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Energy Audit case studies  

on several becoming NZEB’s 

Andrei CECLAN – Universitatea Tehnică din Cluj-Napoca 



An Austrian story… 
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Romanian case studies 
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Piece by piece investigation… 
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Performanţa energetică a clădirii 

Notare 

Energetică: 82 
Sistemul de certificare: Metodologia de calcul al 

Performanţei Energetice a Clădirilor elaborată în 

aplicarea Legii 372/2005 

Clădirea 

certificată 

Clădirea de 

referinţă 

 Eficienţă energetică ridicată   

 
 

  

 
 

 
 

 
 

 
 

 
 

  

 
 

  

 
 

  

 
 

  

Eficienţă energetică scazută   

Consum anual specific de energie       [kWh/m
2
an] 261.4 154.82 

Indice de emisii echivalent CO2           [kgCO2/m
2
an] 51.41 30.03 

 

Consum anual specific de energie 

[kWh/m
2
an] pentru: 

Clasa energetică 

Clădirea 

certificată 

Clădirea de 

referinţă 

Încălzire: 180.72 D B 

Apă caldă de consum: 61.77 D D 

Climatizare: 1.03 A A 

Ventilare mecanică: 0.86 A B 

Iluminat artificial: 17.02 A A 

Consumul anual specific de energie din surse regenerabile  [kWh/m
2
an]: 0 

 
Date privind clădirea certificată 

Adresa clădirii: Hotel Cubix, Bvd-ul Saturn, nr. 47, Brașov 

Categoria clădirii: Hoteluri, moteluri 

Regim înălţime: D+P+3E 

Anul construirii: 2007 

 

Aria utilă: 2239 m
2 

Aria construită desfăşurată: 3014.3 m
2
 

Volumul interior al clădirii: 8168.7 m
3
 

Scopul elaborării certificatului energetic: Renovare cu scopul de a transforma clădirea în clădire cu consum energetic 

aproape zero, conform definiţiilor din legislaţia românească şi europeană. 

Programul de calcul utilizat: AllEnergy Cladiri v.7.0, foi de calcul Excel, Mathcad 

Date privind identificarea auditorului energetic pentru clădiri: 

Specialitatea 

(c, i, ci) 

 

 

 

 

 

Numele şi prenumele 

 

 

  

 

Seria şi 

Nr. certificat 

de atestare 

 

 

 

Nr. şi data înregistrării 

certificatului în registrul 

auditorului 

 

 

 

Semnătura 

şi ştampila 

auditorului 

 

....................... 
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ÎNCĂLZIRE: APĂ CALDĂ DE CONSUM: ILUMINAT: 

                                               

 

                                        

 

                

 
180.72  KWh/m

2
an 61.77  KWh/m

2
an 17.02  KWh/m

2
an 

TOTAL: ÎNCĂLZIRE, APĂ CALDA DE 

CONSUM, ILUMINAT, CLIMATIZARE, 

VENTILARE MECANICA 

CLIMATIZARE: VENTILARE MECANICĂ: 

                                      

 

               

 

               

 

261.4  KWh/m
2
an 1.03  KWh/m

2
an 0.86  KWh/m

2
an 

 



neZEH figures 
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2014 energy status Total 

Primary energy consumption (kWh/m2/yr) 469,5 

Imposed reduction to achieve NZEB 77,8% 

Existing renewables 0% 

Energy efficiency potential Total 

Optimised primary energy consumption (kWh/m2/yr) 98.7 

neZEH target (kWh/m2/yr) 104 

Renewables share 27% 
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Energy consumption 2014 Savings 

 [MWh] [Euro]  [MWh] [Euro] 

749,3 37.709 565 31.367 

Energy efficiency potential 
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Total investment Savings NPV IRR 

[EURO] [EURO/an] [EURO] [%] 

414.389 31.367 25.276 5,7% 

Cost – benefit analysis 
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Again a detailed evaluation 
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16,78% 

 83,23% 

Sankey diagram for the real energy balance 

Energie consumată util

        Energy consumption 100% 
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neZEH figures 
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2014 energy status Total 

Primary energy consumption (kWh/m2/yr) 285 

Imposed reduction to achieve NZEB 60,35 

Existing renewables 4,1 

Energy efficiency potential Total 

Optimised primary energy consumption (kWh/m2/yr) 108 

neZEH target (kWh/m2/yr) 104 

Renewables share 20 
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Energy consumption 2014 Savings 

 [MWh] [Euro]  [MWh] [Euro] 

292,66 14.328 177 9.107 

Energy efficiency potential 
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Site info 

Name Balvanyos 

Category **** 

Direction Turia, DJ113 km 22 

City Covasna 

Country Romania 

Number of beds 220 

Year of 

construction 
2008 

Opening 

schedule 
All year 

Facilities 
Spa, pool, adventure park, 

conference rooms, restaurant, 

disco, tennis ground. 

Occupancy 

Month % Month % 

January 3,4 July 31,7 

February 9 August 30,6 

March 14,7 September 26,4 

April 8 October 23,2 

May 40 November 4,7 

June 29,2 December 20,8 
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Whole Building 

Primary Energy Consumption (kWh/m2yr) 446,9   
Reduction required to reach neZEH target (kWh/m2yr) 343 

Reduction percentage  [%] 77 % 
RES actual percentage  [%]  0% 

neZEH RES Target  [%] 25% 

Energy efficiency measures Energy use % Savings Investment ROI 
Change inefficient lighting to LED technology Lighting 9% 40.000 € 3,5 

Solar collectors for hot water on the roof Hot water 23% 150.000 € 8 

VSD on water pumps Electricity 4% 12.000 € 2 

Implement and actively use BMS all 5% 15.000 € 6 

Gas micro-cogeneration unit 33 kWe / 72 kWt Hot water + electric 29% 60.000 € 4,5 

Envelope insulation, especially a solution for the north 

glass façade  
Heating 19% 200.000 € 18 

Alternative, photovoltaic panels Electricity 16% 180.000 € 14 

TOTAL 89% 477.000 € 8,5 
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Energy consumption 2014 Savings 

 [MWh] [Euro]  [MWh] [Euro] 

1678.5 67837 1416 50561 

Energy efficiency potential 



Energy Efficiency solutions 

Thermal sealing Thermal insulation Variable control for pumps 

Revamp Heat storage Building Energy Management System 



Energy Efficiency solutions 

Own power transformer Power factor correction Waste heat recovery 

Combined heat and power 
Variable air flow control PQ conditioning 



Renewable energy solutions 

Solar collectors Heat pumps 

Photovoltaic panels 

Solar cooling Air to air heat exhangers Wind systems 



IPMVP – International 

Performance Measurement 

and Verification Protocol 

- Măsurarea şi Verificarea economiilor rezultate 
din proiecte de Eficienţă Energetică - 
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www.negawatt.ro  

http://www.negawatt.ro/
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Thank you! 


