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Abstract 

The study case in display is the construction of a new car 

dealership building in Belgium. This project targets high 

energy standards as to reach net zero energy consumption. 

The design has included an integrated approach from the 

early-design stage in order to make a strong future-

proofed building and to combine all the techno-

energetical aspects into one single model. 

BIM-model methodology have been implemented in the 

design process. This methodology enables software 

interaction without losing design information.  

The process accelerates the project simulation time by 

reducing modelling time, lowering error margins of 

interpretation, enhancing analysis and allowing more time 

to deeper decision-making solutions. 

BIM methodology applied in this project covers a large 

spectrum of solutions on façade, MEP design, as well as 

architectural features, guiding the multidisciplinary team 

towards net zero-energy building (NZEB) and carbon 

neutral building. 

Key Innovations 

 Multidisciplinary approach on MEP design 

 Easy translation from BIM to BEM and MEP 

calculation softwares 

 Integrative design using simulations from early-stage  

Introduction 

The project is located in Brussels. It is the 17.000m² new 

car dealership building of a well-renowned company – 

hosting 600 persons. The aim of the owner is to establish 

a building that is in line with the actual environmental 

challenges. This means that the initial goal is to achieve a 

carbon-neutral and net zero-energy building (NZEB). A 

carbon-neutral building is defined as a building having its 

overall carbon emissions reduced to zero. A NZEB is a 

building with zero energy use; the energy use equals the 

energy supplied by the renewable energy systems in place 

on an annual basis. 

In the building industry, we spent a lot of time and money 

into translating the architectural design towards the 

various calculations tools. This increases errors of 

interpretation and analysis.. The approach adopted here 

was to involve all necessary disciplines from the early 

phase of the project by the development of a central 

model. The strategy to such approach is the capacity to 

analyse various design possibilities and reduce time of 

analysis. It brings simulation in the early-design process. 

In this way, strong, holistic and well-informed decisions 

are made and easily implemented in the project.  

An integrated approach minimizes the project risks by 

evaluating the potential interactions between the 

disciplines, foresees the difficulties of installation during 

the execution phase, and prevents them by choosing the 

right solution and taking action in an early stage. 

From the MEP and energy-assessment point of view, this 

has been possible by the development of a methodology. 

This methodology elaborated within a BIM software has 

made it possible to link the model with several other 

software. An example as such, is the capacity to convert 

the Building Information Model into Building Energy 

model (BEM). 

Methodology 

The methodology starts by developing the project model 

in a BIM software. This approach enables to improve 

MEP work, and get an easy access to BIM import to BEM 

software (Figure 1).  

The process is implemented by the MEP design team to 

cover the project during the design, construction and 

operation stages. It includes HVAC, Electricity, Sanitary, 

and Structural designs.  

 

Figure 1: BIM-workflow 

All the architectural updates are frequently implemented. 

The separation from the architectural models permits the 

simplification of the model from aesthetical features 

which causes the failure of export.  

The established model includes all information about 

MEP design in the same file, making it easier to follow up 

the progress of the project and analyse the projects with 

the latest update. The information comprises room data, 

MEP design information and building envelope thermal 
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characteristics, gathered and centralized from all different 

involved experts and stakeholders. 

The developed workflow allows a proper export to several 

other softwares without losing building information and 

gaining significant time in building modelling. The 

possibilities of export target multiple goals: HVAC Load 

calculations; local regulation compliance check; thermal 

dynamic simulation; daylight simulation; artificial 

lighting design; structural analysis. 

Designing within BIM 

Due to the versatility of use of the same model under 

various software and the efficiency of the process, the 

number of design optimization rounds is increased. This 

has enabled screening of several design options and 

analyse the impact on key performance indicators of the 

project such as the CO2 emissions or energy uses. The 

same BIM model is used during the whole process. It is 

refined frequently according to the design options 

simulated, exposed to all stakeholders and selected during 

the decision-making process. In total, we can count 20 

major design updates; for each one of it, several design 

options were analysed (Figure 2). 

 

 

Figure 2: Example of the comparison graphs of design 

variants based on KPI of the project 

The MEP design has been selected in line with the 

ambition of the project investor. The analysis, 

calculations and the iterations were conducted and led to 

the following design choices:  

- Optimized window-to-wall ratio, glazing and 

insulation to have a balance between good thermal 

comfort under ISO 7730:2005 and maximum access 

of daylight. The building envelope was analyzed not 

only to reduce the heating and cooling demands, but 

also to get a good balance between them during the 

year. As such, Seasonal Thermal Energy Storage 

System (STES) can be implemented. 

- Energy efficient design: STES combined to heat 

pumps with centrifugal compressors. 

- Air Handling Unit equipped with adiabatic cooling 

technology 

- Concrete Core Activation as main heating and cooling 

emission system. 

- A thorough analysis through simulation was 

performed with regards to the location of PV panels, 

taking into account energy performance factors, 

architectural considerations and landscaping. 

- Electrical cars charging spots were included in the 

NZEB definition of the project. These charging spots 

are connected to the combination of photovoltaic 

panels and energy storage batteries. 

- The model will also be of use for model predictive 

control (MPC) to operate the entire system. 

 

Figure 3: Final BIM-model 

The results coming of the simulations and analysis lead to 

a CO2 neutral and Net-Zero Energy Building (Figure 3). 

Table 1: Energetic Overview of the project 

Net Heating Needs (kWh/m².year) 10.1 

Net Cooling Needs (kWh/m².year) 7.4 

PV production (kWhEP/m².an) 58.12 

Primary Energy consumption (kWhEP/m².an) -5.4 

CO2 emission (kg/m³.an) -0.8 

Conclusion 

The study case described and visualized the development 

of an efficient way of designing and integrating MEP 

systems with overall building disciplines. This 

methodology gave the opportunity to involve deeply 

simulation tools in different phases and for different 

expertise in a thorough way. By doing so, the iteration of 

analysis and design was assisted, through more than 20 

major design updates. This permitted to expand the range 

of possibilities and design combinations to a larger 

number. The process was adopted and integrated in the 

decision-making process of a multidisciplinary team and 

led to the achievement of the initial goals. 

The project is under execution phase and is looking 

forward to the implementation of MPC controls. 
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