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Conferința Cercetării și Inovării – UTCN
Proiecte Europene

O perspectivă asupra tranziției energetice 
prin proiecte Europene
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Tranziția energetică...

Provocările cu care ne confruntăm...
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• De la generare centralizată...la generare distribuită a energiei…Care este impactul în rețeaua

locală de distribuție?

• Prosumatori rezidențiali, privați și publici...de la consumatorul vulnerabil la prosumatorul

vulnerabil...Este o oportunitate pentru pieța locală de energie? Este o oportunitate pentru 

comunitățile de energie?

•  Energy retailers: “To all prosumers: we give you free hot water tanks (black barrels) to 

store the daylight PV electricity, otherwise injected into the power grid.”

• From nZEB goes passive to ZEB goes active... De la consumator pasiv…prosumator…utilizator 

activ de rețea... Suntem pregătiți? Sunt autoritățile publice locale pregătite?

• Sărăcia energetică...Este generalizată în prezent? Poate tranziția energetică înspre surse 

regenerabile de energie să eradicheze sărăcia energetică?

• Stocarea energiei...Sunt suficiente proiecte?
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Dezvoltarea de soluții concrete, scalabile

• Mobilitate electrică... Care este impactul asupra rețelei locale de distribuție?

• Contorizarea inteligentă...oportunitate nevalorificată

• Securitatea cibernetică și siguranța SEN

• Optimizarea fluxurilor de energie și integrarea cu piețele de flexibilitate

• Cercetare și inovare…Este reprezentativa cercetarea în România în sectorul energetic?

• Profesioniști în domeniul energiei…Avem resursa umană pregătită pentru a finaliza tranziția

energetică către neutralitate climatică? 
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7

PV energy production VS energy use
... on an nZEB building
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Avem multe strategii...planuri de acțiune...programe...

unele doar pe hârtie...
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▪  Sustainable Energy and Climate Action Plan – SECAP;

▪  Integrated Urban Development Strategy – IUDS;

▪  Sustainable Urban Mobility Plan – SUMP;

▪  European Energy Award – EEA;

▪  District Heating Decarbonation Strategy – DHDS;

▪  Plan to increase the nearly zero buildings – nZEB;

▪  Attenuation action plan for the energy poverty – EPAP;

▪  Smart City / Digitalization Strategy / Action Plan – SmartCity 

▪  Climate Change Adaption and Resilience Action Plan – CCARAP and others to come...
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Electrification: 

from “we bring the light in to your 

home” 

to 

“we give you EU money to sell the 

Sunlight from your rooftop”.



(2010 – 2015)

(2015 - ongoing)

11
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Misiunea EnTReC este de a contribui în mod 

semnificativ, prin cercetare științifică avansată, la 

tranziția energetică spre neutralitate climatică în 

sectorul energetic, industrie, clădiri și comunități locale. 

Energy Transition Research Center 
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TEAM MEMBERS
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+ 30 INTERNATIONAL PROJECTS
with

+ 10 YEARS OF EXPERIENCE
in

+ 60 TEAM MEMBERS
from

10 RESEARCH GROUPS
within

8 FACULTIES
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Energy Transition Group: Prof. Dan D. MICU, Dr. Denisa ȘTEȚ, Dr. Mihaela CREȚU, Dr. Andrei CECLAN, Dr. Levente CZUMBIL, Dr. Stefan CÎRSTEA,
Prof. Laura DARABANT, Prof. Radu A. MUNTEANU, Dr. Dacian JURJ, Dr. Alexandru MURESAN, Dr. Bogdan TEBREAN, Dr. Dan IUDEAN, Dr. Calin
MURESAN, Dr. Florin DRĂGAN, Dr. Romul COPÂNDEAN, Dr. Antoniu TURCU, Dr. Ștefan UNGUREANU, Dr. Anca IANCU, Drd. Timea FARKAS,
Drd. Alexandru BERCIU, Drd. Mircea LANCRANJAN, Drd. Radu COVACI, Drd. Mihail VOROBIOV, Drd. Mahmuda RAHMAN

Distributed System Research Group: Prof. Tudor CIOARĂ, Prof. Ionut ANGHEL

Electromechanics Systems Research Group: Prof. Claudia MARTIS, Dr. Mircea RUBA, Dr. Augustin POP, Dr. Sorin COSMAN

Electric Mobility Applied Research Group: Prof. Bogdan VARGA, Dr. Dan MOLDOVANU, Dr. Vlad BURNETE, Prof. Florin MARIASIU

Termotechnics Group: Prof. Mugur BĂLAN, Dr. Paula UNGURESAN, Dr. Ancuta MAGUREAN

Lighting Electrical Laboratory Group: Prof. Dorin BEU, Dr. Tania RUS, Prof. Domnita FLORIN, Dr. Octavian POP

Process and Energy Systems Engineering Group: Prof. Eva DULF, Prof. Vlad MURESAN, Dr. Valentin SITA

Civil Engineering Group: Dr. Iulia PRODAN, Dr. Ligia MOGA, Dr. Nicoleta COBARZAN, Drd. Octavian BUJOR

Renewable Energies Research Group: Prof. Dorin PETREUȘ, Prof. Ovidiu POP, Dr. Toma PATARAU, Dr. Radu ETZ

Environmental Engineering Group: Prof. Horatiu VERMEȘAN, Dr. Timea GABOR

RESEARCH TEAMS



We are described by the passion and the enthusiasm for what we do, supported by our skills and held results that with each new 
experience we develop and harness at a personal level for the University’s and the Community’s Interest.

MEET OUR TEAM

We prove courage in development by undertaking performance in energy related fields through applied scientific research and a permanent open eye for new 
opportunities that could be transposed in scientific knowledge or feasible and efficient solutions for the industry.
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AREA OF EXPERTISE
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Energy Efficiency 
in Buildings & 

Industry 
RES Integration Smart Grid

Energy Islands & 
Communities

Energy Storage
Power flow 

Optimisation

nZEB adoption Electric mobility Waste to Energy
Energy Culture 
and Consumer 

Behaviour 

Energy Analytics 
& Numerical 

Tools

Energy Profiling 
and Forecasting 

IOT and 
Blockchain 
technology

Big Data 
Analytics

Cognitive and 
Artificial 

Intelligence

Electromagnetic 
Fields

Electromagnetic 
Compatibility

Research center expertise and activities are concentrated on 
multidisciplinary research through the joint effort of several research groups

AREAS of EXPERTISE
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INTERNATIONAL 
PROJECTS
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Project Title: Renewable Energy-based Positive Homes (RENplusHOMES)
Time: 2023-2026
Project value: 5 999 983 EUR
Project Link: https://renplushomes.eu/

Project Title: Smart Grid-Efficient Interactive Buildings (EVELIXIA)
Time: 2023-2027
Project value: 10 320 789 EUR
Project Link: https://www.evelixia-project.eu/
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Project Title: Positive EneRgy diStrIctS driven by ciTizens

Time: 29 months (March 2024 - December 2026)

Project value: 195.960 EUR

Project Link: https://entrec.utcluj.ro/positive-energy-districts-driven-by-citizens/

Project Title: Building local partnerships for reducing the fossil energy 

demand of district heating systems in the Danube region – Reheateast

Time: 29 months (January 2024 – June 2026)

Project value: 2.214.691 EUR

Project Link: https://interreg-danube.eu/projects/reheateast

Project Title: Fostering the implementation of shallow geothermal hybrid 

heating and cooling systems in the Danube Region – GeoHeCo

Time: 29 months (January 2024 – June 2026)

Project value: 2.481.000 EUR

Project Link: https://entrec.utcluj.ro/danube-geoheco/
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TUCN IMPACT

• 30% of the funds absorbed by TUCN through 

HORIZON 2020 / HORIZON Europe projects



e
n

t
r

e
c

.
u

t
c

l
u

j
.

r
o

25

EU
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EnTReC - EU Projects 

Topics
Demonstration Pilots

Eficiența energetică în clădiri și industrie; Integrare RES; Smart grids; 
Comunități de energie; Adoptarea nZEB; Analiză energetică și 

instrumente numerice; Profilarea și prognoza de energie; 
Big Data; Inteligență artificială

Finished Projects

Ongoing Projects
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Pilot demonstrativ

Facultățile de IE, ETTI, AC Cămine Studențești 

Complex Mărăști

Facultatea de Instalații Complexul de Natație

Aeroportul Avram Iancu
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PILOT SITES

REnewable COGeneration and 
storage techNologies IntegraTIon 
for energy autONomous buildings

Corby 
Innovation 

Hub

UK

Technical 
University 

of Cluj-
Napoca

România

Hellenic
Petroleum

Grecia

Politecnico 
di Torino

Italia

The City of
Lizzanello

Italia

Pre-Pilot 
Use Case:

CERTH
Smart 
House

Grecia

Dr. BOB
Demand Response 

in Blocks of Buildings 
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IMPLEMENTED 
SOLUTION

• Demonstration pilot site – TUCN

• Implementation of a Building  Energy Management  System for energy 
monitoring

• Integration of the system in four different TUCN locations to enable the 
demonstration of  the Demand Response

• Deployment  of the DR-BoB architecture at TUCN pilot

• Collection and analysis of energy monitoring data

• Calculation of the Key Performance Indicators to prove the DR



e
n

t
r

e
c

.
u

t
c

l
u

j
.

r
o

Dr. BOB
Demand Response 

in Blocks of Buildings 

SYSTEM
ARCHITECTURE
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http://files.websitebuilder.prositehosting.co.uk/fasthosts24654/image/solution.jpgENERGY 
MANAGEMENT 

SOLUTION

Dr. BOB
Demand Response 

in Blocks of Buildings 

http://www.dr-bob.eu/none
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INTEGRATED
RES

Make informed 
decisions on the 
opportunity to 

install RES 
equipment on the 

building

Increased 
independency 
from energy 

suppliers

Reduce the energy 
use and costs

Increase the 
smartness level of 

the buildings

Reduce 
dependency on 

fossil fuels 

Enhance interaction with 
Evs in the process of 

optimization of 
consumption /production 

at building level

Reduce the carbon 
footprint

RENEWABLE ENERGY SOURCES DEVELOPED AND STORAGE SOLUTIONS

REnewable COGeneration and 
storage techNologies IntegraTIon 
for energy autONomous buildings
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SYSTEM
ARCHITECTURE

Second level: ITC platform incorporating the 
Automated Cognitive Energy Management Engine 
with an Intelligent Portal (iGateway) and the BE-
PLATO tool - decisions about the opportunity to install 
renewable energy sources in the building

First level: Interactive interface

Third level: New renewable energy building integrated 
technologies, implemented within the project and 
tested at different pilots

REnewable COGeneration and 
storage techNologies IntegraTIon 
for energy autONomous buildings
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38

Interfața BEMS implementată
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39

Interfața BEMS implementată
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Rezultate 

Step 1: Crossover 
process

Step 2: 

Fill up next generation 
population

Step 3: Mutation 
process

Step 4: 

Add new random 
solutions 

Step 5: Evaluate cost 
function values 

Step 6: Repeat 
optimization process 

Initial set of 
possible solutions

Optimized energy 
consumption
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Proposed
METHODOLOGY

Smart Grid-Efficient 
Interactive Buildings



Pilot Site #2 : Romania, Student Campus, Cluj-Napoca 

22/03/2025

• Plans for the next 6 months – implementation schedule:



Temperature inside the basement compared to exterior temperature

Stability & resistance

❖SITE INVESTIGATIONS AND PRELIMINARY 
NUMERICAL MODELLING

Granulometric curve of tested material



The daily medium external temperature, 
2013-2023 interval, from Cluj-Napoca

❖SITE INVESTIGATIONS AND PRELIMINARY NUMERICAL MODELLING

The variation of the temperature at three different 
depths in the soil



❖EXECUTION OF GEOWALL SYSTEM (1 September 2024 - 17th of December 2024)

❑ Execution of radiant panels inside the dorm room (surface of radiant healing - 21.35 sqm)

❑ Execution of exterior GeoWall system (35.10 sqm, spliced into 2 types where the pipe 
layout is different)

❑ Execution of interior GeoWall system (2 basement rooms were equipped, with a total 
surface of 60 sqm)

❑ Connections of the systems to the heat pump system (7 kW brine-water heat pump)



22/03/2025
WP 2 – Task 2.2

Geo-energy structures



22/03/2025

• Plans for the next 6 months – implementation schedule:

Pilot Site #2 : Romania, Student Campus, Cluj-Napoca 
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Partial 
RESULTS

Integration of BIPV modules made from damaged PV panels

Smart Grid-Efficient 
Interactive Buildings



BIPVs designed integration in building facade

Module of 56 PV cells of averaged 300 Wp (16.8 kWp)



3D Shading simulation results

BIPVs simulation



BIPVs simulation



22/03/2025

• Monitoring plan for the Romanian pilot site

Pilot Site #2 : Romania, Student Campus, Cluj-Napoca 
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Monitoring system Conectarea sistemului
la pompa de caldura 
(7 kW soil-water heat 
pump)



Pilot Site #2 : Romania, Student Campus, Cluj-Napoca 
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EnTReC - EU Projects 

Topic

Programe de educație și formare
pentru profesioniștii din domeniul energiei

Finished Projects Ongoing Project



Analiza culturii 
energetice

Analiza consumurilor 
energetice deduse din 

factura de energie

Identificarea 
profilului energetic

Analiza infrastructurii 
consumatorilor 

principali

✓ Productie  (Profil activitate)
✓ Sistem HVAC
✓ Sistem incalzire
✓ Sistem iluminat

❑ Chestionar personal tehnic
❑ Chestionar pentru angajații 

fără cunoștințe tehnice

Concluzii și 
acțiuni viitoare

Evaluare energetică 
preliminară

Identificarea 
grupului IMM 

ținta
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57

ONLINE PLATFORMS
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ONLINE PLATFORMS
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59

Specific OBJECTIVES
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Topic

Programe de conștientizare și de formare
pentru primării, comunitatea locală și profesioniștii din domeniul energiei

Finished ProjectsUngoing Projects
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RESULTS ✓ People trained within the project: >300

✓ People reached by the awareness activities: >3000

✓ People that self‐report an improved knowledge related to 

renewable energy, energy efficiency and energy security: >1500
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RESULTS
✓ People trained within the project: >200
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First
TUCN Start-up

Save energy 
like no one else!
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Google Play App Store



Solution & Product

RENERGIA MOBILE APP
API INTEGRATION

RENEREGIA BOX
REAL TIME 

MONITORING AUDIT

OUR PORTOFOLIO

RENERGIA MOBILE APP
 ONE STOP SHOP 



Unique value 

Load Disaggregation Live Energy Audits

Enhanced Energy 
Efficiency

Automated Monthly Energy Audits

Improved Customer 
Engagement
Personalized Feedback

ESG reporting
CO2 Footprint Scope 2
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67

What you cannot measure, you cannot improve  
 RENERGIA MONITORING PLATFORM
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Save energy like no one else!

Google Play App Store
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INTERNATIONAL 
AWARDS
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Institutional Energy Management Award 
granted to Technical University of Cluj-Napoca & Cluj-Napoca City Municipality 

by Association of Energy Engineers (AEE) – USA- October 2018

Best European Energy Service Project 
granted to Technical University of Cluj-Napoca & Cluj-Napoca City Municipality 

by EU Commission in Brussels – February 2019

Romanian Energy Award



Best Newcomer - Central European Startup Awards

AWARDS
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Entrec.Center@ethm.utcluj.roDan.Micu@ethm.utcluj.ro

Entrec.Center@ethm.utcluj.ro
Dan.Micu@ethm.utcluj.ro

EnTReC

EnTReC
EnTReC

EnTReC

Str. G. Baritiu, Nr. 26-28 Cluj-Napoca, 
400020, Romania

entrec.utcluj.ro

entrec.utcluj.ro

+40 264 401 462

Vă mulțumim și vă așteptăm alături de noi!

https://www.facebook.com/LCMNCluj/
https://ro.linkedin.com/in/energy-transition-research-center-entrec-b373b818a
mailto:Entrec.Center@ethm.utcluj.ro
https://entrec.utcluj.ro/
mailto:Entrec.Center@ethm.utcluj.ro
https://www.facebook.com/LCMNCluj/
https://ro.linkedin.com/in/energy-transition-research-center-entrec-b373b818a
https://entrec.utcluj.ro/
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