.pt/portugal/
https://bolt.eu/pt-pt/
http://www.ibis.com/
http://www.eurostarsoporto.com/
https://www.axishoteis.com/pt/axis-porto.html

ONSITE PRESENTATION GUIDELINE

Oral Presentations

A maximum of 15 minutes total, including 3 minutes for Q&A. Please make sure
your presentation is well timed. Please keep in mind that the program is full and
that the speaker after you would like their allocated time available to them.

Each presenter is required to copy the slide file (PPT or PDF) to the computer in
the corresponding session rooms 10 minutes before the session starts.

Please note that each session room will be equipped with a LCD projector, screen,
point device, microphone, and a laptop with general presentation software such
as Microsoft Power Point and Adobe Reader. Please make sure that your files are
compatible and readable with our operation system by using commonly used
fronts and symbols. If you plan to use your own computer, please try the
connection and make sure it works before your presentation.

If your Power Point files contain videos or audios, please make sure that they are
well formatted and connected to the main files.

Oral Flash Presentations

Presenters shall prepare printed posters or PPT for oral flash presentation.

The allotted time per each presenter is 5 minutes including Q&A, highlighting
the key results presented in the poster.

Poster size: A1 in color print. Posters must be in portrait format(height>width).
This cannot be modified. The poster should include Paper ID, Conference Name’s
Acronym, Significance of the research, the methods used, the main results
obtained, and conclusions drawn

Presenters shall arrive at the meeting room 15 minutes before the session starts.
Please take your poster to the conference by yourself. The conference organizer
won't send/keep any posters after the conference.

After the Oral Flash session, presenters can discuss the works they presented.

Poster Presentations

Each poster is for 3 minutes, highlighting the key results presented in the poster.
Flash could be presented by poster or slides.

Language: English. Color printing.

Poster Size: A1 in PORTRAIT orientation. The poster should include: Paper ID,
Conference Name's Acronym, Significance of the research, the methods used, the
main results obtained, and conclusions drawn.

The number of slides should be restricted to 3 content slides (excluding the title
slide and acknowledgment slide).

Posters are required to be condensed and attractive.

Please take your poster to the conference by yourself. The conference organizer
will not send/keep any posters after the conference.



CONFERENCE COMMITTEE

Florinda Martins
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University of Porto
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Carlos Felgueiras

Catalin POPESCU
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Coriolano Salvini
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Petroleum-Gas University from Ploiesti
Universidad de Jaén

University of Roma Tre
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Franz Gassner
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Mara Madaleno
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Melih Onay
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Muhammad Arshad
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ISEP

University of Saint Joseph
Ruhr-Universitat Bochum
Polytechnic of Porto
Biorefinery Group
ESTG-IPL

Low Carbon & Resource Efficiency, R&Di, Instituto de

Soldadura e Qualidade

FEP

Polytechnic Institute of Viseu
Polytechnic of Porto

University of Minho

Wroctaw University of Economics

University of Aveiro

University of Aveiro
University of Aveiro
University of Aveiro

RSE SpA

University of Aveiro

Van Yuzuncu Yil University
University of Galway

The University of Faisalabad

Nelson Miguel Lopes Soares University of Coimbra

Nidia S. Caetano

Paola Marrone

Paulo Ramisio

Pedro Faria

Raja Chowdhury
Ramiro S. Barbosa
Ricardo Jorge Costa
Rosa M. B. R. Pilao
Rosa M. Quinta-Ferreira
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University of Minho
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Indian Institute of Technology, Roorkee
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Rui A. R. Boaventura

Rui Calejo Rodrigues
Sénia A. Figueiredo
Soteris Kalogirou

Teresa Fidélis

Vijai Gupta

Vitor Antoénio Ferreira da
Costa

Zita Vale

Wojciech Czekata

LSRE-LCM/FEUP/U.Porto

CONSTRUCT/FEUP
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University of Aveiro
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https://www.researchgate.net/institution/University-of-Life-Sciences-in-Poznan?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InByb2ZpbGUiLCJwYWdlIjoicHJvZmlsZSJ9fQ

GENERAL CHAIR
PROF. FLORINDA MARTINS

School of Engineering (ISEP) of the Polytechnic Institute
of Porto (P.Porto)

E-Mail : nsc@isep.ipp.pt

Research Interests: Sustainability, Environment, Energy
and Optimization

Florinda Figueiredo Martins has a PhD in Chemical and Biological Engineering, a Master in
Environmental Engineering and a degree in Chemical Engineering from the Faculty of
Engineering, University of Porto, Porto, Portugal, obtained in 2007, 1998 and 1989,
respectively.

Florinda Martins worked in industry as a process engineer and in the development of
engineering projects. Further she was the director of a wastewater treatment plant.

Nowadays is Adjunct Professor at Instituto Superior de Engenharia do Porto (ISEP), School of
Engineering, Polytechnic Institute of Porto (IPP), Porto, Portugal. She has supervised several
Master thesis. She was sub director of the degree of Chemical Engineering in ISEP (from 2009
-2018). Member of of several EURACE accreditation processes of Chemical Engineering
department’ s courses. Team member of national projects and projects in collaboration with
the Portuguese Industry and Public Organizations . Coordinator by REQUIMTE/ISEP of 2
projects. Chair of conference EES 2012 (Energy, Environment and Sustainability 2012).
Member of the Organizing/Scientific Committee of several international conferences in the
areas Environment, Energy and Sustainability. Reviewer of several scientific journals in the
areas of Environment, Energy, Bioresources, etc. . Author/co-author of 1 book, an e-book
and several book chapters. Author/co-author of more than 40 publications in conferences
and journals. She has presented several oral and poster communications in conferences. Her
research interests include sustainability, environment, energy and optimization.



GENERAL CHAIR
PROF. ADRIANO SANTOS

School of Engineering (ISEP) of the Polytechnic Institute
of Porto (P.Porto)

E-Mail : ads@isep.ipp.pt

Research Interests: Mechatronic, Maintenance, Robotics,
Al, Mechanical Engineering and Sustainability.

Adriano A. Santos is a graduate in Mechanical Engineering-Production Management at the
School of Engineering (ISEP), from the Polytechnic of Porto (P.Porto); he has a Master Degree
in Mechanical Engineering-Industrial Maintenance at the Faculty of Engineering of the
University of Porto (FEUP), Portugal, and at the same university he got his Ph.D. degree in
Mechanical Engineering in the field of Automation.

He is an Assistant Professor at the Mechanical Engineering Department of the School of
Engineering, Polytechnic of Porto, Portugal, and the Head of the Postgraduate Program in
Industrial Automation and Robotics. He is co-author of 3 books in the field of Industrial
Automation, and an author or a co-author of more than 40 articles, book chapters in journals
and conference proceedings papers. He has participated in the Scientific Committee, at
various events, such ICEER, TEEM, ICIE, ICorSE and others.

He is also a reviewer for some of the most prestigious international journals and a member
of the research group of Intelligent Systems & Control at LAETA-INEGI and CIDEM at ISEP, in
Porto, Portugal. He has also a Member of the Editorial Board of JOMAM (International Journal
of Mechatronics and Applied Mechanics), EAl Endorsed Transactions on Digital
Transformation of Industrial Processes and Journal of Machine Design and Automation
Intelligence, and Lead Guest Editor of Special Issues in indexed journals.

His main interests are related to Industry 4.0, more specifically in the design of the
mechatronic (pneumatic and oil-hydraulics) system, Maintenance, Robotics, Al, Mechanical
engineering and Sustainability.

ORCID: 0000-0001-8991-6768
Scopus ID: 57204536669


https://ijomam.com/

PROGRAM CHAIR

PROF. NIDIA CAETANO

LEPABE/FEUP & CIETI/ISEP, Portugal
E-Mail : nsc@isep.ipp.pt

Research Interests: Biofuels from Waste;
Bioethanol; Biodiesel; Waste-to-Energy etc.

Research Unit LEPABE — Laboratory for Process Engineering, Environment,
Biotechnology and Energy

Nationality Portuguese

Institutional Address Department of Chemical Engineering

ISEP-Instituto Superior de Engenharia do Porto
Rua Dr. Anténio Bernardino de Almeida
4200-072 Porto

Academic qualification PhD

Professional category Coordinator Professor@ISEP

Current positions Coordinator Professor, Researcher at LEPABE, Collaborator
at CIETI

Ciéncia ID 1F1D-73E2-BFBF

ORCID 0000-0002-2185-6401

ResearcherlD WoS 1-3934-2012

SCOPUS 55901684900

Nidia de S& Caetano is Coordinator Professor at the School of Engineering (ISEP) of the
Polytechnic of Porto, senior researcher with LEPABE/FEUP, collaborator researcher with
CIETI/ISEP. Sub-Director of the Master in Sustainable Energies of ISEP (MSE) from 2018;
Director of the MSE from 2013-2018.

Holding a PhD in Chemical Engineering, her scientific track record is: (1) 125 papers in WoS,
(2) 6395 citations (in 5789 citing articles) in WoS, (3) H-index 28 in WoS, (4) Pl of 4 projects
funded by competitive calls (1 as coordinator of LEPABE), (5) researcher of 10 projects,
supervision of (6) 5 doctoral and (7) >100 master theses concluded.

Major research interests are: Biofuels from Waste; Bioethanol; Biodiesel; Waste-to-Energy;
Microalgae for wastewater treatment; Microalgae for CO2 mitigation; Biorefineries; LCA;
Sustainable buildings.

Subject Editor for Biomass of Renewable Energy from March 2020. Member of the Editorial
Board, of Green Technology, Resilience, and Sustainability. Lead Guest Editor of 12 Special
Issues in indexed journals (Energy Reports; Energies; Sustainability; Energy Procedia, Waste and
Biomass Valorization, Processes) and Guest Editor of many other Special Issues (Frontiers;
Climate; ChemEngineering). Conference and Program Chair of several International
Conferences (ICEER series); Member of the STC of International Conferences (WASTES, CCESG,
TEEM, REEE, ENASB, JTIR, etc.). Keynote and Invited Speaker for International and National
Conferences. Treasurer of APESB (Portuguese Association of Environmental and Sanitary
Engineering) from March 2021 (Vice-President from March 2020 to March 2021). Project
evaluator for the EC (H2020 MSCA-ITN) from 2019, USDOA and ANI/AdI from 2006, Israeli
Science Foundation, among other international and national agencies.



PROGRAM CHAIR
PROF. CARLOS FELGUEIRAS

Department of Electrical Engineering, School of
Engineering (ISEP), Polytechnic Institute of Porto (IPP),
Porto, Portugal

E-Mail : mcf@isep.ipp.pt

Research Interests: energy quality; energy and buildings;
energy and environmental Indicators; et.

Carlos Felgueiras achieved a bachelor’'s degree and a PhD in Electrical and Computer
Engineering from the Faculty of Engineering-University of Porto, Portugal, in 1987 and 2008.
His PhD addressed the development of mechanisms to support testing and debugging
operations in mixed-signals circuits. Professional career activities included (1) testing of
products, (2) developing test equipment and machinery automation, (3) a maintenance of
electronic equipment, (4) training teacher at Texas Instruments plant, (5) supervisor of a testing
laboratory to verify the compatibility of European Standards in thermoelectric household
appliances, (5) Sectorial Standardization team Portuguese Electrotechnical Institute. He started
teaching in 1993 and is currently a Coordinator Professor in the Department of Electrical
Engineering at ISEP, Polytechnic of Porto, and is an Integrated Researcher at CIETI since 2001.
He worked as Deputy Director of the Electrical Department between 2018-2019 and was
Director of the master’s degree in Sustainable Energies between 2018-2021.

His areas of research include Design for Debugging and Testing Mixed Signal Circuits, Remote
Experimentation, e-learning, Renewable Energy Sources and Smart Buildings. He has
participated in the organization of conferences (Conference Chair, Track Chair, Scientific
Committee Chair), at various events, such ICEER, TEEM and TAEE). He is co-author of around
130 articles, as well as co-editor of several scientific publications.

Prof. Felgueiras was part of a team of 9 national and European research projects, in the areas
of Remote Laboratories, Smart Grids, Sustainability Education. Prof. Felgueiras is a member of
(1) Portuguese Association of Engineers, (2); GOLC, (3) Asociacion TAEE; (4) SPEE - Portuguese
Society for Engineering Education, (5) ACM community.



KEYNOTE SPEECHES

PROF. GILLES NOTTON

University of Corsica Pasquale Paoli, France

Q@ RrRoOM A
July 16 2026
® 09:10-09:50

BIO

Gilles Notton is full professor in renewable
energy systems with more than 37 years of
experience. He received his PhD Degree and his
"Accreditation to Supervise Researches"
degree in Energy Engineering from the
University of Corsica Pasquale Paoliin 1992 and
2002, respectively. The main objective of his
research is to make intermittent and random
renewable energies more easily controllable
and usable by energy managers.

Gilles Notton's main research interests include
renewable energy potential estimation and
forecasting, hybrid renewable systems, energy
management in smart electrical grid and
particular energy situation of island territories.

Gilles Notton took part in multiple
international research projects in collaboration
with industrial partners and public parties such
as the Horizon 2020 Tilos Project and COST
Action TU1205.

In addition, he has published around 150
articles in international scientific journals and
has more than 200 presentations in
international conferences. He has participated
in the development of several scientific books.
He created and was responsible for an
international scientific network on renewable
energy between France and Eastern and
Central European Countries.

He is associate-editor for the

journal Renewable Energy, Elsevier.

Academic Profile: Google Scholar

ABSTRACT

Better Energy Management
through Better Sharing: The
Concept of Energy
Community

Faced with the continuous increase in
electricity consumption, it is necessary to
find sustainable, efficient and inexpensive
energy-supply solutions. This necessarily
involves the development of renewable
energies which, due to their intermittency
and unpredictability, are not easily
integrated into the electricity grid.
Emerging solutions, made possible by the
development of new information
technologies and by changes in
regulations, have emerged. Among them,
collective renewable self-consumption,
coupled with smart micro-grids and the
development of storage, is a serious and
rapidly  developing candidate. The
objective of this talk is to present the
principle of this collective  self-
consumption, its advantages as well as its
constraints and the wide range of research
that this sector opens up in the fields of
energy, electrical engineering, new
technologies without forgetting the
sociological and legal aspects.


https://scholar.google.com/citations?hl=fr&user=RUgjPK0AAAAJ

KEYNOTE SPEECHES
PROF. ZHENGWEI LI

Tongji University, China

Q@ RrRoOM A
July 16 2026
® 09:50-10:30

BIO

Li Zhengwei, born in October 1981, holds a Ph.D. and serves as an Associate Professor and
Master's Supervisor at the School of Mechanical and Energy Engineering, Tongji University.
He received his Bachelor's degree in Building Environment and Equipment Engineering from
Xi'an Jiaotong University in 2003, followed by a Master's degree in Power Engineering and
Engineering Thermophysics from the same institution in 2006. In 2012, he earned his Ph.D.
from the School of Architecture at the Georgia Institute of Technology in the United States.
From May 2012 to September 2013, he conducted postdoctoral research at the City University
of Hong Kong. He joined Tongji University in 2013, where he has served successively as an
Assistant Professor and Associate Professor; during this period, he also held a temporary
secondment position as Deputy Director of the Construction and Transportation Commission
of Huangpu District, Shanghai.

His primary research interests include fault diagnosis and operational optimization of HVAC
systems, diagnosis and prediction of whole-building energy consumption, and the
application of transfer reinforcement learning in HVAC system optimization. He has led
numerous research projects, including the Young Scientists Fund of the National Natural
Science Foundation of China (Grant No. 51508394) and the Shanghai Pujiang Talent Program
(Grant No. 15PJ1408100). He has published over 30 academic papers in prestigious journals
such as Energy and Buildings and Applied Energy. His accolades include the Best Paper Award
at the 3rd U.S. National Conference of IBPSA (2008) and a Team Award in the Student
Competition at the International Conference of IBPSA (2009). Currently, he serves as the
Deputy Director of the Intelligentization Professional Committee under the HVAC Industry
Technology Innovation Alliance, and as a Committee Member of the Building Commissioning
and Operation & Maintenance Professional Committee under the China Association of
Building Energy Efficiency.

ABSTRACT

Study of transfer reinforcement learning in air conditioning
cooling water system

Reinforcement learning (RL) offers a model-free approach to HVAC cooling side control but
imposes a high start cost that is prohibitive for newly commissioned systems: the agent
operates near-randomly in the early training stage, wasting energy before a useful policy is
learned. Transfer reinforcement learning (TRL) addresses this by initializing the target agent
with knowledge from a pretrained source agent. However, prior TRL work in building control
has applied a single algorithm to a single type of source-to-target mismatch, leaving a critical



question unanswered: does the structural form of the agent carrier — the Q-table in Q-
learning, the layer-decomposed Q-network in DQN, or the full policy network in DDPG —
determine how much transferred knowledge survives when the target system differs from the
source in equipment quantity, capacity, and topology. This paper presents TRL methods for
Q-learning, DQN, and DDPG, each evaluated across three target systems that differ from a
common source system along one configuration dimension each. A component-level gray-
box cooling side model serves as the simulation environment, and an exhaustive search
baseline establishes a theoretical performance ceiling. The results confirm that the detailed
RL algorithm is the primary determinant of transfer effectiveness, and that topology is the
critical boundary condition. Equipment quantity caused the least degradation across all three
algorithms, with convergence speed improving by 46-64% after transfer. Topology
produced the most divergent outcomes: DQN achieved its largest convergence improvement
(69.2%), while DDPG produced negative transfer — the only case in the study where transfer
yielded a worse converged result than learning from scratch. Across all cases, TRL improved
convergence speed by 27-69% but final steady-state performance by only 0.77-3.37%,
establishing that transfer functions as a convergence accelerator rather than a performance
amplifier in cooling side control.
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