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Romania in Europe



POPULATION

- 21 mil. inhabitants
- 73% live in urban 

areas
- another 8 mil 

Romanians live 
abroad

HILLS AND PLATEAUS (33%) PLAINS (36%)

MOUNTAINS (31%)
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263.000 habitants

Capitale de la région 

Movie

Iasi in Romania
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The Palace of Culture is home of 

four museums:

• Art Museum,

• The History Museum of Moldova,

• Museum of Ethnography,

• Museum of Science and Technology “Stefan Procopiu”.

Palace of Culture 
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PALAS Business Center





“Gheorghe Asachi” Technical

University of Iasi

~ 14 000 students

~ 1000 teachers



Faculty of Civil Engineering and
Building Services Engineering
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Hall for road testing



Wind tunnel





 1972-1973 – Foundation of the Department of Building Services at Mechanical 

Faculty of the Polytechnic Institute "Gheorghe Asachi" of Iaşi. 

 1977-1978 – The department move to the Faculty of  Civil Engineering and Building 

Services, 
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Building services laboratory 





• Instalatii de ventilare - climatizare

Laboratory of Ventilation and Air Conditioning









Experimental room for underfloor heating

PhD Thesis - Influence of the heating / cooling systems

by radiation on indoor climate parameters. PhD student: 

Muscalu Ana Cristina, PhD supervisor: Prof. Mateescu 

Theodor
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Introduction to the nZEB concept
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Pollution from burning 
fossil fuels leads to an 

increase in greenhouse 
gases, acid rain, and 
the degradation of 

public health.
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Making the Change to Renewable Energy 

• Solar 

• Geothermal 

• Wind 
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Why Sustainable Energy Matters

Detrimental environmental impacts
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Energy efficiency policy–main instruments

• Energy Efficiency Directive 

• Ecodesign Directive 

• Energy Labelling Directive 

• Energy Performance of Buildings Directive 

• Energy Star programme for office equipment 
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Energy Efficiency Directive

Services
Energy
supply

House-
holds

Industry

General
promotional
measures

EED

Sectoral 
measures

Monitoring 
& Reporting
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national

EE targets

Public
sector
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Main elements of the EED

Increased role of the public sector
Energy efficiency obligation schemes or alternative 
approaches to be set by MS
Accurate and frequent individual metering / billing
Mandatory energy audits for large companies and 
promotion of audits for households and SMEs
Heat and cooling demand plans
Strong obligations for CHP
Energy efficiency to be taken into account 
in setting network tariffs and regulations



TUIASI

2015

2020

2030

2050
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The EU 20-20-20 targets by 2020
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The EU 20-20-20 
targets by 2020
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Heating and Cooling
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Electricity 
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2030

48
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Energy policy beyond 2020

"Energy Roadmap 2050"

Published in December 2011
Reducing greenhouse gas emissions to 
80-95% below 1990 levels by 2050
Explore EU decarbonisation objective 
while ensuring security of supply and 
competitiveness
Give more certainty to governments and 
investors
Energy efficiency is a ‘no-regrets’ option
Well-functioning energy markets are key

Graficul nr. 1: Scenarii de decarbonizare la nivelul UE – gama de valori în care se situează 

ponderea fiecărui combustibil în consumul de energie primară în 2030 și în 2050, comparativ cu 

rezultatele înregistrate în 2005 (în %)

SRE Gaze Nuclear Petrol Comb. solizi SRE Gaze Nuclear Petrol Comb. solizi
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Despite untapped savings potentials across all major 
sectors 

Savings expected 
to be achieved 
with already 
existing measures

Remaining saving 
potential to be 
addressed with 
new measures
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• Examples of some 
adopted implementing 
measures:

• Total (333 TWh) 
savings correspond 
approx. to the electricity 
consumption of the UK

Ecodesign Directive Product Estimated 

savings (annual 

by 2020)

Standby 35 TWh 

Simple set-top boxes 6 TWh 

Street & Office lighting 38 TWh

External power supplies 9 TWh

Domestic lighting 37 TWh

Electric motors 135 TWh

Circulators 23 TWh

Freezers/refrigerators 6 TWh

Televisions 43 TWh

Total 333 TWh
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40% 36%

Energy Performance of 
buildings

EU 
total

EU-Buildings 
sector

Energy    
use

CO2-emmissions
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Additional information can run

Underneath if necessary
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energy
performances

energy 
needs

renewable 
energy

nZEB

>>

≈0

≈100% 
of energy needs

EPBD recast  
Article 2.2

‘nearly zero-energy building’ means a building that has a very high
energy performance, […]. The nearly zero or very low amount of energy
required should be covered to a very significant extent by energy from
renewable sources, including energy from renewable sources produced on-
site or nearby

Article 2.4

‘energy performance of a building’ means the calculated or measured
amount of energy needed to meet the energy demand associated with a
typical use of the building, which includes, energy used for heating,
cooling, ventilation, hot water and lighting

Article 2.14

‘cost-optimal level’ means the energy performance level which leads to
the lowest cost during the estimated economic lifecycle […]

Article 4.1 

Member States shall take the necessary measures to ensure that
minimum energy performance requirements for buildings or building
units are set with a view to achieving cost-optimal levels. […].

EPBD recast introduced 
the nZEB and cost-optimal concepts
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Policy contest

EPBD2002/91/EC,EPBDRecast2010/31/EU,EED2012/27/EU,RED2009/28/EC
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Building stock

new buildings
2012-2050 

2050 building stock

~25%

~ 75%

EU buildings by 2050: one aim, 

two big challenges!  

Renovate deep!

Reaching for zero!

Nearly climate neutral! 
Nearly zero-energy!
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nZEB: One EU requirement national implementation rules

‘nearly zero-energy building’ […] has a very high energy performance. The 
nearly zero or very low amount of energy required (for HVAC, DHW, aux. 
equip. and lighting) should be covered to a very significant extent by energy 
from renewable sources, including on-site or nearby RES. (EPBD)

recast EPBD: Nearly Zero-Energy Buildings
• by 31 December 2020, all new buildings 
• after 31 December 2018, new buildings occupied 

and owned by public authorities

• National definition for nZEB
• National plans for nZEB (including public 

buildings retrofit towards nZEB levels)
• Support measures & overcoming barriers
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Main arguments around NZEBs to be establised
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Some guys already started: Roadmap towards nZEB

Source: REHVA
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E the total energy use of the building weighted by coefficients calculated for purchased 

energy in buildings of its net heated area per year, [(kWh/(m2a)); 

𝑄𝐷𝐻 the total annually consumed district heating energy, (kWh/a); 

𝑄𝐷𝐶 the total annually consumed district cooling, (kWh/a); 

𝑄𝑓𝑢𝑒𝑙 the total annually consumed energy in the form of fuels, (kWh/a); 

𝑊𝑒𝑙 the annual electricity consumption, which takes into account the reduced 

consumption due to ’free energy’ from on-site renewables as long as it is used for 

standardized electricity use within the building. (kWh/a); 

𝑓𝐷𝐻 the primary energy form factor for district heating; 

𝑓𝐷𝐶 the primary energy form factor for district cooling; 

𝑓𝑓𝑢𝑒𝑙 the primary energy form factor of a given fuel type; 

𝑓𝑒𝑙 the primary energy form factor for electricity; 

Anet the net heated area of the building, (m2). 
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where: 

Uw the whole window U-value, (W/m2K); 

Ug the U-value of the glazing, (W/m2K); 

Uf the U-value of the frame, (W/m2K); 

Ag the area of the glazing, (m2); 

Af the area of the frame, (m2); 

lg the length of the glazing perimeter, (m); 

linst the length of the installed frame perimeter, (m); 

𝑈𝑤(𝑖𝑛𝑠𝑡) is the installed window U-value when the 

additional term ( I inst · Ψ𝑖𝑛𝑠𝑡) is included, (W/m2K);

Ψ𝑔 the additional two-dimensional heat flow or linear 

thermal bridge occurring between the glazing edge and 

the frame, (W/(m K);

Ψ𝑖𝑛𝑠𝑡 not a material-specific parameter but depends on 

the way the window

is installed at the junction with the wall. Since the head, 

cell and jam psi- values can all be different (depending on 

the specific window installation and profile), Ψ𝑖𝑛𝑠𝑡 is 

taken to be the average value.
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Actual practice in 
construction 

Economic situation

Technology costs

Simulation of technical solutions for improving the energy 
performance of new buildings as comparing to actual practice:

Single family homes

Multi family buildings

Office buildings

Proposed nZEB Definitions

Proposing policy implementation roadmaps by 2020

Technical analysis of 
solutions 

(primary energy, 
CO2, RES share)

Existing policy 
framework

Defining 

Reference 
buildings

Financial and economic analysis of the solutions

Optimized solutions for specific national context

Structure of the study and methodological approach

Study case : Romania 
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Actual practice 
in construction 
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To analyse the impact of different nZEB

options, three reference buildings have been

defined, based on current construction

practices in Romania:

• Detached single-family houses (SFH)

• Multi-family houses (MFH)

• Office buildings
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Reference buildings for new constructions Single family homes
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Reference buildings for new constructions Multi family buildings
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Reference buildings for new constructions Office buildings
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nZEB solutions for single-family house (SFH)
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nZEB solutions for multi-family house (MFH)
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nZEB solutions 
for office buildings
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final energy demand for SFH, MFH and offices by building services
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final energy demand for SFH, MFH and offices by building services



TUIASI
final energy demand for SFH, MFH and offices by building services
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primary energy demand for SFH, MFH and offices
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primary energy demand for SFH, MFH and offices
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primary energy demand for SFH, MFH and offices
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Associated CO2 emissions for SFH, MFH and offices
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Associated CO2 emissions for SFH, MFH and offices
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Associated CO2 emissions for SFH, MFH and offices
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Renewable energy share for SFH, MFH and offices
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Renewable energy share for SFH, MFH and offices
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Renewable energy share for SFH, MFH and offices



TUIASI
Financial analysis of the nZEB solutions

Basic assumptions
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Annualised costs of nZEB solutions without CO2 compensation
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Annualised costs of nZEB solutions without CO2 compensation
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Annualised costs of nZEB solutions without CO2 compensation
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Annualised costs of nZEB solutions with CO2 compensation
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Annualised costs of nZEB solutions with CO2 compensation
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Annualised costs of nZEB solutions with CO2 compensation
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Overview of the results for the single-family building



TUIASI
Overview of the results for the multi-family building
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Overview of the 

results for the office 

building
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Proposed nZEB definitions for Romania
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Thank you!

S.l. dr. ing. Marius-Costel Balan

Universitatea Tehnica "Gheorghe Asachi" din Iasi, Facultatea de 

Constructii si Instalatii, Departament Ingineria Instalatiilor

Str. Prof. dr. doc,Dimitrie Mangeron nr. 13

Tel : 0232 701 350
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ROMANIA

Mobil: +40 766 588 168
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e-mail: balanmariuscostel@gmail.com
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