
The Renewable Energy Systems and Recycling 
R&D Center (RESREC) – research on PVs

Anca DUTA
Transilvania University of Brasov



Transilvania University of Brasov

The R&D Institute of the Transilvania University

The R&D Centre
Renewable Energy Systems 

and Recycling, RESREC



Wastes 
Recycling 
and Reuse

Materials for 
Energy and 

Environment
Sustainable 

Built 
Environment

Renewable 
Energy 

Systems

Energy 
Balance

RESREC



Solar Energy 

Thermal Energy

Electrical Energy

Chemical Energy

- Solar-thermal facades
- Solar-thermal collectors
- Tracking systems
- Tracking algorithms
- Absorber plates
- Durability Testing
- Functional Testing

- PV platforms and 
strings in the built 
environment

- Portable PV arrays
- Tracking systems
- Tracking algorithms
- Solid state solar cells

Solar radiation 
modelling

- Photocatalytic materials
- Fly ash/photocatalyst 

composites
- Photocatalytic 

processes
- Photoreactors
- Self-cleaning coatings
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Realistic assessment of BIPV:

• ERoEI for BIPV: targeted value for sustainability: 5
current value: 0.82 (< 1)  PVs represents a clean way to produce 

electrical energy that is not fully sustainable.
• The cost associated to the PV systems are currently subsidized

the solar electricity price is over 10 cents/kWh that is double considering as    
reference the cost of 5 cents/kWh corresponding to solar-thermal systems

• Further research on:

 Increasing the photovoltaic conversion efficiency 
Decreasing the cost(s) of the system (PV modules, inverter, etc.)
 Increasing the architectural acceptance, while preserving the functional features  



Energy mix: 
• Ground coupled heat 

exchanger, HP (10 kW)
• Flat plate ST collectors
• PV array: 10kWp 

A) The Colina location:
The Solar House (290 m2, 70m3 )
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B) The R&D Institute of the Transilvania University of Brasov (ICDT)

ICDT location: Outdoor Testing rigs:
- Single axis tracking systems (PV, ST)
- Dual-axis tracking system (ST)
- PVT and PV systems
- Flat plate and parabolic trough solar-

thermal collectors



Overall thermal energy demand: 90030 kWh/year
- DHW: 4244 kWh/year
- Heating: 78027 kWh/year
- Cooling: 7759 kWh/year 

Electric energy demand for lighting and other powered 
appliances (except laboratory equipment): 13224 kWh/year

Specific energy load: 76.7 kWh/m2/year
(LEB)

Renewable based energy mix: 
Thermal energy: 60021 kWh/year
- Heat pumps
- Solar thermal collectors

Electric energy: 29557 kWh/year
- Photovoltaic systems
- Smal wind turbines

RES = 86.8%
(nZEB)

B) The R&D Institute of the Transilvania University of Brasov (ICDT)



Solutions for the sustainable built environment
Low energy building(s) - all the ICDT buildings
nearly Zero Energy Buildings nZEB - building L7

Integrating PV tracked platforms in the built environment (on-ground mounting)
Optimization of the tracking mechanism and tracking algorithm adapted to various type of PV modules
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More detailed information and analysis on the topics….
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