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ABSTRACT: In the last decade, energy certifications for buildings became an usual practice in several countries. In 

Brazil, two certifications were proposed for the residential sector in 2010: an energy efficiency Brazilian Labeling 

Program and a sustainable Blue Dwelling Certification (BDC). The BDC developers intend to adopt the residential 

energy labeling as one of the evaluating criteria for energy efficiency and thermal comfort. However, such programs 

present distinct evaluation methods and parameters. This paper aims to evaluate the combination of the requirements 

of both certifications using a typical dwelling project of a multistorey residential building. This work was carried out 

through a survey for the selection of a typical case, an assessment of the certifications requirements using the typical 

dwelling. The evaluation provided an analysis of compatibility of the certifications requirements and it showed that 

the typical dwelling presented low energy efficiency levels. Also, it was observed that the energy labelling program is 

more restrictive, which reinforce its importance energy efficiency in the residential sector. It is expected that the 

research contributes to integrate the certifications into one public program.  

Keywords: energy certifications, energy, comfort. 

 

 

INTRODUCTION  

The increasing growth on the use of energy and 

environmental resources led a large discussion about 

energy efficiency and sustainable buildings. The search 

for buildings which provide thermal comfort to its users 

with less energy consumption is demanding that  

government and associations of different countries adopt 

energy conservation policies. One of such policies is 

LEED (Leadership in Energy and Environmental 

Design), an American program of Green Building 

Council. The LEED works with a scheme of credits are 

based on sustainability parameters such as reductions on 

energy use and improvements on indoor  air quality [1]. 

Regarding energy efficiency, the Portuguese certification 

SCE (National System of Energy Certification and 

Indoor Air Quality in Buildings) has become one of the 

strongest in Europe "The application of these regulations 

is to minimize the buildings energy consumption through 

energy rationalization measures and also encourage the 

use of energy sources with lower environmental impact" 

[2]. 

 

In Brazil, two certification systems were created for 

residential buildings. The first was an energy efficiency 

label through the inclusion of the residential buildings in 

the existing public Brazilian Labeling Program. The 

Quality Technical Requirements for Energy Efficiency 

Level of Residential Buildings (QTR-R) is the non-

mandatory standard published in 2010 which contains the 

requirements to calculate the energy efficiency level [3]. 

The other is the Blue Dwelling Certification (BDC) for 

sustainable residential low and high rise buildings, 

launched also in 2010 by a public funding bank for 

housing programs, CAIXA [4]. It contains requirements 

organized as classes (or chapters), including energy 

efficiency and thermal comfort among social actions, 

conservation of materials resources and other classes. 

Part of these requirements was developed by the same 

team that developed the labeling requirements. Also, 

CAIXA was one of the advisors of the labeling energy 

requirements. Nevertheless, the requirements of the 

energy and the sustainable certifications are not identical. 

CAIXA directors affirmed that they intend to replace the 

energy and thermal comfort requirements of the BDC by 

the labeling program in a near future. Besides a simple 

replacement of the energy efficiency and thermal comfort 

classes of Blue Dwelling Certification by an energy 

efficiency label, it is necessary to accomplish an 

integration of the two certifications and identify the 

impacts in design with such alteration. This paper aims to 

evaluate the certifications existing criteria and to analyze 

the compatibility and/or the replacement of the 

requirements using an representative dwelling located in 

Viçosa –MG, Brazil, latitude 20°45´14´´S and longitude 

42°52´54´´W. It regards to QTR-R version of 2010 [3] 

and the current DBC version [4]
1
.  

QTR-R is a market instrument [5] which evaluates 

the energy efficiency while BDC evaluates sustainability 

                                            
1
 A new version of QTR-R was published in January 2012 with 

some modifications that will not impact significantly the 

present assessment. 
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levels through sustainable categories. QTR-R purpose is 

to enable the assessment for the National Energy 

Conservation Label (NECL), a non-mandatory 

instrument which rates dwellings energy efficiency from 

level A, which is the most efficient, to level E, the less 

efficient level. Two evaluation methods are: prescriptive 

and simulation methods. The first, which is discussed in 

this work, presents equations and pre-requisite limits as 

thermal properties of components or minimum area of 

openings for natural ventilation and for daylighting. The 

label is obtained in two stages: the design stage and the 

built dwelling. The envelope and water heating system 

requirements are presented and their partial energy 

efficiency levels are weighted in an equation to obtain 

the overall efficiency level of the dwelling, which can be 

increased by bonuses for additional systems or 

characteristics. Although it will not be discussed in this 

paper, other National Energy Conservation Label 

(NECL) are also available for the residential sector, such 

as for high rise or low rise condos with information of all 

dwellings energy efficiency levels.  

 

The BDC presents an evaluation method based on the 

verification of accomplishment minimum or maximum 

limits prescribed in the requirements. 53 requirements 

are provided in 6 sustainability classes: urban quality, 

design and comfort, energy efficiency, conservation of 

material resources, water management and social actions. 

19 requirements are mandatory and guarantee Bronze 

Level of sustainability. The mandatory requirements plus 

6 other requirements are necessary to obtain Silver Level, 

while the Gold Level must be obtained with mandatory 

plus 12 optional requirements. 

 

The common requirements of QTR-R and BDC 

which are available for integration are design and 

comfort, energy efficiency and water management 

parameters. However, this paper evaluates the two first 

classes, due to the lack of relevant water conservation 

devices - besides usual sink faucets and showers - 

observed in the research 

 

 

METHOD 

Other researches about residential typologies in the city 

were accessed and the data was updated with a local 

survey on the stock market. The results were confirmed 

with national survey data [6] and they were used to 

create a typical dwelling unit. An existing unit was then 

identified as an example of the typical dwelling. 

 

The certifications subjects were assessed for each 

requirement and compared to identify which is more 

restrictive and which may help to achieve a higher 

performance. Then, the efficiency level of the typical 

dwelling was evaluated according to both certifications 

to identify their energy efficiency metrics. The 

compatibility and the possibility of integration of the 

requirements were evaluated, and proposals for the 

dwelling were indicated to achieve the maximum 

performance according to each certification.   

 

 

REPRESENTATIVE DWELLING  

Viçosa is a small city of 72.220 inhabitants and area of 

299 km² which is growing since the university was 

founded in 1926. The survey was held in the central area 

- downtown and adjacent districts - of the city and it 

focused residential buildings since the seventies until 

2009. It identified 24 buildings. 

   

The total sample investigated in this research 

achieved 1053 dwelling units and indicated that the most 

usual dwelling which is recently being built in Viçosa 

comprises 1 bedroom, due to the high number of students 

in town. However, the most frequent apartment dwellings 

in Brazil contain 2 bedrooms [6]. Thus, even if 63.3% if 

the dwellings in town contain 1 bedroom, the selected 

typical dwelling was a 2 bedroom apartment, 22.6% of 

the sample. Also, the 1 bedroom dwelling did not present 

the floor plan arrangement to achieve label A according 

to QRT-R cross ventilation requirements, which would 

limit the analysis to this typology. Therefore, the selected 

dwelling was a 2 bedroom apartment in a multistory 

building. The building is being built at the present 

moment; its site is rectangular shaped like each block 

which depth is significantly larger than its width. The 

typical dwelling is located in an intermediate storey, with 

no roof or ground contact, at the corner of the building. 

Although geographic orientation is not part of the 

typology characteristics, the façades of the selected 

dwelling were South and East oriented. These 

orientations were chosen to maintain an average result: 

neither the highest nor the lowest energy efficiency level 

would result from the evaluation.    

 

The floor plan is presented in figure 2. Two sides are 

in contact to interior corridors and two other are in 

contact to the exterior. Its total area is of 61.55 m², and 

its arrangement represents 43% of the 2 bedrooms 

dwellings which were surveyed.  

 

 

 
Figure 2: Floor plan of a typical dwelling. 
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The building and the selected dwelling present 

similar characteristics with Viçosa regarding to its 

occupation, use and materials. All rooms have natural 

cross ventilation through the dwelling. It also presents 

operable windows for ventilation and daylighting but no 

shading device, although a balcony is connected to the 

living/dining. The lighting system is predominantly with 

efficient fluorescent compact lamps and labeled 

equipment, but the water heating system energy use is 

electricity in all bathrooms.  
 

Table 1 presents the characteristics of the long term 

occupancy rooms according to QTR-R terminology, such 

as Fvent, which is the ratio of effective opening area for 

ventilation to the total fenestration area, and somb, a 

shading indicator for the fenestrations [7]. It also presents 

materials properties like Uvalue or Heat Capacity, 

lengths, areas and room exposure through roofs and 

floors.  

 

 
Table 1: Long term room thermal characteristics. 

  

Bedroom 
1 

Bedroom 
2 

Living 

Area 9.65 13.76 20.85 

Roof  

(if existing) 

UROOF 

(W/m²K)   - - - 

CT ROOF 

(kJ/m²K) 1.00 1.00 1.00 

α ROOF 0.00 0.00 0.00 

Exterior Walls 

UWALL 

(W/m²K) 2.59 2.59 2.59 

CTWALL 

(kJ/m²K) 145.00 145.00 145.00 

αWALL 0.15 0.15 0.15 

Room average 

thermal 

capacity 

CTlow 0.00 0.00 0.00 

CThigh 0.00 0.00 0.00 

Room exposure 

roof 0.00 0.00 0.00 

ground 0.00 0.00 0.00 

pilotis 0.00 0.00 0.00 

Area of 

Exterior Walls 

North (m²) 6.18 7.68 0.00 

South (m²) 0.00 0.00 0.00 

East (m²) 0.00 0.00 0.00 

West (m²) 0.00 8.64 2.47 

Fenestrations 

Areas 

North (m²) 1.65 0.00 0.00 

South (m²) 0.00 0.00 0.00 

Leste (m²) 0.00 0.00 0.00 

Oeste (m²) 0.00 1.65 3.99 

Fenestrations: 

Ventilation and 

Shading 

Fvent 0.50 0.50 0.50 

Somb 0 0 0.7 

Other Shape 

Characteristics 

Heigh (m) 2.90 2.90 2.90 

AIntWall (m²)  28.42 33.78 102.41 

Heigh 0.30 0.27 0.15 

 

 

COMPARATIVE ANALYSIS 

Table 2 presents the assessment of the subjects of the two 

certifications programs. The requirements were grouped 

according to its subjects to integrate QTR-R and BDC 

evaluation. As seen, some building parameters are also 

required on the dwelling assessment, such as elevators or 

the lighting system.  
 

The intention of CAIXA might not be a replacement 

of each requirement, but the replacement of, at least, the 

BDC energy class by the energy label. Therefore, the 

table shows the topics on which BDC energy assessment 

will be affected. In Table 2, the indication of the most 

restrictive group is presented, such as some comments 

about it. It also presents an indication of matching 

according to the requirements evaluation method. Five 

groups need a few adjustments to be equivalent, which 

concerns to the adopted limits. Five groups do not match 

and the evaluation method used on QTR-R will probably 

result in non-measurable impacts on BDC current results. 

And finally, just one group is identical and matches 

perfectly.  

 

The comparative analysis of Table 2 shows that QTR-

R is more restrictive in most of the cases. In twelve 

groups, QTR-R requirements are more restrictive in 

seven groups, less restrictive in two and similar or even 

identical in three. 

 

It is important to emphasize the local energy 

generation with natural resources requirement, which is 

not presented in the energy labeling program, but it is 

considered in the certification for residential building 

sustainability. This difference is probably due to the 

publication of first regulation which enables the local 

renewable generation by consumers in April, 2012, for 

generation up to 100 kW and from 100 kW to 1 MW. 

Then, it can be stated that DBC requirements aimed 

future trends while QTR-R did not considered it a 

relevant demand. In fact, the labeling requirements for 

commercial, services and public buildings include local 

electricity generation, but it was not used from 2009 until 

early 2012 to label any building.  

 

The other groups whose evaluation method did not 

match are Thermal performance II: heating and thermal 

inertia, Building: daylighting and WC: ventilation and 

daylighting. The first is more relevant: DBC evaluation 

method is conceptual and through a design assessment 

while QTR-R method measures the energy efficiency 

through a regression equation which balances the 
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geometric and thermal properties. Thus, the impacts on 

adopting the energy label on DBC sustainability 

assessment cannot be measured. The other two 

requirements do not match because they consider 

different parameters on the assessment: the second on 

fenestration area versus ceilings reflectances and the 

third on the number of bathrooms and restrooms to be 

evaluated.  

 
 

Table 2: Compatibility assessment of the certification programs.  

General subjects 
More 

restrictive  
Comments 

Requirements 

matching 

regarding to the 

method 

Thermal performance I: 

materials and components 
QTR-R 

Just heat capacity for internal walls differ. In DBC it is 

evaluated through the design while in QTR-R, it is inserted in 

a regression equation. 

need few 

adjustments 

Thermal performance I: 

ventilation 
SIMILAR 

DBC requires larger areas for openings while QTR-R requires 

operable windows.  

need few 

adjustments 

Thermal performance II: 

heating and thermal inertia 
QTR-R 

In DBC it is evaluated through the design while in QTR-R, it 

is inserted in a regression equation. 
do not match 

Building: daylighting SIMILAR 
DBC requires larger areas for fenestrations while QTR-R 

requires minimum visible reflectances. 
do not match 

WC: ventilation, daylighting  BDC 

DBC requires larger areas for fenestrations and ventilation 

openings for all rooms with WCs, while QTR-R requirements 

are for the a major number of rooms with WCs. 

do not match 

Dwelling: lighting system QTR-R 
BDC recommend high efficiency lamps but does not provide 

limits, while QTR-R limits the efficiency levels. 

need few 

adjustments 

Building: lighting system QTR-R 
BDC recommend high efficiency lamps but does not provide 

limits, while QTR-R limits the efficiency levels. 
do not match 

Water heating: solar  QTR-R 
It is similar, but QTR-R also presents requirements for 

swimming pools and saunas. 

need few 

adjustments 

Water heating: gas QTR-R 
It is similar, but QTR-R also presents requirements for 

swimming pools and saunas. 

need few 

adjustments 

Elevators QTR-R 
Requirements are quite different, QTR-R presents efficiency 

limits calculated according to the demand. 
do not match 

Equipment SIMILAR Identical requirements. mach perfectly 

Energy generation BDC It is not presented in QTR-R. do not match 

 
 

Table 3: Typical dwelling evaluation according to the requirements of each certification program. 

 
Parâmetros abordados 

pelas certificações 

Requirement 
Typical dwelling 

compliance Compliance 

on both  
 BDC QTR-R BDC 

QTR-

R 

Thermal 

performance I: 

materials and 

components 

Uvalue external walls 

(W/m²K) 

U < 3,7 se α < 0,6 

or U < 2,5 se α > 0,6 

U < 3,7 se α < 0,6 or 

U < 2,5 se α > 0,6 

Y Y 

Both 

CT external walls (kJ/m²K) >130 >130 Both 

Uvalue roof (W/m²K) 
U < 2,30 se α < 0,6 

or U < 1,5 se α > 0,6 

U < 2,30 se α < 0,6 

or U < 1,5 se α > 0,6 
Both 

CT internal walls (kJ/m²K) >130 - BDC 

Thermal 

performance I: 

ventilation 

Long term occupancy: 

Ratio area of openings to 

floor area 

15 <A< 25% A > 8% 

Y N 

Both 

Kitchen: Ratio area of 

openings to floor area 
A > 8% A > 8% Both 

Cross ventilation 
Accepts dwellings 

with one façade 

Through dwelling 

and different façades 
QTR-R 

Operable fenestration - 
In each long term 

occupancy room 
QTR-R 
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Thermal 

performance II: 

heating and 

thermal inertia 

Passive solar heating 
In long term 

occupancy rooms 

Thermal and 

geometry properties 

inserted in an 

equation 

Y N QTR-R 

Thermal inertia In internal walls 

Builiding: 

daylighting 

Ratio of fenestration to 

floor area 
A >12,5% A > 10% 

N N 
BDC 

Ceiling visible reflectance - > 60% QTR-R 

WC: ventilation 

and daylighting 

Ratio of fenestration to 

floor area of bathrooms 
A > 12% A > 10% 

N Y 

BDC 

Ratio of fenestration to 

floor area of restrooms 
A > 12% - BDC 

Dwelling: lighting 

system 

Minimum lamp efficiency 
Recommend high 

efficiency 
75lm/W 

N N 

QTR-R 

Other lamp requirements 
Type and power 

according to use 

Certified – high 

efficiency 
Both 

Building: lighting 

system 
Lamps and system 

Certified with high 

efficiency or 

automation 

84 lm/W and others 

or certified or 

automation 

Y N QTR-R 

Water heating: 

solar 

Solar panels 
Certified – high 

efficiency 

Certified – high 

efficiency 
N N 

Both 

Solar fraction 60% < F < 80% F > 70% QTR-R 

Water heating: 

gas 

Heater 
Certified – high 

efficiency 

Certified – high 

efficiency 
N N 

Both 

Sizing - According to demand QTR-R 

Elevators 

Type of equipment 
With traffic flow 

control 
- 

Y N 

BDC 

Efficiency limits - 
According to an 

equation 
QTR-R 

Equipment Fridges and domestic fans 
Certified – high 

efficiency 

Certified – high 

efficiency 
N N Both 

Energy 

generation 

Local renewable 

generation 

Generation of 25% 

of the local demand 
- N - BDC 

 

 

DWELLING ASSESSEMENT 

Table 3 presents the detailed requirements grouped as in 

Table 2 and the typical dwelling compliance, as yes (Y) 

or no (N), for both certification programs separately. The 

evaluation was performed aiming the highest level for 

the labeling program (QTR-R) and the compliance on all 

the BDC requirements. In the last column, it presents the 

requirements needed for compliance on both 

certifications programs, also aiming the highest level and 

all requirements, respectively. As expected, the 

compliance was achieved for part of the requirements. 

45% of the BDC requirements were present in the typical 

dwelling for the Gold level, but only 18% of the QTR-R 

requirements were present to achieve level A, since it is 

the more restrictive certification. 

Some criteria were not evaluated using the selected 

typical dwelling, as the equipment and elevators 

efficiency, but they were evaluated based on the local 

survey and the national survey data. The lighting systems 

did not comply with DBC mandatory requirement, which 

would not enable the minimum Bronze level for 

certification. However, this requirement is particularly 

simple to be fulfilled and, then, to enable even higher 

levels. Since BDC is less restrictive, this is the only 

mandatory requirement which demands more attention. 

The other mandatory requirements, including the envelop 

requirements, were fulfilled. In contrast, QTR-R 

requirements compliance were low, especially for the 

envelope. The dwelling envelope characteristics 

complies with level A mandatory requirements, except 

the opening area for natural ventilation of Bedroom 2. It 

lowered Bedroom 2 efficiency level to E
2
. After the 

assessment through the regression equation and the 

mandatory requirements, Bedroom 1 achieved level C for 

summer performance and level A winter performance, 

the Living/dining room achieved level B for both seasons 

and Bedroom 2 was limited to level E on both seasons. 

Therefore, the final efficiency level was C due to 

Bedroom 2. If the opening area of Bedroom 2 complied 

with the requirement, the typical dwelling efficiency 

levels would be D for summer performance and B for 

winter performance, which resulted in level B for the 

envelope. Also, if the dwelling presented appropriate 

shading according to QTR-R shading calculation method 

                                            
2
 In the new version of 2012, it enables level C. 



PLEA2012 - 28th Conference, Opportunities, Limits & Needs Towards an environmentally responsible architecture Lima, Perú 7-9 November 2012 

 

[7], the envelop efficiency level would be B for both 

seasons and, but the B final label would not change. 

Therefore, it can be stated that the small area of 

ventilation opening of Bedroom 2 and the lack of shading 

on windows were responsible for the envelope level D of 

energy efficiency. It is important to highlight that, for the 

sustainable certification – Blue Dwelling Certification, 

the typical dwelling could achieve level A3. 

 

 

PROPOSED IMPROVEMENTS 

The previous assessment showed that most of the 

construction materials adopted in the typical dwelling are 

appropriate for the certifications requirements. However, 

other characteristics need some adjustments for building 

compliance. Openings areas for ventilation and shading 

devices on windows were the most important 

characteristics to be modified for compliance with QTR-

R and, still, it did not achieve the highest level. To 

achieve level A, internal inertia and building orientation 

should be enhanced. For DBC, the modification of the 

lighting system is enough to enable the mandatory 

requirements and, then level Bronze. That guarantees the 

chances for level A, which can be achieved with other 

requirements than comfort and design and energy 

efficiency. Besides that, compliance for the elevators 

requirement was achieved and it is still possible to 

comply with equipment and daylighting requirements. 

For the other requirements, though, the modifications 

needed would result in higher costs.  
 

Finally, it is important to comment the water heating 

requirement. In DBC, it is a non-mandatory requirement 

because electricity is the major end use for water heating 

in Brazil. Nevertheless, 22% of the consumption is due to 

water heating [8]. In QTR-R, electric water heaters 

enable level D or E, according to the city location. For 

Viçosa, it is level E, and the final dwelling label is level 

C.   
  
 

CONCLUSION 

The assessment showed that the integration of the 

energy requirements of the two certifications is possible, 

with major adjustments in six requirements. QTR-R is 

more restrictive and the replacement of QTR-R in DBC 

requirements will be positive. The main impacts on  

DBC current results will be in other six requirements, 

such as local energy generation, without necessarily 

introducing the issue of embodied energy, and elevators, 

which is included in the CBD, but not within the criteria 

of energy efficiency and comfort. It was observed that 

the typical dwelling presented low efficiency levels. 

Compliance was observed in 45% of BDC and 18% of 

                                            
3
 Considering the compliance with the other requirements of 

BDC.  

QTR-R requirements. Nevertheless, the modifications for 

compliance with DBC were minimal, while with QTR-R 

were substantial. The typical dwelling presented final 

level C and the envelope main enhancements are on 

ventilation openings areas and shading. These results 

show how Brazilian residential sector is behind the usual 

measures which enhance energy and comfort of 

dwellings. The trend is a modification in stock market 

actions in the next years or the certifications programs 

will not succeed. It is a challenge for government, public 

agencies and building market.  
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