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Abstract 
University Centre for Energy Efficient Buildings is a new research centre build in 2014. It was 

established by 4 faculties (Faculty of Electrical, Civil, Mechanics and Biomedical engineering) and 

focuses on research project, certain type of R&D for private companies and student projects. There is a 

strong and tight relation and cooperation with the faculties, not only concerning trainings and student 

projects (mostly final bachelor, master, doctoral thesis). The expertise and devices are shared among 

the institutes. Many graduated students find at UCEEB their first job; this way they learn how to use 

their knowledge for solving practical tasks. At UCEEB we offer positions for student from foreign 

universities either within the IAESTE program or just based on their direct application and interview. 

In this paper we will describe the opportunities which UCEEB offers for collaboration, and student 

participation and trainings. We will also present the Laboratory for Photovoltaics and Energy Systems 

in its present state and expected expansion in the near future. 
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INTRODUCTION 

 

University Centre for Energy Efficient Buildings 

(UCEEB) was founded as an independent institute of the 

Czech Technical University in Prague under the auspices 

of four departments – Civil engineering, Mechanical 

Engineering, Electrical Engineering and Biomedical 

Engineering. The Centre's goal is to leverage synergy 

effects of research activities of the individual 

departments which are related to energy efficient 

buildings. 

UCEEB is a reaction to one of the European Union's 

largest priorities aimed at optimisation of energy 

efficiency of buildings. The new centre should also have 

better opportunities to participate in European scientific 

projects, such as the Joint Technology Initiative on 

Energy Efficient Buildings, which is based on the EU's 

targets for carbon dioxide emissions. 

It is clear that sustainable building is not just a trend or 

fashion, but a necessity. That is why we look at energy 

efficient buildings as a whole. 

 

 

COLLABORATION WITH THE UNIVERSITY 

 

Figure 1 shows in a simple way the link between UCEEB 

and the university. There is no standard education 

program at UCEEB, nevertheless the students build a 

remarkable part of its stuff. They work on various tasks 

within the running projects or their own final projects and 

thesis. After graduation, they often get a job offer at 

UCEEB which is a great chance to gain experience before 

working in private sector or doing a consequent (e.g. 

Ph.D.) study. If there is an overlapping topic, their work 

can be combined with such study as well. 

University (CTU)

Research

Education

UCEEB

Research

Private

companies

Sharing of expertise

Sharing/borrowing of equipment

R&D projects 

and contracts

Student training

Student final projects/thesies

Graduates student job offer

R&D projects 

and contracts

 
Fig. 1: Link between UCEEB and the Czech technical 

university. 
 

The researchers are working within five teams –    

Architecture and the environment, Energy systems in 

buildings, Materials and structures, Indoor 

environmental quality and Control and monitoring of 

intelligent buildings. Current running research projects 

include those supported by the Czech and EU state policy 

and those completely financed by private companies as 

contractual research. Such projects provide the major 

costs for running the centre. 

The unique competence of the centre lies in the holistic 

approach with the main focus on buildings. This can be 



demonstrated on project where several (or even all) 

groups take part. For example, within H2020 project 

MORE-CONECT we solved a method for refurbishment 

of old houses taking into account the civil engineering, 

architecture, inhabitant aspects, energy needs and PV 

integration.  

 

 

PV RESEARCH GROUP 

 

Currently, there are 10 people in the photovoltaic 

research group, 8 of them working full time. The vision 

of a high penetration of renewables is the common topic, 

nevertheless the projects deal with different areas such 

as: 

 

Photovoltaic energy forecasting 

This topic started already 3 years ago by the need of a 

structured and robust cloud service providing the 

forecasting irradiance and PV power profile for the pilot 

projects of smart energy control. Firstly, a middle term 

service has been developed, based on worldwide free 

available models together with on place feedback. Since 

2020 this service in its basic mode was released for free 

use.  

The main focus of the team is currently on short-term 

forecasting models utilizing computer vision and 

machine learning techniques. Taking high resolution sky 

images, the clouds can be tracked and deliver a precise 

irradiance forecast for a very short term, up to 45 

minutes. All forecasting services currently cover Czech 

Republic only, but can be expanded to other countries on 

request. There are first attempts to use this service for 

intraday energy trading together with commercial 

partners.  

 

PV systems simulation and analysis 

Often, we are asked from companies or municipalities to 

prepare concepts for energy management on the scale of 

a building up to a small district. Sometimes they already 

have a documentation of PV and battery installation and 

would like somebody to prepare an impartial review. 

Recently, there is an increased request from international 

companies to “go green”, establishing concepts for 

carbon free production and renewable energy usage. We 

already worked on several studies in order to achieve this. 

Currently, the European strategy aims for designing and 

piloting of positive energy districts. Within the centre for 

advanced photovoltaics project we work on preparing 

such a concept for a new constructed Prague district (part 

of Zizkov quarter), Fig. 2. 

 

PV systems and battery control 

Within four projects we have gained experience on 

innovative energy management and battery control based 

on PV and load prediction and flexible energy pricing. In 

this way, since 2017 we control an administrative 

building with PV and battery system, Fig. 3. Recently, 

we started developing a control algorithm for a family 

house that is equipped with various technologies (e.g. 

PV, battery system, EV charger, indoor quality sensors, 

attendance monitoring). 

 

 
Fig. 2: Solar irradiation map of the neighbourhood.  
 

 
Fig. 3: Hybrid PV system with battery used for balancing the 

administrative building energy needs. 
 

PV systems laboratory 

The PV systems laboratory is equipped with devices 

enabling testing inverters and batteries under various 

conditions (Figs. 4 and 5). On the input side, there is a 

power source simulating the grid where voltage and 

frequency can be adjusted. The PV source is pretended 

by a PV simulator. Parameters such as PV technology 

and possible shadowing have to be defined together with 

irradiance and temperature profiles. During the tests, 

voltages, currents and power is being measured using a 

precise five-channel power analyser. 

 

  



Typical tasks we can do are: 

- checking inverter behaviour when voltage or 

frequency is out of the limits, 

- measuring maximal power point tracking (MPPT) 

and inner efficiency of the inverter in static or 

dynamic conditions,  

- measuring the battery charge and discharge profiles, 

checking the battery management system (BMS), 

- measuring the inverter output power quality e.g. 

harmonics, flicker), measuring of transient states, 

such as switching on/off or going to back-up mode. 

 

 

 
Fig. 4: Principal scheme of the PV systems laboratory 

 

 
Fig. 5: Main test room for PV systems at UCEEB 

 

 

INTERNSHIP 

 

We have mostly positive experience with taking students 

for internship. They mostly address us via IAESTE 

program, but recently a high percentage of them 

contacted us directly. The students also share their 

experience with each other, so from the French university 

ISAE – SUPAERO we already have the third student 

based on recommendation.  

The students mostly spend 3-6 months at UCEEB, we 

prefer longer term internships as it takes one or two first 

months till they get into the topic and can contribute to 

the project work. 

 

 

CONCLUSION 

 

Since its start in 2014, UCEEB research centre works in 

the field of complex R&D in various fields related to 

buildings. The tight relation with Czech Technical 

University in Prague is essential on sharing expertise, 

equipment, trainings and internships of students. Within 

the photovoltaic research group, the researchers work on 

simulations and studies as well as perform test in the 

laboratory. As R&Ds are on the application level, it is 

often requested and linked to a private company, which 

can act as a client or a research project partner. Last but 

not least, we should mention the internships of students 

from other, mostly foreign universities, who deliver 

useful work to the projects.  
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