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Abstract 

This paper proposes to investigate the Brazilian building 

simulation market landscape and analyzes the possible 

adherence of the ASHRAE Standard 209 guidelines to the 

national context, especially for the compliance of 

ASHRAE’s standard to the most used certification, 

labeling, and normative processes in Brazil. 

To accomplish these goals, two surveys were carried 

among building simulation practitioners, as well as 

among companies that request building simulation 

services in their projects. The purpose of such surveys 

was to evaluate how the simulation tools were applied in 

the Brazilian market, especially what kind of analysis was 

employed, to what end, and in what design phase 

according to the ASHRAE’s 209 guidelines. Furthermore, 

an evaluation of the survey’s results evaluation was 

carried out to serve as a roadmap to the draft of a national 

standard for building simulation applications like the 

ASHRAE 209. 

The results show that building simulation is mainly used 

for thermal and energy evaluation in the schematic design 

of construction documentation. It could be argued that 

certification, labeling, and normative processes have 

driven this trend, as they are indicated to be the 

company’s main concern. Additionally, there are signs of 

implementation of building performance simulation in 

earlier phases, however, they seem to be more focused on 

the evaluation of active systems and envelope materials. 

These aspects highlight the importance of a common 

guideline to standardize the practice and foster best 

practices to all phases, earlier and after executive stages, 

in the same way as the ASHRAE 209. The dissemination 

of this analysis and the proposed standard may also 

contribute to making companies aware of the advantages 

of using computer simulation during the design process 

and throughout the building's life cycle. Furthermore, the 

emphasis on thermal and energy analysis draws attention 

to the need for a more comprehensive approach that can 

include other sorts of analysis, such as daylight, air 

quality, microclimate, acoustics, passive bioclimatic 

solutions, and others in the same framework and 

workflow. 

 

 

 

Introduction 

Building simulation has an important role to quantify 

multiple aspects of building performance and helping the 

decision-makers to improve building designs. Several 

pieces of research show that the use of the simulation in 

the early stages of the design process can provide insight 

for the design team to improve the building performance 

in a more integrated approach (ØSTERGÅRD et al. 2016; 

ATTIA et al. 2012; SAWAF et al. 2017; THE 

AMERICAN INSTITUTE OF ARCHITECTS, 2012; 

SAMUELSON et al. 2012). 

Although many studies show the importance of building 

simulations in the initial design phase, they are also 

relevant to the construction, operation, and control of 

buildings. In this context, ASHARE 209 

(ANSI/ASHRAE, 2018) provides minimum requirements 

for the building simulation process and guidelines of the 

role of the building simulation in each stage of the design 

process, including planning, design, construction, and 

operation. Figure 1 shows a condensed visual content of 

the ASHRAE Standard 209. 

The use of building simulation has increased in the last 10 

years in Brazil, mainly because of building certification, 

standards, and labeling requirements. However, there are 

no standards yet that provide minimum requirements for 

the building simulation process. 

National standards can be one of the main drivers in 

improving industry performance, but there is a need to 

first comprehend its current state. In that sense, many 

countries have surveyed the building simulation market 

landscape before drafting its industry standards. 

In this context, this paper proposes to survey the Brazilian 

building simulation market landscape and analyze the 

possible adherence of the ASHRAE Standard 209 

guidelines to the national context, especially for the 

compliance of ASHRAE’s standard to the most used 

certification, labeling, and normative processes in Brazil. 

 

Use of simulation in the Brazilian context 

Although building simulations have increased in the last 

decade in Brazil, they are mainly restricted to verify 

compliance with the requirements of green building 
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certifications and national building performance 

standards.  

Regarding building certifications, Leadership in Energy 

and Environmental Design certification (LEED) (GBC 

Brasil,2020) and Haute Qualité Environnementale 

(AQUA-HQE) (Fundação Vanzolini , 2020) are the main 

systems applied in the Brazilian construction market. But 

it should be pointed out that they are not mandatory in 

Brazil yet. Even though, there are studies that are being 

conducted to evaluate the possibility of having mandatory 

building certification soon. Therefore, building 

certification is being done as an added value to the 

building design for a small market related to high-

performance private buildings. 

With respect to standards, the Brazilian NBR 15575 

Standard- Residential Building – Performance (ABNT, 

2020) establishes performance requirements for 

residential buildings. One of the requirements to be met 

refers specifically to the thermal performance of buildings 

by using building simulation. This standard has an 

important role in the Brazilian residential building market 

because the financial support of constructing these houses 

is liberated if the thermal performance of these houses 

complies with those standards (CAIXA ECONÔMICA 

FEDERAL, 2020). 

In general, certifications and standards can increasingly 

encourage the use of simulations in Brazil, however, it 

should be pointed out that none of those standards impose 

any restriction or recommendation on the process of 

building performance simulation. 

In terms of type of building, most of the building 

simulations are divided between commercial buildings 

(that seek green building certification) and houses that 

have to attend Brazilian regulatory standards for thermal 

performance. 

It is also important to mentioned that the Brazilian 

building simulation market landscape still restricted to 

certifications and standards impacts the number of 

companies and professionals involved in building 

simulation. For comparison purposes, 1179 International 

Building Performance Simulation Association (IBPSA) 

members were located in United States (IBPSA,2021) 

while there are 202 IBPSA members in Brazil1. 

In this context, the surveys here proposed are the first 

attempt in Brazil to understand how the use of building 

simulation is placed in the building design process and if 

there are any guidelines for doing such simulations. 

 

Survey’s Methodology 

To evaluate the adherence of the ASHRAE Standard 209 

guidelines to the Brazilian building simulation market 

context, two surveys were carried out among building 

simulation practitioners, as well as among companies that 

request building simulation services in their projects. 

 
1   Personal communication of Prof. Ana Paula Mello, 

current president of IBSPA Chapter Brazil 

The main purpose of the survey applied to building 

simulation practitioners is to identify the profile of the 

professionals, as well as to know why, how, and when the 

computer simulation is usually performed. Table 1 

presents the main questions addressed to building 

simulation practitioners. 

Regarding the survey applied to companies that request 

building simulation services, the main objective is to 

identify: (1) the profile of the companies, (2) why and 

when the computer simulation is usually requested, and 

(3) the impact of computer simulations on the 

development of the project. Table 2 presents the main 

questions addressed to companies that request building 

simulation services. 

Both surveys sought to understand the expectations of the 

design team concerning a computer simulation, as well as 

to evaluate the potential involvement of the simulation in 

the different phases of building design. 

The surveys were sent by mail to the main construction 

institutions and companies in Brazil. 

 

Practitioners’ Survey  

The survey applied to the building performance 

simulation (BPS) practitioners in Brazil was aimed at 

investigating the characteristics of their practice and an 

alignment with ASHRAE’s 209 guidelines. This ranges 

from understanding their profile and background, to 

which companies and institutions they work for. 

Furthermore, the main aim was to understand their 

practice, for what purpose the BPS is currently used, what 

kind of analysis is carried, in which phase of the design 

process or the life cycle of the building it happens, as well 

as what sources are used as input for modeling. 

46 practitioners responded to the survey, which, despite 

the limited amount to be considered statistically 

significant (poor ANOVA correlations), can serve as an 

indicator of some pattern and characteristics in the 

Brazilian context. 

Overall, the results show that building simulation is 

mainly used for thermal and energy evaluation in the 

design phase of the construction documentation executive 

stage of the design process. Additionally, there are signs 

of implementation of building performance simulation in 

earlier phases, however, they seem to be most more 

focused on the evaluation of the active systems and the 

envelope materials. 

The results show that architects (43.5%) are the most 

representative group that employs BPS. They are 

followed by mechanical engineers (30.4%) and civil 

engineers (23.9%). This demonstrates an interesting 

trend, as at least the potential for early BPS use in the 

design workflow. 

More than half of the practitioners have been using BPS 

at least for 9 years, with 37% with more than 10 years. On 
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the other hand, there is a significant amount of new users, 

with 8.7% with less than a year of practice, 10.9% 

between one and two years, and 17.4% between 3 and 4 

years. This is twofold, meaning that there is a solid body 

of veteran users as well as an  increasing adoption of BPS. 

Nevertheless, it is important to point out that the majority 

of the respondents (76.2%) do not possess a professional 

certification of their ability as energy modelers, like 

Building Energy Modeling Professional (BEMP) ANSI-

Accredited Personnel Certification Program under 

ISO/IEC 17024 (ISO/IEC, 2012). 

Additionally, the practitioners mostly work as external 

consultants, with 39.1%. Engineering firms (19.6%) and 

the public sector (10.9%) are the following prominent 

places of practitioners’ employment. 

Furthermore, the vast majority of the respondents were 

based in São Paulo (51.1%), with more than half of the 

respondents, followed by the Rio Grande do Sul (8.9%) 

and the Federal District (8.9%). This indicates the 

disproportionality of the dissemination of BPS in the 

Brazilian territory.  

As far as which end the BPS is employed, the use is 

predominant of external consultants (41.3%). Academic 

research practice is the second main use, with 23.9%, 

followed by aid in the development of building systems 

with 9.8%. The combination of consultant work and 

research has 6.5% and aid in the design’s development 

has 4.3%. Other answers total 15.2%. 

The main purpose of employing BPS is to evaluate 

thermal performance and/or energy efficiency, followed 

by thermal comfort evaluation with 24.1% and 16.4% 

respectively, as presented in Figure 2. The compliance of 

standards (12.9%), certifications (10.3%), and labelings 

(9.5%) have been gaining momentum, as well as design 

decision making, with 9.5%, the same value of HVAC 

evaluation. Daylight and artificial lighting evaluation 

were the least relevant, with 6% and 1.7% respectively. 

As shown in Figure 3, the main software employed by the 

practitioners is EnergyPlus (27%), and its graphical 

interfaces, such as DesignBuilder (14%), OpenStudio 

(9%), Honeybee (5%), and Euclid (3%). For lighting 

analysis, these software are used equally: Radiance (6%), 

Daysim/DIVA (6%), and Dialux Relux (7%). 

Additionally, specific HVAC system software and CFDs 

have a minor role but are also mentioned. 

As far as modeling input characterization, international 

standards and references are still predominant, mostly 

from ASHRAE. For envelope characterization, guidelines 

as ASHRAE 90.1 and ASHRAE Fundamentals are the 

most employed, with 33.3%, followed by the Brazilian 

standard NBR 15.220 and the online platform ProjetEEE, 

which hosts data from the same Brazilian standard.  

For internal loads and schedules, there is a major 

relevance of ASHRAE’s references, with 47.6% using it 

as a reference, the same value of the answers for data 

provided from the client. Moreover, the Brazilian labeling 

scheme (RTQ) has also been significant in providing 

reliable input data for internal loads and schedules, with 

28.6% of the respondents saying they use this source. 

About each phase of the design process and building life 

cycle, the main focus on the adoption of the BPS is later 

in the design phase, mostly in the design development 

phase (37.2%) and in the construction documentation 

phase (32.6%), as shown in Figure 4. However, there is 

growing adoption of early phase analysis during the 

conceptual and schematic phase, with 20.9%. Operation 

phase BPS evaluation is still minor, with 2.3%, while for 

retrofit the value is 7%.  

Regarding the type of analysis carried in each phase, there 

is a predominance in the schematic phase, the simple-box 

analysis (89%) and envelope analysis (40%) as the most 

used. In the design development phase envelope, 

environmental quality, loads, and HVAC analysis are 

employed by 67%, 67%, 60%, and 53% of the 

respondents, respectively. Yet, for the documentation 

phase, HVAC, internal loads, and ventilation are the most 

used (40%, 36%, and 33% respectively). 

 

Companies’ Survey  

 

The main goal of the survey carried out among Brazilian 

companies which require BPS services was to understand 

the expectations associated with the BPS for their 

projects. Additionally, a secondary objective was to 

analyze how the BPS work has been evaluated by those 

contractors. 

As already mentioned, it was obtained only sixteen 

responses to the survey. Despite the low figures, it can be 

said that the results were aligned with the previous 

mapping of the Brazilian building construction market 

and this information can be used as a starting point to 

illustrate the Brazilian scenario. Therefore, ANOVA 

evaluation were not performed. 

The survey comprises three parts with different questions 

related to: I) The employee profile, II) The role of 

simulation, and III) Objectives and the simulation process 

(Tables 1 and 2). 

Concerning the employee profile, the majority of answers 

came from construction companies, representing 31.3% 

of the sample. 18.8% of the companies were architectural 

firms, whilst 12.5% were developers, as illustrated in 

Figure 5. Within those companies, 37.5% of the responses 

came from Project Managers and 18.8% were CEO – 

Chief Executive Officer. 

It can be observed in Figure 6 that 50% of the companies 

request BPS’s services aiming at improvements on energy 

efficiency for more than half of their developments, with 

25% of the votes applied to 50% to 60% of the 

developments, and the other 25% highlighting this 

motivation for the greater amount of developments, 

comprising between 91% and 100% of the total. 

 

 

 

 

________________________________________________________________________________________________

________________________________________________________________________________________________ 
Proceedings of the 17th IBPSA Conference 
Bruges, Belgium, Sept. 1-3, 2021

 
1744

 
 

https://doi.org/10.26868/25222708.2021.30562



 

 

Figure 1: condensed visual content of the ASHRAE Standard 209. 

 

Table 1: Survey questions for building simulation practitioners. 

Professional Profile 1. What is your professional background? 

2. What is your current occupation? 

3. How long have you been in your current occupation? 

4. What kind of company or institution do you work for? 

5. What state are you based in? 

6. What is your degree of expertise in the use of simulation tools? 

7. What software do you normally use? 

8. How long have you used building simulation tools? 

9. Do you have some professional certification? 

Simulation purposes 

and Work practices 

10. What is the main purpose of building simulation? 

11. What kind of weather files do you use most? 

12. What is the main source of the envelope input data? 

13. What is the main source of input data for internal loads? 

14. At what stage of the project do you use computer simulation the most? 

15. What types of simulations are done in each project phase? 

 

Table 2: Survey questions for companies that request building simulation services. 

Company Profile What is the type of company? 

What is your role within the company? 

Does your company seek to design efficient buildings? 

Simulation purposes 

and Work practices 

What is the main objective of contracting the service of simulation by your company? 

At what stage of the project is the simulation service usually requested? 

What kind of simulation is it requested? 

How are the results of the simulation presented? 

Impact of building 

simulation 

Do projects undergo major changes after simulation evaluation? 
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Figure 2: Purpose of BPS Use. 

 

Figure 3: Most employed software 

 

Figure 4: BPS employment per design and building 

phase 

 

 
Figure 5: Type of company or institution that works with 

simulation 
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Figure 6: Percentage of projects focused on 

energy efficiency 

 

Following a similar trend, the survey also demonstrated 

that 88% of the companies involve BPS’s services aiming 

at code compliance, building certification or labeling for 

more than 50% of their projects; and 50% of those 

companies present such objective for the majority of 

projects - 90% to 100%. 

When asked to select up to three more frequently applied 

alternatives, the employees indicated that 22% of BPS’s 

services are hired for normative compliance; 22% are 

intended for thermal comfort evaluations; and 15% are 

related to daylighting analysis, as it can be observed at 

Figure 7. 

 

 
Figure 7: Main objective for hiring the simulation 

service 

 

Regarding the design process, the results of the survey 

demonstrated that 50% of the BPS’s services are often 

hired in the conceptual or schematic design phase, whilst 

the design development phase accounts for 44% of the 

development of BPS. Lastly, it was shown that the 

companies hardly ever acquire BPS at the construction 

documentation phase, representing only 6% (Figure 8). 

 

 
Figure 8: Stage of the project design where the 

simulation service is requested 

 

Among the BPS possibilities, the companies’ most 

required services were thermal comfort evaluations and 

daylighting analysis, representing 32% and 24%, 

respectively, and indicating a strong correlation with the 

results of Figure 3. The list of applied services included 

the analysis of envelope solutions, thermal and energy 

performance evaluations, HVAC analysis, and lighting 

systems evaluations, with minor indications to acoustics 

evaluations. (Figure 9) 
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Figure 9: Simulations services requested 

Concerning the outcomes of the BPS’s processes to the 

companies, 63% of the employees have argued that more 

than 60% of their projects were aligned with the results 

obtained at the BPS. Also, 19% of the responses 

demonstrated that the expectations presented by the 

simulations were met for about 20% to 30% of the 

projects, and only 6% of the companies stated that the 

majority of their developments (91%-100%) achieved the 

performance indicated on the BPS. 

Lastly, it was demonstrated that 50% of the companies 

receive the results of the BPS in a Performance or 

Efficiency Report for code compliance; for 43.8% of the 

cases, the results are presented as a Performance or 

Efficiency Report with design solutions; and for 6.2% of 

the companies, the results come in a Performance or 

Efficiency Report aligned with value engineering. 

 

 

Discussion and Conclusions 

In this article, the results of research carried out with 

companies and practitioners of building computer 

simulation were presented to understand the adherence 

and advantages of the inclusion of the American standard 

ASHRAE 209 in the Brazilian context. As this standard 

aims to establish and inform an appropriate methodology 

for the application of BPS to the design phases and life 

cycle of the building, it is important to understand how 

the Brazilian market understands this relationship to 

assess whether its translation would bring benefits to the 

country. 

Correlating the answers of both questionnaires it is found 

that companies and practitioners have slightly different 

experiences regarding the application of BPS during the 

design process (see Figure 4 and Figure 8). While 

practitioners indicate they apply BPS mainly at the design 

development (37.2%) and construction documents 

(32.6%), the companies indicate they contract this service 

during schematic design (50.0%) and design development 

phases (43.6%). This means the company´s perception is 

that BPS is performed earlier. However, practitioners also 

indicate significant application during the conceptual or 

schematic phase (20.9%). This comparison is also 

important to understand the main application of the BPS 

identified for both groups. The companies indicate (see 

Figure 7) that the main objective of building simulation is 

to meet normative requirements (22%), thermal comfort 

(22%), and lighting analysis (15%). These three items can 

be understood as parts of the same thing, as there is only 

one national building performance standard that requires 

such analyses and it indicates the application of BPS for 

thermal and lighting performance. For practitioners, 

thermal performance and energy efficiency are the most 

used applications, however thermal comfort and standard 

requirements are also indicated as recurrent applications 

(see Figure 2). The difference between thermal 

performance and thermal comfort is subtle when related 

to computer simulation, so some confusion between these 

terms can be expected. And since the application of BPS 

to certifications seems to be less frequent than to 

standards (see Figure 2 and Figure 7), it can be understood 

that the analysis of thermal performance is probably more 

recurrent than that of energy efficiency. Therefore, both 

surveys indicate compliance to the national standard as 

the main application or goal of building performance 

simulation. In second place is the energy efficiency 

analysis, probably related to labeling and certification 

requirements.  

The results also show building simulation analysis is more 

focused on thermal and energy performance than lighting 

performance, which is also included in the national 

standard requirements. This can be concluded from direct 

questions (see Figure 2 and Figure 9) and also by the most 

used simulation software indicated - EnergyPlus and user-

friendly platforms for its application (see Figure 3). This 

indicates that there are opportunities to expand and 

encourage the use of other types of simulation such as 

lighting and CFD. It is observed that the use of internal 

load and schedule data is still largely based on ASHRAE 

90.1, which is a north American standard that may not 

reflect the national scenario. However, national standards 

and evaluation systems are also well-established 

references. 

The residential building performance standard is currently 

under review, and the thermal performance item is already 

in the final stages of approval (ABNT, 2020; CBIC, 

2020). The standard came into force in 2013 and we see 

that it has boosted the market. Therefore, its revision is 

expected to improve the methods of building evaluation 

and criteria for implementing computer simulation in the 

national scenario. It will help to further consolidate local 

references and improve building performance. The 

introduction of mandatory building performance analysis 

________________________________________________________________________________________________

________________________________________________________________________________________________ 
Proceedings of the 17th IBPSA Conference 
Bruges, Belgium, Sept. 1-3, 2021

 
1748

 
 

https://doi.org/10.26868/25222708.2021.30562



criteria in Brazil is quite recent, so that the market, which 

seems to have an incipient concern (see Figure 6), tends 

to develop and grow. This will also be driven by the 

mandatory energy performance assessment that is 

currently under study based on the national energy 

labeling system (PBE edifica, 2020). 

Concerning the objective of ASHRAE 209, it can be 

noted from the answers to question 14 of the survey for 

simulation practitioners (see Figure 4) that the 

applicability of each type of analysis to the project phase 

is not clear to practitioners. This is exemplified by the 

indication of the use of calibration in the conceptual 

phase. This circumstance indicates that the 

implementation of ASHRAE 209 as a local standard 

could aim in informing companies and practitioners on 

how to apply the simulation to each project phase, 

including what information is necessary to perform each 

type of simulation and how to document the simulation 

process. Also, due to the different views of practitioners 

and companies of how the building simulation can be 

applied in a project, the use of guidelines provided by 

standards such as ASHRAE 209 can help both sides 

during the simulation process. In the future, ASHRAE 

209 could be referenced by local standards and the 

labeling systems to encourage the use of simulation in 

other building's phases since it is also observed that the 

implementation of benchmarking and calibration is not 

common (see Figure 4). Thus, it should be pointed out that 

this research was the first in Brazil and the results indicate 

that there is increasing demand for building simulation 

and the incorporation of ASHRAE 209 as a national 

standard can be seen as additional support for improving 

the quality of the building simulation process in the sense 

of providing the guidelines for good practices in the 

simulation process since the lack of such guidelines 

nowadays in Brazil. 
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