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Abstract 

Building performance simulations (BPS) are not part of 

the standard planning process although the insights 

obtained by dynamic calculations offer many advantages 

for different project partners. This is mostly due to the 

high costs of BPS and lack of appropriate communication 

and visualization of the simulation data to other project 

partners. By integrating BPS into BIM, existing 

information of the building model can be used for the 

simulation. This offers potential to reduce modelling time 

while increasing geometric detail of the simulation, so 

that BPS with up to 2000 zones can be performed within 

an economically justifiable framework. To increase the 

added value of BPS to the planning process, simulation 

results must be visualized and communicated effectively. 

This paper offers recommendations for BPS integration 

into BIM in order to reduce the manual workload and add 

value to the planning process.  

Introduction 

Results of building performance simulations can help 

planners and clients make difficult decisions regarding 

energy and comfort in the planning process well 

informed. In research, BPS is often used to investigate 

specific issues. In practice, they are used less frequently 

because the cost is usually too high compared to the 

economic benefit (Bazjanac, 2008). Furthermore, the 

current state of the art often only simulates simplified 

buildings or buildings with a small number of zones due 

to the high work load involved in modelling and 

simulating 300 - 2000 zones. However, modelling all 

zones of a building offers many advantages such as 

defining the simultaneity of heating and cooling loads in 

the building. There are currently different research 

approaches to this issue, based on different simulation 

software and modelling languages. Remmen et. al. (2015) 

developed an open framework for BIM-based BPS using 

the modelling language Modelica. Their focus is on the 

conversion of HVAC systems from IFC to Modelica. 

Only basic functions have been implemented for the 

conversion of geometry. Therefore, the developed tool is 

not practical for calculation of energy demands of 

complex buildings. In another approach, Benz et al. 

(2018) developed a tool to export information from an 

IFC-Model to the simulation software TRNSYS. The 

research scope only covered single-zone models, which 

makes the tool impractical for detailed, state-of-the-art 

commercial building performance simulations.  

This paper describes the process of integrating BPS of 

complex buildings in BIM within an economically 

justifiable framework. This can be done by focusing on 

two main aspects: minimizing the manual workload and 

adding value to the planning process. 

With the integration of BPS into the BIM process, the 

work load of the simulation can be reduced by using 

already existing information on the geometry and usage 

of the building from previous process steps. Thereby, the 

simulation of large models, which previously had to be 

remodeled in a time-consuming manner, is considerably 

facilitated. In the following, a BIM2SIM process is 

described, enabling the detailed simulation with high 

zonal resolutions of large building models in an 

economically justifiable context.  

To increase the benefit of BPS in the planning process, 

the second part of this paper focuses on visualizing BPS 

results to communicate insights effectively. The 

visualization of data is often not given enough attention 

in the simulation process though this last step is crucial to 

how the results are used in the construction project. 

Throughout the paper important requirements to 

minimize the workload and increase the value of BPS are 

highlighted and existing challenges discussed.  

Process Analysis 

To optimize the simulation process, the existing workflow 

must be thoroughly examined. The process is divided into 

sub steps based on existing investigations of simulations. 

Bazjanac (2008) defines five steps in an idealized BIM-

based simulation process developed by the Lawrence 

Berkeley National Library (LBNL): 

1. Populating IFC-based BIM with data 

2. Automated rule-based data transformation 

3. Rigorous model checking 

4. Building energy performance simulation 

5. Analysis of results from simulation 

The basic evaluation and definition of boundary 

conditions, which take place before the process steps 

listed above, must be added to describe the complete 

simulation process in practice. Rule-based data 

transformation and rigorous model checking are 

performed within the simulation software environment 

and can therefore be assigned to the process step 'testing 

and execution of BPS'. Figure 1 shows a simplified 

representation of the simulation process investigated and 
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the main process steps. In the basic evaluation phase, the 

diagram depicts the external project partners with whom 

arrangements must be made to collect the data required 

for a simulation. It should be noted that the term 'external' 

in this case describes all project participants who are not 

part of the simulation team. The definition of parametric 

boundary conditions and the geometrical preparation can 

take place simultaneously, since these two process steps 

are not dependent on each other. The generated and 

processed information is then imported into the 

simulation environment and further information added if 

necessary. Before the simulation, the model must be 

thoroughly checked regarding the correctness and 

plausibility of the data, e.g. utilizing a rule set in the IFC-

model checking software like Solibri or simplebim. The 

simulation results generated are evaluated in the final step 

and presented to different stakeholders. The colors used 

in Figure 1 indicate which individual step belong to which 

process phase: 'pre-processing' (blue), 'simulation' (green) 

and 'post-processing' (violet). 

Fundamentals 

At the beginning of a simulation project the fundamentals 

must be determined. A specific question usually triggers 

the need for BPS. However, once a simulation model has 

been created, it can also be used for other applications. 

For example, if a building was modelled for a heating and 

cooling load calculation, an energy analysis and 

optimization of the entire building can usually be carried 

out without considerable additional effort. This enhanced 

usability of data increases the quality and value of BIM-

models.  

Basic data needed for BPS are building geometry, 

physics, facilities and usage, as well as external influences 

such as climate data or shading. In this step of the process, 

the quality and effectiveness of communication with 

external project partners determines the amount of manual 

work required. The scope and quality of the fundamentals 

generated in this step greatly influence the efficiency of 

the following process steps and the quality of the results. 

Thus, the individual steps of the fundamental process are 

intended to reduce the work load, but mainly aim to 

improve the quality of the generated data. To achieve 

these goals, a close cooperation with the modeler of the 

geometry, usually the architect, is mandatory. Individual 

model recommendations for specific simulation software 

can reduce the workload for geometry adjustments in later 

process steps immensely. 

Boundary Conditions 

The data generated in the fundamental step provides 

insight into the geometry and information of the building. 

To define boundary conditions, the data containing 

information about the building is processed. Preparing the 

building geometry is another process step which can be 

done simultaneously with defining boundary conditions. 

The definition of parametric boundary conditions 

includes adjusting standardized values and recording 

them in a usage profile, e.g. implementing the client's 

wishes to maintain certain room temperature levels. In the 

current process, usage profiles are stored in an MS Excel 

database. Using spreadsheets allows initial, static 

calculations and preliminary estimates. Another 

advantage of the software is its wide distribution, which 

enables external project partners to enter information 

directly into the database. In this process step, it is 

important to combine all data from the various sources in 

one single location. This database functions as the Single 

Source of Truth (SSOT) for all non-geometric data in the 

simulation model. Although current BIM software such 

as Revit from Autodesk offers the possibility to enter meta 

data such as temperature setpoints into the BIM model 

and even export it via the IFC interface as openBIM 

format *.ifc, the automated import of this data into IDA 

ICE is not yet possible. A common database feeding both, 

the BIM and the simulation model with information 

would be ideal. Presumably, in the future the industry will 

move towards cloud-based databases containing both the 

geometric model as well as associated information where 

the data required for a specific use case can be read, 

exported and imported into the simulation software via 

open application programming interfaces (API) or 

standardized Model View Definitions (MVD). 

Figure 1: Simplified representation of the examined simulation process. 
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Geometric Adjustments 

In the process examined, the open-BIM method is 

pursued, meaning that the architectural model is exported 

to the IFC format and given to the simulation team. The 

open, standardized file format allows all project partners 

to open and reuse the model with the specific programs fit 

to their needs. In the simulation process, a rule-based, 

preliminary input check of the geometry is performed, in 

this case within the software simplebim. A control routine 

checks whether the model contains all elements and 

information required for the simulation in the IDA-ICE 

software, such as room names, and removes unimportant 

elements, such as furniture from the model. If large flaws 

are found in the IFC model, a change request is made to 

the architect with the help of a standardized catalog of 

requirements. A good cooperation with the architect team 

is necessary to make use of the existing architectural 

model for BPS. If possible, modeling recommendations 

(Koebler, 2017) should be communicated in advance to 

the modeling process of the architect to reduce the 

iterations between the project partners required for an 

error-free architectural model. 

The model check prevents incomplete models from being 

used in subsequent steps. The model is read into the Revit 

BIM software via the IFC interface. Using Revit in the 

simulation process provides the possibility to prepare the 

geometry for the simulation model and to add further 

information to the model (parameters).  

The preliminary check by simplebim can determine 

whether all elements required for the simulation are 

available, but not whether the model is represented 

correctly in IDA ICE. If this is not the case, the errors 

must be adjusted within IDA ICE. Especially the import 

of windows is critical and often requires additional 

modeling effort from the simulation team. In some cases, 

large rooms must be divided into several subzones to 

obtain a geometrically sharper result. The work load of 

this step depends on the quality of the delivered 

architectural model, size of the model and skills of the 

modeler. This step demonstrates why an implementation 

of modeling recommendations by the architect is crucial 

for the duration and efficiency of the entire simulation 

process. It is still necessary because it is unlikely that a 

geometry model from the architect can be imported into 

the simulation software without any errors, even with the 

application of model recommendations. 

IDA ICE can currently only read geometries, object types 

and object names from the IFC file. An import of HVAC 

systems from the IFC-file is not possible. Enriching the 

Revit model with additional parameters such as 

temperature setpoints is only useful for BPS if this 

information can be transferred to a database and thus 

made available for use in IDA ICE. However, these 

additional parameters can also be used in Revit to create 

floor plans for the documentation of usages and target 

values, thus supporting the HVAC planning process. 

To transfer the geometry data from the proprietary file 

format *.rvt into the simulation environment, an IFC 

export is required. For this purpose, all objects irrelevant 

for the simulation are hidden in the Revit environment. 

The Model View Definition (MVD) 'Coordination View 

Version 2.0 IFC2x3' is used for the export and only the 

elements visible in the current view are exported. This 

way, a kind of MVD specific to simulations is generated. 

The development of a standardized MVD for simulations 

is nevertheless necessary to optimize this work step in the 

future and to further develop the import process in 

simulation environments. 

Simulation Environment 

Before importing the geometry into the simulation 

environment, building physics and usages must be 

defined in the project to correctly assign the components 

and spaces of the IFC model during the import. If the 

boundary conditions are stored in a database, the data can 

be used to create a by IDA ICE readable code. A VBA 

script transforming information from the database into an 

IDA ICE readable code was developed as part of a 

research project at the University of Applied Sciences 

Biberach in cooperation with the swiss HVAC-planners 

Gruner Roschi AG. Only this interface enables the use of 

the database as a Single Source of Truth. The automation 

of this step was necessary, because it is currently not 

possible to feed changes in the boundary conditions, that 

were made within the simulation environment, back into 

the database. 

The matching of IFC elements to simulation elements is 

currently done manually using the element types and 

room names after the geometry has been loaded into the 

simulation environment via the IFC import. This work 

step, though manually conducted, is fast and efficient and 

does not need urgent optimization. Despite good 

preparation of the geometry, detailed adjustments to the 

geometry may still be necessary after the import but are 

greatly reduced due to the preceding steps in the 

workflow. This step is very time-consuming, especially 

for large projects with several hundred zones, since there 

are only a few possibilities to make automated adaptations 

within the modeling environment of the IDA ICE 

software. The information input into the simulation model 

for HVAC planning requires information on the building 

facilities as well as their geometric position e.g. when 

modeling a Thermoactivated Component System (TCS) 

within a reinforced concrete ceiling. The thermal behavior 

of the room depends strongly on the layer thickness 

between the TCS and room air. For this reason, this step 

can be more time-consuming than entering the building 

physics or usage profiles. Once all geometric changes and 

information inputs have been made, the simulation model 

is complete.  

After a thorough examination of the boundary conditions 

and the execution of test simulations, the actual 

simulation can be started. 

Evaluation 

After the simulation, the results are thoroughly checked 

for plausibility within IDA ICE. If there are no 

irregularities or errors, the results are exported. In the 

current process, this is done either through a normal Excel 

export or the *.prn file format. An Excel export from IDA 
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ICE saves various Key Performance Indicators (KPI), 

such as the maximum cooling load or the minimum room 

air temperature of a zone into a spreadsheet. In most cases, 

the analysis of these KPIs suffice to answer the simulation 

question. For very detailed evaluations, e.g. for the 

investigation of the heating load per time step, an 

evaluation of the *.prn file is necessary. This requires an 

intermediate step to prepare the *.prn file using a Python 

script developed internally by Gruner Roschi and import 

it into an Excel-based evaluation file. The results are 

analyzed and presented by the simulation engineers and 

the findings are then presented and described in a 

technical report. Additionally, the simulation results can 

be automatically loaded back into the geometry model via 

the Excel interface and visualized in the model. This step 

enables a clear presentation of the results. By importing 

the simulation data into the model, it can be used in the 

further BIM process and thereby support the HVAC 

planning. 

A challenging part of the simulation evaluation is the 

effective presentation of results for respective stake-

holders. A building owner needs different information 

than an HVAC planner to make well informed decisions. 

The benefits of BPS for the building planning process are 

very limited if the result communication with project 

partners is incomprehensible or insufficient for 

recommendations or decision-making. 

As part of a research project, each sub-step of the entire 

simulation process was examined, and the average effort 

required for each one determined. The data is based on 

projects carried out by Gruner Roschi and the experience 

of the simulation engineers with the BIM2SIM workflow 

described. 

 

Figure 2: Distribution of workload during a BPS process 

Figure 2 shows the proportional distribution of the work 

load in a medium-sized simulation project. The 

distribution is based on a BPS of a 10-storey building with 

about 30 zones per floor and a net floor area of 6,500 m2. 

A workflow integrated in BIM enables building 

simulations with more than 300 zones within an 

economically justifiable workload in an engineering 

office. Nevertheless, there is still further potential for 

optimization. After analyzing the process steps, it became 

clear that particularly the preparation of the geometric 

model was very time-consuming and thus represents an 

essential cost component of a thermal-energetic simula-

tion. By implementing modelling recommendations, a 

large part of the geometric remodeling within the simulat-

ion environment can be avoided. To further optimize the 

process, individual steps must be partially automated.  

To increase the relevance and benefits of BPS in the 

building planning process, the cost-benefit ratio as well as 

the visualization and communication of results to 

stakeholders must be improved.  

BPS Data Visualization 

Figure 2 shows that the evaluation of simulation data 

accounts for about 17% of the total workload during the 

BPS process. Although this process step is not responsible 

for the highest portion of the total work load, the 

evaluation of the simulation data, particularly the data 

visualization, forms an essential part of the simulation and 

contributes significantly to the success of a project but is 

often neglected during process optimization or quality 

improvement. In the following this step will be discussed 

in more detail.  

Data visualization is a key competence for the analysis 

and presentation or communication of the generated data 

and has a considerable influence on the relevance of BPS 

in a planning project. The general objective of data 

visualization is providing the viewer with information to 

expand his or her knowledge about a specific issue. This 

lays the foundation to make informed decisions and solve 

problems. Decision making and problem solving are the 

main objectives when communicating BPS data and 

establish a basis for subsequent actions or further 

planning. Therefore, relevant information and important 

insights must be presented transparently, communicated 

to the respective project partner and incorporated into the 

project to add value to the planning process.  

Since some visualizations are more suitable than others 

for the analysis or presentation of data, the question arises 

as to which criteria influence the quality of a visualization 

and how its quality is defined. According to Schumann 

and Mueller (2000), the quality of a scientific 

visualization which depicts simulated or measured data 

can be described as follows: 

"The quality of a visualization is defined by the degree to 

which the visual representation reaches the communi-

cative goal of the presentation. It can be described as the 

ratio between the information perceived by the viewer in 

a given period and the information to be conveyed in the 

same period. The quality of a visualization therefore 

highly depends on the characteristics of the underlying 

data and their properties, the main objective, the  
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properties of the presentation medium as well as the 

perception capacities and experiences of the observer". 

The quality of a visualization is therefore influenced by 

six criteria (Schumann and Mueller, 2000): 

• Type and structure of data 

• Main objective of the visualization 

• Knowledge of the user/viewer 

• Visual abilities and preferences of the viewer 

• Typical metaphors in the field of application/ 

conventions 

• Characteristics of the representation medium 

The data presentation should be tailored to the criteria to 

create suitable visualizations and avoid misunderstanding 

the information. In addition, Schumann and Mueller set 

out three general requirements for scientific visuali-

zations: 

 The expressiveness of a visualization considers to 

what extent the chosen visual representation depicts 

the data correctly and completely. 

 The effectiveness describes the extent to which the 

visualization ideally represents the data in regard to 

the viewer, main objective, context and presentation 

medium. 

 The adequacy describes the effort or cost to benefit 

ratio of the visualization. 

Since the criteria influencing the quality of a visualization 

vary in different contexts, creating a good data visuali-

zation cannot be generalized, but should be a customized 

process. However, in the field of BPS the definition of 

some criteria can be generalized. For example, the 

calculation of the building energy demand or assessment 

of indoor comfort are frequent objectives of BPS. The 

viewers of the visualization may vary but can be assigned 

to specific stakeholder groups. Thus, generating standard 

visualizations for BPS is a good way to present relevant 

information effectively and efficiently for recurring 

questions or tasks and to specific stakeholder groups. 

The ASHRAE Standard 209-2018. describes specific 

tasks of BPS by defining 11 modelling cycles and 

assigning each cycle to the corresponding phase of design, 

construction or post occupancy. Bleil de Souza and 

Tucker (2015) derive five general objectives for BPS  

 

from a collection of building simulation questions. Two 

further objectives, describing the initial situation and 

providing a foundation for decision making, were added 

to cover a broader field of application of BPS:  

• describing the initial situation (climate and site 

analysis) 

• understanding a specific performance result 

• exploring a specific design strategy 

• meeting a target 

• assessing a specific product 

• optimizing a building concept 

• providing a foundation for decision-making 

In addition to the objective or task of BPS, a suitable 

visualization should be tailored to the viewer. Table 1 

summarizes exemplary characteristics of a few relevant 

stakeholder groups for building planning. 

The Power-Interest-Matrix by Johnson et al. (2008) can 

be used to develop a suitable communication strategy and 

present simulation data to different stakeholder groups. 

The different stakeholder groups are mapped considering 

two aspects: 

• level of interest in the information, insights and 

benefits provided by BPS 

• power regarding decision-making and influence on the 

building project 

After mapping stakeholder groups in the power-interest-

matrix, a fitting strategy for the communication and 

presentation of the BPS must be chosen. More detailed 

information on stakeholder management is described in 

Mendelow (1981) and Nguyen et al. (2018).  

 

Figure 3: Power-Interest-Matrix 

                         

                           

    

 
 
 
  

   

                        

Stakeholder Groups Characteristics BPS Target for Stakeholder 

Group 

Client economic focus, 

optimization of results and processes, 

main requirement:  optimal price-performance ratio 

foundation for decision making 

Specialist Planners technically oriented, 

main requirement: optimal price-performance ratio 

foundation for planning 

Architects technically oriented, 

focus on design/aesthetics/presentation, 

main requirement: optimal price-performance ratio 

evaluation of building design 

Authorities focus on compliance with standards and guidelines foundation for decision making and 

authorization process 

Table 1: Sample of stakeholder groups and their characteristics and targets concerning BPS 
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Three further aspects should be considered when present-

ing or communicating BPS data to project-relevant stake-

holders. The first aspect is the technical knowledge on 

BPS of the stakeholder. The visualizations must be 

prepared according to the level of expertise of the viewer 

and if necessary supplemented with explanatory text. For 

viewers with little expertise, the presentation of BPS data 

should be easy to understand for this stakeholder group 

and highlight important findings. Viewers with a high 

level of expertise can understand complex information 

and derive relevant insights from the data themselves. The 

second aspect is the value the BPS adds to the project for 

the specific viewer. This considers whether the informa-

tion obtained from the BPS is helpful or even necessary 

for this stakeholder group and whether there are 

alternative methods to gain the same information. If the 

BPS adds a high value or benefit for the respective 

stakeholder group, a high amount of effort can be put into 

the entire process of simulation and post-processing. A 

last aspect, the depth of information each interest group 

needs, is important for the data visualization. In addition 

to the viewer, this aspect also depends on the simulation 

problem and should be taken into consideration before 

designing the visualization. To integrate the findings of 

BPS into the planning process, the work flow of the 

respective stakeholders should also be taken into account. 

The information and insights provided by the BPS should 

add value to building planning by supporting the process 

and enhancing it by means of qualitative and quantitative 

data. The communication and presentation of the 

simulation data needs to take place at the right time and 

must show relevant data for the respective work flow.  

In summary, it is helpful to consider the following six 

aspects when creating BPS data visualizations to support 

the planning process adequately: 

• main objective of BPS 

• attributes and target of stakeholder group 

• level of expertise of stakeholder group 

• added value for stakeholder group 

• depth of information needed by stakeholder group 

• work flow of stakeholder group 

Postprocessing and the visualization of relevant 

information must be integrated into the planning and BIM 

process to communicate important information to project 

partners. In doing this BPS will gain relevance in the 

planning process through communicating the insights in 

an effective way and adding value to different project 

partners.  

Although integrating BPS into the BIM workflow shows 

a high potential in decreasing the workload to simulate 

whole buildings, it leads to a few challenges in 

postprocessing and visualizing the data. This is mainly 

because a larger amount of data is generated and must be 

processed. The processed data can be divided into three 

categories: input data, parameters and output data. Figure 

4 illustrates the data of BPS and a simplified data 

exchange with the IFC-model in the BIM process. The 

building geometry should ideally be extracted from the 

IFC model and important output data can be fed back into 

the IFC model.  

 

Figure 4: Simulation data and exchange with IFC data 
model 

Conventional postprocessing of the BPS data e.g. with 

spreadsheet programs is not sufficient in visualizing the 

larger amount data generated when integrating the BPS 

process into BIM. Furthermore, the potential of feeding 

the 3D-Model with information is not exploited when 

only using spreadsheet programs. This calls for exploring 

new ways of presenting BPS data to be able to discover 

important insights and communicate them with project 

partners. Two examples of presenting large amounts of 

BPS data is to use interactive dashboards or display 

relevant information in the 3D-model.  

When deciding on the content of a dashboard, it is 

necessary to choose suitable metrics having the question 

and viewer in mind in order to visualize relevant 

information. The data type and, if given, the associated 

time and location influence how the information can be 

represented. Shneiderman (1996) presents a fundamental 

principle when analyzing data, which is also referred to as 

the "Visual Information Seeking Mantra": 

"Overview first, zoom and filter, then details-on-demand" 

In the context of BPS, overviews as well as time or 

location zooms are convenient. A time zoom focuses on 

analyzing the performance over a time line or certain time 

periods and helps determine when a specific issue occurs. 

Location zooms examine specific spatial points or groups 

and help determine where in the building a specific issue 

occurs. When multiple visualizations are displayed, the 

overall format and layout of the selected visualizations 

must be taken into account to achieve an intuitive 

understanding of the information shown. Detailed 

information on these topics can be found in Few (2006). 

An exemplary interactive dashboard is shown in Figure 5.  
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In the above shown example details of a room such as the 

operative temperature vs. the floating mean outdoor 

temperature are shown as a scatter plot when the 

respective room is selected in the interactive table. The 

interactive table displays information of each room e.g. 

floor, usage, how many overheating hours occur and if the 

criteria for summer comfort is fulfilled. Additionally, 

certain temperature points can be selected in the scatter 

plot. The corresponding boundary conditions (outdoor 

temperature and solar radiation) are then highlighted in 

the line plot on the left. This allows the user to explore 

what time of year and under which circumstances 

overheating occurs in a certain room. This example was 

programmed with python pandas and bokeh.  

The BPS data can also be displayed in the 3D-model or 

floor plan as seen in Figure 6. 

 

 

Figure 6: Example of showing simulation results e.g. 
operative temperature in 3D model (here with IDA 

ICE) 

 

 

Visualizing results in the 3D model or floor plan allows 

the viewer to quickly understand and localize certain 

insights e.g. in which rooms overheating occurs.  

The above depicted visualizations enable new ways of 

exploring the BPS data, gaining important insights and 

communicating relevant information with project 

partners. However, generating such visualizations often 

requires a broader knowledge in the areas of data 

processing, modelling as well as visualization and should 

not be underestimated.  

Conclusion 

The first part of the paper describes an approach to 

increase the relevance of BPS in a practical planning 

process by reducing the workload and cost for the pre-

processing by implementing it into a BIM workflow. BIM 

data has been utilized for BPS models in the past. 

However, these workflows focused on the import of 

HVAC data from a BIM model or the simulation of a 

whole building as single-zone model. The newly 

proposed workflow described focuses on the semi-

automatic import of geometric data from IFC models into 

a detailed multi-zone BPS model. It can be fed with 

additional data from the BIM database via a VBA script. 

To further increase the value of BPS in the commercial 

field, the second part of the paper analyzes the 

visualization and presentation of simulation data. BPS 

results must be visualized appropriately having the main 

objective and viewer in mind. Although BIM offers many 

advantages in utilizing existing data and reducing the 

manual workload, it often leads to a larger amount of data 

during the planning process. This can lead to challenges 

Figure 5: Simulation results presented in an interactive dashboard (here with python pandas and bokeh) 
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in effectively analyzing, visualizing and communicating 

BPS results.  

By examining the complete workflow of building 

simulations and data visualizations the following 

recommendations are made to minimize the simulation 

workload while increasing the simulation quality and 

adding value to the planning process: 

 Utilize already existing data within a BIM model such 

as building geometries. 

 Maintain a high quality of fundamental data by 

storing it in a cloud databank as SSOT. 

 Support the architect with model recommendations 

and implement model checking routines of IFC 

models to decrease time-consuming modelling 

within the simulation software. 

 Automate additional data imports to ensure high 

quality standards in large and complex projects. 

 Present important insights transparently, 

communicate them to the respective project partner 

and incorporate them into the project.  

 Tailor visualizations according to objective of BPS 

and viewer or stakeholder group.  

 Explore new ways to visualize BPS data within the 

BIM workflow e.g. show BPS data in 3D-model / 

floor plan or with interactive dashboards. 

The integration of BPS into the BIM workflow and 

visualization of relevant information for project partners 

has potential to increase the value as well as attractiveness 

of BPS in the daily planning process. 
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